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A)() Disneyland in Villiers-Sur-Marne out-
3 planned for an opening in 1992. This 

p. 

r.> 

taking involves millions of francs and 
)ntractors to fill the 1,500 acres of con-
e was started in April and will run to 
f this year. The project will include PC-
¡ systems, complex intercom systems, 
;ystem and more computer control of 

c, than ever before seen — or heard — 
in a theme park. 
Malcolm Howard re-
ports on the invisible 0,er 
technology, the par- -..,j010111111weingil 
ades, the pomp and UMW 
the circumstances 
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CINCINNATI THEMES 
Union Terminal in Cincinnati 
transforms itself into two 
museums and an Omnimax 
theater. The $33 million restora-
tion preserved the Art Deco look 
— and added today's bells and 
whistles. 30 

IN THIS ISSUE 
• Speakers for the 
Great Outdoors 

Outdoor and underwater 
speaker manufacturers are 
responding to unique demands 
of installations, creating 
rugged good sounding 
systems that deflect the 
elements. 76 

• Digital Audio 
Compression 

Compression will impact on 
every area of audio. And com-
pression ratio is the name of 
the game. Several methods of 
digital audio compression are 
vying for acceptance. 16 

surrounding the 
house that Mickey 
built. 42 

FIRST LOOK 
AT CADP2 
A glimpse of what's in the 
works on JBL's newest ver-
sion of its computer aided 
sound system design pro-
gram. Operating under 
Windows 3.0, CADP2 has 

as its aims high accuracy 
in engineering and de-
sign, and a form for 

customer pre-
sentation; it's 
scheduled 
for release in 

October. Mike 
Klasco reports. 24 





ou more 
choices... 

„.„ 
Plan to see your new options at NSCA 

Booth # 113 

DIVISION OF AMERICAN TRADING AND PRODUCTION CORPORATION - 
1859 INTERTECH DRIVE / FENTON. MISSOURI 63026 U.S.A. 

TEL (314) 349-3110 I 800E 1-800-876-7:337 / FAX. (314) 349-1251 

Revelations 
rey.e.ficfien\r, n\n an 

act of revealing2: something revealed; es!): 
an enlightening or astonishing disclosure 

It is often said that 
too many choices 
make for a difficult 
decision. Yet we 
are faced with a 
multitude of 

choices everyday. 

We must weigh 

the factors of cost, 
reliability, service, 
and delivery.... 
We must assess our 
needs and make a 
determination. 

This process is in 

fact a strategy-

1 a method for 
achieving an end. 

1 So too is the revolu-tionary new concept 
for high quality 
distributed sound ... 

Strategy Series 

A carefidly engineered plan ... 
saving time and money ... 
achieving performance and aesthetic 
options beyond compare. 
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FEATURES 

DIGITAL AUDIO COMPRESSION 
By Ed Foster 
The ins and outs of this "new" technology which 
has been used in applications for several years. 

CADP2: THE PREVIEW 
By Mike Klasco 
Scheduled for release in time for October's AES, 
our technical editor recently got his hands on a 
Beta copy of this long-awaited program. 

CINCINNATI'S OMNIMAX THEATER 
By Mary C. Gruszka 
The Union Terminal station in Cincinnati, after 
years of dormancy, was recently resurrected 
combining art deco details and the latest in 
0 mnimax technology. 

THE EURO DISNEY PROJECT 
By Malcolm Howard 
Fiber optics, dozens of intercoms and the latest in 
audio and robotic technology will soon combine to 
make France's EuroDisney a small world after all. 

NEW ENERGY AT PLEASURE ISLAND 
By Neil Heller 
Sound, lighting and videowalls rescued lower-
than-expected attendance and revenue figures at 
this Disney World attraction. 

SPACE, THE FINAL FRONTIER 
By Malcolm Howard 
New York's Hayden Planetarium was recently 
redone by Sky-Skan in all of two months. Truly 
a giant step for planetarium attendees. 

THE TOLEDO MUSEUM OF ART 
By Margaret McDonald 
Since Leopold Stokowski had torn down the 
original orchestra shell the concert hall in the 
Toledo Museum of Art had always had acoustical 
problems... until a recent redo. 

EASE, PART 3 
By Mike Klasco 
Several methods used in EASE to determine 
quality and intelligibility are explored here. 
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SPEAKERS IN THE GREAT OUTDOORS 
By Pamela Michael 
The problems inherent in outdoor applications of 
speakers are discussed here. 

LeBELMONT DISCOTHEQUE 
By Richard J. Grula 
The renovation of this hot Montreal club is 
profiled. 

INSTALLING ARTHUR'S LANDING 
By Art Steinmark 
Arthur Imperatore's restaurant in New Jersey 
has stunning views of Manhattan. 
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TRACTORS ATTEND THE NSCA EXPO? 
By Steven J. Thorburn, P. E. 
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By Pamela Michael 
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By Robert Angus 
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PICTURED BELOW IS OUR IDEA OF THE 
APPROPRIATE SPEAKER INVENTORY FOR 
A COMMERCIAL SOUND CONTRACTOR 

At Quam, we believe you should sell and 
install sound products, not inventory them. 
So Quam saves you the high cost of owning 
inventory by stocking 70,000 units in our 
factory warehouse. It's meant to be your 
stockroom, and we'll ship from this stock 
on a moment's notice. 

We manufacture the broadest line of 
commercial sound speakers available, 
everything from intercom to 
background music speakers. uarn. The Sound Products Catalog. 

• Decision 

We stock transformers and baffles, too. 
So you can even have complete baffle 
assemblies shipped immediately from stock. 

Remember, too, that Quam is a manufacturer 
with 60 years' experience in sound. That 
means we'll respond to your special needs as 
quickly as we respond to your stock needs. 

Save your money and let Quam hold your 
inventory. To find exactly what's in it, write for 

our Commercial Sound 

Quam-Nichols company 
234 E. MARQUETTE ROAD • CHICAGO, ILLINOIS 606 

PHONE: 1 312 488-5800 FAX: 1 312 488-6944 

SPONSOR 

National 
Sound and Communications 

Association 
for sound cy,cleeCt,o, cs sys,ern con,roC ,Cxs 
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1111111111111111 - Whether your custo-
mers' intercom needs 

 are commercial or 

residential, the 95 Series intercom from 

Telecall is one flexible system. 

Available in 3,6 and 10-call 

masters, communication is possible 

between master to master and master 

to sub station. With 3 weather resistant 

outdoor and 4 different indoor subs, 

we've got your customers covered. 

When flush mounted, all indoor stations 

are very unobstrusive—only 3/4 " deep. 

To save both time and money, you 

can tie the master stations directly to an 

existing PA system without an adaptor. 

For more information on the 

95 Series, including many optional 

features, please call us toll-free at 

1-800-752-2860. 
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NEWSLETTER 
NEW ID BADGES FOR KUWAITIS 

Hitachi hardware and a Datalink system are re-identifying Kuwaitis at the rate of 5,000 a day in a gym 

in Kuwaiti City. When the Iraquis invaded Kuwait, they commandeered the identification badges and 

system of the Kuwaiti government. When the Royal Family left, the Iraquis took possession of the main-

frame computer that tracked identification papers. Now Datalink Information Systems of Herndon, 

Virginia is using a Hitachi Multimedia System to re-identify the entire population of Kuwait. A camcorder 

tapes 10 seconds of the subject which is then viewed through a monitor, printed on an electronic printer 

and laminated. 

SUMMER CES NEWS 

In conjunction with the Consumer Electronics Show being held in Chicago June 1 through 4, work rule 

changes within McCormick Place have been made for the first time in 30 years. Interconnection of equip-

ment may now be made by full time employees of exhibitors; small booths may do their own decorations. 

The changes are an outgrowth of a March 1 meeting among representatives of the Electronic Industries 

Association, the Chicago Convention and Tourist Bureau and government officials including Illinois 

governor Jim Edgar. Other incentives offered include hotel and restaurant discounts. CES has dates 

reserved in Chicago for its summer show through the year 2000. 

An expanded workshop schedule at the summer show includes speakers such as Sam Donaldson, and a 

multimedia opening session. 

COMMISSION ON LICENSING 

A special commission has been formed in Rhode Island to study the desirability and feasibility of licens-

ing individuals and corporations who install telecommunication networks and devices. Jeffrey S. 

Deckman, president of SyNet, Inc., the Cumberland, Rhode Island based telecommunications firm, has 

been appointed to the commission. Other members include representatives of the state congress, depart-

ment of labor, fire marshall's office, Rhode Island Telecommunications Association, and a manufacturer 

of telecommunications equipment. 

NAB SETS RECORD 

The National Association of Broadcasters convention in April brought in a record attendance of over 

50,000, with 700 exhibitors covering over 400,000 square feet at the Las Vegas Convention Center. This 

year's NAB show incorporated HDTV World, with 35,000 square feet of the latest in high definition televi-

sion technology. Among the speakers at NAB were Ray Dolby, who spoke on the need for engineers to pay 

attention to consumer needs and desires; and Jerry Lewis who was inducted into the Broadcasting Hall 

of Fame. 

NEW PARA PRESIDENT  

Eli Harary, founder and president of Paris Audio/Video in Los Angeles, has been installed as the seventh 

president of the Professional Audio/Video Retailers Association (PARA). The election of new officers was 
held just prior to the organization's annual conference and management institute in March. Other of-

ficers include Fred Lokoff of Bryn Mawr Stereo, chairman; Buzz Jensen, Buzz Jensen's Sound Advice, vice 

president; James W. Pearce, Jr., Stereo Lab, secretary-treasurer. 

PEAVEY IN MINNEAPOLIS  

Upgrades to The Whiskey Junction Club in Minneapolis included a new system controlled by a Peavey 

Mark VIII 24-channel mixing console, four CS 800, two CS 1200, two CS 400, and two DECA 724 power 

amps; three 31-band and two stereo EQs; four AddVerbs; and two HDH processors. Sharp Music of Min-

neapolis, a Peavey dealer, provided the equipment. Craig MacKenzie of CAM Installations handled the 

system/design and installation. Other equipment includes Peavey equalization and effects rack as well as 

a processor-controlled stereo HDH speaker system. The club is known for its presentation of blues and 

vintage rock and roll acts. A customized 24-channel snake with a split goes upstairs to a Mark IV 
24-channel console for recording the music on stage. Two live albums are in the works through the in-

house system. 
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NEWSLETTER 
AID/SI ADDITIONS  

a/d/s/ has acquired investment capital provided by three private money management firms. The multi-

million dollar deal will facilitate development and marketing of new a/d/s/ products and factory expan-

sion. The agreement includes a minority equity position in a/d/s/; representatives of the investment com-

panies have been appointing outside members of the board of directors. 

New appointments at a/d/s/ include Chuck Kittelson, director of architectural audio; John Caldwell pro-
moted to director for automotive audio; and Larry Bennett director for home audio. Webb Collings is the 

new Director of Marketing. 

BAXALL ENTERS U.S.  

Baxall UK has entered the U.S. market. The manufacturer of closed circuit cameras, video switching and 

control equipment has set up a sales and marketing division in Baltimore. A B Security Products, 

Inc./Baxall USA is located at 71 West Timonium Road, Lutherville MD 21093. 

PATENT ISSUED 

Rane has been issued a patent for its Accelerated Slope equalization design, which was introduced in the 

FMI 14 studio grade microphone preamplifier last year. The Accelerated Slope circuitry will appear in 

future designs of both Flex Series and commercial 19 inch products. 

ANNIVERSARY CELEBRATED 

WAH Systems Corporation, the Sacramento based Audiovisual Room Integration firm, celebrates its 
twentieth anniversary in business in May 1991. The company was started in 1971 as a regional concert 

and event sound and lighting company. In 1982, the company changed its name from WAH Sound to WAH 

Systems to reflect the evolution into an AV presentation auditorium integration company. 

EXPANSION IN SEATTLE 

Symetrix, Inc. has expanded its manufacturing, warehousing and shipping facilities in Seattle by over 60 
percent. According to president Dane Butcher, the additional space and production capacity will increase 

the finished goods inventory. A portion of the new space will be used for the production line of the DPR 

44 Digital Audio Recording/Editing Stations planned for delivery in the fourth quarter of 1991. 

In other news, Jon Bosaw has been named national sales manager. He was previously with Valley Inter-

national and Valley Audio. And Symetrix has announced that 33 Symetrix 572 SPL Computers and one 

571 SPL Computer have been installed at the Seattle Kingdome, currently undergoing a renovation of its 

sound reinforcement system. 

ACQUISITION COMPLETED  

Lyrec of Denmark has acquired 100 percent of the Italian company Robotecnica from AEG, Germany. 

Robotecnica is a manufacturer of audio cassette loaders. The Audio Systems Division of AEG in the U.S.A. 
has been acquired by Media Technologies, a company jointly owned by Mr. Rainer K. Zpfy and Lyrec. The 

new company is responsible for marketing and distribution of the line of Lyrec and Robotecnica products 

and remains located in Ronkonkoma NY. 

LIGHT AND SOUND SHOW IN SEPTEMBER 

The 1991 Plasa Light & Sound Show will take place September 8 through 11 in Olympia 2, London. Last 
year's show had a visitor attendance that was up by 30 percent to 7,192, with 15 percent coming to the 

show from overseas. Sponsored by the Professional Lighting & Sound Association, the 1991 exhibition is 

the thirteenth in the series. 

NEW HDTV PRODUCTS IN JAPAN 

JVC (Victor Company of Japan, Ltd.) is expanding its Japanese market line-up of professional use equip-

ment for high definition television with the introduction of a 36-inch HDTV receiver equipped with a 

Muse decoder and broadcast satellite tuner, a 47 inch HDTV projector, and a 32 inch HDTV monitor 

beginning in late July. 

8 Sound & Communications 



Shure L Series 
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If you're providing wireless 
'Yt 

brings reliability to affordable wireless. 
Why take chances with 

anything else? 
microphone systems to churches, 

,Z`e44teet «SO schools, or other value-conscious • et-Pe 
users, you need reliable equipment 
you can sell at an affordable price—and 
make a profit doing it. 
That's what the L Series from Shure is all 

about. The L Series sets a new standard of 
value in its price range, offering features, per-
formance and reliability other "economy" 
systems can't match. 

We didn't forget the details. 

Designed and built by Shure in the U.S.A., 
L Series systems include many of the features that 
set professional-quality wireless systems apart from 

the "toys." L Series receivers are sturdy, metal-cased, 
and rack-mountable. Antennas are detachable and 
may be placed in remote locations, providing excellent 
performance in situations where many other wireless 
systems have trouble. 

Our Li Body-Pack Transmitter has features like a 
separate audio mute switch and a universal 4-pin "Tiny 
QG" connector that accepts a variety of microphone and 
other inputs. And L Series lavalier systems come with 
the 839W, a reliable Shure condenser lavalier microphone 
designed for clear, natural vocal pickup. The L2 
Handheld Transmitters, available with interchangeable 

THE SHURE WIRELESS 

L  

SM58, SM96, and Beta 58 capsules, offer durability, 
compact size, light weight, and provide the same distinc-
tive sound as their wired counterparts. 

Performance meets economy. 

Even though L Series components are economically 
priced, they incorporate sophisticated RF technology. 
The L4 Diversity Receiver utilizes "intelligent" 
MARCADTM circuitry to monitor signals from its two 
independent RF sections, blending them in the optimum 
proportion—not merely switching them. The result is 
reliable, uninterrupted audio with no clicks, no pops. 
And all L Series systems feature Shure "Mirror Image" 
companding, plus high-gain, low-noise MOSFETs, a 
high-fidelity quadrature detector, and a 3-pole 
Chebyshev audio low-pass filter. It all adds up to out-
standing audio quality with exceptional freedom from 
noise and distortion. 

Why risk callbacks with anything else? 

Other systems may not meet expectations. But you 
can recommend a Shure L Series system with confidence. 
So why risk callbacks—and your reputation—with 
anything else? 

For more information about the Shure L Series, call 
Shure Customer Services at 1-708-866-2553. The 
Sound of the Professionals®.. .Worldwide. 
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State of Mind 
When we introduce a revolutionary product, we introduce a revolutionary 

training program to support it. IED has become known for innovative audio 

products... components that are unsurpassed for quality and reliability.., as 

well as continuing field support. Our newest componentry, the Universal 

Digital Audio Processing System ( UDAPS) with its digital domain processing 

functions of up to 508 simultaneous signal paths... is the world's first system 

to allow routing, signal delay, equalization and level control in one integrated 

system. But we provide more than componentry. The sophisticated features 

that make UDAPS the future of signal processing and distribution require a 

compatible training program. We provide complete technical training for 

UDAPS and every component we design and market. And we provide 

continuing technical support, regardless of when or where our products are 

installed. We instill technology through education and documentation, so you 

can install technology that solves audio problems more creatively than ever 

before. For innovation in technology, training and support — the only choice is 

IED. 

1111 

1111 pI 
Innovative Electronic Designs, Inc. 
9701 Taylorsville Road 
Louisville, Kentucky 40299 U.S.A. 
Tel 502.267.7436 
FAX 502.267.9070 Circle 204 on Reader Response Card 



ADAPTING TO 
FLAWLESS SUMMATION 

Model MTA-22 Manifold Technology High-Frequency Summation Device 

o 

o 

5.0 

500 1000 2C00 5000 10000 
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MTA-22 Summation Response 
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Y-Adapter Summation Response 

Model DH1A/2MT 

The Electro-Voice MTA-22 is a Manifold Technology® high-frequency device for 
combining the outputs of two large-format drivers into a single two-inch-throat horn. 
This adapter, used in conjunction with either the N/DYM® lmt or DH1Amt, provides a 
system that sounds virtually identical to a single driver with twice the power handling, 
twice the output capacity and the built-in redundancy factor of multiple drivers. 

When faced with the prospect of using multiple horn-driver combinations, the 
MTA-22 provides an alternative to cumbersome arrays, while efiminating the destructive 
interference that occurs when two or more horns are positioned to cover the same area. 
The MTA-22 adapter utilizes the patented principles of Manifold Technology, removing 
high-frequency interference by directing the output of the two drivers into a 90° reflection 
upon entering the adapter providing a smooth, phase- coherent summation. 

The Manifold Technology concept was first introduced by Electro-Voice in the MT-4 
four-way concert sound system where manifolding was applied in each of the four 
frequency ranges. The MT-4 has garnered considerable success in touring applications, 
worldwide. The recently introduced MT-2 compact concert system and the MTS-1 high-
performance stage system feature Manifold Technology throughout. Now, with the 
driver packages featuring the MTA-22 Manifold Technology adapter, you can apply the 
same performance and physical size advantages of Manifold Technology to any of the 
our HP series constant-directivity horns. 

E7:1 Elecirolkicek 
Electro-Voice sound contractor or John Murray, uu_j MARK IV 

Electro-Voice market development manager for 
compon, 

For additional information, contact an 

professional sound reinforcement at 616/695-6831. 

Electro-Voice, Inc. 600 Cecil St. Buchanan, MI 49107 616/695-6831 Mark IV Audio Canada, Inc. Box 520 Gananoque,. ON K7G2V1 613/382-2141 

Circle 203 on Reader Response Card 



SOUND 
COMMUNICATIONS 

Publisher/Editorial Director 
Vincent P. Testa 

Editor- in- Chief 
Judith Morrison 

Technical Editor 
Mike Klasco 

Associate Editor 
Steve Jacobs 

Research Assistant 
Russell Redman 

Contributors 
Robert Angus, Neil Heller, Malcolm Howard, 
Ed Foster. Richard J. Grula, Mary C. Gruszka. 

Margaret McDonald, Pamela Michael, 
Art Steinmark. Steven J. Thorburn 

Technical Council 
Dr. Mort Altshuler 

Professor Audiology Hahneman University, Chief of 
Audiology VA Hospital, Phila, PA 

C. Leroy James 
Rees Associates. Inc. 
Richard N. Jamieson 

Jamieson and Associates. Inc. 
Russell Johnson 

Artec Consultants, Inc. 
Joel Lewitz 

Lewitz and Associates 
William Parry 

Maryland Sound Industries, Inc. 
Daniel Queen 

Daniel Queen Associates 
Jon Sank 

Cross Country Consultants 
Neil Shaw 

Paul VeneKlasen Associates 
William R. Thornton 

Phd, PE 

Art Director 
Joyce Dolce 

Artists 
Alicia Celli, Janice Pupelis, 

Scott Schlemmer, Colleen Warenik 
Production Manager 
Michelle Montoya 

Typography 
Christina Buckley 
Diane Catanzaro 

Circulation Director 
Arturo Lizarraga 

Advertising Manager 
John Carr 

Classified Ad Manager 
David Saraf 

Traffic Manager 
Ron Perone 

Director of Sales and Marketing 
Nancy Davis 

Editorial and Sales Office 
Sound & Communications 
25 Willowdale Avenue 

Port Washington, New York 11050 
(516) 767-2500 

FAX: (516) 767-9335 

V BPA 
4 i.-=4, r'_ 
COMMUNICA rid:Pas 

Sound & Communications • DJ Times • Post 
Sound & Communications Blue Book 

The Music & Sound Retailer • The Retailer Red Book 
The Music & Sound Buyer's Guide 

CES-TV News • NAB-TV News • NAMM-TV News 
NSCA-TV News • CROSSTALK / AES-TV News 

LETTER FROM THE EDITOR 

Cincinnati Attractions; 
Theme Parks Go Global 
By the time you read this we'll be wend-

ing our way to Cincinnati for the National 
Sound and Communications Association 
Expo '91. And since this is our "theme 
park" special issue of Sound & Com-
munications, we thought it fitting to bring 
you an article about a major tourist attrac-
tion in Cincinnati — so major, in fact, that 
NSCA is sponsoring a tour of the facility. 
The renovated Union Rail Station in Cin-
cinnati houses two museums and an Om-
nimax theater. And Mary Gruzska writes 
in this issue on the sound and the visual 
systems for that venue. It's a complicated 
attraction made better by competent in-
stallation and design. Read the article; and 
visit the station while you're in Cincinnati. 

It may be that Mickey Mouse says it all. 
Walt Disney World in Orlando is now 
celebrating its twenty-fifth year. And dur-
ing those twenty-five years the sound con-
tracting industry has become integral to 
the amusement business. The New York 
Times estimates that $5 billion worth of 
projects are underway for themed enter-
tainment worldwide. That's not small 
potatoes. And from the smallest museum 
in the smallest town, the medium is multi-
media as sound takes its place beside the 
visual enhancements for pure escapism 
and education. Many of the firms we talk 
to have been making specialties of amuse-
ment attractions. The specialty can be 
challenging in that the more unusual the 
effects, the more the public uses the at-
traction. This after all isn't the old time 
background music. 
The sound system for Typhoon Lagoon 

Water Park at Disney World, for instance, 
required five sources of background music, 
along with timed control of a boat whistle 
and ships' bells to sound on the half hour, 
a mic station capable of zoned paging and 
initiation of preprogrammed messages; 
and separate level control between paging 
and background music. 
Typhoon Lagoon uses an IED 590 com-

puter. Start and stop times for five CD 
players, boat whistles, ships bells and pre-
programmed safety messages are entered 
or changed by software. Sixteen different 

paging zone maps and one preprogrammed 
message map can be entered to allow 
selective paging to 40 different areas of the 
park. 
That's only one part of the amusement 

business. As we said, though, Mickey 
Mouse says it all. And with EuroDisney 
scheduled to open next year just outside 
Paris, we thought we'd investigate what's 
happening there. Malcolm Howard talked 
to the powers that be at EuroDisney, and 
his report on this major work in progress 
appears in this issue. 

Planetariums would be black holes with-
out sound systems, and the Hayden Plan-
etarium in New York recently upgraded its 
sound. This issue of Sound & Communica-
tions features a report on that system. 
This issue also features a first — a new 

department called "Product Check." 
Product Check is a survey of sound con-
tractors to ascertain what products they 
are using in particular venues. This month 
features church installations. In months to 
come we will be surveying various seg-
ments of the business, asking a randomly 
selected group of contractors what equip-
ment they have used in recently completed 
jobs and in jobs in progress. 
As for products in use — the technology 

continually changes. And that's proper and 
fitting. This month, the month of the 
NSCA convention, we're especially cogni-
zant of new products. As at past NSCA 
conventions, Testa Communications and 
the staff of Sound & Communications will 
produce NSCA-TV News, a television 
news program about the NSCA Expo. You 
can view it in your hotel room in Cincin-
nati, or on the exhibit floor. We'll be check-
ing out the latest greatest equipment for 
you and presenting the news of the Expo. 
So watch us. Come by our booth and see 
us. And have a good show. 
Regards, 

Judith Morrison 
Editor in Chief 
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GUEST COLUMN 

WHY SHOULD CONTRACTORS 
ATTEND THE NSCA EXPO? 

By Steven J. Thorburn P.E. 

"... If a contractor does not attend ... 
does his firm care about its commitment to 
my clients?" 

Consultants design 
systems, but the design 
and specification of a 
system is only one part 
of our responsibility to 
our clients. 

Steven J. Thorburn RE. is the principal Con-
sultant at Charles M. Salter Associates. 

We appreciate when our designs are bid 
and installed correctly (the first time) and 
stay working for longer than just the war-
ranty period. That makes our clients happy 
and provides the consultant with repeat 
business. This makes consultants happy 
and in the long run will get the successful 
contractor more work with consultants. 
Then the next logical question one 

would ask is, how does a contractor bid 
and install a design correctly? He must 
understand the equipment specified, what 
is required by the contract documents, 
what is expected as the level of care by 

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 information cull or write for our 94 page full-line catalog. 

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

the consultant, and whether he can make 
enough profit on this job to install the pro-
ject correctly based on his bid. 

At NSCA contractors can learn/refresh 
themselves on how different devices a 

HOW DOES A CONTRAC-
TOR BID AND INSTALL A 
DESIGN CORRECTLY? 

consultant specifies will work. At NSCA 
contractors can freely talk or network (a 
new term for the 90's) with contractors 
outside of their geographical region to find 
new ideas to improve their profitability and 
installation techniques on projects. At 
NSCA contractors can learn how the con-
sultant should have (at times) designed the 
system they just bid on, through training 
sessions. 

AT NSCA CONTRACTORS 
CAN FREELY TALK OR 

NETWORK. 

There are many Trade Shows that re-
quire part of our valuable time: NAB for 
individuals working in Broadcast, SMPTE 
for Film and Video, AES for mixers and 
large format audio systems, INFOCOMM 
for projection and audio/visual systems, 
NAMM for — well spandex. But NSCA is 
the only show that deals with the majority 
of the issues that audio contractors must 
deal with the majority of the time. 

If a contractor does not attend the 
NSCA Expo, I as a Consultant must 
wonder — does this firm care about its 
commitment to my clients. 
See you at the NSCA Show in Cincin-

nati May 18-22. 

This column was written as a service to the in-
dustry in response to a request by members of 
the NSCA. 
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True to the Source 

Sound 
engineering 
for the art 
and science 
of sound. 

Since 1979, Meter Sound Laboratories has bat loudspeaker systems 

for consultants, producers, engineers and performers. Our goal has 

been to design systems that support the artiery of gur work. 

Guided by unompromising standards of performance, Meyer has 

pioneered in the areas of control electronics, arrayability and room 

equalization As a result, Meyer Sound reír ains the system of 

choice for clients as diverse as Gratefil Dead, Les Miserables, _ ily 

Tomlin and Canegie Hall. 

Our motivation is simple: to reproduce sound accurately and 

coherently, true to the source. 

©1990 Meyer Sound 

See Us At NSCA Booth #315 

_ 
Meyer 
r Sound 

Meyer Sound Laboratories, Inc. 
2832 San Pablo Avenue 
Berkeley, CA 94702 
(415) 486 1166 1=1 , 
FAX (415) 486-8356 

1== 
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Digital 
Audio 

Compression 
A New Means of Digital Encoding 

BY ED FOSTER 

Digital audio compression is not 
new. Dolby Labs and APT — 
Audio Processing Technology, 

Ltd., a subsidiary of Solid State Logic 
(SSL) — have been selling digital audio 
compression systems for professional ap-
plications for several years. Indeed, 
Dolby's DP85 codec was adopted by 
General Instrument for its digital cable 
radio system some time back and, reading 
between the lines, seems to have been 
adopted by Personics for its in-store 
cassette-compilation system. Dolby's 
more recent 500-series codecs and APT's 
apt-X 100 are second-generation systems 
with more effective compression ratios, 
outputing as little as 128 kilobits per sec-
ond in a single-channel application (twice 
that for stereo). 
Compression ratio is the name of the 

game and it's not difficult to see why. 
Based on the professional digital audio 
sampling rate of 48 kHz, traditional 16-bit 
linear PCM encoding outputs a data 
stream of 768 kb/s (kilobits/second) for 
each audio channel. Stereo takes twice 
that, 1.536 Mb/s. With 8 bits per byte, 
we're talking 192 kB/s which means that 

Ed Foster is President of Diversified Science 
Labs, a consulting and product evaluation firm. 
He is currently chairman of the EIA amplifier 
and tape standards committees, and is a fellow 
of the AES. He was previously manager of elec-
tromechanical research at CBS Labs. 

a high-density floppy like the 1.44 MB 
31/2 -inch disks used in a PC-AT computer 
could hold only 7.5 seconds of stereo audio 
— if you could write and read a floppy at 
that rate, which you can't! The consumer 
CD sampling rate (44.1 kHz) is a little 
more saving but only by about eight per-
cent. For storage, transmission and 
manipulation of digital audio, data compres-
sion is a virtual necessity. Fortunately, it's 
possible and much more effective than 
what can be done with traditional digital 
information like bank records. 

Effective digital-audio 
compression relies 
upon the peculiarities 
of human hearing. 

A lot of high-level R & D has gone into 
this area, much of which was done under 
the auspices of the International Standards 
Organization (ISO) MPEG working group. 
MPEG stands for Motion Picture Experts 
Group which may sound like the wrong 
bunch of people until you realize that, if 
digital audio is awash in bits, digital video 
is even more so because video bandwidth 
is so much greater. To make digital TV a 
reality, " pictures" have got to be com-
pressed and, somewhere along the way, 
MPEG got involved in the audio compres-
sion problem along with the video one. 

Initially, there were many independent 
approaches to the digital-audio compres-
sion problem but, in reality, there are only 
so many different ways to go. Ultimately, 
the independent technologies coalesced 
into four techniques, each supported by a 
different group of companies. The groups 
were based upon commonality of ap-
proach, and each company in the group 
shared the best aspects of its system in 
order to develop the common system to 
its full potential. 

Effective digital-audio compression 
relies upon the peculiarities of human 
hearing and, in particular, upon the 
"threshold of hearing" and the "masking 
effect." As you may know, there's a cer-
tain sound pressure level below which a 
sound becomes inaudible to the average 
listener. This "threshold of audibility" 
varies with frequency and is much greater 
at low frequencies and (to a lesser extent) 
at high frequencies than in the 3 kHz 
region where we are most sensitive, i.e. 
have the lowest "threshold of audibility." 
Furthermore, the threshold of audibility 
varies with sound level especially on a 
"local" basis. That is, the presence of a 

tone in one region of the spectrum raises 
the threshold of audibility in that region so 
that a weak tone in the same region of the 
spectrum as a strong one becomes inaudi-
ble even if it would have been audible had 
the strong one not been present. This is 
the so-called "masking effect" which, in 
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Swiss Family JIVE 1E1 I IC 
Europe's mast innovative audio test 
equipment is the newest in the ILJ-S.A. 

The value packed 3000 Audiograph 
Modular System. 
Capable of a wide variety of audio 
measurement tests for broadcast, 
manufacturing or studio applications. Hard 
copy results are provided by the 3000 
Audiograph's precision chart recorder. Over 
2500 units in use world-wide, everyday. 

The Neutrik TT402A Audio and 
Transmission Test System. 
A standard among European broadcasters. 
Capable of delivering a vast array of audio 
test data via finger tip front panel buttons 
or through user-friendly computer software. 
Options available put this instrument at the 
top of the class. 

Introducing the new Al Audio Test System. 

e 9. 

AUDIO TEST /. SEPVIDE S rEM 

• • á EJ 

(7.-7icit. am am LEJ _ 
.e.E 55 7f3. r   

The Al audio test system is the only instrument providing the capabilities 
of 7 separate pieces of equipment: sweep generator, level frequency, cross 
talk, noise, distortion, wow and flutter, curve tracer and an audio 
measurement. oscilloscope. Communication and hard copy available 
through RS232 interface or centronics port. Accuracy and reliability that is 
portable for the audio lab, broadcast, manufacturing, service and studio user. 

High quality Neutrik test systems are 
serviced in the United States and backed 
with a 1 year warranty. 

Meet your audio testing needs 
accurately and in budget with Neutrik. 

Ge  INN 1E" ILJI YI 1Iir 
IMES1111111111111111111MIM 
CONNECTORS 
AUDIO TEST SYSTEMS 
INFOMATIC SYSTEMS 

Neutrik AG • Im alten Riet 34 • FL-9494 SCHAAN • Furst en tuni Liechtenstein • 01141-75-29666 
Neutrik USA, Inc. • 195-S3 Lehigh Ave. • Lakewood. NJ 08701 • Phone: 908-901-9488 • FAX: 908-901-9608 
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EIGHT 
THINGS 

YOU SHOULD 
KNOW 

ABOUT UHF 
WIRELESS. 111 

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 
reception. Yes it does, in the 
sense that UHF operates at the 
higher frequency 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 engineers° 
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 per-
haps, but it does have wider RF 
dynamic range. And because we're 
the first to use dbxt Noise Reduc-
tion in UHF, the resulting audio 
quality is even more impressive. 

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

ID1990 SAMSON TECHNOLOGIES CORP. 



5. Samson UHF offers 
more microphone options. 
The all-brass U H-4 hand-held 
transmitter is available with an 
incredibly wide variety of the 
industry's most popular mie 
elements. 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 bandwidth, Samson's high 

efficiency cellular antennas can 
be either front or rear-mounted. 
Because they are positioned 
at a 450 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 the 
very latest in 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. 
"In case you were reading too fast, we wanted to 
remind you that this ad is about UHF, not VHF 
wireless. 

<>As long as you are reading our ad this closely, we 
thought we'd tell you who they are: Yukinaga Koike, 
Doug Bryant, Takao Horiuchi and Susumu Tamura. 

tdbx is a registered trademark of Carillon Industries. 

SAMSON® 
WE ARE THE WIRELESS FUTURE® 
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general, states that a strong tone "masks" 
a weak one of similar frequency. 
Modern digital-audio compression sys-

tems make use of these phenomena to 
reduce the number of bits necessary to 
describe the signal; traditional "linear" 
PCM does not. With linear PCM, an at-
tempt is made to translate every detail of 
the analog waveform into the digital domain 
without regard to whether some of those 
details are audible or not. Within the fre-
quency limits imposed by the sampling rate 
and the amplitude limits imposed by the 
number of bits used to "quantize" the 
waveform, a linear-PCM digital signal is an 
exact replica of the analog one. 

Linear PCM may be considered the 
"purist" way to go but it's very wasteful 
of bits because a lot of information is 
stored/transmitted/replicated that simply 
can't be heard and contributes nothing to 

sound quality. Whether the coding 
schemes used by the various MPEG fac-
tors constitute "data compression" or "a 
new method of digital encoding" (as some 

"Listening tests" are 
the only way to 
evaluate technologies 
that rely upon the 
characteristics of 
human hearing to "do 
their thing." 

would prefer it be thought of) is a matter 
of semantics. The fact is, it works! With 
a good system and a reasonable bit rate, 
the final result can't be discerned from the 
original, analog or linear-PCM digital. 

Last July, under ISO/MPEG auspices, 
Swedish Radio conducted a series of 
listening tests on the hardware submitted 
by the four surviving MPEG technologies: 
MUSICAM, SB/ADPCM, ASPEC, and 
ATAC. Obviously, "listening tests" are the 
only way to evaluate technologies that rely 
upon the characteristics of human hearing 
to "do their thing." And, properly con-
ducted listening tests (which the Swedish 
Radio ones seem to have been) are as 
scientifically valid as technical measure-
ments, i.e. they can yield results that are 
reproducible and statistically accurate. 
MUSICAM (Masking-pattern-adapted 

Universal Subband Integrated Coding and 
Multiplexing) is a system supported by 
Philips of the Netherlands, CCETT 
(Centre Commun d'Etudes de Telediffu-
sion et Telecommunications) of France, 
IRT (Institut fur Rundfunktechnik) of 

D
esigning a sound sstem puts your rep-
utation and integrity on the line. People 
depend on yOu to create a complete 

solution to their audio needs; to put together 
just the right components to satisfy the job 
requirements and hold up over the long haul. 

Specify products from ASHIY You have our 
commitment of at least Five Years of trouble-
free performance.* At AMIN, every product 

we manufacture is hand constructed right 
here in the USA from the finest components 
available, and 200% quality controlled before 
ever leaving our plant. Designed to he the 
best possible investment in professional 
audio equipment. 

Whatever your audio application, design in 
reliability and system integrity Design in peace 
of mind. Design in ASHIY. 

ELECTRONIC CROSSOVERS 
COMPRESSOR/LIMITERS 
NOISE GATES • PREAMPS 
PARAMETRIC EQUALIZERS 
GRAPHIC EQUALIZERS 

POWER AMPLIFIERS • MIXERS 

AUDIO TOOLS FOR THE TRUE PROFESSIONAL 

'All ASSIS products are covered by our exclusive Five Year Worry-Free Warran4. Cori rat t ‘I 1)10 ill ['col, for loll 

• 100 FERNWOOD AVE • ROCHESTER, NY 14621 • TOLL FREE ( 8001 828-6308 • ( 7(6) 544-5191 • FAX ( 716) 266 4589 
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Germany and Matsushita of Japan. 
SB/ADPCM (Subband Adaptive Pulse 
Code Modulation) was developed by NTT 
(Nippon Telegraph and Telephone) of Japan 
and I3TRL (British Telecom Research 
Laboratories). MUSICAM and SB/ 
ADPCM are "subband" coders; the 
others evaluated by Swedish Radio were 
"transform" coders. (The difference in 
approach will be addressed shortly.) The 
first transform coder — ASPEC (Adaptive 
Spectral Perceptual Entropy Coding) — 
came from AT&T Bell Laboratories, 
France-based CNET (Centre National 
d'Etudes des Telecommunications), and 
two German companies, Deutsche 
Thomson Brand and FhG (Fraunhofer 
Gesellshaft). The other "transform" 
coder — ATAC (Adaptive Transform Audio 
Coding) — was developed by Fujitsu, JVC, 
NEC and Sony. 

Every one of these encoders starts off 
by dividing the audio spectrum into bands 
that subsequently are analyzed for signal 
content. Subband coders like MUSICAM 
and SB/ADPCM employ a set of digital 
bandpass filters or a "quadrature mirror 
filter" to split the spectrum into bands, 32 
in the case of MUSICAM, eight in the case 
of SB/ADPCM. Transform coders like 
ASPEC and ATAC "time window" the 
data into sets of samples that are 
"transformed" to the frequency domain 
mathematically via an MDCT (Modified 
Discrete Cosine Transformation) — a 
series of calculations similar in function to 
a Fast Fourier Transform (FFT) but out-
puting less data. Transform coders are 
more complex to implement than subband 
coders (a factor that played a part in the 
Swedish Radio evaluation) but are capable 
of much finer frequency resolution, for ex-
ample 512 lines. 
The competing systems differ in other 

respects as well. The algorithms used to 
assign "bits" to the various bands is an 
even more critical factor in determining 
sound quality than the method of fre-
quency division. In general, the idea is to 
analyze the signal content in each band and 
to dynamically reassign bits from those 
bands that do not contain audible informa-

Specify 
the Best... 

MODEL F1790 

200 Watts (AES) 
4Cr. x 40" x 42" 

the CAP' 79 will do the rest 
• Lightweight—under 90 lbs. 
• No external crossover or delay 
required 
• Factory assembled and tested 
• Isobar tabular data available 
for PHD/CAD PROGRAM' 

• CAT"' Design—Coincident 
Aligned Transducers 

• Weatherproof housing 
• Reinforced mounting points 
included 
• Internal transformer 
compartment 

If natural, intelligible speech reinforcement is important to your 
customer... FAX or call TOLL-FREE NOW for complete data on this 
important new FRAZIER system. 

Route 3. Box 319 • Morrilton. AR 72110 
(501) 727-5543 

Toll Free 1-800-422-7757 • FAX (501) 727-5402 
MADE IN 
AMERICA 
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tion to those bands that do. The more 
bands, the better the frequency resolution 
but, with a fixed number of bits, fewer are 
available to assign to each band that does 
contain useful data. 
The Swedish Radio tests were con-

ducted at three data rates: 128 kb/s, 96 
kb/s and 64 kb/s for single-channel (mono) 
operation. Compared with the professional 

48 kHz/16-bit PCM standard, these repre-
sent compression ratios of 6:1, 8:1 and 
12:1. Put another way, we're talking about 
an "average number of bits per sample" 
(which is a misnomer that I hate to 
countenance) of 1.33 to 2.67 compared 
with the "standard" 16! 

So, now for the $64,000 question. Who 
won? Needless to say, it's hard to say! It 

The shape of pure sound... 

Comnitiey 
PROFESSIONAL SOUND SYSTEMS 

Community's design philosophy has always 

been a little unconventionaL 

When everyone else was insisting on metal, 

we promoted the precise shapes achievable 

through fiberglass. When others built walls 

of direct radiators, we built efficiency. When 

most of professional sound was divided at 

800 Hz. we concentrated on midrange. 

For those prepared to listen, the rewards of 

good design are clear. 

In the RS220 Wavefront Coherent- Loud-

speaker system we have created the true 

culmination of Community design—precise 

fiberglass curves flowing into matched 

components—a system designed for 

effortless performance with maximum 

efficiency, power and clarity. 

Community's RS220 

The shape of pure sound... 

333 East Filth Street 
Chester, PA 19013 
12151 876 3400 
FAX 12151 874-0190 

depends upon what you consider impor-
tant. In the high-speed derby (128 kb/s or 
6:1 compression), Swedish Radio seemed 
to give the nod to MUSICAM, but ASPEC 
was very close in scoring. At 64 kb/s (12:1 
compression), ASPEC pulled way ahead. 
Neither SB/ADPCM nor ATAC were close 
at any data rate, but neither was fully func-
tional at the time of the tests and the rules 
stated that what you delivered when the 
tests began was what you lived by. Did 
SB/ADPCM and ATAC get a fair shake? 
Not for me to say. 
Then came "system complexity." This 

was judged on the basis of the "chip area" 
needed to implement the technology, i.e. 
the potential expense of the system. The 
"chip area" estimates came from the 
developers and some assumed more on-
chip functionality (thus penalizing 
themselves) than did the others. It's dif-
ficult to tell which technology is "best" 
in terms of being potentially the least 
expensive. 
Whichever comes out ahead, one thing 

is clear. Digital audio compression (or 
should I say "new digital coding 
schemes") will make products and serv-
ices feasible that would not otherwise be 
economic. Already, we've seen one: the 
Philips Digital Compact Cassette (DCC). 
Although using a different methodology 
than the ones mentioned above (PASC or 
Precision Adaptive Subband Coding), it's 
clearly related to MUSICAM. I'd not be 
surprised to learn than PASC was the basic 
technology that Philips contributed to the 
MUSICAM development. PASC uses a 
higher data rate than MUSICAM (192 kb/s 
per channel) but, even at that rate, it 
enables digital-audio recording on 
cassette-width tape and at the standard 
cassette speed (1% ips). If that can be done 
with only modest "compression," think of 
what the future holds! 

Digital audio compression will impact not 
only in the consumer market, but every 
area of audio — delay systems, transmis-
sion systems, storage systems, you name 
it. Without doubt, you'll be hearing more 
about it in the professional installation 
market. 
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CADP2: 
The Preview 
JBL's New Design Program 

is a Glimpse into the Future of CAD 
BY MIKE KLASCO 

W
hen and where computer-
aided design of sound systems 
originated is tough to pin down. 

As with many developments, various sep-
arate efforts evolve and eventually coalesce 
into a trend. In the early 1970s Tom 
McCarthy of North Star Sound gave an 
AES paper on mapping speaker coverage 
in rooms with isobars, and later he 
developed his Umbulus program. Bob 
Thurmond's overlay technique was also 
originated in this time period. In addition, 
Ted Uzzle and Farrell Becker contributed 
variations on mapping speaker coverage. 
Most of these techniques enlisted the aid 
of programmable calculators (such as the 
Hewlett Packard HP-41) or manual geo-
metric approaches. John Prohs' early work 
used a clear plastic sphere for room map-
ping and this was briefly marketed by 
Community. 
JBL's CADP, first introduced in 1983, 

was the first comprehensive sound system 
design program for IBM compatible com-
puters. Instead of many separate utility 
programs for different aspects of the de-
sign, the entire project could be run on 
your computer, from modeling the room, 
to aiming the speakers, predicting sound 
uniformity, maximum sound levels and in-
telligibility, and the user could even create 
cluster drawings. By 1990 standards the 
original program seemed a little crude, but 
an update by an outside developer ex-
tended the usable life of CADP with high 
resolution graphics and many useful en-

Mike Klasco is the Technical Editor of Sound 
& Communications. 

hancements. CADP was the first program 
to be reviewed in this series (Sound & 
Communications, January and February 
1989). 
For years the rumors of CADP2 have 

floated around the industry. It was to have 
a Microsoft Wmdows environment requir-
ing enormous amounts of memory and a 
fast computer. Steve Romeo, JBL's man 
in charge of CADP2 would occasionally 
show off tantalizing color printouts of this 
mystery program. As time went by, the re-
lease dates were pushed further and fur-
ther back. The official release date is now 
scheduled for the October AES 
Convention. 

JBL's CADP was the 
first comprehensive 
sound system design 
program for IBM com-
patible computers. 

Is CADP2 for real? The answer is yes! 
Last February I received a Beta (proto-

type) copy from JBL, although it consisted 
mostly of the room modeling module. In 
March, I received another more complete 
Beta version. Whether the program will be 
released exactly on time is beyond my 
guess, but there is the workings of a real 
state-of-the-art program here, combining 
both engineering sophistication and 
smooth user interface. 
Up front, let me say that this report is 

not a review of CADP2, but a preview of 
its features. The purpose is to give readers 

a glimpse of what's in the works. The 
menus and layouts have evolved between 
the first and second beta versions I have 
received and surely will continue to evolve 
before the first real release. A few of the 
displays shown here are not yet imple-
mented in the beta version, so think of this 
article as a "teaser" and not our usual 
critical analysis. After all, when you insist 
on tasting the cookie batter before it goes 
into the oven, you should have enough 
sense to not complain that the cookies are 
not baked! 
JBL's use of Microsoft Windows was a 

risk that seems to have paid off. A few 
years ago when CADP2 was first being 
defined, Windows 2.0 was a slow and 
marginal approach to getting around an 
IBM MS-DOS computer. Part of the prob-
lem was the available hardware, part was 
Windows 2.0. The time it took for the 
screen image to ooze down the screen, or 
the time spent pointing with a mouse to 
a pull down menu and waiting for the 
system to respond limited the number of 
software developers willing to work with 
this medium. JBL's timing on waiting for 
the release of Windows 3.0 is much to its 
benefit. 
Windows 3.0 has been an unabashed 

success. Aside from the faster speed of 
operation, especially with appropriate 
hardware such as 386 machines, the over-
all operation has been improved greatly. 
The combined effect of strong marketing 
and availability of faster computers has en-
ticed many software developers to em-
brace Windows 3.0. The typical 386sx ma-
chine now costs less than a 286 machine 
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The PA81 Stereo Power 
Amplifier Analyzer! 
A Sencore Exclusive! 

Introducing the "Missing Lidk In Audio Servicing" that allows you 
to 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 11^1F/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 
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• Test Intermittents To Prevent Amplifier Damage: Built-in DC 
balance test-automatically opens loads 

• Test Audio Line Levels To Make Sure The Driver Input Signal is 
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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 
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of three years ago. Another factor is that 
most 386 computers can accommodate 4 
megs of memory or more on the mother-
board, saving the cost of an add-on mem-
ory card. 
Memory costs have also come way down 

during the last three years. In my review 
of CADP, the original program, I suggested 
that a bare bones XT 640k memory com-
puter system with EGA monitor and hard 
disk would cost about $1500. Today, a 
careful shopper should be able to pick up 
a 286 (AT), with 4 megs of memory and 
an AMD 287 coprocessor, 40 meg drive 
and VGA graphics for about $2000. If you 
already have a 286 with 640K or 1 meg, 

you can add a memory expansion board 
with 4 megs for about $600. JBL strongly 
recommends a 386 machine. A 386sx ma-
chine with 4 megs of memory, coproces-
sor and VGA graphics and 70 meg hard 
drive should cost less than $3000. When 

Scheduled release time 
for CADP2 is at the 

AES in October. 

JBL's goal for CADP2 
was an efficient, high 
accuracy engineering 
tool. 

under Windows 3.0, which is the easiest 
to use and most efficient way to get 
through using an MS-DOS computer. The 

user can switch tasks between CADP2 and 
other Windows applications, such as the 
Notepad, Calculator, or paint programs. 
Windows also gets through memory man-
agement and hardware compatabifity (such 
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the release version of CADP2 is reviewed, 
we will address in detail the hardware re-
quirements of Windows, in such critical, 
but obscure parameters as extended 
memory or expanded memory, and the 
subsets of LMS, EMS, EEMS, etc. 

In CADP2, JBL's stated goal was in aim-
ing first for an efficient, high accuracy 

engineering and design tool. Secondly, the 
information displayed had to be in a form 
that is suitable for customer presentation. 
As we mentioned, CADP2 operates 

as printers, mouse, video and other 
devices), which makes life much simpler 
for both the software developers and end 
users. While I am not ready to say that a 
386 computer running under Windows 3.0 
is as easy to use as a Macintosh, it cer-
tainly comes close enough. 
During the coming months, I will have 

a little more time to play with the program, 

(and the extra time will yield more info on 
the next, and more complete, software 
release) but for now we will take you on 
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a quick tour of CADP2. JBL has divided 
CADP2 into three interactive sections: 
Creation and editing of the room model 
A three-dimensional room is entered by 

keyboard, mouse, or graphics tablet from 
the building plans. Several graphic draw-
ing tools are used to reduce the effort re-
quired in entering room planes and assign-
ment of surface materials. Computer-aided 

design file interchange is being developed 
and CADP2 will be able to generate DXF 
standard files that will be exportable to 
AutoCAD. 
Cluster design and placement 

The design of a speaker or a cluster 
consists of either "standard" 10-degree 
x 10-degree files or the new high resolu-
tion CADP2 files (more on the new file 
structure in an upcoming issue). Compat-
ibility with the 10- x 10-degree files means 
data used in a number of other programs 
can potentially be imported into the pro-
gram. An array location is assigned by the 

user and devices are easily added to each 
array location. Aiming is accomplished by 
moving the cursor in a "quadview" room 
display that reduces ambiguity. Mechanical 
views of the cluster will also be offered. 

JBL has divided 
CADP2 into three in-
teractive secions. 

Performance Calculations and 
Presentation 

Various direct, reflected and reverberant 
field calculations are provided. Direct field 
summations can be accomplished by either 
power or complex signal merging. Results 
are chromatically (color spectrum) painted 
on selected room planes to represent 
sound pressure levels. ("Selected room 
planes" means that you can display, in a 
3-D image, the uniformity of sound levels 

both on the seating plane as well as the 
spill over onto the back or side walls. This 
is nice, useful, and unique.) Obstructions 
(called " barriers" in CADP2) can be 
modeled. The surface resolution, refer-
ence scale type, color choice and incre-
ment are all user adjustable to provide high 
flexibility to adjust to designer preferences 
and philosophy. Intelligibility calculations 
are provided for %ALcons, AI (articulation 
index), and RASTI, as well as Level/Time/ 
Path analysis window. All screens can be 
directly copied to clipboard or pasted in 
paint and saved as DFX files for use in 
drawing or presentation programs. In ad-
dition, room information and cluster data 
can be directly printed or exported. 
We will take a closer look at CADP2 's 

room modeling, performance simulations, 

RT60 prediction, and acoustic analysis in 
a future issue. And, of course, a full com-
prehensive review of CADP2 will begin 
when the program is released. 

"...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 F. 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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Cincinnati's 
Omnimax 
Theater 

Art Deco Details and a High Tech Theater Surround the 

Museum Center at Cincinnati Union Terminal 

BY MARY C. GRUSZKA 

F
or a time, it seemed that the beau-
tiful Art Deco Union Terminal rail-
way station in Cincinnati would 

never find its raison d'etre. Completed in 
1933 after three decades of planning and 
false starts, it became the last of the great 
municipal train terminals. It was designed 
to handle 17,000 passengers per day with 
216 trains. Its exterior architectural feature 
was a 120 foot high semi-circle of lime-
stone and glass. Inside, two 105 foot long 
panoramic murals filled the rotunda, a 
number of mosaics lined the concourse, 
and other paintings were located through-
out the building. 

Unfortunately, even by that time, auto-
mobile transportation was on the rise, 
while rail travel was declining. 
The terminal finally closed as a railway 

station in 1972 and schemes for its use 
were proposed. Some of them, such as 
converting it into a convention center, a 
new City Hall, an Air Force Museum, and 
even an airport for vertical take-off jets, 
never took off. Others, like a shopping 
center, were tried, but failed. 

Finally, in the early 1980s, events oc-
curred that would transform the aban-
doned railway station into the Museum 
Center at Cincinnati Union Terminal. Both 
the Museum of Natural History and the 
Historical Society had outgrown their re-
spective buildings and were on the lookout 

for more space. They ended up getting 
together and negotiated the lease for the 
terminal with the city of Cincinnati. After 
county voters approved a $33-million levy 
for the project, restoration began in 1988. 

Included in the restoration was the 
preservation of all the remaining Art Deco 
details and artwork, the building of space 
for the two museums, and the building of 
an Omnimax theater. "The Omnimax 
theater does not belong to either 
museum," explained Dave Duszynski, 
Omnimax Theater Director. " It helps to 
defray the operating costs of the entire 
building and benefits both museums." 
Named the Robert D. Lindner Family 

Omnimax Theater, it opened in November 
1990 with the showing of "Blue Planet," 
a film that featured footage of the planet 
Earth that was shot from the space shuttle 
by the shuttle astronauts. 

WHAT IS OMNIMAX 
Cincinnati's Omnimax theater is the 

fourteenth such theater in the United 
States. It features a 72-foot diameter tilted 
dome that is made up of 400 individual 
panels of perforated aluminum. The seat-
ing area includes 269 upholstered reclin-
ing seats and four wheelchair spaces that 
are divided into 12 tiered rows that are in-
clined at a 30 degree angle. 
The film that is projected onto this dome 

is not your ordinary 35mm or 70mm film 
and the projector is not your ordinary 
sprocket-pull-down type. Since the film is 
projected on almost the entire surface of 
the dome, it needs to have a large format 
just so that the huge projected image main-

tains its quality and level of detail. In ad-
dition, since even a small jitter would be 
magnified all out of proportion on the large 
dome, the projection system also needs to 
be extremely stable. 
The film that is used is the Imax/Omni-

max 70mm format that is about three 
times larger than ordinary 70mm film. It 
has an image size of 1.96 inches by 2.74 
inches. 
The projector is the largest projector 

ever made and advances the film horizon-
tally at 24 frames or 5.6 feet per second 
by using compressed air instead of mech-

anical sprockets. During projection, each 
frame is held in position on fixed registra-
tion pins and is held firmly against the rear 
element of the special fish-eye lens by a 
vacuum. A 15,000 watt, Xenon, short-arc 
lamp that is water cooled provides the 
strong light needed for a high resolution 
image. 

SOUND FOR OMNIMAX 
The Omnimax soundtrack and its play-

back system were designed to provide the 
same sense of realism on the same scale 
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as the stunning visual images. 
The soundtrack consists of six channels: 

one channel each for front left, center, and 
right; one for the apex of the dome; and 
two for the left and right rear. Discrete 
channels are used. 
A sound system was created to play 

back this soundtrack to simulate the ac-

tual experience of the sound levels, spec-
tral content, dynamic range and image 
location of the original sound source. 
That task fell to Sonics Associates, Inc. 

of Birmingham, Alabama, who have been 
supplying sound and theater automation 
systems for all Omnimax and Imax 
theaters since about 1988. For Cincinnati, 
they also acted as the sound contractor, 
working as a sub- contractor under the 
electrical contractor. 

"Cincinnati is a nice theater, it has all 
the bells and whistles," said Paul Peace, 
Project Manager at Sonics, and project 
manager for the Cincinnati Omnimax 
Theater project. This is the first Omnimax 
theater to be outfitted with Sonics' new 
four-way loudspeaker system designed by 
Jay Mitchell, presently of J. E. Mitchell and 
Associates, for Sonics. This is also one of 
the first permanent theaters to use Sonics' 

proprietary fully-synchronized CD sound-
track playback system. And if that weren't 
enough, the Cincinnati theater is the sec-
ond to have the newest version of Sonics' 
computer automated media control 
package. 

"The design goal was to reproduce 
sounds at as realistic a level as possible," 
Mitchell said. "We wanted to get the spi 
levels that are appropriate to what is being 
filmed." With such scenes as rocket 
launches, there are substantial sound pres-
sure levels that need to be reproduced. 

To cover the full frequency range, the 
sound is divided up into five frequency 
bands, each covering about two octaves 
each, according to Sonics. Each band is 
amplified separately. The top four bands 
are used to feed the four-way loudspeaker 
that is used for each channel, while the 
lowest two octaves (summed from all of 
the six channels) are fed to a single sub-
woofer system. 

The Museum Center at Cincinnati Union Terminal. 

The restoration preserved the Art Deco details and art work including two 105 foot long murals. 

FOUR-WAY 
LOUDSPEAKER SYSTEM 

The four-way loudspeaker system was 
recently redesigned by Mitchell. "We felt 
that we could improve the system and 
hired Jay to bring up the level of perfor-
mance," Peace said. 

"I took a look at what the [existing] 
four-way system did," Mitchell explained. 
"Without throwing the concept away, I did 
what could be done to optimize it." The 
new version of the four-way is similar in 
size to the previous one. "I didn't make 
any wholesale changes," Mitchell added. 
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The four-way loudspeaker covers the 
frequency range of 80 Hz to about 16 kHz 
and consists of compression drivers 

mounted on horns for the two high fre-
quency ranges, and direct radiator cone 
drivers for the two low frequency bands. 
The same loudspeaker is used for each of 
the six channels. 
"My work involved changing some of 

the components that didn't function as 
they should have," Mitchell said. "I 
replaced a couple of horns and drivers with 
[those] from another manufacturer. I also 
redesigned the enclosure to optimize the 
volume for the transducers that were in 
them and developed a new crossover 
design." 

The components used in the new ver-

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. 

ti TOA 
ENGINEERED SOUND PRODUCTS FROM: 

TOA ELECTRONICS, INC., 601 GATEWAY BLVD., 

SOUTH SAN FRANCISCO, CA 94080 

415/588-2538 • 8001733-7088 

The Media Control Console at the Omnimax 
Theater. 

sion include an E-V DH1A driver mounted 
on an E-V HP 1240 horn for the third fre-
quency band. The directivity pattern of 
120 degrees horizontal was selected 
previously (for the earlier version of the 
system), and was still a requirement of the 
redesign. 
The high frequency portion is provided 

by a JBL 2404 super tweeter with the low 
and mid handled by a pair of JBL 18 inch 
and a pair of 10 inch cone drivers 
respectively. 
A unique feature of the enclosure is that 

they contain side wings that are opened 
after they are hung from the ceiling grid. 
"The wings enfold to extend the width of 
the cabinet," Mitchell explained. "The 
wings extend the boundary for the cone 
radiators to make it look like a half-space." 

Because all of the speakers are mounted 
from the ceiling structure, it is not prac-
tical to mount the components in an ac-
tual wall surface, according to Mitchell. 
"The next best thing is to make the 
speaker front panel extend to a large 
enough dimension to make the woofer 
think that it is in half-space." 
The cabinets are approximately 90 

inches wide, 65 inches tall, and 20 inches 
deep and weigh about 500 pounds, accord-
ing to Mitchell. 
Peace used the PHD sound system 

design program to work out in advance the 

exact speaker aiming criteria. " Cincinnati 
was one of the first theaters where that 
level of analysis was done," Mitchell com-
mented. "The common practice before 
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was pretty good; there were no earth-
shaking changes made in Cincinnati, but 
it did allow Paul to try different options for 
hanging angles before the loudspeakers 
were actually hung." 

Mitchell and Peace used the Techron 
TEF analyzer and a Larson Davis 
Laboratories integrating real-time analyzer 
to make their on-site measurements. 
"The revised loudspeaker system 

showed quite an improvement in per-
formance and imaging, as well as fre-
quency and phase response," Peace said. 

In addition to the Cincinnati theater, 
these speakers are also now installed at 
the Air and Space Museum in Washington, 
D.C. and will be going into other theaters 
as well, according to Peace. "This is now 
the loudspeaker system that is part of our 
standard package for Omnimax and Imax 
theaters," Peace said. 

THE SUBWOOFER SYSTEM 
"The sub-bass system is a dedicated 

system by itself," Peace noted. It is 
designed to operate from about 25 Hz to 
80 Hz. 
The subwoofer system for the Cincinnati 

theater is the SQ8 which contains eight 18 
inch cone transducers that make up an ar-
ray of driver pairs that face each other. The 

array is mounted in a large enclosure that 
has a vertical slot with which to radiate the 
acoustical energy out to the audience. 
"This is a good size device, bigger than 
a coffin," Mitchell said. "A person can 
walk into the slot." 
The subwoofer is mounted on a concrete 

pedestal with enough mass so that it is 
decoupled from the building, and is located 
about 15 feet above the lowest level of 
seats. The audience in the center seating 
are about eye level with the system, ac-
cording to Peace. 
The single subwoofer channel is fed by 

a low passed filtered sum of all of the six 
main channels. It is capable of producing 
levels of about 110-130 dB at 30 Hz and still 
be linear, according to Peace. (Actual levels 
in the theater aren't set that high.) 
The popular Omnimax film, the "Dream 

is Alive", with its space shuttle launch se-
quences, makes good use of the sub-

woofer system, according to Mitchell. 

PLAYBACK 
Unlike most projected 35mm or 70mm 

movies, the Omnimax soundtrack is not 
placed on the film itself, but rather, on a 
separate medium and is played back in 
sync with the projected image. The ma-
jority of the films use 35mm magnetic film 

for their soundtracks and a mag dubber for 
playback. Sometimes an 8-track analog 
tape machine is used. 
In addition to these two playback de-

vices, the Cincinnati theater features 
Sonics' new DDP-6 CD playback system. 
This uses three CD players that are locked 
in sync with each other and with the film 
projector using the proprietary Sonics 

A SIMPLY ELEGANT SOLUTION. 

Stretching budgets, improving sonic performance, 

delivering more for less is the promise of the TOA 1x3 

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. 

611 TOA 
ENGINEERED SOUND PRODUCTS FROM: 

TOA ELECTRONICS, INC., 601 GATEWAY BLVD., 

SOUP! SAN FRANCISCO, CA 94080 

415/588-2538 • 8W/733-7088 
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The functions of Sonics' media control console include monitoring the status of all devices and 
allowing interactive programming of a sequence of events. 

SampleLock technology. Other units, such 
as the dubber, can be independently 
locked to the projector for backup to allow 
the playback of a six-channel digital audio 
soundtrack. Currently, the analog outputs 
of the CD players are used. 

A new Omnimax film, "Blue Planet," 
which just finished its run in Cincinnati in 
early May, makes use of this new digital 
technology. "We got a chance to A-B the 
mag tape and the CDs," Duszynski said. 
"We were able to hear the difference in 

SYSTEM 41 
modular signal processing 

When Every Job is Different— 
SYSTEM 41 Makes 
the Difference 
No two installations are alike. From outdoor arenas to reverberant 
ice rinks to intimate conference rooms, System 41 modular signal 
processing delivers a cost and space effective solution. Reduce 
fabrication time by configuring a system from an array of compatible 
modules. Modular design expands to any future needs. Discover 
the difference quality, modular signal processing can make in your 
next job. Call or write for more information. 

WE MAKE GREAT SOUND EASY 

I RP professional sound 
products 
A division of. PIOWeede Electronics. Inc. 

321 Bond Street, Elk Grove Village, IL 60007 
Phone: 708-640-9553 or 1-800-255-6993 
FAX: 708-640-9607 • TELEX: 701845 

ACOUSTICAL CRITERIA 
Even before any kind of a sound 

system can be installed, the theater 
must conform to acoustical specifica-
tions set out in Imax Systems Corpora-
tion (ISC)'s " Design Facts." For ex-
ample, the theater must be quiet so 
that the full dynamic range of the 
soundtrack can be heard. Noise levels 
should not exceed NC-25. The struc-
ture should be isolated from outside 
noise such as traffic, as well as internal 
noise from such sources as heating and 
ventilation systems. Vibration isolation 
is also a must. ISC, Sonics, and acous-
tical consultants Purcell Noppe and 
Associates of Chatsworth, California 
work with the architect and engineers 
to ensure that the theater meets these 
requirements. 
Once noise and vibration have been 

addressed, the internal acoustics must 
provide a neutral environment so that 
the sound images that are present on 
the soundtrack can accurately be 
perceived. "A lot of absorption material 
is used," Mitchell said. This helps to 
eliminate harmful reflections that can in-
terfere with the sound from the loud-
speakers. According to Sonics, the 
reverberation time ranges from 0.5 to 
0.7 seconds, mid-band. 

In addition, the theater must be 
treated to avoid the focusing of sound 
that the hemispherical or spherical 
shape of the Omnimax theater can 
potentially cause. 

Since a subwoofer system is used, 
"you have to be careful in the theater 
design, because a theater can form a 
cavity that can act as a resonator," 
Mitchell added. 

Built in the railway station, the Cin-
cinnati theater was an adaptive use of 
an existing facility. This turned out to 
be good for the acoustics. "This was 
excellent acoustically because [the 
theater] has asymmetric hard walls, and 
is not a perfect cylindrical shape," 
Mitchell said. "The audience gets its 
acoustic cues from what's on the 
soundtrack." -- M.G. 
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...clearly the best. 

1331 South Killian Drive 
Lake Park, Florida 33403-0427 
Phone: (407) 844-2383 
Fax: (407) 845-1587 
Toll Free Order Desk: (800) 327-8466 

. . TekTone® has it all! 
27 Industrial Park Drive 

Franklin, North Carolina 28734 
Phone: (704) 524-9967 
Fax: (704) 524-9968 
Toll Free Oder Desk: (800) 448-1811 

Some of the products pictured are new, come see them at the NSCA '91 / Booth number 558 
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quality." Mitchell observed that "the 
digital system is a night and day improve-
ment over analog." 
The Cincinnati theater is heavily mar-

keting its use of digital sound, according 
to Duszynski. 

ELECTRONICS 
Sonics provided all of the electronics 

that were needed for the sound system. 
This included the Sonics TAC-86 theater 
audio controller, the media control system 
and power amplifiers with proprietary ac-
tive crossover networks, all mounted in 
equipment racks in the projection booth. 
Sonics also used Oxmoor DEQ-29 
equalizers in their system and their own 
OEM'd loudspeaker cable, as well. 
The heart of the system is the TAC-86 

theater audio controller which gives the 
sound system its flexibility. This unit has 
four inputs for multi-channel sources that 

Detail of the media control console. 

have up to eight channels each. When an 
input is selected, all channels associated 
with that input are simultaneously 
switched. 
The TAC-86 also provides four inputs for 

single channel sources such as micro-
phones and cart players. These inputs can 
accept either mic or line level sources. 
Since these "PA" inputs are often used 

POWER 

PHONES 

I / 

MIN MAX 

for announcements for crowd control and 
safety when they are activated, they cause 
the multi-channel inputs to be muted. The 
PA input can be sent to any or all of the 
output channels. 
For multi-channel sources, the TAC-86 

distributes each channel to its proper out-
put. Individual level controls concealed 
behind the front cover allow the channel 
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balance to be preset for each input source. 
This reduces the operator control to a 
single master volume knob which actuates 
a digitally stepped attenuator. 

External equalization or signal process-
ing can be added through insert sends and 
returns. The EQ or processing can then 
be inserted or bypassed on a channel by 
channel basis. 
The outputs of the TAC are fed to the 

Sonics power amplifiers. Each amplifier 
has a plug-in crossover module, which was 
designed by Mitchell. The Sonics amp 
system includes other input modules as 
well, to allow easy design of different 
sound system configurations. 
The amplifiers that are used for 

Cincinnati's Omnimax theater are the 

Sonics models 400X and 800X. Each out-
put channel uses one 400X and two 800X 
amplifiers to drive each four-way loud-
speaker, according to Peace. 
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Sonics' Omnimax Theater media system. 

The 400X provides 400 watts into an 8 
ohm load, in a bridging configuration. The 
800X is comprised of the same building 

blocks as the 400X, according to Peace, 
but it has a heftier power supply and out-
put devices to provide more current to 
operate into a lower impedance. It can pro-
vide 800 watts into a 4 ohm load. 

The subwoofer system is driven by four 
800X amplifiers. Here the sub-bass signal 
is derived in the TAC-86. For the 
Omnimax soundtracks, this is the low-
passed sum of each of the six channels. 
The TAC-86 can be controlled in a 

number of ways, from a simple switch 
panel to full-blown computer automation. 
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UNTIL NOW. 

Until now, 
to get a price tag 
that sounded this good, 
you had to settle for a DAT 
that didn't. 

Now you can buy the new 
DA-30 Based on Tascam's award-
winning Zero-Distortion (ZD) 
technology, the DA-30 brings you 
incredible sound at an incredible 
price. 

This is a DAT that'll give you 
the digital masters and music 
demos of your dreams Because it's 
loaded with features professionals 
need. Like AES/EBU digital I/0's 

XLR-type balanced 
analog inputs 
and outputs. 64X 
oversampling. And 

sampling rates of 48, 
44.1 and 32 kHz for optimum 
recording. 

This is a DAT designed to give 
you the audio for video that'll 
bring 'em back for more. 

At a price you never thought 
you'd see in this lifetime 

We know what you want. ft's 
called the DA-30. And there's one 
with your name on it now at your 
nearest Tascam dealer 

TASCAM® 
©1990 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. Telephone (213) 726-0303 
*Manufacturer's Suggested Retail Price. 
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ay's most successful sound contractors 
andpro audio specialists will tell you, the 

three most important aspects of any audio 

installation are planning, planning and 

planning. In today's market, intelligent 

installation means knowing what's available. 

The good news is, you can plan smart and 

without compromise. 

Introducing the SR-4 subwoofer by 

Celestion. Shown here with the innovative 

SR-3 Single Source Radiator, this extremely 
small and unobtrusive system is capable of 

ground shaking sound pressure levels. Yet, 

when used for softer background and fill 

applicat:Ems, this compact SR system is 

remarkably responsive and high fidelity. 
Be smart. Hear what Celestion's SR 

Systems can do for you and your clients at 

your local dealer, or contact Celestion for 

technical information and the name of your 

nearest Celestion representative. 

CELES11011 
CELESTION ireusuns. INC 
89 DONG 8IWN WAY • NOLL SION, MA 01746 
VOICE ;1508) 429-6706 • FAX (508)429-2426 

Celest on InrnotIonol L'd • F6.6611961 • JPSweCh UK 
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Panel detail drawing of the control panel. 

MEDIA CONTROL SYSTEM 
The Cincinnati theater makes use of 

Sonics' theater automation system to con-
trol not only the Omnimax presentation, 
but a multi-media show as well, and to pro-
vide a seamless transition between the 
two, according to David Millard, Project 
Manager at Sonics and the person respon-
sible for the automation system. 
The 10 to 12 minute multi-media presen-

tation is a 32-projector slide show created 
by Encore Production Services of Cincin-
nati that tells the history of Union Station 
and is shown to the audience before the 
Omnimax film. The soundtrack for this is 
provided on the eight-track tape machine. 

All the systems that are associated with 
the presentations are controlled by the 
automation system. This includes the 
theater lighting, sound source selection for 
background music, slide show audio, 
Omnimax soundtrack, announce mic, 
audio level control, and tape and film 
transport controls. About the only manual 
function that is required is the threading 
of the Omnimax film projector and the 
loading of the soundtrack. Once that's 
done, the automation system takes over 
with the push of a button. 

The media control system uses an IBM-
compatible 386 PC host to control the 
various devices, including the TAC-86 
theater audio controller. It can interlock to 
any one of four devices through SMPTE 
30 frame per second non-drop-frame, 
longitudinal time code. 

The computer sits under its control 
panel and is located in the right rear part 
of the theater in a cutout in the wall so as 
to not take up any theater seating space. 
"Anything that the automation system can 
control can also be controlled here," 

Millard said. "All aspects can be operated 
by one person." 

WHAT'S HAPPENING 
AT THE MUSEUMS 

In addition to the Omnimax Theater, 
there is much more to see at the 
Museum Center at Union Terminal. 
The first phase of the museums' ex-
hibits have already opened. 
The Museum of Natural History will 

feature " Dinamation: Return of the 
Giants," an exhibit that features 20 or 
so robotic dinosaurs in their recreated 
natural habitat. Included is the full-size 
20 foot tall Tyrannosaurus Rex. 

If you brought your children along, 

they can take you through the 
Children's Discovery Center where 
"puzzles, computer games, satellites, 
time tunnels, even a pinball machine" 
explain how the digestive system 
works, according to the museum 
literature. 
The Historical Society will display 

vintage automobiles from the 1920s and 
30s in their exhibit, " On the Road to 
Union Terminal." Fifteen cars and two 
trucks will be shown, along with man-
nequins dressed in period clothes to 
help show the vehicles as if they were 
really being used. 
The Preview Center lets you observe 

some of the work that is involved in the 
building of future exhibits such as the 
Public Landing, the Ice Age, and the 
Cavern. 
So take some time out from the 

NSCA and the Convention Center and 
trek outward into the past and the 
future at the Museum Center.— M.G. 



We've added a whole new twist 
to our LM microphones. 

Crown introduces a new low - 
profile addition to our series of 
lectern microohones, the LM-300. 
Like our other lectern micro-
phones, the LM-300 is aestheti-

cally pleasing and unobtrusive. 
It's built for years of 
trouble-free use. It 
installs quickly and 
easily. And, like our 

  other LM mics, it 
low-tirquen..% gives you beautiful, 

I oll -911 switch 
(chit es h,w- natural sound with 

superior gain-before-
feedback. But there's a twist. 
Literally. 

The new LM-300 adds a noise-

less gooseneck section for more 
flexible microphone position-

ing. Now, you can place 
the microphone 
exactly where 
you want 

A noiseless 
gooseneck 

improves the 
positioning 

capabilities of 
the LM-3(X) 

it without worrying where it might 
wander off to. 

But we didn't stop there. 
Along with the new gooseneck, 

we've provided additional mount-
ing options: a standard 3-pin XLR 
panel connector, or the accessory 
lockable shock mount for reduced 
mechanical noise and theft pre-
vention. We've also improved the 
already excellent characteristics 
of the microphone element. You'll 
enjoy smooth, wide-range fre-
quency response, better 
control of 
ambience 
and 

higher 

output. A new 
low-frequency roll-

off switch helps reduce 
low-frequency rumble and 

"P-popping': Couple this with 
superior RF 
supression and 
12-48V phan-
tom powering 
and you'll find 
the LM series 

Optional lockable shock 
mount for the L41-300 
reduces mechauical noise. 

perfect for all your lectern mic-
ing problems. 

Like all Crown microphones. 
the LM series carries a full three-
year unconditional 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. 

Guaranteed Excellence 

LM-300 LM-2004 /%1-/901 

crown 
Made in U S.A. Exported by Amcron 
PO. Box 1000 Elkhart, IN 46515-1000 

See sour Crtsw dealer for lull warranty details. 
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The control console, which is designed 
and manufactured by Sonics, is a free 
standing unit that has switches, faders, 
potentiometers, a keyboard, and two flat 
electroluminescent monitors, and is used 
for a number of functions. It monitors the 

status of all of the devices under its con-
trol, indicates the portion of the multi-
event program that is being executed, 
allows manual override and control of any 
device or system, even while the rest of 
the program is under computer control, 
and allows the user to interactively pro-
gram a sequence of events. All program-
ming is accomplished in a cue oriented 
language which is common for multi-media 
presentations. 
The electroluminescent displays are fed 

from the EGA output of the computer and 
have the advantage of being only 1/4 inch 

deep, according to Millard. The left screen 
shows the current program running on the 
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Front view of panel detail drawing of sound control panel. 

computer. It also displays the cue oriented 
programming language that allows the 
operator to enter instructions in simple 
terms and to execute them in real time. 
The right screen shows the status of the 

various devices during the course of the 
program, such as slide tray number and 
audio and lighting levels. 
For the Cincinnati system, the media 

controller controls the 32 slide projectors, 
and up to 20 special effects (or aux) de-

0 ,s 
Introducin 
New Batte 
smallest hi 
with full li 

AUDIO INTER VISUAL DESIGN 
Exclusive U.S. Distributor (213) 469-4773 Japan's most original microphone maker 

le!an1cii COD.. 
venioli ti 

i?o1acr:eT éri.r2.1 

See it and hear it at NSCA '91 Sanken - Booth #633 

vices, such as the lights. Currently about 

12 of these channels are actually in use in 
the system, allowing for the addition of 
more devices in the future. The system is 
expandable to control up to 500 devices 
such as on/off switches, relay closures, 
dimmers, servo controls, low voltage con-
trolled devices, videotape machines, 

videodisc players, and video projectors. 
Each controlled device is connected to 

an interface unit that is then connected to 
the RS-232 port of the computer, and also 
to the manual control panel. The interfaces 
were developed in partnership with Sonics 
and Sky Skan of Nashua, New Hampshire 
and are manufactured by Sky Skan who 
make other interfaces for planetarium 
systems. 

CLOSING THOUGHTS 
The technology used in the Cincinnati 

Omnimax theater is so unique that the 
theater shows it off to the public. The au-
dience can look through a large glass win-
dow into the projection booth to see the 
projector and all of the racks full of equip-
ment. When the perforated dome is 
backlit, they can glimpse the dome grid 
structure, the catwalks, and of course, all 

of the loudspeakers. 
When the NSCA is in town, the theater 

will be showing "Grand Canyon: The Hid-
den Secrets" in its regular schedule. This 
film focuses on the human history of the 
canyon and will feature dramatic views of 
the canyon, kayaking down the wild rapids 

of the Colorado River, and flying an ultra-
light plane between the canyon's walls. 
Although this film does not have a digital 
soundtrack, Mitchell guarantees that it will 
be a spectacular visual and aural 
adventure. 
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WEST PENN WIRE 
FIBER OPTIC 
CABLES FOR 

CCTV SIGNAL AND 
DATA TRANSMISSION 

‘_ 
 bfasaigarmain 

W PAIEST 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 

Visit us at the 
NSCA Show—Booth #501. 

.11011jAi THEWIRE 
GROUPJ 
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The 
EuroDisney 

Project 
Fifteen Hundred Acres, 22 Billion Francs 

and the Magic Kingdom 

BY MALCOLM HOWARD 

III t's an even smaller world, after all, 
now that a fourth major Disney theme 
park — this time called EuroDisney — 

is being built on 1,500 acres outside of 
Paris. 
But it's a big job — involving millions of 

francs and dozens of contractors and sup-
pliers. The mammoth audio undertaking 
will link live performances in the Magic 
Kingdom via fiber optics to a central digital 
recording studio and an international TV 
audience as well as require the installation 
of dozens of major audio and intercom 
systems throughout the park. 
Any one of the seven main performance 

stages would be a healthy bit of work for 
most sound contractors. So with an in-
stallation season beginning in April and 
running to December, one might think the 
person responsible for putting all the 
pieces together for a spring 1992 opening 

might feel a bit like the Sorcerer's Appren-
tice — Mickey Mouse's starring role as an 
aspiring wizard flooded with chores. 

"Timing is the biggest challenge," said 
Gerard Mandelka, audio coordinator for 
EuroDisney. Although Mandelka says he 
has a lot of chores to do, he says he's by 
no means swamped. The project is on 

Malcolm Howard is a freelance writer based in 
New York City and was most recently the editor 
of the Music and Sound Retailer. 

Master plan for Euro Disneyland. 

schedule, but with all the systems that 
must interface, every job must be closely 
controlled, he noted. 
EuroDisney owns roughly 5,000 acres in 

Villiers-Sur-Marne outside Paris. Roughly 
1,500 of them will be developed by 1992. 

A few years after that, construction of 
another Disney/MGM Studios facility 
(similar to the one in Orlando, Florida) will 
begin. 
EuroDisney is not much different from 

the Disneys in Anaheim, California; 
Orlando, Florida; or Tokyo, Japan. What 
is different is that the audio and robotics 
technology is newer, there's an emphasis 
on multi-lingual access to exhibits, and 
names such as DaVinci and Jules Verne 
take precedence over names such as 
Lincoln and Crockett in park attractions. 
The Dutch electronics giant Philips, is 

general contractor overseeing construction 
of the project; and a Paris company called 
Tech Audio is installing most of the audio 
systems, said Mandelka. 
How much of the 22 billion francs total 

invested in EuroDisney will go to the audio 
systems, Mandelka couldn't say. But at 
least a few million dollars are being spent 
on the dozen or so major projects 
Mandelka is overseeing. 
• There's a fully automated fiberoptic 

digital patching network that routes audio 
from seven stages to a central 48-track 
recording studio and to TV broadcast 
trucks. 
• There's an intercom system linking 

hotels to each other and to other areas 
within the complex. 



You COULD PAY A LITTLE MORE 
AND GET SOMETHING 
A LOT BIGGER & HEAVIER 
(AND W ITH A LOT LESS BOTTOM END) 

Introducing the KLIPSCH 
KP-320, our exciting new 15" two-
way. Compared to the number one 
selling 15" two-way, the KP-320 is 
38% smaller, 24% lighter, handles 
50% more power, and gives you a 
half-octave more bass. 

How'd we do it? Tractrix 
TechnologyTm in the HF and our 
passive radiator in the LF are the big 
reasons why. Both features are 
exclusive to Klipsch. Both are "firsts" 
for pro sound. 

HF protected by the KUP Circuit",, 
a semiconductor based level control. 

Tractrix Technology", in HF horn for consistent coverage, coverage, lower distortion, and 

smoother frequency response. 

Aluminum cast frame woofer with a 
96 oz. (3 kg.) magnet - that's more than 

twice the size of the competition - 
for increased efficiency and 

power handling. 

Passive radiator with a Kevlar' 
composite cone and plasticized rubber 
surround for extended bass response. 

Total weight is only 71 lbs. (32 kg.). — 
The cabinet is made of nine-ply 

void-free plywood and has a socket for 
stand mounting. 

NSCA Booth 242 

Here's the speaker you can use 
with confidence. We're confident 
enough to back it with the best 
warranty in the business - five years, 
transferable, including a one-time free 
replacement of any blown driver. 

To hear it, to see it, to find out 
more, call 1-800-395-4676. 

klipsch 
A LEGEND IN SOUND.. 

P.O. BOX 688 • HOPE, ARKANSAS USA 71801 
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• There are intercoms within the attrac-
tions themselves that allow operational and 
emergency information to flow. 
• Another large intercom system allows 

directors to talk to 50-odd camera opera-
tors and lighting techs along a park-wide 
parade route. 
• Along that same parade route, which 

winds through places such as Main Street 
U.S.A., hidden speakers will be activated 
by computer controlled soundtracks that 
follow the progress of parade floats. 

All of these tasks have to be done with 
that Disney magic. Although Disney is 
using some of the most sophisticated audio 
systems available, none of the thousands 

OUR RIAUC-44 
OFFERS ALMOST AS MANY 

COMBINATIONS. 
Zone control and routing problems can be puzzling. You could spend 
a lot of time trying to get the right combinations. Or you could get 
the RMX-44 and save yourself a lot of trouble. 

With it you can select or mix four input sources and route them 
to as many as four different outputs. And you can make your selec-
tions remotely using simple contact closures. The RMX-44 can 
eliminate patch bays or mixing boards, but mostly it gets rid of 
your problems. Our RMX-62 has six inputs and two outputs where 
you need a slightly different mix. No matter what your switching or 
routing problems, call Oxmoor for all the right combinations. 

THE OXMOOR RMX-44 MIXING MATRIX SYSTEM 
Oxmoor Corporation, 2111 Parkway Office Circle, Birmingham, AL 35244, 'Telephone (205) 985-7040 
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of daily visitors should notice where the 
sound comes from. The speakers along 
parade routes should be invisible to pass-
ersby, and the background music should 
be as natural as wind blowing in the trees, 
a soundtrack in a motion picture, or as 
Tinkerbell tapping her wand. 

EVERYONE LOVES A PARADE 
Invisible technology abounds in Disney 

parks — from the automated hippos with 
hidden speakers croaking in their 
esophagi, to speaker clusters camouflaged 
inside chandeliers. 
But perhaps the best way to get a feel 

for this parkwide philosophy is by taking 
a stroll along the parade route, which 
winds through this European park via 
Western Land, Main Street U.S.A. and a 
few other places. The background music 
comes courtesy of Creative Entertain-
ment, a Disney division also based in 
Orlando. 

What is different is 
that the audio and 
robotics technology 
is newer. 

Creative Entertainment designed the 
sound systems at the seven key per-
formance stages, the parade route, and the 
parade preparation building. 
But the design team also developed an 

automation package to cue sound at spe-
cific hidden speakers along a parade route 
so passing floats — alive with singing and 
dancing as they pass — get the spotlight 
while the speakers hidden behind windows 
go unnoticed, said Bob Owens, a con-
sultant to Creative Entertainment. The 
group's work is a sleight of many hands: 
Bill Platt, Bob Owens, and Martin Collins, 
Karen Sitzburger and K.C. Ladnier. 
The parade route is divided up into 33 

zones of roughly 60 feet. As floats pull into 
those zones, speakers hidden behind win-
dows in the facades of a particular attrac-
tion — Main Street U.S.A., for example 
— will begin to chime. 

Before the parade starts, the computers 
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Model of Le Parc a Themes at Euro Disneyland 
(top). Discoveryland in progress (right). Aerial 
view of Main Street, U.S.A. and Disneyland 
Hotel (below). 

tell the windows to open so the sound isn't 
hampered by shutters. In most cases the 
hidden speakers are groups of two to three 
two-way speaker systems in each zone, 
said Owens. 

Called Escon, the automation program 
runs on a customized PC-based computer 
designed by Creative Entertainment en-
gineers. The computer also controls light-
ing, channel mutes, the opening and clos-
ing of windows, and a traveling "dead" 
zone, an area of silence that travels in be-
tween each group of floats. 

Usually, several floats grouped together 
at 20-to 50-foot intervals wil share a 
theme and a corresponding soundtrack. 
The dead zone — one of the 60 foot zones 
— thwarts any muddling of soundtracks 
between themes. 

While past Disney projects were con-
trolled by custom-made, VAX-style main-
frames, this newer system uses 386 and 
486 IBM-type MS-DOS computers with 
hard drive back up and more off-the-shelf 
components than in the past. 
But the invisible hands of Creative 

Entertainment are not restricted to the 
parade route. In Diamond Horseshoe, a 
typical saloon for Western Land, there's 
a huge chandelier which hangs more than 
just the usual constellation of gems. This 
chandelier will house six two-way speakers 
and function essentially as any flying 
cluster, said Owens. 

Creative Entertainment also designed 
PAs and acoustical treatments for nine 
soundstages. The jobs ranged from 
Videopolis, a dance club with a 90,000-watt 
sound system to Coke Corner, a small 
American piano bar, or Western Cookout, 
which boasts both an indoor and outdoor 
stage. Other stages will be built at Sword 
in the Stone, the Train Station Stage, the 
Explorer's Club, the Magic Kingdom 
Castle, and The Diamond Horseshoe. 
Although all the components for the 

stages are not finalized, Mandelka said key 
components of the house and monitor 
systems are likely to include Soundcraft, 
Soundtracs, and Midas consoles, as well 
as Crest amps, and EAW speakers. 

VIDEOPOLIS 
With a projected capacity of roughly 

2,500 paying customers, Videopolis aims 
to live up to its name as a city of sound 
and sight. 

May 1991 45 



Entrance to EuroDisney. 

Half the club is an open dance floor, 
Owens said. Behind the dance floor is 
stadium-like seating followed by an area for 
food and drinks. All around there will be 
video monitors and — omigosh — visible 
speakers. 

In the wonderful world of Disney, 
Videopolis is one of few places in the park 
where the speaker systems will be out in 
the open. If it's emulation of a dance club 
they're after, then patrons should be 
dazzled by the speakers, the lights, the 
flashing color TV screens. 

"In our design there were five clusters, 
three positioned on left, right and center 
and two in the rear that surround the 
dance floor," Owens said. 

Roughly $700,000 will be invested in the 
nightclub's PA, which will feature a 
90,000-watt sound system, a huge lighting 
display and a large video wall. 

In addition there are 16 double 18-inch 
speaker cabinets facing directly down from 
the ceiling just out from the stage and 
directly in line with the front three 
clusters. Owens said this was done largely 
for aesthetic reasons: "Flying cabinets in 
that location could be rather obvious and 
ugly and we'd have to use a lot of steel to 
keep them up ... So we concentrated the 
sound in one place to get the full advan-
tage of using a line array," he said. 

Engineers will have to wait until the hall 
is finished before acoustical tests can be 

done and delay times calculated. But 
Owens said the pentagon-shaped room has 
few parallel surfaces to worry about. For-
tunately for Creative Entertainment, 
Videopolis designers were able to incor-
porate acoustical ideas into preliminary 
designs, as opposed to making a system 
work in a finished hall, Owens said. 
"The way it generally worked is that 

they came up with a conceptual sketch and 
then gave us that initial drawing," said 
Owens. "Then we showed them where 
we're going to need conduits, where we'll 
need sound fill, etc. We gave them the 
basic noise specs, where we'll need 
speakers, where there will be a concen-
tration of sound and what not." 

Videopolis will also feature live as well 
as pre-recorded video playback systems 
operating simultaneously, although Owens 
could not be specific about what com-
ponents would be used. The stage may 
feature moveable video monitors while 
many will be suspended throughout the 
dub. 

LOOK WHO'S TALKING 
But without the invisible communica-

tions going on constantly behind the 
scenes, much of the Disney magic could 
not be pulled off. 
RTS Systems, has supplied Disneyland, 

Disney World, The Epcot Center, and 
Tokyo facilities with intercom systems. 

Work in Progress: Big Thunder Mountain. 

RTS is now supplying three versions of 
their TW Intercom System to EuroDisney, 
said Bob Smith, a chief engineer with 
RTS. 
Perhaps the most complex of those 

three is a customized version of the TW 
that will likely be laid down along the 
parade route as a backbone communica-
tions system for coordinating park-wide 
events, Smith said. 
The system uses six of the many 

shielded pairs of copper cable running un-
derground throughout the complex. The 
RTS system will essentially allow parade 
coordinators to talk to camera people, fire-
works technicians, and lighting operators 
stationed at various hidden locations, 
Smith said. 
"From the sound contractor's point of 

view, perhaps the most significant thing is 
that [the customized TW system for the 
parade route] allows a large number of sta-
tions to communicate on a conference line 
basis," said Smith. "There are six loca-
tions and each can support 20 stations or 
more. So you have more than 100 possi-
ble stations on a large party line:' 
That means 50-odd people with head-

phones can be listening to instructions 
given by producers and directors. Often 
wearing beltpacks and situated on rooftops 
or other remote perches, the camera peo-
ple are plugged into stations that feed into 
one of the key locations. 
The system's six channels give pro-

ducers choices as to which group of techni-
cians they wish to talk to, Smith noted. 
Whatever the case, TV producers run-

ning this kind of show need high-gain, low 
noise systems for several reasons, Smith 
said. With all the access points, noise must 
be kept to a minimum while each voice 
must be heard clearly. On top of that, the 
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OPPORTUNITY 
RINGS! 
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Ring Communications is proud to present a great oppor-
tunity — the new Ring-Master CB 600 Intercom System. 

The most advanced features for internal communications 
have been designed into the CB 600, and it's priced to 

give top value to you and your customers. 
The CB 600 is a fully electronic direct speech system for 

high quality, high speed internal communications link-

ing as many as forty users. Master stations 
and substations contain individual micro-

processors, allowing for a remarkable range 
of standard and programmable features. For 

instance, just press a button to change a hands-free loud-

speaker conversation to a softspoken private one.. . or 
find a party instantly.. . or simply leave a message on the 

easy-to-read liquid crystal display. 
State-of-the-art engineering makes operation of the CB 
600 a breeze. Flexible \\ iring makes installation a snap. 
So take advantage of the opportunity while its still ringing. 

Call Ring at (516) 585-RING, or write Ring 
Communications, Inc., 57 Trade Zone 

Drive, Ronkonkoma, NY 11779. 
Fax: (516) 585-7410. 00 

COMMUNICATIONS INC. 
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tone of the voices should not be harsh like 
a telephone receiver. 

"It can get fatiguing if the sound isn't 
nice and clear," said Smith. " If [the voice] 
sounds honky, after a very little while it 
would be like listening to a trumpet. If 
you're wearing a paging headset for 12 
hours that kind of sound becomes rather 
annoying." 

In addition to supplying some basic un-
customized TW systems for various pur-
poses, RTS is also supplying systems for 
various attractions so ride operators can 
communicate. 

"Let's say there's some kind of glitch," 
Smith suggests. "Someone drops some-
thing or some kid throws up, there's usual-
ly [a safety monitor] watching who can call 
the operator at the front and tell him, 
'Slow down or hold it up for a minute." 
Because Disney parks are floating with 

electromagnetic interference — from the 
massive displays of lights, effects, radio 
communications and electric motors — all 
the cables connecting the intercom rings 
and stages are shielded. 

The project is on 
schedule, but with all 
the systems that 
must interface, every 
job must be closely 
controlled. 

FIBERLAND 
Because many of the live performances 

to be held regularly on the seven 
EuroDisney stages will be recorded for 
broadcast, Mandelka said the sound had 

to be impeccable. That's why one of the 
most unique aspects of the Old World 
Disney park is that it will be among a few 
places using the burgeoning technology of 
fiberoptic audio. 

"At one station especially — the Castle 
stage — lighting and other factors would 
be interfering with audio," Mandelka 
noted. "But [our decision to use fiber op-
tics] is mainly because there's a lot less 
wire. You can put a lot of channels onto 
one wire, so all the wiring becomes very 
easy to handle." 

Lester Audio is providing a fiberoptic 
brain for this complex job. Lester Audio's 
DAS-2000 is a point-to-multi-point multi-
plexing system that routes audio from each 
of the stages to a central recording studio, 
said Laszlo Olah, president of Lester 
Audio. 
"The neat thing is that I can say, 'I of-

"...WITH SOUNDSPHERES...EMPLOYEES ARE PLEASED 
THAT THEY CAN ACTUALLY HEAR THEIR PAGES" 
For a warehouse (high, open ceiling) type set-up, these speakers are ideal 
and with an acoustical ceiling, the sound is even better. 

Michael Marusevich/Director of Field Operations. Pergament Home Centers, Inc. 

Matt Maloney/Telecommunications Manager writes: 

About two years ago, Pergament was seeking ways to improve the clarity and 
coverage of the sound systems in our stores. At that time, the Spring Valley N.Y. 
Pergament store was under construction. Our NY MUZAK representative, Bob 
Lauro, proposed using Soundspheres there, and guaranteed in writing to replace 
them with twice as many wall baffle speakers if we were not satisfied. 

At that installation and at each new store since, Soundspheres have provided 
Pergament with significantly improved sound quality, improved dispersion of sound 
around high and heavily stocked store fixtures, and quicker system installation than 
with conventional speakers as less Soundspheres are needed. 

We never did consider taking MUZAK up on their replacement guarantee. 

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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fer a 50 lb. fiber that does the same as 1.5 
ton copper wire,'" said Olah, noting that 
the DAS system operates at 96 dB. " It's 
sort of neat to say I can run 15,000 feet 
of fiber where copper can only run 500." 
While the ease of installing fiber optics 

is one selling point, the amount of audio 
that fiber can process quickly and cleanly 
is another. The DAS can handle 64 chan-
nels per each input mainframe and it's able 

The audio and 
robotics technology 
is newer, there's an 
emphasis on multi-
lingual access to ex-
hibits, and names 
such as DaVinci and 
Jules Verne take 
precedence. 

to handle three output mainframes, said 
Olah. In this case, those three output 
mainframes feed a broadcast truck, the 
house PA mix, and a master that would 
presumably run to the recording studio, 
where performances can be recorded on 
a 48-track digital Studer-Revox. 

Control is another key selling point to 
all digital sound, he said. "The DAS 

system also replaces the patch bay," said 
Olah. Routing, mute, and channel con-
figuration settings can be stored in one of 
190 preset memory slots inside the DAS," 
he said. 
Once the basic links are made, en-

gineers can steer the sound using the 
DAS's automation features. 
"You can set the memory in different 

ways," he noted. Broadcasters might set 
up two ' parallel' configurations of gain, 
mute, phantom power and channel con-
figurations. If engineers are unhappy with 
one scene, they could set up another and 
edit it while the other is engaged. Then 
they can noiselessly engage the second 
configuration when they're ready, he said. 
But the other big benefit of fiber optics 

is the elimination of ground loops, Olah 

said. "The input and output mainframes 
are completely isolated; there's no metal 
connecting them ... just light." 

Fiber optics multiplexing systems essen-
tially break down the signal on various 
channels into split-second pulses that are 
sent through the fiber and then decoded 
into separate channels on the other end. 

In a nutshell, the DAS system works like 
this: At each stage, there are four Whirl-
wind distribution boxes, each with 16 chan-
nels allowing for 64 mic or line inputs on 
stage, Olah noted. 
Sound travels from the mics and direct 

boxes into the 64-input mainframe of the 

(continued on page 96) 

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 EgcloGely. 

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. 

COMMUNICATIONS, INC. 

(201) 934-8500 
FAX ( 201) 934-9832 
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New Energy 
at Pleasure 

Island 
When Income was Down, Sound, Lighting and 

Videowalls Came to the Rescue 

BY NEIL HELLER 

p
leasure Island, the mega-club 
within the vast Orlando Disney 
complex, had been open nearly 

a year when it became apparent that at-
tendance figures were not up to expecta-
tions. The island, in its original form, had 
gift shops, a roller skating rink ... and 
nightclubs for comedy and dancing. 
Designed to entertain both locals and 
visitors to the Disney World attractions, 
it also included a kid's night club. For $6 
visitors could go to one of the island's 
clubs; for $15 they could visit all of them. 
While the concept was good, in practical 
application it didn't work. After spending 
money for admission to the other area at-
tractions, tourists were not rushing to 
Pleasure Island. Locals would pay the $15 
general admission fee — once. After selec-
ting their favorite club, they found little 
reason after the first foray to pay any more 
than the single club $6 admission charge. 
One club, "Mannequin's" was doing well. 
The island itself wasn't. The other clubs 
weren't making money since the traffic 
between clubs was low. 

Pleasure Island marketers knew they 
needed a change. According to Charles C. 
Paysinger, Pleasure Island's Stage 

Neil Heller heads up DIM PR and Advertising 
which represents Sky Tracker of America and 
other companies in the sound and communica-
tions industry. 

Manager, "If we are going to make 
Pleasure Island a great attraction, we bet-
ter have a lot going on.... We needed 
more than just the clubs. We needed to 
give the island energy." The leading idea 
centered on creating excitement in the 
streets. "The clubs were exciting, the 
streets were not," noted Paysinger. The 
goal was to create a nightly New Year's 
Eve Party, complete with confetti and 
fireworks. 
A stage was built on the island's West 

End, lighting grids and an outdoor DJ 
booth were installed, and the kid's club 
shut down. Street dancers were borrowed 
from other Disney attractions. The pre-
show in the Comedy Warehouse was 
dropped. Pleasure Island became Disney's 
first adult entertainment attraction. The 
changeover cost about 1.7 million dollars, 
but took only three weeks to complete. 
Work was done around the clock. 

Pleasure Island brought in buses, which 
crew members used to catch some sleep. 
On April 5, 1990 an ad in local newspapers 
announced that Pleasure Island was closed 
till New Year's Eve. An ad immediately 
following in the same paper announced 
that New Year's Eve would arrive the 
following night at Pleasure Island. 
The pricing structure also changed. 

General admission to all the island's attrac-
tions was set at $10. For $25 (since upped 

to $35), locals could purchase a pass good 
for 365 days. And for a few extra dollars 
over the regular admission fee to the 
theme parks, tourists could now purchase 
a "Super Pass." Paysinger noted, "We 
had to give people a reason to come all the 
time. This required offering more — for 
less money." 
Even the greatest ideas are just ideas 

if no one hears about them. To attract peo-
ple into the park, Pleasure Island rented 
15 lighting systems. Each of the systems, 
commonly known in the trade as Sky-
Trackers, contain four lights which rotate 
in a fixed pattern. The 2 KW lights project 
a collimated light. Each of the Sky-
Trackers was positioned in a perimeter 
around the island — two at the entrance 
of the parking lot and others leading down 
to the theaters adjacent to the island. "We 
wanted lighting that could be seen from a 
distance. A single light wouldn't have been 
enough, we wanted people to say, 'What's 
going on over there?'," noted Paysinger. 
The lights can be seen from Orlando In-
ternational Airport some 18 miles away. 
This proved so successful that two months 
into the rental, Pleasure Island ordered 
eight units for a permanent installation. 
The locations at the front of the parking 
lot and to the theaters were dropped. The 
positioning of the lights provided an unex-
pected effect. When all the lights are in 
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e know what you're 
probably thinking. Why six 
channels? 

Think about this for a minute. If 
almost every sound system out there 
uses more than two amplifier channels, 
wouldn't it make sense to put a 
bunch of channels in one box and 
save space, weight and cost? 

We thought so. That's why we 
invented the MA 6. 

Dollar-per-watt-per-pound-per-
rack-space it's a killer. This one amp 
can drive an entire stereo 100/300 
watt bi-amp speaker system. It can 
drive six passive monitor wedges 
with separate programs. Or two tri-
amped side-fills. Or six separate 
background music zones. No matter 
how your sound system requirements 
change, the flexible MA 6 is an invest-
ment that never becomes obsolete. 

If less weight, less space, less 
cost and greater flexibility sound 
good to you, then go with the power 
of six. The MA 6: 900 watts of 
innovation from Rane. 
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their home position pointing straight up, 
they appear to converge at the center of 
the island. 

Projecting over 64 KW of lighting into 
the night sky achieved its goal of attract-
ing people to the island. The lights were 
so bright that they interfered with the 
nightly light show held at Epcot Center. 
To avoid interference, Pleasure Island had 
to turn off the lights during the Epcot light 
show. The activation of the lights is in 
keeping with the spirit of New Year's Eve. 
The DJ counts down, and starting at 10, 
one of the lights is turned on. Thus, by 
the count of three all of the eight lights are 
on. At zero, when "New Year's Eve" is 
reached, confetti is released along with a 
wro display. Communications among per-
sonnai is via walkie-talkies. 

After the permanent installation, it was 
determined that continuing with eight in-
dividuals (one for each of the lights) would 
prove to be too expensive. To cost effec-
tively operate the lights nightly, a remote 
control system was designed to control the 
lights from the sound booth near the West 
End Stage. The controls are simple. Each 
of the eight light locations is hardwired to 
the sound booth. Each function for an in-
dividual Sky-Tracker can be set to articu-
late, stop, return to home (pointing straight 
up), lamp on and off, and ignition. 
While there was no doubt that the 

lighting attracted people to the new 
Pleasure Island, the level of excitement 
had to be maintained once people entered 
the island. To accomplish this, color lights 
were run up and down the island's main 
"street." These lights, both fixed and 
rotating, are colored. Color was also added 
to the street lighting, by painting the 
lighting poles and changing the white lights 
to color. 
A videowall was added at the island's 

center. The wall serves two purposes. 
First, it shows scenes from a variety of 
locations around the island. These scenes, 
particularly those of dancing park atten-
dees, add to the excitement. The second 
use is to control crowds. The total capacity 
of Pleasure Island is estimated at approx-
imately 7,000. The capacity in front of the 

General Manager Charles E. Paysinger at the entrance to Pleasure Island. 

The three elements of lighting, sound and video contibuted to the success of Pleasure Island's 
makeover. 

West End Stage is only 1,300. Using the 
videowall, street goers in the center of the 
island can see and dance with the perfor-
mance without crowding the stage. 
Key to maintaining excitement on the 

island is the music. An outdoor disc jockey 
booth was built. A nightly music program 
called "Pleasure Island Live" is design-
ed to build up excitement by increasing the 
pace of the music during the night hours. 
The DJ is also key in counting the final 10 

seconds to New Year's Eve. The pace of 
the lighting show is tied to the music. 
Adding street audio presented its own 

set of demands. First, the sound systems 
were segregated between the West End 
Stage and the street. Each is controlled 
from the West End Booth, which also 
houses the Sky-Tracker controls. The 
street speakers are strategically positioned 
on the street to maintain a constant level 
with the fewest dead spots. Total sound 
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Space, 
the Final 
Frontier. 
Planetarium Sound 

BY MALCOLM HOWARD 

.1. hese are the voyages of the con-
tractor Sky-Skan. Its two-month 
mission: to install a new, auto-

mated sound and light system in the 
Hayden Planetarium, New York City's 
premier indoor universe. 
To transport the Hayden's sound system 

into the 21st century, the Nashua, New 
Hampshire-based planetarium specialists 
had to boldly go into the dusty firmament 
above the planetarium's dome and install 
five speaker clusters. 

Sure, people have been up there before, 
but strapping 75-pound cabinets to the 
arching steel beams that crisscross the 
45-foot-high dome was no ordinary trek. 
The beams on which the workers balanced 
are about two inches thin, and the space 
between the dome and the outside wall is 
barely big enough to squeeze in one 
worker — let alone a speaker cabinet. 
Between the four workers and the seats 

35 feet below was the metal projection 
screen — roughly 4/1000-inch thick — that 
would hardly thwart a fall from grace. 
"We used safety chains and ropes [for 

the speakers and the workers], but on jobs 
like this you do everything slowly, 
deliberately, and very carefully," said Steve 
Savage, president of Sky-Skan Inc. 
But hanging speakers in the heavens 

was only a small part of the mission. Be-
cause the Hayden's budget didn't allow for 

Malcolm Howard is a freelance writer based in 
New York City and was most recently the editor 
of the Music and Sound Retailer. 

New York City's Hayden Planetarium. 

a complete acoustical and architectural 
remodeling, Sky-Skan would have to rely 
on crafty speaker placement, precise 
equalization, and sheer power to balance 
the omnipotent rumbles of a shuttle launch 
with the intelligibility and clarity needed 
for subdued narrations inside the highly-
reverberant dome. 
On top of that, all the sight and sound 

must occur in sync. 
So Sky-Skan, which also designs and 

sells hundreds of automated gadgets for 
planetariums, installed its own proprietary 
Spice Clove Audio Controller, a combina-
tion mixer and voltage control amplifier 
that reads time code off one track of an 
eight-track tape recorder and triggers 
other tape players, CDs, video players, and 
a constellation of other planetarium effects 

via computer. 
Short for Specialized Projector Interface 

Control System, SPICE essentially acts as 
an automatic pilot that allows the pro-
gram's narrator to concentrate on manip-
ulating non-automated aspects of the 
show. 
At the Hayden, the least automated 

machine is literally its centerpiece: The 
Zeiss Mark VI is a mechanically operated 
gizmo with really a thousand lenses that 
project stars and planets onto the 75-foot 
diameter dome. The Zeiss beams a mov-
ing and astronomically correct background 
for comets, black holes, and super novas 
projected by video players and slide 
projectors. 

"It's all gears and motors," Hayden pro-
ducer Suzy Gurton said of the Zeiss, a $2.5 
million machine manufactured in Germany 
and installed in 1968. Much of the Zeiss's 
functions can be achieved by video projec-
tors these days, but Gurton noted that 
video resolution on a large dome does not 
outshine the Zeiss. 

Twisting and turning like a caterpillar, 
the Zeiss is as interesting to look at as the 
stars themselves. But the system controll-
ing other aspects of the show, most not-
ably the sound, are behind the scenes 
machines that use more contemporary 
computer technology. 
While Gurton narrates a typical show 

and operates the Zeiss by manipulation of 
round pots (similar to the pots on radio 
mixing boards), Sky-Skan's Spice system 
triggers two VCRs below the Zeiss to pro-
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How easy is it to install a complete 

AUTOMATIC 
YSTEM ? 

^8100 

alve 

— 

• • * 

0 ea... 

• 
. .. .. 

••• 

--ar• 

AUTOMATIC MIXER 
POWERED  

° 

made in US 

•0••• 

Mee 

euterompooNis• 

This easy! 

Lectrosonics has integrated sophisticated automatic mixing with EQ 
and amplification in a single, affordable package.. . the AS100. 

Six Channel Automatic Mixer: 
Unique non-gating attenuation circuitry • Inputs adjustable fiom mic to line level • Phantom 
power selectable for each channel • " Last Mic Hold" function eliminates -pumping" and 
"breathing" • Remote VCA control for each input channel and on main output • Automatic 
or manual turn-on threshold adjustment 

Constant Q Equalizer: 
Adjustable low frequency roll-off • 10 band constant-Q, 1 3 octave EQ, 315Hz to 2.5KHz • 
2 Bands Constant-0, 1 Octave EC) at 5Khz and 10Khz • " Pre Post Ea" jumpers for each 
channel • Security cover resists tampering 

Power Amplifier: 
100 Watts RMS at 4 Ohms • Less than 0.25% THD «i 20Hz-20Khz • Built-in peak limiter to 
prevent clipping and protect speaker system • Fully protected against shorts and highly 
reactive loads 

This diagram illustrates one example of the versatility of the AS100 system. Each channel can be jumpered pre 
or post EQ. Remote VCA level control is provided for each input and on the main output. Each input may be 
operated in an "auto" or -direct' mode. 

Call row for more information! 
Toll-free 1 (800) 821-1121 

See us at NSCA, Booth #258 
GLErmosonics, Inc. 

R.O. Box 15900 • Rio Rancho, NM • 87174 
581 Laser Rd. NE • Ric Rarcho, NM • 87124 
(505)892-4501 • (800)821-1121 

FAX505)892-8243 
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ject moving images of Star Wars' R2D2 
and C3P0 or of a black hole sucking in 
cosmic debris. 
Meanwhile, another computer system, 

developed by Audio Visual Laboratories 
(AVL), controls about 71 slide projectors 
which ring the rim of the domes' lower 
edge. The AVL software reads time code 

from another track on the eight-track 
recorder to relay precise information to the 
slide projectors. At various times, projec-
tors are synched to make the dome appear 
like the cavernous interior of an obser-
vatory, project a 360-degree Martian land-
scape, or send various satellites through 
their orbits. 

HOLD EVERYTHING! 
Introducing the new 

Series 150 Sectional Wall Mount Cabinet 

Patents penang 

Visit us at Booth Number 132, 
NSCA Expo. 

MI Concealed quick release 
slip-joint hinging system 
between front and back 
sections 
• Concealed quick release 
spring loaded hinged front 
door for optional right or left 
hand mounting 
• Structurally reinforced for 
maximum loading without 
cabinet distortion 
• Deep recessed panel 
mounting space 
IM Universal EIA tapped hole 
spacing 
IM Five vertical panel heights 
• Textured black enamel 
finish 
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3030 Laclede Station Road • St. Louis, Missouri 63143 USA 
(314) 781-9058 • (800) 325-9660 • FAX: (314) 645-4852 

Factory representatives serving the USA and Canada 

INTERSTELLAR IMAGING 
Forget for a second that sound doesn't 

travel in space, because in this planetarium 
at least, sound is coming from all 
directions. 

Five of the remaining six tracks of the 
Otan i eight-track carry discrete and pre-
mixed audio to each of five speaker 
clusters behind five distinct screen areas: 
North, East, South, West, and the zenith 
of the dome. There is also another sub-
bass system installed near the planetar-
ium's control booth. 
The idea of the placement is to give 

complete coverage while the discrete 
channel alignments allow for precise im-
aging as interstellar events take viewers 
to different parts of the screen. 
Sky-Skan needed a degree of direction-

The software reads 
time code from 
another track on the 
eight-track recorder. 

ality so that young viewers of " Robots in 
Space" can follow R2D2's voice from one 
side of the dome to another as they shut-
tle between black holes and super novas. 
For most shows, however, the goal is to 
give the audience no clue as to where the 
sound is coming from, Savage said. 

"As a young kid, I remember going to 
planetariums and always being able to tell 
where speakers were," noted Savage, who 
apparently learned from his early experi-
ences. "So, we had to come up with a way 
to fill a pretty large space in which you 
could still tell left and right, north and 
south, but not tell exactly where a speaker 
is. The audience should not be able to say, 
"Hmmm, I think the speakers are right 
there." 
Speaker placement had to be balanced 

between the separation needed for imag-
ing and complete coverage. 

"In each screen area, there's an upside-
down equilateral triangle of speakers," said 
Savage. "We had to make them pretty 
tight triangles. Although we want a large 
sound field for coverage, you don't want 
to destroy any imaging." 
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We've Added 
Something There's something 

more to making 

. music than the act To The Mix. of playing, singing, or mixing 
well. There's the spirit, that S pint illusive energy that lifts your performance to new heights, 

• producing music that exceeds your expectations. 

That same energy is the essence of Soundcraft's newest line of 

multi-track and sound reinforcement consoles, the Spirit line. 

With price tags that rival semi-professional entry-level consoles, 

Spirit makes available Soundcraft's innovative technology to 

anyone with a need to produce truly professional sound. The 
same sound that has distinguished Soundcraft in top recording 

studios and concert halls throughout the world. 

Spirit Live consoles, with a unique mono bus, come in three 

models: 8x3, 16x3 and 24x3. Spirit Studio consoles, with inline 

tape monitoring, come in two models: 16x8x 2 and 24x8x2. 

For the price, you won't find a fuller array of professional 

features than those in the Spirit line. To add Spirit to your mix, 

visit your authorized Soundcraft dealer. 

Soundcraft USA/JBL Professional 

8500 Balboa Boulevard, Northridge, CA 91329 H A Harman International Company 

Soundcraft 

SPIRIT 11 
Circle 226 on Reader Response Card 



One of the JBI, clusters tn the Planetarium. 

Each cluster contained JBL 4671A 
theater loudspeakers, and JBL 2404H ultra 
high frequency transducers to help boost 
the high end that was dampened by the 
thin holes in the steel screen. 

EQing 11-'E HEAVENS 
Placing speakers behind the perforated 

dome is common practice in planetariums, 
although some planetariums use plaster 
domes, Savage said. But because the 
Hayden is a relatively old planetarium, its 
steel atmosphere is relatively thick and its 
holes are especially small. 
"That put pressure on the high end 

because the high frequencies couldn't get 
through the screen," said Savage. 
Although there was some tweaking 

necessary, the dome also helped in some 
ways, another Sky-Skan engineer noted. 
"The dome actually lends a hand some-

what," said Glenn Smith, a systems engi-
neer for Sky-Skan. "We had to reinforce 
the high end with the tweeters, but the 
roll off produced by the screen is close to 
the ISO curve we try to achieve in a 
theater. It's kind of an oddball situation 
where the place acts as a filter itself." 

In this specific application, the EQ was 
rolled off 3 dB per octave after 2K, Smith 
said. 
Because the frequency response of the 

system is pretty wide — "From 25 all the 
way up," Savage said — careful EQing was 
necessary. 
Improved mildng and notch filtering cut 

down feedback significantly but the room 
still reverberates, said Savage. Because 
there was feedback in several bands 
around the 800-to-1K area, Sky-Skan 
rethought the placement of some mics but 
also employed an Ashly PQ-26 parametric 

equalizer, Smith said. 
Savage said he knows the speaker place-

ment might raise questions among some 
contractors. 

"I know some people are going to say: 
Omigod, that's comb filtering,' " he said. 
Although some frequencies might cancel 
each other out, experimentation with 
many theaters like this one lead Sky-Skan 
engineers to believe their placement is the 
best trade-off. 
Because the Hayden wanted the voice 

coming from above — for the "voice of 
God effect," to use Smith's words — and 
because there had to be an even sound 
field, there weren't too many alternatives, 
Smith added. 
Smith said that there are plusses to be-

ing able to produce shows with EQs speci-
fically catered to the individual theater. 

114 r, 

The control booth at the Planetarium. 

Behind the screen are concrete walls 
covered by a thin layer of old cork, while 
below, carpeting and chairs may absorb 
some of the sound. Although Sky-Skan 
said the planetarium would have benefited 
from an acoustical treatment, it is not as 
reverberant as it could be. 
The dead center, near the Zeiss 

machine, is the only spot where the reverb 
"gets kind of funny," Smith said. 

INTERSTELLAR OVERDRIVE 
Because the dynamics inside range from 

curatorial whispers to galactic explosions, 
distortion would have to be kept to a 

• 1>-• 
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Hayden producer, Suzy Guyton. 

"You know what you're getting when 
you're doing a planetarium mix, while in 
the theaters, the room that a movie is play-
ing in is always changing," he noted. 
Using the serial port on the ART pro-

grammable EQ, Sky-Skan hopes to incor-
porate more EQ programmability into the 
system. But because the Hayden's shows 
will always play in the same room, much 
of the EQ can be pre-programmed and 
then remain untouched. Savage said he 
used the ART machine to measure the 
ISO curve, then invert it, coming up with 
a flat response. Sky-Skan then finetuned 
it from there. 

minimum. In this case, 11,000 watts power 
110,500 cubic feet of the planetarium's 
inner space, Savage said. Because all 
speakers are biamped, visitors can lean 
back, look up at the sky and hear levels 
of 115 dB during the noisiest of big bangs 
with a minimum of distortion, he added, 
although laser shows such as "Laser 
Floyd" test the Sky-Skan system at sus-
tained periods of high decibels on songs 
such as " Interstellar Overdrive." But the 
company that produces Laser Floyd and 
Laser Bowie essentially rents the theater 
for the laser shows and uses its own 
system. 
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Is There 
A Point 
When 
Out Of 
Control 
Becomes 
Complete 
Control? 



Yes. ‘ft 

The Moment 
You Plu In 
The Nw 
cExm- 4L 

From Peavey 
Architectural Acoustics 



"eCEX4L 
FROM PEAVEY ARCHITECTURAL ACOUSTICS ® 

When we say complete control, we mean it. The CEX-4L from Peavey Architectural Acoustics is a totally programmable, all digital 

audio processor that redefines the role of a multi-way sound system controller. The CEX-4L provides ultimate control of even the 

most difficult rooms, with surprising options you never thought available in a crossover at this price — or any price, for that matter. 

The versatility of the CEX-4L will amaze the most discriminating 

sound engineer. For example, the CEX-4L may be configured as 

a crossover — four-way, two-way stereo, three-way with a fourth 

full range (or band limited) delayed output — or it can become a 

one or two input multi-tap delay. In either application, each of 

the four outputs can be delayed, equalized, peak limited, and/or 

bandwidth limited with a choice of six filter selections, including eighth order Linkwitz-Riley filters with 48 dB per octave slopes. 

Added flexibility includes an adjustable horn EQ, a one band parametric EQ, or low and high frequency shelving filters which can be 

selected for each output to best suit your applications. Precise peak limiters provide driver protection while maintaining 

musicality to system performance. The selective "linking" feature allows the limiters to track, preserving the spectral balance. Even 

with all of this complexity, the CEX-4L is extremely easy to use. Set-up and functionality come quickly and intuitively. The control 

panel is simple and straightforward with labeled buttons for the various features and a 20 x 2 backlit LCD display. A "data entry 

wheel" has been included for rapid system calibration. And your needs have been anticipated with a built-in security lock, selective 

polarity reversal, and muting on each of the four outputs. In keeping with our commitment to the demise of product obsolescence, the 

totally software-based CEX-4L allows for essentially effortless field upgradeability, meaning that the CEX-4L will never become 

obsolete. Yet, we saved the very best for last...audio integrity comparable to high performance DAT recorders enhanced by precision 

performance that can only be accomplished by digital audio techniques. The new CEX-4L all digital audio processor from Peavey 

Architectural Acoustics. The technology is here. The time is now. Experience the feeling of control...COMPLETE control! 



F E A T 

Four-way mono crossover 

Three-way mono with 4th output as 
additional LF out, MF out, or HF out 

• Two-way mono or stereo 

IM 48 kHz sample rate 

• 24- bit internal processing 

• 64 times oversampled A-D 

Up to 650 ms of pre-delay time memory 
that can be allocated to the two inputs 

la Up to 10 ms of delay on each output for 
driver alignment (adjustable in 20.8 
microseconds or 1/4" steps) 

MI Two balanced inputs 

• Four balanced outputs 

• Selectable filter type (4th and 8th order 
Linkwitz-Riley, 4th and 8th order Butter-
worth, or 4th and 8th order Bessel) 

U R E S 

Delay line mode with four taps 
(up to 675 ms) 

▪ Low and high cut filters on each delay 
output 

MI 20 x 2 LCD display 

In Limiter available on each output 

IIII Two 5-segment LED arrays 

al Relay turn on/off transient muting 

le! Selectable horn EQ. parametric EQ, or 
low and high frequency shelving filters on 
each output 

Selectable polarity reversal and output 
muting on each output 

Stores up to 50 complete setups, each 
with its own 15 character label 

Built-in security lock (when enabled, all 
parameters can be examined, but cannot 
be changed without entry of access code) 

Remote operation via a serial 
digital interface 

ARCHITECTURAL ACOUSTICS 
Ultimate Control For All 
Permanent Installation 
Audio Systems 

Permanent installation loudspeakers and digital processing units have literally 
changed the face of modern structural acoustic design. From small ceiling-
mount systems to larger. more complex arena-sized configurations, today's 
performance requirements are as wide and diversified as the specific products 
that are offered. The Architectural Acoustics Division of Peavey Electronics 
offers uniquely versatile products designed to specifically meet the needs of the 
sound contracting market at every conceivable level. Modern system require-
ments are very demanding, not only for aesthetic reasons, but also for reasons 
of structural integrity and durability. For example. most A.A. digital processing 
and system control products are designed to allow for simple software 
upgradeability. eliminating the need to continually purchase new systems or 
expensive extras (once again emphasizing our commitment to the defeat of 
obsolescence). This is especially convenient and time saving when dealing with 
permanent installations.Through years of concentrated effort, Architectural 
Acoustics engineers have designed the most advanced and durable speaker 
systems. digital processors, power amplifiers, microphones, and electronic 
components ever assembled for the express purpose of meeting the critical 
needs of the permanent installation market. For more information on how we 
can personally meet your system requirements. send for our catalogue con-
taining Peavey Architectural Acoustic's complete line of permanent instal-
lation products. Write to: ARCHITECTURAL ACOUSTICS®. 
711 A Street. Meridian. MS 39302. or call us at: (601)483-5365. 

Pk-AVE 1!,) 

CEX--4L 
SPECIFICATIONS 

FrequencyFt zc 
2R0ierele i  -2 dB 

Total Harmonic Distortion 
Less than 0 015% at 1 kHz 
(2V RMS) 

Signal-To-Noise Ratio 
Greater than 90 dB broad 
band ( filters off) 

Input CURA 
(Common Mode Rejection 
Ratio) Greater than 60 dB at 
1 kHz 

Maximum Input Level 
.25 dBu 

Maximum Output Level, 
.24 kBm ( 600 ohms) 13V 
RMS. . 25 kBu ( Hi-Z load) 
15V RMS 
o 

Filter Types 
4th and 8th order 
Linkwitz- Riley 
4th and 8th order 
Butterworth 
4th and 8th order Bessel 

Input Impedance 
20K ohms 

Output Imprmilance 
100 ohms 

Output EO lypes 
Constant Directivity Horn EC) 

Adiustablehiighfrequency 

ethastias wve t .p  tosiope 

Parametric EO 
Gain .6 kB to - 12 kB: fre-
quency 20 Hz to 20 kHz. 
bandwidth 1 to 2 octaves 

Tone Controls 
Low frequency and high 
frequency shelving filters. 
Gain .6 dB to • 12 dB 

Delay 
Crossover mode 

Predelay ma, delay 650 
ms' step size 1 ms 

Output delay max delay 
10 ms. step size 208 ms 

Delay line mode max delay 
each tap 675 ms', step 
size 1 ms 

'NOTE: When both inputs A 
and B are used, the maximum 
delaytime is shared between 
the  inputs 

NOTE: 0 dB - 775V 

iskracree-rrusaat_ ACOelLISEITICIES® 

PEAVEY ELECTRONICS CORPORATION • 711 A Street • Meridian, Mississippi, U.S.A. 39302 • (601) 483-5365 Printed in the U.S.A. © 1991 



The 
Toledo 

Museum of Art 
Preservation and Innovation in a Concert Hall 

BY MARGARET McDONALD 

W
hen directors of The Toledo 
Museum of Art developed a 
master plan to restore and 

upgrade their concert hall, they decided 
to look to the past as well as to the future. 
The Museum's music hall, built in 1933, 

is designed in the style of a classical Greek 
open air amphitheater. The Peristyle is 
named after its most distinguishing 
feature, a curving row of twenty-eight ionic 
columns which surround the main seating 
area. The seats themselves are arranged 
in tiers reminiscent of the theaters of an-
cient Greece. The amphitheater style ceil-
ing implies the open air of a Greek sky and 
even the lobby is inspired by the ancient 
Greek agora or marketplace. 
The challenge was to upgrade the 

Peristyle, technically, and make it more 
available to different kinds of performances 
while, at the same time, preserving the 
"truly beautiful" looks and integrity of the 
hall. "Visually, the hall is beautiful, 
gorgeous." says Joseph Myers, acoustical 
consultant with the firm of R. Lawrence 
Kirkegaard & Associates Inc., "The 
museum directors wanted the stage area 
to architecturally complement the hall as 
well as to improve sound quality." 

Since 1933, there had been only minor 
technical upgrades of the facility, and the 
museum's plan included a new stage floor, 
new rigging and a new set of draperies as 

Margaret McDonald is the Product Manager for 
Wenger Corporation. 

The concert hall at the Toledo Museum of Art. 

well as a complete new orchestra shell. 
Joyce Smar, the Museum's Manager of 

Performing Arts, admits, "We were not 
satisfied with the sound or versatility of the 
previous shell. The sound was flat and 
didn't reflect enough warmth or 
resonance. Performers in one part of an 
orchestra couldn't hear the way the 
various instruments sounded together. 
They wound up playing by themselves on 
stage...not able to hear the rest of the or-
chestra." 
"We also wanted to better meet the 

needs of all kinds of performers, from a 
full orchestra to a soloist, and to make the 
hall more available to dance, theater and 
community groups. We had never been 
able to adequately meet their technical 

needs before." 
The Peristyle was originally constructed 

for the acoustical needs and attitudes of 
the 1930s. At that time, radio was in full 
flower and many orchestras were on the 
air weekly. The ideal in designing a hall for 
radio performances was to achieve clari-
ty, which usually meant a degree of 
dryness and lack of reverberation. In ad-
dition, Peristyle designers tried to create 
a hall that would be as perfect as possi-
ble, acoustically, for orchestra concerts, 
with the belief it would then automatically 
meet the needs of other performances as 
well. 

However, the original acoustical shell ap-
parently did not meet the requirements of 
Leopold Stokowski, the famous conductor 

May 1991 65 



of the Philadelphia Orchestra, that was to 
open the new hall with two concert per-
formances. Two weeks before opening 
night, Stokowski had the new orchestra 
shell torn down and erected his own flat 
3/4-inch thick plywood screen, painted 
blue. "The Blue Mouse Trap," as the 
Stokowski shell was later affectionately 
called, remained in place until the 
mid-1960s when it was replaced by a 
3/4-inch plywood screen in a folded plate 
design patterned on Cleveland's Severance 
Hall. The new shell, while it improved the 
tunnel sound of the old "mousetrap," still 
did not reflect a full range of frequencies. 
The shell was still relatively thin and 
tended to absorb the lower frequencies, 
resulting in a flat and somewhat muffled 
sound. In addition, although the new shell 
could fold into storage against the back 
wall, it only had one configuration and was 

The Japan Philharmonic Symphony Orchestra in concert. 

cumbersome to remove, permitting little 
flexibility for a variety of performances. 

In the fall of 1989, the Museum Board 
of Directors assembled a design team that 
included the architectural firm, The Col-
laborative Inc.; acoustical consultants, R. 
Lawrence Kirkegaard & Associates Inc.; 

PIANO STILL SOUND 
LESS THAN 
GRAND? 

Studio Quality, 
Ambience-free Stereo 
Sound from your Piano, 
Harpsicord or Celeste 
in moments, at less 
than the cost of a pair of good 

conventional microphones. CT-AUDIO SYSTEMS, INC. 
T.M. c=ducer 

MODELS AVAILABLE FOR MOST 
ACOUSTIC STRINGED INSTFIU. 

MENTS. DRUMS & SAX 

3050 SW 14th Place, Suite 3, Boynton Beach, FL 33426 
Te1.407-738-0622 • Fax 738-0319 

flexible tape microphones 

and theater consultants, Jean Rosenthal 
Associates, Inc. They developed a design 
concept for the Peristyle, and Rudolph-
Libbe, a construction management com-
pany, was commissioned to oversee the 
project. 
Three manufacturing firms were chosen 

"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 Times Magazine 
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to submit design/build proposals for con-
struction of a new orchestra shell and ceil-
ing. After several meetings, the Museum 
directors chose Wenger Corporation of 
Owatonna, Minnesota to do the work. The 
new shell was completed by the fall of 
1990, just one year after the project began. 
Ron Probst, sales manager for Wenger 

Corporation, called the process, "One of 
the finest examples of collaborative effort 
I have ever been involved with. The 
Museum, the architect, the consultants, 
the construction and manufacturing firms 
all worked together, contributing ideas; 
each playing an important role." 
Myers, of Kirkegaard & Associates, 

agrees. "It was a truly collaborative effort. 
Everyone offered constructive suggestions 
to solve problems and cut costs." 
The architectural firm, The Collabor-

ative Inc., and the construction manage-

;II 

ALIOMIALZ FILM\ 

REAR WALL 

"'P.'''. 
mar.. 

=Veen-. III 
DE .0111130 MUSEUM OF ART 
PERISTYLE RENOVAT IONS = — .- 

OC 
TOLEDO. 01110  mm mm. 

mm ..../.. 
mmA ,,.... .. 
N.. 

- ... ....-, .....-

.....7..e...7...... „n. 

WA WI YVON 
....... .....„.   A-0453- ID A-0453- ID 

Rear wall layout of the peristyle renovations. 

ment firm, Rudolph-Libbe, both had a 
history of previous work with The Toledo 
Museum of Art. Wenger Corporation had 
completed a number of smaller projects for 
the TMA. Acoustical consultants 
Kirkegaard & Associates and theater con-

sultants Jean Rosenthal Associates were 
brought in specifically to work on the 
renovation of the Peristyle. 

The design configuration of the new or-
chestra shell consists of seven towers — 
three across the back of the stage and two 

RPG ANNOUNCES THE COMPLETE ACOUSTICAL CEILING SYSTEM 

Tent Records. London Rhinoceros Recording, Sydney N% ()X R, New York 

The new 2-D QRD® diffusor is based on 2-
dimensional number theory sequences 
which provide identical performance in the 
horizontal and vertical planes, for truly 
omnidirectional coverage. 

NEW ACOUSTICAL (TWIN( 

Nov. ) ou can have the low installation cost 
of lay-in ceiling panels and the broad-
bandwidth sound diffusion and absorption 
only RPG can offer. Order the 1-D QRD® 
DIFFUSOR' for controlled diffusion, the 
2-D QRD® OMNIFFUSOR'° for hemi-
spherical coverage and the ABSORBOR". 
for uniform absorption, at all angles of 
incidence. Available in 2' x 2' and 2' x 4' 
standard ceiling grid sizes. 

ABSORBOR' 

RPG is now uttering decorative uphol-
stered single density fiberglass, SDP', and 
graduated density fiberglass. GDF.°, pan-
els with resin-hardened edges in any size 
and fabric finish. 

OMNIFFUSOR" TERRACE" 

RPG Diffusor Systems, Inc. 12003 Wimbleton Street, Largo, Maryland 20772 Phone 301-249-5647 Fax 301-249-3912 
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on each side. Six of the towers boast four 
ionic columns over a convex plywood back. 
The central tower has a door painted to 
look like bronze and only two columns. 
The towers are designed to reflect the 
Greek columns in the hall as well as to dif-
fuse sound. They were painted by Toledo 
artist Dean Barger to resemble the faux 
marble so prominent in the rest of the 
auditorium. 
A primary acoustical consideration was 

that construction of the shell be massive 
to reflect a full spectrum of frequencies, 
especially the low frequencies required for 
good bass response. Each tower is 17 feet 
wide and 22 feet high with an eleven foot 
central portion and two three foot hinged 
panels on either side. The wings on either 
side of the towers are a design pioneered 
by Wenger to allow maximum flexibility. 
When all the towers are used with wings 
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folded out, the shell can accommodate an 
85 to 95 person orchestra. With the wings 
folded in and one tower removed from each 
side, it assumes an intimate configuration 

se 
LOOK WHAT, e UAM 
HAS FOR YOU! 

4,) 
12-INCH COAXIAL LOUDSPEAKERS 

For background music networks 
• Piezo ceramic cellular horn 

tweeter and barium ferrite 
ceramic magnet woofer 

la Excellent clarity at high frequen-
cies, superb frequency 

response, wide dispersion, and 
full 75 watts power handling 

• Requires no crossover 
capacitor or bulky magnet 
structure 

Ask for FREE Tech Spec TS-34 

Chiam-Nichols Company 
234 East Marquette Road, Chicago, Illinois 60637 
Phone: 1 (312) 488-5800 • FAX: 1 (312) 488-6944 

TOWNHOUSES 
HIGH RISES 
OFFICES 
CO-OP'S 
HOMES 

for a soloist or a small ensemble. The shell 
can be rearranged in a number of con-
figurations, providing the particular 
acoustical requirements and atmosphere 

/A/
FOR CONDOMINIUMS 
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4 EE,PA/V: 

• Choose From Over 35 Apartment Stations 
• ENTERVIEW rm Video Intercom Systems 
• TELE-GUARDTm Telephone Entry Systems 
• VAN-GUARD Vandal- Resistant Lobby Panels 
• Vandal-Resistant Alphabetical Directories 
• Government Approved Mail Boxes 
• Annunciators • Nurse-Call • Wire & Cable 
• Innovations In Communicationsun Since 1955 

FOR FREE BROCHURE OR INFORMATION 
CALL TOLL-FREE... 

NY (800) 231-1414 • USA (800) LEE DAN-1 
155 Adams Avenue, Hauppauge, New York 11788-3699 
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appropriate to each performance. 
The towers are constructed from three 

layers of %-inch thick plywood, providing 

a total of more than an inch in thickness 
to create the necessary mass required to 
meet the acoustical design. Each tower is 
supported in the rear by an eight foot 
trapezoidal weighted steel base. The front 
part of each tower has a removable skirt, 
so the tower bases may be nested inside 
of each other for storage. A tubular steel 
frame forms the structure of the shell 
towers. Horizontal tubes of this frame are 
curved to create the curved surface of the 
plywood. Vertical steel tubes are attach-
ed in a random pattern to the back of the 
plywood for a more smoothly acoustical 

response. These tubes brace the plywood 
in a random manner to prevent it from 
resonating at any specific frequency. If the 
plywood were to resonate at a particular 
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frequency, notes of that frequency would 
be absorbed by the plywood and could no 
longer be heard by the orchestra or the 

audience. 
Because of the massive size of the 

towers — they weigh more than 3,000 
pounds each — and the need for easy 
mobility, Wenger created a special wheel 

and caster design to enable the towers to 
move smoothly over the newly installed 
stage floor. A two man stage crew can now 
take apart and nest the towers, one inside 
the other, in less than two hours. Before, 
if the shell needed to be stored, it took 
four people more than eight hours to do 
the job. 

CAL SWITCH 
CALIFORNIA SWITCH & SIGNAL, INC. 

Makes Buying Easier 
With 

Switchcraft® 
A Raytheon Company 

Adapters 
Connectors 
Jack Panels 
Jacks 
Plugs 
Switches 

** We Stock The Complete 

Switchcraft Line ** 

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 

Circle 258 on Reader Response Card 



Wenger also built a special docking area 
as well as specially constructed carts to 
be able to move the huge towers into the 
music hall at the precise angle needed to 
fit through the building's solid brass outer 
doors. The only other alternative would 
have been to cut a hole in the roof and 
lower the towers by crane. 
The ceiling portion of the shell is de-

signed to match the amphitheater impres-
sion of the auditorium ceiling. The new 
shell ceiling is installed flat to maximize the 
volume on stage, given the relatively low 
proscenium. This also allows the towers 
to be all of the same height: so they can 
be positioned anywhere on stage. This in-
creased volume permits the different parts 
of an orchestra to hear one another and 
provides for a more pleasing mix of sound 
and musical environment for both musi-
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MANUFACTURERS 
& SUPPLIERS 
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listing in this industry's most 
comprehensive, most- used 
Directory of Suppliers: 
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31st 
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BOOK 

Companies listed in the cur-
rent Blue Book will automati-
cally receive update forms in 
June. You MUST return this 
form. If you were NOT listed 
or have changed your loca-
tion, send your name and 
address on company letter-
head IMMEDIATELY to: 

BLUE BOOK FORM REQUEST 
25 Willowdale Ave, 

Port Washington, NY 11050 
FAX: 516-767-9335 
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cians and audience. 
The ceiling of the shell cannot be total-

ly flat, however, as that would provide a 
poor diffusing surface. Instead, it has been 
broken into a series of strips, each made 
of a deeply bowed piece of heavy cotton 
canvas, in order to project sound out to the 
auditorium as well as back onto the stage. 
The canvas is reminiscent of the sun-
shades used in the original Greek open air 
theaters and was used to permit the ex-
treme bow shape of the ceiling. It is also 
easy to collapse and store when the stage 
is being used for dance or theatrical per-
formances. Each strip of canvas is 
weighted with metal mesh (like that used 
in fireplace screens) to improve reflection 
of sound at the lower frequencies. The ac-
tual construction of the rigging suspension 
system for the ceiling was subcontracted 
to the Tiffin Scenic Studios. 
According to Myers, "The complete 

configuration of the new orchestra shell is 
not as deep, but is somewhat wider than 
the previous shell. This provides the musi-
cians with comparable playing space while, 
at the same time, bringing them closer to 
the audience." In its very deepest con-
figuration, with all towers in use and all 

wings extended, the shell can accom-
modate a full chorus with orchestra. 
Other acoustic changes in the 

Museum's master plan for the Peristyle in-
clude the isolation of practice rooms and 
hallways, renovation of the orchestra pit, 
and an upgrade to the hall's existing sound 
system. The music hall has currently only 
a "very basic" monaural system that is 
used primarily for lectures. Until it is 
replaced, the completion of the new or-
chestral shell and ceiling already constitute 
a major acoustical improvement to the hall. 
According to Probst, of Wenger, "Sym-
phony concerts (as well as many other per-
formances) are traditionally played with all 
natural acoustics. The acoustic shell takes 
the place of a sound system. By itself, it 
blends and projects the sound." 
Joyce Smar of the TMA says, "The shell 

projects every nuance of sound from the 
softest strings to the brightest brass. The 
muffle is gone and the orchestral mix is 
excellent." 
"I'm also very pleased visually," adds 

Smar. "The new orchestra shell com-
plements the rest of the auditorium and 
gives the hall the sense that the stage is 
now truly part of the theater." 
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Ai hone fits! 
Aiphone has all the pieces to fit 

your internal communications needs. 
No other manufacturer of communications products 

can boast the same reliability factors as Aiphone. Nor can 
they stand equal with the variety of products offered. From 
basic two station intercoms to multi-
stationed microprocessors to video 
entry security systems, Aiphone has 
them all. Only Aiphone offers 
Special Order Products designed 

eAlPHONE® 
Communication systems 

for business home & industry 

specifically for unique applications where no standard 
product exists. 

Aiphone also has a modification manual listing over 
100 modifications that can be made in the field which can 
expand the capabilities of nearly every system produced. 

So, when we say "Aiphone 
fits," it does! We have all the pieces 
to solve your most puzzling commu-
nications problems. Call us today at 
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Software 
Review 

Part III: Methods to Determine Quality and 

Intelligibility of the Sound System 
BY MIKE KLASCO 

I
n parts I and II of our review of EASE 
we explored this sophisticated pro-
gram's procedures to create a room 

model and its visualization capabilities to 
augment the designer's ability to select 
and aim speakers and depict sound dis-
tribution throughout the room. In this last 
part of the review we will examine several 
of the methods used in EASE to determine 
the quality and intelligibility of the sound 
system. 

ENERGY-TIME-CURVE 
(ETC) DISPLAY 

The ETC display shows calculated sound 
pressure levels and arrival times of the 
direct sound for all activated speakers, 
relative to the first arrival. The nearest 
speaker is set to 0 ms. The simulated ETC 
can provide rough cut time alignment of 
main speaker clusters to secondary 
speakers, such as underbalcony speakers. 
EASE also offers a function called "Aligns 
Lsps" (align speakers) which automatically 
provides the delay time settings required 
to eliminate time delay differences be-
tween speakers. Note that this ETC does 
not show room reflections, as it only 

displays the direct sound path between the 
speaker(s) and a user defined seating posi-
tion. For viewing room acoustics the 
operator would then go on to the Surface 
Reflection display. 

SURFACE REFLECTIONS 
The arrival times, sequence and 

Mike Klasco is the Technical Editor of Sound 
& Communications Magazine. 

amplitude are calculated for room reflec-
tion sequences, starting with the arrival 
of the direct sound from one or more 
speakers. This is known as a reflectogram. 
This (especially when viewed in conjunc-
tion with Beamshow, described below), is 
a handy tool as an early warning system 
for flutter echoes. Too bad diffusion can 
not be included into the room model. If you 
see a strong reflection in the reflectogram, 
determine the offending surface, and spec-
ify a diffuser at this location, there is no 
way to plug this into the program. Present-

ly, none of the sound system design pro-
grams can yet account for diffusion effects, 
but EASE promises this capability, per-
haps by the end of this year. There are a 
couple of acoustics programs such as 
Dynam from HiPAS Software Systems and 
SYSNoise from Dynamic Engineering that 
can model diffusion (and more), and one 
acoustican is using fighting design pro-
grams to model diffusion. But I am getting 
ahead of myself as in an upcoming issue 
we are going to take a closer look at new 
developments on this topic and on export-
ing to software such as Hyperception. 

BEAMSHOW 
Beamshow displays the calculated re-

flections, indicating which surfaces are 
responsible for a given reflection. Three 
dimensional and multiple cross section 
views are available to easily visualize which 
surface area might best benefit from 
acoustical treatment. Display control 
allows for continuous viewing of all possi-
ble reflections, or stepping through one 
reflection at a time. 

At the Los Angeles AES, Dr. Ahnert 
presented a paper on his technique for ef-
ficiently calculating the image model. 
Before the program proceeds to calculate 
each ray, an algorithm checks to determine 
if that path is significant. If it is not, then 
it is skipped over, if it is significant, it is 
calculated. Beamshow is very useful for 
acoustical work, and partially answers the 
question of what purpose these graph im-
age models/ray tracings serve in sound 
system programs. Aside from the graphic 
aide to the path the sound takes (at least 
at some wavelengths), another use of im-
age modeling is to synthesize the impulse 
response of a user specified location and 
then derive the RASTI from this data. 

ENERGY FREQUENCY 
CURVE (EFC) 

The Energy Frequency Curve shows 
frequency response, under the various 
conditions. The designer can select 1/3 oc-
tave averaging, unweighted frequency re-
sponse, energy in a specific band (with 
user specified bandwidth and center fre-
quency) and response including reflected 
sound energy. You also have the capabili-
ty to see interference effects between 
speakers by selecting Interference in the 
SETUP Menu. Multiple source phase in-
terference effects will then be included in 
the Energy Frequency Curve. EASE is not 
the first program to offer EFC, but it is the 
first to provide enough user control that 
it is a useful function. 

REVERBERATION TIME 
RT60 can be calculated using the 

72 Sound & Communications 



EAU: LESILIT H.Kanz 83-26-1991 MOW PftINT 
Aud: AI Le : 81 84 

11 
ra111.111: 

ECM va.TINS 

If ! Mee,. 

Mai at (6.34,-24.57,4.27) 
LLTI 

)1 

: SANPLE2 H.Kanz 83-26-1991 IlVd1 $9(3I I 3 ftliellts 

ETC Display (top). ReJlectogram (bottom). 

Schroeder or Eyring methods. The 
Schroeder method is the default techni-
que, using back integration of the 
calculated reflectogram. An extensive 
library of materials is included in 
EASEBASE, and these can be edited and 
new materials can be added. One short cut 
for quicker sound system design estimates 
is to only define the floor plan of the room 
(omitting the walls and ceiling in the room 
model), and specify the reverb time 
(estimated or measured) rather than using 
the program to predict the RT60. 

INTELLIGIBILITY MEASURES 
Ct (C time) 

In Europe, "Ct" measures are com-
mon, both in test equipment, such as the 
Scantek analyzer, and in sound system 
simulation software, such as Nexocad. 
EASE also includes Ct measures. Not 
everyone is enthused about these mea-
sures: There is a lack of consensus on the 
specified time window of early reflections 
that ought to be included and the direct 
to reflected ratios, as well as what is really 
beneficial or detrimental. The manual does 
not provide references for these mea-
sures. Many U.S. designers may not be 
familiar with the work done in Europe or 
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Canada and some sort of bibliography 
would be useful. The three "standard" 
measures offered by EASE are: 
• C7 — a measure of the direct sound and 
should be —15 dB. 
• C50 — a measure of intelligibility and 
should be —0 dB. 
• C80 — a measure of clarity, and for 

music should be 4 dB +2 dB. 

PEUTZ %ALcons 
Using Eyring RT60 calculations, (and 

without consideration of background 
noise), the display will show PEUTZ 
%ALcons. 

Direct %ALcons 
This measure is useful in estimating the 

effect of vertically stacked sound speakers 

on speech intelligibility. The effect of 
background noise may optionally be in-
cluded by deactivating Eyring in the RT60 
setup menu. By running this simulation 
both with and without noise, its effect on 
intelligibility will become apparent. 

RASTI 
Both RASTI and %ALcons scores are 

provided for any location as specified by 
:he probe (cursor). RASTI is a measure of 

speech intelligibility, first commercialized 
by B&K test equipment, in Techron TEF 
machines, and more recently DRA's 

MLSSA added this measurement capabili-
ty. Ariel/Bell Lab's SYSid has also prom-
ised their latest release (scheduled for this 
month) to have this capability (along with 
%ALcons, automatic determination of crit-
ical distance, and 3D RT60). While RASTI 
is a physical measure, not a prediction, it 
can be simulated. Bose Modeler was the 
first software to provide this feature, with 
EASE being the first MS-DOS program 
with this enhancement. AcoustaCADD's 
latest release, 1.2, is moving in this direc-
tion, with a more sophisticated ray-tracing/ 
image modeling module, although RASTI 
measurements cannot yet be made. 
I am looking forward to comparing the 

predictions between sound system soft-
ware programs, using the same job, and 
following up with actual measurements 
(using various test equipment). This 
report should be ready later in year. Dr. 
Ahnert presented an AES paper in Paris 
last month on the accuracy of EASE com-
paring two different CAD predicted de-
signs to measurements after installation 
was completed. 

The software developer has a number 
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of possible ways to depict the data. The 
sound field in EASE is shown both 
graphically (paint) and numerically (plot). 
In the case of JBL's original CADP, in-
telligibility is also shown as ratings 
("good", "bad", "ugly") plotted through-
out the entire seating area and for me, this 
is the preferred approach. 
Most of the other sound system design 

programs have tended to plot data for in-
telligibility measures using a user specified 
location (as plotting the full seating area 
with many data points would be too time 
intensive). It is my feeling that spot checks 
are a good idea, but not as a final measure. 
It is tedious to check performance out, 
point by point. 
There is also an underlying premise that 

the user will be able to ordain where the 
problem points will be. Much of the idea 
behind these programs is the elimination 
of nasty surprises, that is, the factors that 
you were not smart enough to account for 
might (hopefully) be caught by the pro-
gram. The program should function as 
both a safety net and early warning sys-
tem. EASE is not alone in using a probe 
or cursor to mark spot check locations, as 
this technique is used by Modeler, 
AcoustaCADD and the PHD program. 
With the PHD program, at least compara-
tive statistical data is provided for different 
data points. 

Reverberation Time (RT60) — Eyring Method (top). Ct (Ctime) and %ALcons 
— Eyring RT60 calculations. 

EASE : LEEALEF H KA,. M3-26-1991 MAW PATCH 
Aue At Lop; 81 84 

SPEECH TRWISMISSIO« INDEX 
1 

(Refpeneo Lonuth 700ms) 
S'N. 1,Ale 

RASTI (ST!) and 
%ALcons — noise level 
included in calcula-
tions. 

My wish list for EASE would extend the 
ENERGY mapping style of simulations to 
include intelligibility, that is, give the user 
at least the option of fully mapping the in-
telligibility throughout the room. User 
defined data point density (10 uniform loca-
tions to a few hundred) would also be 
desirable. Even if this would take all night 
for the computer to chew on, so what? 
Alternatively, the user should at least have 
the option to use a mouse to click off multi-
ple points of interest on the screen (point 
1, point 2, etc.) and have the data calcu-
lated and displayed on the screen and also 
in a spreadsheet format. Also, I would like 
to be able to more efficiently compare 
soundfield coverage in different frequency 
bands, maybe using an animation tech-
nique similar to the type used in the Bose 
Modeler program. 

CONCLUSIONS 
EASE is an important program, with a 

number of unique capabilities. The pro-
gram's ability to aide the designer in in-
tuitively selecting and aiming speakers is 
the best I have seen, so far. The simula-
tions on the acoustic conditions of the 
room are both sophisticated and compre-
hensive; overall at least the equal of any 
other commercially available program. So 
are its simulations on the performance of 
the sound system. The high resolution 

EGA/VGA color graphics are excellent. 
EASE boasts a number of firsts such as 

complete file interchange with AutoCAD 
and auralizing interface with DSP hard-
ware. Also in EASE's favor is the lack of 
copy protection and "no strings attached" 
licensing. Not too bad for release 1.0!! 
On the other hand, the 'pop-up menus' 

user interface is a bit clumsy, although 
there is extensive on-line help built into the 
program. Room modeling is somewhat 
more tedious to input than the Mac based 
Bose Modeler program and JBL's Win-
dows based CADP2, although EASE does 
allow easy corrections and modifications 
of the model. 
I intend to use EASE for at least my 

next few design projects and will further 
report on my experiences with this pro-
gram. For the knowledgeable and really 
committed acoustican and sound contrac-
tor working on a critical and well budgeted 
job, EASE is the current state-of-the-art 
in sound system design programs. 

COMING SOON 
In the coming months we will be preview-
ing JBL's CADP2. JBL will not formally 
release this program until the October 
AES; I think most readers are curious 
about what features this program has. I 
have been receiving Beta (pre-release) 
versions for the past few months and have 
gotten JBL's permission to give our 
readers an early preview. Of course it 
would be unfair to critically review a pro-
gram that has not finished Beta testing 
(debugging) so a full scale review is sche-
duled for the fall. 
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Speakers 
in the 

Great Outdoors 
Striking a Balance Between Projecting Efficiency 

and Sound Quality 

BY PAMELA MICHAEL 

S
ometimes, as every sound contrac-
tor who does outside installations 
knows, the " Great Outdoors" is 

not so great. The problems inherent in 
outdoor installations are two-fold: sound 
transmission and equipment survivability. 
Outdoor sound gets very little reinforce-
ment from walls, and — alas — there are 
no ceilings. If there are no buildings or 
structures nearby, the sound continues to 
drop 6 dB every time you double the 
distance from the source. The difference 
in sound projection outdoors versus in-
doors is roughly akin to the difference be-
tween shining a flashlight on a white ceil-
ing and shining it skyward in the middle 
of the night: the light disappears quickly, 
and so does sound in an outdoor setting. 
Bass is also a tricky proposition in open 
space, although it can often be enhanced 
by positioning a speaker against a wall or 

under an eave. Proximity to the ground can 
provide some bass reinforcement, as well. 

In selecting an outdoor speaker, the 
contractor and client often must strike a 
compromise between projection, efficiency 
and sound quality. In many situations, par-
ticularly those with high ambient noise— 
a parking lot or recreation area, for ex-
ample—highly directional paging horns are 

Pamela Michael is a freelance writer who lives 
in Berkeley, California. 

the most effective choice, almost essen-
tial for intelligibility. 
Some of the first speakers ever stuck 

outdoors were paging reentrant-type 
horns. Their very design renders them 
somewhat weather proof because the 
most vulnerable part — the speaker part 
— is tucked away in the middle of the 
compound-curved horn. Engineered to 
avoid the necessity of a three foot long 
horn for efficient projection, the reentrant 
horn splits from the center, in effect, and 
folds back on itself, providing the same 
essential length in half the space. Reen-
trants are best suited for paging and voice 
warning, where music quality is not that 
critical. Fidelity is limited by the fact that 
the horn mouth has to be small for prac-
tical considerations and yet it needs to be 
large if it's going to carry a voice naturally 
and musically. If the size of these horns 
is practical, they may go down to 500 Hz, 
some even to 200-300 Hz. As a conse-
quence, they often deliver a nasal-
sounding "telephone speech." Despite 
their limitations, reentrants are an industry 
staple, and many times the most cost ef-
fective solution when projection and effi-
ciency are more important than sound 
quality. 
Bogen has an exceptionally large selec-

tion of all metal, weatherproof paging 
horns with a variety of options. The 

SPTL5-8A has a built in variable impedance 
selector for matching the speaker power 
requirements to a 25v or 70v constant 
voltage line. 
The SP15-8A (8 ohm) has an all-purpose 

mounting bracket for easy installation. It 
also affords easy maintenance — a must 
in many multiple horn sites — and a self-
aligning, field-replaceable diaphragm. A 
few of the many other Bogen horns 
suitable for outdoor settings are the 

BDT-30A, a bidirectional; the SPT-5A, a 
reflex horn with many applications; and the 
AH-5A, a self-contained, amplified paging 
horn with volume control. Atlas/Soundolier 
also has quite a few waterproof horns in 
their WT and WR Series, including an in-
teresting two-way all metal coaxial (Model 
WT-15T) with an integral high frequency 
acoustic driver, a low frequency cone 
loudspeaker, and a crossover filter with di-
viding network. It is mounted within a 
reflex type compression-loaded housing 
and designed for use in communications 
systems where music reproduction and op-
timum efficiency for maximum intelligibility 
and sound reinforcement are essential. 
Over the years, manufacturers have 
worked to improve the sound quality of 
reentrant horns and have experimented 
with various materials — plastic, 
fiberglass, metal. University Sound made 

a modest improvement in usefulness and 
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SLIM STYLE, SUPERB SOUND. 
Model SH2020 is a two-way system featuring a 20cm woofer and a new 
high fidelity dome tweeter with wide dispersion characteristics. Model 
SH2510 is a super low reproducing woofer system with a new double 
voice coil design--space saving without any sonic compromise. 

The combination is ¡stunning example of modern transducer technology 
from Fostex--one of the world's leading manufacturers of primary 
speaker components and systems. 

The wide dispersion dome tweeter in the SH2020 gives you much more 
flexibility of placement than that offered by conventional wall-mount 
or ceiling-mount units. When used in tandem with Model SH2510 Sub-
woofer, true fidelity is reproduced across the entire sonic spectrum. 

In fact, the music reproduction is so good, these Fostex systems, unlike 
typical wall-mounts, can be installed in homes as the primary music 
system--so they're ideal for surround sound entertainment centers. 

Fostex In-Wall speaker systems are also perfect for offices, restaurants, 

hotel lobbies and other commercial applications for background music 
sources. Their outstanding clarity makes them ideal as public address 
speakers for halls and meeting rooms. Their thin profile, designed for 
recessed mounting in walls and ceilings, plus a unique "cam action" 
mounting method requiring no external screws, make them the easiest 
to install in standard 2 x 4 stud construction. 

Space is already provided for in-line transformers when multiple SH2020 
units are used in larger systems. When two SH2020s are wired to the 
SH2510 you have a full response stereo system which rivals that of many 

high end (and often visually unappealing) speaker systems.You can take 
advantage of the human ear's low directional sensitivity to bass response 
and position the SH2510 with a great degree of freedom--it does not need 

to be contiguous to the SH2020s. 

Call or write for more information on these remarkable speaker systems--
you'll want to specify them for your very next job. We'll include data 
on our Model US 300--an omnidirectional underwater speaker system. 
It can be used for temporary or permanent sound reinforcement. It's 
safe, won't corrode, and most important of all, it sounds great. 

Method of mounting 

--

Modei SH2020 and SH2510 

Photo SH2020 

Photo SH2020 

 e Depth from front pane 
75-86 eimrn 

(215/w-3-71161 

Mounting wall thickness 
9 5-38nun 
(3/8"- 1-1/2") 

 • Easy snap on grill for 
simple maintenance 

e4 

Super thin design 
extending only tirnm 
(5 16") horn mounting 
piane 

Line transformer 
mounting spaces (two 
types) are provided 
(S/12020 only) 

Superior performance 
crossover network 

Features a special 
coaling for superior 
PerfOrmance 

\\\• Employes positive 
locking wall darnp 
thus eliminating the 
need of screws Or 
mounting 

Model SH2020 o 2 and SH2510 

Fostex 
FOSTEX CORPORATION OF AMERICA 15431 BLACKBURN AVE., NORWALK, CA 90650 TEL: 213-921-1112 FAX: 213-802-1964 
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quality with the constant-directivity, coax-
ial Direktor horn. Its sound coverage is 
more constant over its frequency range: 
it doesn't narrow at high frequencies and 
it doesn't boom out in mid range. 
But even the most advanced paging horn 

is not the speaker of choice in many out-
door installations. In both the indoor and 
the outdoor speaker market, the quality 
of sound demanded by today's customers 
is increasing as the listening audience 
grows accustomed to the generally higher 
standard now exhibited in home, commer-
cial and auto sound systems. 
The current boom in the residential 

custom installation market has resulted in 
a growing demand for outdoor compon-
ents, as well. Many companies offer their 
regular speaker products in a weather-
proofed version for bathrooms, patios and 
the like (JBL's popular in-walls, the 8305 

and the 8306, can be ordered with special 
water proofing, for example.) Why not have 
good sound in the living room and at pool-
side? This new demand has generated a 
flurry of new outdoor speakers, and 
brought quite a few new players onto the 
field. The general trend in the last decade 
or so toward fitness, sports participation 
and outside activity has brought more peo-
ple outdoors, and many of them are anx-
ious to bring hi-fidelity sound with them. 
Speaker manufacturers are responding 

to these needs in a market that only a few 
years ago had very few participants. As the 
number of outdoor speakers available to 
the commercial sound market expands, so 
does the number of companies bringing 
out new products or modifying existing 
speakers to withstand environmental fac-
tors. At NSCA, Fostex is introducing new 
outdoor speakers, OWI is showing its new 

Bogen 's model BDT-30A Bidirectional re-
entrant horn speaker. 

all-surface-mount outdoor and JBL is 
showcasing its new waterproof versions of 
the Control 1 and Control 5 speakers. The 
Control 1 has a 4-inch woofer with a 
titanium tweeter, the Control 5 features a 
6-inch woofer. 

Bozak (whose technology was pur-
chased by employees Bob Adams and Bill 
Kieltyka who went on to start their own 
company, NEAR [New England Audio 
Research]), was one of the first to attempt 
high quality outdoor sound for the com-
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communication, LaBelle offers a network 
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mercial and residential market about 20 
years ago. Their Bard model, no longer 
made, featured an impressive spun metal 
cone. The Electro-Voice Musicaster, which 
came out around the same time, was a 
weatherproof, direct radiant speaker in a 
plastic enclosure. It was semi-portable; 
you sort of dragged it around the pool. The 
Musicaster is still on the market, in a 60 
watt, 12-inch coaxial version called the 
Musicaster 100, a University Sound prod-
uct. (University, along with E-V, Altec and 
Gauss are now owned by Mark IV Indus-
tries. They share technologies and prod-
ucts rather freely.) The Musicaster 100, 
used in many theme parks is a compact 
12-inch coax with a 1.5-inch dome tweeter, 
coupled to a constant-directivity Direktor 
horn, with a 1,500 Hz crossover. 
One of the most critical areas of re-

search and development in the outdoor 

speaker market is durability — com-
ponents must be designed to withstand a 
daunting array of damaging elements: 
temperature extremes, dust, moisture, 
fungus, wind, insects (some lubricants at-
tract them like, well — flies). Most 

One of the most 
critical areas for 
outdoor speakers is 
durability. 

destructive of all is UV radiation: sunlight. 
Manufacturers have tried a variety of high 
tech materials to solve these problems, in-
cluding tempered plastics, stainless steel, 
and synthetic blends. 
The advantages of various polys and 

patented concoctions are hotly debated 
and the claims of indestructibility are as 

Atlas/Soundolier's WT-15T 

difficult to evaluate as the shades of dif-
ference between "weather resistant," 
"weather proof," " water resistant," 
"water proof," "environment protected," 
or even OWI's registered trademark 
designation "Weatherized." There are 
some speakers, the Rockustic, for exam-
ple, that can be left outdoors year round 
in unprotected settings. Some models in 
their seven-speaker outdoor line, like the 
Econorock, are guaranteed to withstand 
96 hours of total immersion in water 

A VISION OF SONIC EXCELLENCE 

Creative Acoustics engineered the most revolutionary con-
cept in recessed speaker design. The Deco 7 offers the most 
precise reconstruction of audio signals imaginable. Close your 
eyes and enjoy the sounds which emanate from the 6.5 inch 
coaxial driver whose secret lies in a patent pending crossover. 

Open your eyes and appreciate the inconspicuous hideaway 
that the Deco 7 occupies. The high-hat reflector conceals a 
two-way speaker which fits into a standard 6-inch ceiling. Easy 
to install and adaptable to any room design, the Deco 7 will 
bring a new world of superior sound into your life. 

Creative Acoustics • 197-09 Jamaica Avenue • Hollis • New York • 11423 (718) 464-6444 • FAX (718) 217-0076 
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TIMYTI 
Multi-
Formula 
Sound 
System 
For 
Multi-
User 
Installations. 

Only 144" depth 

OWI Incorporated 

1160 Mahalo Place 
Compton, CA 90220 

213.638.4732 
FAX: 213.638.8347 
1.800.638.1694 

Modular design allows 
"sound-to-fit" room 

adaptability. 

High impedance 
transformer and 
attenuator retrofit 
options for custom, 

labor-efficient 
installation. 

Custom retrofit options 

Full range. 
weatherized!' (Thindy 
III 3302) or coaxial 
driver model (Thindy 
III 3301) selections. 

Patented, spring-loaded 
bracket system for 
dramatically easy 

installation. 

Patented bracket to facilitate 
mounting (Pat. No. 4.860,369) 

Wafer-thin 13/4 " depth. 

Sophisticated, 
unobtrusive design. 

Easy-to-paint surface 
with screw-concealing 

caps. 

without deterioration of sound quality. 
Fabricated by hand from natural minerals, 
oxides, and a cement-like substance, 
Rockustic speakers are designed to look 
like rocks, and come in a variety of shapes 
and specs. Company President Tony 
Mule cited Rockustics, founded by a 
group of sound contractors in 1986, as the 
first to offer outdoor subwoofers. Although 
Rockustics speakers were originally 
designed for use in theme parks (they are 
in use at Disney's Splash Mountain, at the 
whale tank at SeaWorld, and all the Busch 
Garden water rides), they are now mov-
ing into the residential market, cropping 
up in gardens, walkways, a variety of ter-
rains. There are even Rockustics for 
hillside installations, a commercial model 
offering 350 watt continuous with all 
aluminum cone drivers, called " Hillside." 
The "Sub Rock" is a 250 pound subter-
ranean speaker (of its 34-inch height, 
about 12 inches extend above the ground), 
with a 15-inch poly woofer. 

Rockustics speakers 
were originally 
designed for use in 
theme parks and are 
moving into the 
residential world. 

Soundscape and Paramount are two 
other companies offering in-ground 
speakers, both look something like a 
mushroom and both, it turns out, were 
designed by Soundscape's Martin Collins. 
These omnidirectional speakers have an 
advantage in some situations: placement 
is not as critical and their diffused disper-
sion patterns may prove less disturbing to 
nearby neighbors. Soundscape's ATS 360 
comes in both green and brown and .can 
be hidden in foliage, soil, or even cement. 
Paramount (formerly Portland) offers sev-
eral in-ground omni speakers in its line; 
they are available with transformers or 
without. The 377B Granite has an 8-inch 
aluminum cone, a 2-inch piezo tweeter and 
75 watts rms. It comes in shrub green and 
granite color and can be buried so just a 

The Electro-Voice model S-40 compact monitor. 

few inches protrude above the ground. 
Paramount also manufactures weather 
resistant in-wall speakers. 
Audio-Technica has an unusual looking 

cylindrical ornni in its Design Acoustics line 
— the DA360 — that is used in above 
ground applications. It is pre-threaded to 
fit on a standard fence post, but can also 
be mounted under eaves. The DA360 is 
a two-way, with 6-inch cone woofer, and 
a 2-inch piezo tweeter. Its housing is made 
of ABS, a rugged synthetic that is also 
used by the Samsonite Luggage Company 
in suitcase construction. ABS accepts 
paint very well; thus the basic almond 
color of the DA360 can be painted to fit 
any design situation. Altec Lansing also 
utilizes ABS in the fabrication of its Model 
55, a small full range speaker. The 55 has 
a carbon fiber woofer and a glass-filled 
ABS plastic cabinet that is sealed with 
eight rubber gaskets. The Model 55 has 
a tonal balance that is slightly different 
from an indoor speaker, taking in to ac-
count the special acoustics of open spaces. 
Argos, too, uses ABS in the Weather-
master 500 Series, which has five models, 
including the " Eaves Mount," which is 
angled to project the sound exactly where 
you want it. The "Eaves Mount" is useful 
in drive-through installations. Argos also 
makes an unusual wooden patio speaker 
of rot resistant redwood. They also offer 
a full range redwood sound column with 
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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 offei 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 Gemcc line. And the only ringing 
in your ears will be from making the sale. 

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

GEMCO >IC 11 
GEMCO Eledronia, Inc P.O Box 993 Gallatin, TN 37066 (65)452-5960 

"See us at NSCA Booth #638" 
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a perforated aluminum grille, backed up by 
a fiberglass grille. Argos President Don 
McLaughlin echoes a sentiment heard 
from many manufacturers and sound con-
tractors: the worst enemy of the outdoor 
speaker is sun, not rain. As much time and 
money is spent improving speaker con-
struction materials and techniques as is 
spent on improving sound quality. The 
reasons are clear — a great sounding 
speaker that can't withstand the elements 
is of little value to the contractor or client. 

Another manufacturer of rugged, year-
round speakers is Misco (Minneapolis 
Speaker Company). General Manager Dan 
Digre suggests that grueling local winters 
have provided an ample proving ground for 
Misco outdoor speakers, all of which are 
made in Minnesota by this 40 year old 
company, which entered the outdoor 

market five years ago. They offer an ex-
tensive line of waterproof speakers from 
2 inches-8 inches, which includes several 
speakers designed for difficult environ-
mental applications. The Waterproof 
Series can withstand total immersion for 
96 hours, as well as extremes of temper-
ature ranging from —67 degrees to 185 
degrees E These speakers typically are 
used for outdoor intercom, paging or back-
ground music. Misco's Waterproof 
Intercom Series is designed for voice com-
munication in difficult environments — ex-
tremely dusty situations, for example. 
They are a good choice for a drive-thru 
services application. The WPS80, newest 
product in the Misco line, is an 8 inch wall 
mount coax in a plastic enclosure, with a 
slope baffle and a sturdy grille material of 
the same material used in automotive seat 
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Rockustics' "Sub-Rock" speaker. 

upholstery. It can be ordered with a 50 
watt volume control and is also available 
with an 8 watt, 70v transformer. It is also 
suitable for boat installation. 
Parasound speakers are also used on 

boats (as well as outdoor, dry land installa-
tions). Their AWM Series speakers all 
have diecast aluminum enclosures, 
ferrofluid-cooled tweeters, and polycar-
bonate diaphragms. They are specially 
equalized to compensate for what you lose 
outdoors. The AWM 360 has a 4-inch 
woofer and a 1-inch dome tweeter. The 
AWM 380 has a 5-inch woofer. The AWS 

Marine speaker 
manufacturers must 
factor in an addi-
tional consideration 
when building a 
speaker — corrosion. 

280 offers a 51/4-inch woofer and a 2-inch 
cone tweeter. Ohio loudspeaker acces-
sories company, Fourjay Industries, offers 
horns for marine use with stainless steel 
hardware. (In addition, they market a 
water resistant multi-baffle HF8 Series for 
non-marine applications.) 
Marine speaker designers and manufac-

turers must factor in an additional con-
sideration when building a speaker — 
corrosion. Salt is more destructive than 
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You've waited 20 years for a paging projector with 
all these benefits. 

The innovative PA430, a 30-watt paging projector, 
gives you easier, more economical installation than 
any other paging speaker...plus better sound and 
more controlled area coverage. And it fits a wider 
variety of applications. 

The versatile PA430 mounts directly to all common 
electrical backboxes and is quickly clamped to posts 
or beams. An exclusive University-developed swivel 
assembly permits pinpoint orientation in any direc-
tion, at any angle. 

You won't find a paging projector with better speech 
intelligibility. As the first paging projector ever to 
feature our constant- directivity principle, it pro-
vides accurate 60° x 40° pattern control over the 
important 2 kHz to 10 kHz range. And its double- slit 
phasing plug—another "first" in paging projectors 
—boosts high frequencies for improved off-axis 
performance. Its durable, high-impact horn elimi-
nates the hollow ringing common in metal horns. 

Designing the PA430 for improved speech intelli-
gibility was a major advance. Designing it to reduce 
total installed costs...now, that was ingenious. The 
PA430—pro quality in commercial sound— 
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water to many components. JVC entered 
the marine market one year ago and 
already has six models in their marine line, 
which is distributed through marine 
distributors and supply houses and boat 
makers. Their Model CS-MR626 has 
proved popular. Jensen has two new 
marine speakers, designed to overcome 

wind, surf and engine noise — Model 
JM1600 and JM 1610 — both 6.5-inch two-
ways, available in black or white with 
plastic grilles and stainless steel hardware. 
Jensen also markets an Advent Series in-
door/outdoor mini-speaker that can be 
moved from an indoor setting to an out-
door site. 

FOUL WEATHER GEAR. 

Perfectly suited to their environment, TOA's lineup of 

weather-resistant speakers takes the worry out of damp, 

humid and temperature-extreme installations. With ABS 

or polypropylene shells, zinc-coated brackets and stainless 

hardware, their sturdy constitution doesn't sacrifice sonic 

performance — woofers, CD horns and high efficiency 

drivers deliver uniform dispersion patterns 

and smooth frequency response. There 

are five models with 20-120 WRMS 

input power so that you can take 

on the elements like a duck 

takes to water. 

TOA 
TOA ELICTRONICS, INC., 601 GAMV,11 

SOLIDI SAN FRANCISCO, CA 94080 

4151588-2538 • 8001733-7088 
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In seeking speaker materials and tech-
niques suitable for marine application, 
speaker designers have learned some 
tricks from boat builders. Marine fabrica-
tion methods have been studied and bor-
rowed by more than one outdoor speaker 
manufacturer. NEAR uses a cabinet ma-
terial for its AES Series based on con-
struction techniques employed in surf-
boards and boat building, a combination of 

Marine fabrication 
methods have been 
studied and borrowed 
by more than one 
outdoor speaker 
manufacturer. 

fiberglass, foam core, and resin paint 
finish. The AES 2 has a sloped baffle of 
structural foam that can be set on the 
ground or wall mounted. Its 8-inch 
aluminum cone woofer, 2-inch aluminum 
tweeter provide one or two more dB more 
efficiency than its " little brother," the AES 
1.5. Both feature neoprene rubber sur-
rounds, which Vice President Bob Adams 
says stand up to UV better than foam. 
NEAR manufactures its own drivers, 

In seeking speaker 
materials and tech-
niques for marine ap-
plication, designers 
have learned from 
boat builders. 
cones, and magnet and assembles its 
products in house. (An additional note: 
Bozak products can be repaired by NEAR 
technicians). They are working on a pro-
totype of a smaller model for the AES 
Series, which will be shown at CES in 
June. According to Adams, it will feature 
new drivers and use the same aluminum 
cone as its predecessors. 
Sonance is also introducing a new out-

door product at CES. Jeff Spencer, Vice 
President in charge of Research and 
Development, says Sonance's sales of out-
door speakers is increasing, particularly 



NEAR's AES 2 speakei. 

for the residential market. Sonance just 
entered the outdoor market last winter, 
with their SB-30, a woofer in a sealed and 
enclosed box. Many of the in-wall speakers 
in the Sonance line, as with many manufac-
turers, can be "waterproofed" for exterior 
use, or for use in saunas and bathrooms. 

OWI's National Sales Manager, Ned 
Morioka maintains that no speaker will last 
for very long in a sauna or steam room. 
"There's nothing that will last in that kind 
of environment," he says. OWI's newest 
in-walls, the MF-4 and the MCX-5, which 
feature patented casings, are excellent 

The explosion in the 
home installation 
market could result 
in unqualified in-
stallers doing the 
work of sound 
contractors. 

choices for bathrooms or pool areas, he 
feels, but putting them in the environment 
of extreme moisture and heat found in a 
sauna will nullify their five-year warranty. 
"OWI speakers will probably outlast other 
speakers in a sauna, but they will not last 
five years. No speaker could." Morioka 

expressed concern that the explosion in 
the home custom installation market could 
result in unqualified installers doing the 

work of sound contractors, and choosing 
components inappropriate for the job. 
OWI specializes in small aluminum die-

cast speaker boxes, both low and high im-
pedance. They have recently released a 
spate of new speakers including the 
Thindy 3-3300 — a "Weatherized," full 
range, in-wall; and an all-surface mount 

speaker, available in low impedance (the 
502), high impedance with built-in 
transformer in 2.5, 5, 10, and 15 watts (the 
572); and the 5742, also with built-in 
transformer in 20, 30, 40 and 50 watts. 
The latter was designed in response to the 
demand for high powered equipment for 
discos and bars where it is necessary to 

PLAN FOR THE UNEXPECTED. 

Because you can never be too well prepared, the TOA 

AX-1000 mixer has eight input ports with a choice of 

37 modules — including mic, line, aux, BBE, I/O and 

bridging — making design, upgrades and changes, quite 

literally, a snap. Advanced circuitry lets you tailor the 

gain sharing to match the acoustic conditions ... so each 

mic gets maximum available gain for intelligibility. It's 

completely automatic, completely modular, completely 

silent, completely reliable. Just what you'd expect 

from TOA. A versatile, forward-

thinking mixer that helps you 
' • • 

look very well prepared indeed. **a 
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KSI 

get the level above that of the crowd. Also 
just introduced — customized stainless 
steel stakes, ready to install in the ground. 
The stakes (Model SS 3) come with pre-
drilled holes that fit with all brackets. 
Mounting versatility is one of the strong 

points of the B.E.S.T. anodized aluminum 
BT-82, a full range transducer. The BT-82 
can be used with a variety of mounts— 
floor, swivel, column, pole, truss/beam. 
They have been in place at the Hollywood 
Bowl for over eight years and are used in 
many malls throughout the country. 

Big outdoor sound is the forte of Peavey 
Stadia speakers. They are available in basic 
black or white and feature enclosures that 
lock together to create speaker clusters. 
E-V also offers equipment suitable for high 

output announcing. Many of their com-
pression drivers are used in stadiums. 
They recently introduced a new product, 
shared with University Sound, another 
Mark IV company — the S-40. (Universi-
ty's version is called the EV S-40). The 

Manufacturers are 
accepting the 
challenge presented 
by the elements. 

S-40 is a compact two-way with optional 
transformer. 
They call it a personal-sized monitor. It 

was designed to accommodate a variety of 
monitoring and playback applications from 

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. 

For more information, call: 

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

recording and live performance to 
foreground and background music. The 
polypropylene enclosure features threaded 
inserts in combination with optional 
mounting hardware, providing a flexible 
mounting system. 
An increasing number of manufacturers 

and designers are accepting the challenge 
presented by the elements, producing 
durable outdoor speakers with good 
sound. Yet another challenge is being ac-
cepted by fewer companies — underwater 
speakers. Perhaps the small field is a 
reflection of the limited market they repre-
sent. "No one is going to get rich on 
underwater sound," says Ron Bull, presi-
dent of Canada's KDM. KDM sells only 

complete underwater systems. These are 

Enjoy the ultimate union 
of classic landscaping 
ornament and sound 
with our weatherproof 

simulated stone 
environmental 

speakers. 
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U.L. approved and are manufactured with 
oddball connectors to prevent users from 
connecting any non-KDM components, as 
a safety precaution. The lack of specs on 
U.S. underwater equipment surprises him. 
Working with water and electricity is not 
the most risk-free proposition. 

Bull believes there is untapped market 
potential for underwater sound — among 
his suggestions: entertainment and voice 
warning capability for lap swimmers; and 
aqua culture farming, providing com-
munications and music to oyster farm 
workers, for instance. A large portion of 
his sales are to swimming clubs for syn-
chronized swimming teams. It is important 
for the swimmers to hear instructions and 
music both underwater and above water, 
with no confusing sound delay, which 
presents interesting technical problems. 
La Belle, University and Fostex are 

other members of this select group of 
underwater speakers manufacturers. (The 
United States Navy is probably the biggest 
end user of underwater technology for 
submarine communications and such). 

The outdoor speaker 
market has come a 
long way from the 
drive-in movie theater 
market. 

Fostex's US3000 can be installed tempor-
arily, as from a float, or installed per-
manently as a standard pool lighting fix-
ture. The speaker and cable are coated 
with plastic resin to protect against salt and 
chlorine corrosion. Safety features include 
a three-wire conduction system with a 
dedicated ground wire. University Sound 

has marketed an underwater speaker for 
16 years. Their UW-30, what they call the 
Diatran is a patented transducer type 
speaker that utilizes the case's structural 
enclosure as the sound transducer. This 
UL-listed product can be used in fresh or 
salt water and comes with a five year 
warranty. 
The outdoor speaker market has come 

a long way from the drive-in movie theater 
market of the '50s and '60s, which com-
prised a good portion of customer base to 
companies like Projected Sound, which 
now sells only one percent of its speakers 
to drive-ins. The market dried up in the 
mid-'70s, says Projected Sound Vice Presi-
dent Dick Hilligoss, when drive-ins 
switched to radio sound. The applications 
for outdoor speakers, however, can only 
diversify in response to demand in ways 
we can only imagine. III 
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CONSULTANTS' CORNER 

JOEL LEWITZ: "YOU HAVE TO 
BE ORGANIZED" 

By Pamela Michael 

With this issue of Sound 
& Communications, we 
begin a periodic series 
of interviews with con-
sultants who are out 
there designing the 
systems and managing 
their businesses. Pam 
Michael visited with 
Joel Lewitz who recent-
ly set up his own shop 
near San Francisco. 
— Editor. 

Driving across the Golden Gate Bridge 
from San Francisco, the first town you en-
counter is Sausalito—quirky, quaint, and 
quintessentially Northern California. It is 
here that audio consultant Joel Lewitz 
decided to locate his business after ending 
his 14-year partnership with Dennis 
Paolletti, leaving a large, complex con-
sulting operation (and a long commute) for 
the hands-on involvement and personal at-
mosphere of the four-person office of 
Lewitz and Associates. 

From his desk, Lewitz can keep an eye 
on his sailboat, bobbing in the Bay less 

than 50 yards away. Staff meetings and 
client consultations are often held on board 
"The Cygnus." No doubt such perks 
contribute to Lewitz's seeming sense of 
contentment. 
Sound & Communications: Can you 

tell us a little about your background? 

Lewitz: After graduating from Highland 
Park [Illinois] High School, I went to the 
University of Michigan and got a 
Bachelor's Degree and a Master's Degree 

in electrical engineering. Even though I 
know a lot about electronics because I've 
got a Master's and a Bachelor's degree 
in electrical engineering, I never took a 
course in architectural acoustics and I 
never took a course in sound system 
design. The University of Michigan in the 
late sixties didn't have those courses. 
There are some schools now where you 

can get a PhD in acoustics, but that 
doesn't make that person the best 
acoustical consultant. Most of those peo-
ple end up going into teaching or research 
— they do the theoretical acoustics, the 
way-out stuff like psychology of sound and 
such. 
Good design skills are mainly a matter 

of experience; you just have to do it long 
enough. I was lucky enough to go to work 
for a firm where there were people with 
the capability and experience and will-
ingness to teach me, and so after awhile 
I got pretty good at it. 

Lewitz: At the University of Michigan, 
they had a placement service. One of the 
companies who came to interview stu-
dents the year I was graduating was Bolt, 
Beranek 8z Newman. This was in 1968. At 
that time BB&N was the largest acoustical 
consulting firm in the country. They were 
opening a branch office in San Francisco 
and they were looking for someone with 
a graduate degree in electrical engineer-
ing to design the sound systems for the 
projects that they were doing in architec-
tural acoustics out of their San Francisco 
office. When BB&N came along, they 
were making a graphics tablet, sort of like 

a digitizing pad that we use today. This was 
20 years ago, and by chance, I had one of 
those things, because as a grad student 
I was running the computer graphics lab. 
Sound & Communications: What 

did a 1968 computer graphics lab have in it? 
Lewitz: Well, we had a Digital Equip-

ment PDP 11, a mini-computer. The 
graphics had more to do with graphs and 
things, it wasn't CADD. We would draw 
Nyquist plots. In other words we would 
have a program that would calculate 
Nyquist plots, so you could get the 
numbers, but you could also get it to draw 
it, and so most of the stuff we were doing 
was graphical, not graphics. It was pretty 
primitive stuff. In fact, my masters' pro-
ject was in computer graphics, and it was 
mostly because I was interested in com-
puters and programing. The actual work 
had do to with electrical engineering, 
though, not audio. 
Anyway, I recognized the name of 

BB&N when I saw it on the list of com-
panies coming to campus, and they were 
looking for someone to place in San 
Francisco. Sounded good, so I went to the 
interview and liked them and they liked 
me. They had a Chicago office with a cou-
ple of pretty good guys, well known now 
— Dave Klepper and Peter Tappan. I 
visited the Chicago office over a 
Thanksgiving holiday, and what they were 
doing there was pretty interesting. 

Although at that time, I'd never done any 
sound systems, I certainly knew circuits 
and I certainly knew systems. Didn't know 
too much about loudspeakers, but they 
hired me. I started to work for them in 
December of 1969. 

Sound & Communications: Were 
computers being used in audio in 1969? 

Lewitz: No. The first computer I ever 
used in audio design was an HP 35. We got 
one when they first came out — 1972, I 
think. That's how we used to do it, before 
AcoustiCADD and CADP. It was all done 

graphically, and coverage patterns were 
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done using descriptive geometry. The 
story I heard about the HP 35 break-
through is that there were only two people 
in the world who knew the algorithm for 
doing logs. Both of them worked for 
Hewlett Packard, and so the breakthrough 
key was the log key. This was the big 
breakthrough for acoustics, as well, be-
cause decibels are all logarithmic. In terms 
of doing all of our analysis and calculations, 
the HP 35 was invaluable. Then I got my 
first IBM PC in 1980. As far as I'm con-
cerned, one of the biggest, if not the big-
gest, change in our industry has been 
computers. Of course, almost every in-
dustry can say that, it doesn't have to be 
acoustics. But it's not just the calculations, 
it's word processing, spec writing, re-
ports, correspondence, CADD, AutoCAD, 
everything — the drawings, specifications, 
design and communication. 

Sound & Communications: Are you 
"on-line"? 

Lewitz: Yes. For example, some archi-
tects, rather than sending me a disk, will 
just modem information. We don't have an 
E-size plotter. We used to have one, but 
it was a pain. I decided I didn't want to 
be in the plotting business. I wanted to be 
in the acoustical consulting business. 
There are people who do it better, such 
as blueprint services. Many of them will 
give you the modem to use, and the soft-
ware. You can't argue with that. 
I modem the AutoCAD file and they 

send back the plot later that afternoon. 
That means we're not cleaning pens, pay-
ing for maintenance contracts on the 
equipment. I don't have to worry about 
buying paper and supplies. If you really 
look at how much time you spend fixing 
paper jams and starting over and setting 

up, and troubleshooting, you're not sav-
ing any money. Just about everything else 
we do in house. We have laser printing in 
house, do check plots, and so on. 
Sound & Communications: What 

are some of your current jobs? 
Lewitz: We're doing a lot of work now 

for Bill Graham, because at these outdoor 
amphitheaters like Shoreline and CalExpo 
there's a concern about environmental 
noise. At Shoreline, for example, you can 
hear the concerts in Palo Alto, five miles 
away. It turns out it has a lot to do with 
the weather. It's not that noisy, but they 
get calls and people complain. They're a 
responsible organization and so they want 
to respond to it. 

Sound & Communications: What's 
to be done in this type of situation? 

Lewitz: Any noise control problem can 
be solved by one or more of five general 
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solutions to noise control. Number one is 
quiet the source. Two is enclose the 
source. Three, enclose the receiver. Four, 
remove the source and receiver farther 
apart. And five is to mask the source. 
Having said that, here's what we're try-

ing to do at Shoreline specifically. We're 
implementing number one, controlling the 
source. What we're trying to do is 
establish limits at the console, so that they 
monitor the level at the console and try 
to keep it to a level. We also employed 
number two, which is to enclose the 
source. That's a big one because all of 
these amphitheaters have been designed 
with sound walls. When you do noise con-
trol analysis, if you have control over the 
venue, as in this type of permanent in-
stallation, you try to move the wall in 
closer to the source. You have a lot more 
control if you can participate in the design 
of a facility, of course, because you can put 
up the sound wall and you can locate and 
orient the loudspeakers, and select the 
loudspeaker in a way that will minimize the 
amount of sound energy that gets out of 
your container. 
Now in touring sound, the groups will 

tour with their own sound system, so you 
end up not having much control over the 
kind of devices that are used, as you would 
in a permanent facility. And Shoreline, for 

example, has some permanent installation. 
The lawn sound system is permanent. The 
group's sound system, then, is primarily 
for the fixed seats, and so they have a very 
little bit of control over it. 

I'm often called on to testify before city 

Joel Levitz at his office in Sausalito California. 

councils about these kinds of environmen-
tal noise problems. You learn a lot about 
psychoacoustics and politics at these public 
forums. Of course, for every person who 
calls to complain about concert noise in 
their neighborhood, you'll get someone 
calling in saying, "I can't hear it well 
enough, turn it up!" 

In the Bay Area, especially after 
September, we get temperature inversion 
layers in the atmosphere. Because of the 
density of the air and the physics of the 
way sound propagates, the little air 
molecules are vibrating, and you can pro-
pagate sound pretty fan In fact, it bounces 
over — you know, no complaints a mile 
away, but five miles away they're calling. 
And that has to do with the particular at-
mospheric conditions. 
Sound & Communications: Who are 

some of your other clients? 
Lewitz: Everybody from Levi Strauss 

to Stanford University and the Mormon 
Church. 
Sound & Communications: I under-

stand you do quite a bit of work for the 
Mormon Church. 

Lewitz: They have selected con-
sultants to do work for them regionally, 
and when they hit upon a good consultant, 
they like to keep him. They have quite a 
few facilities, and the work is surprisingly 
challenging. We've done some unique tele-
conferencing systems for them where they 
link a bunch of chapels together on an 
audio teleconferencing system. You don't 
see that very much—most of the church 
jobs we do are just a church. It might be 
pretty big, 5,000 seats or something like 
that, but it's just one congregation, 
generally. I'm on my way to Hawaii this 
week to do a church teleconferencing job, 
in fact. There's a church on Kaui, one on 
Molokai, and one on Maui. 
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When they have group meetings, when 
they all want to get together, there's no 
way they would fly everyone to, say, Maui. 
Whereas on the mainland, everyone would 
just drive 30 miles or so to a central loca-
tion, in the islands, that's impossible. So 

the only way to do it there is with 
teleconferencing. 
Sound & Communications: What 

has been your most challenging job? 
Lewitz: The most challenging jobs are 

the ones that have the most acoustically 
challenging environments. You can design 
the best sound system in the world, but 
if the room acoustics are poor, it's not go-
ing to sound good. So the jobs that come 
to mind are the most acoustically challeng-
ing. A room becomes acoustically chal-
lenging when it gets big. When a room 
gets big, it gets reverberant. 
There are two jobs that come to mind 

and that were a lot of fun. One was the 
Diablo Canyon Nuclear Power Plant 
because it was big, reverberant and noisy. 
The other was the Kingdome. It was big, 
reverberant and noisy, too. That's the 
definition of acoustically challenging—big, 

reverberant and noisy. Most of the arena 
jobs are not so big, in terms of enclosed 
volume, so you can get enough absorption 
in there to get a well-behaved space. 

Sound & Communications: How do 
you get most of your jobs? 

Lewitz: Most work comes from refer-
rals. That's the best kind of work, because 
then you don't have to spend much time 
on marketing. After you've been around 
for 20 years, you have enough projects and 

enough former clients, so that people 
know your work. Satisfied customers are 
the best way to generate new business. 

I've gone on interviews, and you bring 

all your fancy brochures, and brochures are 
fine, don't get me wrong, but what the 
prospective client most wants to see is a 
list of former clients and projects. 
Sound & Communications: Do you 

advertise? 
Lewitz: Acoustical consultants used to 

be sort of like lawyers or doctors. It was 
considered "unprofessional" to advertise. 
But now, it's okay. And there are a lot of 
ways to advertise, both directly and in-
directly. If you write an article for Sound 
& Communications, for instance, you get 
your name in Sound & Communications, 
and it's a great way to advertise, plus it's 
cheaper than taking out a one page ad. 
There are trade magazines where it's wise 

to advertise, but I don't believe that many 
acoustical consultants get the majority of 
their business from advertising. Most 

(continued on page 102) 
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Club Sound 
on St. Lawrence 

Street 
Le Belmont in the Heart of Montreal 

BY RICHARD J. GRULA 

W
hen club-owner Marc St. Marie 
decided to renovate his popular 
venue, Le Belmont in Mon-

treal, he gave contractor Michel Berard, 
president of ABC Sound Inc. the kind of 
simple instruction everyone in the installa-
tion business dreams of hearing. As 
Berard says in his French-tinged English, 
"He told me he wanted the best." 
Berard took the advice to heart, pro-

viding a rental system which included E-V 
Deltamax enclosures, Crown amplifiers 
and Klark Teknik equalizers in the main 
house rig, plus an ambient system featur-
ing compact JBL Control 5 enclosures. 
Le Belmont, a medium-sized club with 

a 380-person capacity, is situated on 
Montreal's Saint Lawrence St. — a buzz-
ing thoroughfare of nightclubs and eateries. 
As contractor Berard describes it, this 
former tavern with 16-foot ceilings, stakes 
out a niche as a "modern, hi-tech dance-
club with a very relaxed atmosphere." To 
create this unusual blend, several projec-
tion systems run old films and television 
programs on the concrete walls above the 
audience and a 15-foot wide video screen 
above the middle of the dance floor. A sur-
real edge is provided by a bevy of attitude-
heavy mannequins casually placed around 
the room. The final touch is a state-of-the-

Richard J. Grula is a freelance writer based in 
Hoboken, New Jersey. 

The stage at LeBelmont, a medium sized club 
with 380-person capacity. 

art sound system playing popular alter-
native and rock music. 
The club offers a main room with a three 

and one-half-foot high stage at one end and 
a small mezzanine at the opposite end, and 
a 100-capacity terrace overlooking the 
street. The dance floor occupies two 
spaces — the stage and the area directly 
in front of the stage. The DJ booth is 

located eight feet above the dance floor, 
against a wall. 
The E-V Deltamax was installed in Le 

Belmont during a complete renovation 
done two years ago. At the time, owner 
St. Marie received proposals for three 
systems. Contractor Berard, who owned 
the system then being replaced, recom-
mended the E-V Deltamax. 
A main function of the Deltamax was to 

correct weaknesses in Berard's old 
system, a 2,300 watt rig. The system was 
located almost against the wall at the rear 
of the stage, pointing out to the rest of the 
club (at that time, the stage was the only 
dance floor). This system layout acted with 
the hard surfaces of the club to produce 
a less-than-ideal sound. 
"We had some real problems with 

reverberation," admits Berard. " It was 
booming because the club had a lot of con-
crete surfaces, floors of tile or marble and 
that 16-foot ceiling. And there was no way 
the owner would change it because that 
would alter the look of the place. So there 
was no absorption material — very 
reverberant." 

Since the area in front of the stage was 
being converted to a second dance-floor, 
Berard decided the main Deltamax enclo-
sures would be located at the edge of the 
stage, between the two dance-floors. He 
arranged the enclosures into two stacks, 
each containing a single Deltamax DML 
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Leave them something 
to remember you by. 

They use the system, but didn't 
• 

fr,e attend the meetings. They didn't 

proof the drawings, work the late hours 

or front the money for new technology. 

They won't see the best pulled cable or 

appreciate the fine points of your system 

design. Their impression of the result is based 

upon their daily experience, and often it's 

affected by some of the many things which were 

outside your control. 

But you can do something about what system users 

do see and hear. Have them see and hear a C 580. 

The C5813 has a sleek, contemporary look. It sounds 

great, installs easily and makes sense in a competitive bid 

environment. It makes you look good — to both the cus-

tomer and the installation crew. It represents the top quality 

work your customers don't see, in a way they can appreciate — 

day in, and day out, year after year. 

The end of any project is jest the begining of the next, and each 

year there are three more bidders for each system. Your best refer-

ences are your happy customers, but they need some help to realize 

what a great job you've don.e 

The C580 is part of making your finished system the calling card you'll 

want to leave behind. 

¿l oudoe , 

AKG Acoustics, Inc 

1525 Alvarado Street, San Leandro, CA 94577 

Tel 415/351-3500 Fax 415/351-0500 
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2181 AP (measuring 36 inches x 22 inches 
x 30 inches with two 18 inch drivers) for 
bass and two Deltamax DML 1152 AP 
(each measuring 30 inches x 18 inches x 
16 inches and containing a 15 inch driver 
and a horn) for the mid- and top-end. The 
DML 2181s and one pair of DML 1152s 
were faced out toward the new dance floor 
and the rest of the club. The top pair of 
DML 1152s were turned to face the stage 
dance floor. Since the Deltamax bass bins 
are omni-directional, this resulted in an 
even spread of sound pressure levels 
across both dance floors. 
"The projection of the Deltamax helped 

a lot in controlling reverberation prob-
lems," says Berard. "We avoided the wall 
reflections by the way we aimed the boxes. 
And we used an Ivie realtime analyzer to 
calibrate the system and check problems 
with reflection. Then, at night when the 
club was full of people, we went back and 
tuned the system again so it would sound 
warm with an audience." 
Whenever Le Belmont presents a live 

band or has a stage orator (if the club is 
rented for corporate presentations, for in-
stance), the top pair of DML 1152s are 
rotated outward to face the rest of the club. 
To facilitate this movement, Berard 
secured each enclosure on floor to ceiling 
poles with custom clamp mountings. 
"We had to create a kind of swivel clamp 

at a local metal shop," says Berard. " It 
bolts onto the back of each speaker box. 
There's one clamp on the bottom and one 
on the top of each box. The top one is a 
little longer than the bottom one so it tilts 
the box downward a bit." 
Power for this main house system is 

supplied by Crown Macrotech amplifiers. 
A Crown 2400 provides 1500 watts to each 
bass bin while a second 2400 drives the 
15-inch drivers in the DML 2181s. A single 
Crown 1200 drives the four horns. A 
stereo, 31-band Klark Teknik DN 360 B2 
graphic equalizer handles the curve of the 
system. 

Additional signal processing and speaker 
protection comes from four E-V Deltamax 
Controllers, which are part of the total 
Deltamax system. As with other con-

Several projection systems run old 
films and TV programs. 

trollers of this type, the Deltamax con-
trollers are hooked into the signal chain at 
multiple points to monitor and fully con-
trol signal level, protecting the drivers from 
distortion damage. In order, the signal 
chain at Le Belmont goes: DJ mixboard — 
KT EQ — Controller — Crown amps — 
Controller — Deltamax enclosures. In this 
setup, the controller hears the signal com-
ing from the amps and can reduce the level 
by 3 to 6 dB if a speaker-damaging 
overload is present. 

LeBelmont is modern, 
hi-tech danceclub with a 
relaxed atmosphere. 

"Attitude-heavy" man-
nequins are casually 
placed around the room. 
The DJ booth is at the 
right. 

Rounding out the house system is the 
DJ gear — three Technics SL1200MKII 
turntables with Shure SC35C cartridges, 
one E-V 757 microphone, a Tascam 112 
cassette deck with remote and a Tascam 
M216 mixboard. The microphone is 
typically in the booth. If a mic is required 
on stage, it can be plugged into one of 
three permanent stage mic inputs which 
are routed up to the booth. 
To complement the house system, 

Berard installed an ambient system in parts 
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of the club far away or not directly in line-
of-sight to the house system. For this, 
Berard used six small JBL Control 5 
enclosures arranged in three stereo pairs. 
One pair is used to fill the mezzanine, one 
pair hangs from the mezzanine and fills in 
the back of the main floor and one pair 
covers the terrace area. Each pair is 
powered by a University MA 605A 
amplifier. 
"The distance from the front of the club 

to the rear is just small enough so that we 
could avoid using a time delay on the am-
bient rear system," says Berard. 

Berard and ABC completed the installa-
tion of the new system in two days while 
the club was closed for other renovations. 
Since he'd installed the previous system, 
he knew what to expect in terms of poten-

tial wiring and sound problems. As he says, 

"We were so used to this place that we 
knew the problems and exactly which solu-
tions we would be using." Such familiari-
ty with the venue made installation and 
tuning a fairly easy task. 

Berard and ABC com-
pleted the installation 
of the new system in 
two days while the 
club was closed for 
renovations. 

Twice a month, when Le Belmont 
presents a live band, Berard brings in ad-
ditional gear to handle the job. This in-
cludes a Soundcraft board (24 or 32 chan-
nels, depending on the performer's 

needs), E-V FM-1502 and FM1202 stage 
monitors, another Klark Teltnik EQ (so the 

house EQ remains untouched) and a rack 
of Lexicon and dbx outboard gear. Le 
Belmont's Deltamax enclosures are used 
as the house system. 
Having tuned the Deltamax system with 

musical selections from Sting, Phil Collins 
and Technotronic while the club was both 
empty and full, Berard rated the system 
operational and judged the installation a 
success. It was an opinion shared — to 
some degree — by owner Marc St. Marie. 
"You want to know his honest opinion?" 

laughs Berard. "He doesn't care about it. 
Marc said, 'As long as my customers are 
happy, then I don't have any complaints.' 
Everybody has said they're happy with the 
sound system, so it's a beautiful thing, 
hmm?" 
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EURO DISNEY 

(continued from page 49) 

DAS system, where the signal is converted 

to zeros and ones. At the output main-
frame, engineers for live or broadcast 
sound can choose whether they need 
analog audio from XLR outputs, digital 
hard wire signal or a continuation of 
fiberoptic information, Olah said. 

The Dutch elec-
tronics giant Philips, 
is general contractor 
overseeing construc-
tion of the project. 

First introduced at the 1989 AES show 
in New York, the Lester DAS-2000 sells 
for roughly $37,000. The system is de-
signed mainly for temporary broadcast ap-
plications such as the Olympics, for which 
Lester is reportedly negotiating with NBC. 
The other key fiber optics player, Klotz, 
has a highly specialized system that costs 

roughly $200,000 and is designed for per-
manent installations. England's Wembley 
stadium now uses a Klotz fiber optics 
system, for example. 

There haven't been 
many real-case uses 
of these systems. 

Lester Audio beta-tested the DAS 
system by broadcasting 17 days worth of 
boxing and basketball at the Goodwill 
Games in Seattle last August. Still, there 
haven't been many real-case uses of these 
systems in live sound, recording or broad-
cast, Olah noted. 

"This whole technology is brand new," 
said Olah, who attributes the rise in fiber-
optic audio to the development of 16- and 
18-bit digital converters. He credited much 
of the DAS's technological features to col-
leagues in the Technical University of 
Budapest, Hungary — from which Olah 
graduated with a masters degree. Lester 
Audio has an on-going partnership with the 
University, Olah said. 

Lester may have to further customize its 

system depending on what sampling rate 
and digital format Disney chooses. 

"It's very easy to change formats," 
Olah said. "We could just take out the 
transmission function from the digital CPU 
board and simply modify the transmission 
board and build a format converter. We 
could have it done in three weeks." 

Olah said that if Disney chooses a digital 
mixing board or digital workstation, the 
audio could be piped in digitally via cop-
per or directly on fiber. 

Videopolis is one of 
few places in the 
park where the 
speakers systems will 
be out in the open. 

But Olah said the biggest challenge for 
him on this job is not merely a technical 
one. 
"To work for the Disney operation in 

Europe is really number one," said Olah. 
"Disney is of course a very fair customer, 
but also a very tough one. It's sort of make 
it or break it." 
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Installing 
Arthur's 
Landing 

A Restaurant with Sound Fit to Please an Emperor 

BY ART STEINMARK 

A
rthur E. Imperatore is called the 
Emperor of the West Bank — this 
West Bank being the New Jersey 

side of the Hudson River overlooking 
Manhattan. He's rebuilding that once 
thriving industrial area with a vision of a 
"Venice on the Hudson." Emperor is 
English for the Italian imperator, but, more 
than that, the nickname is a tribute to 
Imperatore's style: He likes to do things 
right. 

In fact, he's known to demand perfec-
tion. His trucking company is not only pro-
fitable, but is a model of efficiency. His 
yacht is not only large, but houses a col-
lection of paintings by artists such as 
Toulouse-Lautrec, Renoir and Matisse. 
Most recently, however, Mr. 

Imperatore's showplace restaurant, Ar-
thur's Landing, in Weehawken, New 
Jersey benefited from his golden touch. 
Customers and critics alike had been at a 
loss for superlatives to describe the views 
of Manhattan, the delicate New American 
cuisine, and the pleasure of the experi-
ence, including Mr. Imperatore's trans-
Hudson "Port Imperial" ferry service. 
However, "Mister Arthur" himself felt 
that one aspect of the restaurant did not 
pass muster: The sound system wasn't 
shipshape. 
He called in MAS Audio, the audio de-

sign company that had installed a custom 

Art Steinmark is a business writer based in New 
Hope, Pennsylvania. 

A totally refurbished industrial building, 
Arthur's Landing has walls of concrete and 
glass. Sonex I sound-absorbing material was in-
stalled to improve acoustics. 

system in his Bucks County, Pennsylvania, 
estate. Their job was to design a solution 
fit for an emperor's listening pleasure. And 
one that would accommodate the demands 
of the restaurant . 

Previously a marine shipping terminal, 
the building's exposed slab and beam con-
struction predominates the decor as well 
as functional considerations, like the in-
stallation of a sound system. Floor-to-
ceiling windows on three sides offer broad 
views of the marina and New York City 

across the river. 
MAS began by conducting a two-day site 

survey. "The first day Michael and I went 
in with our wiring team so they could see 
the exposed I-beam construction," says 
Roger Williams, partner in MAS with 
Michael McCook. "After this, we were 
able to develop an accurate estimate and 
schedule for installation." The second day, 
an MAS architectural draftsman went along 
to do preliminary system drawings. 
The restaurant has two bars and three 

dining areas on two floors. Downstairs 
there is one bar and one dining area; 
upstairs has a bar and two dining areas. 
"We decided to create five independent 
listening zones, based on the seating ar-
rangements, with a great sound system in 
each one," Michael McCook says. " Our 
proposal featured digital remote volume 
control in each zone and separate EQ for 
each." 

In addition the proposed system took 
into account: 
• Chatter caused by reflective surfaces: 
stone floors, concrete ceilings and floor-
to-ceiling windows. 
• Need to accommodate live and prepro-
grammed material. 
• Security. 
• Aesthetics. 
• Installation and switchover with minimal 
interruption of restaurant business or 
availability of music. 
To improve acoustics by eliminating one 

reflective surface, 436 square feet of 
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Sonex I sound absorbing material was in-
stalled on the ceiling of the first floor din-
ing room but not the bar, which is intended 
to have a livelier atmosphere. "Just talk-
ing, we could hear the improvement the 
Sonex was making as we installed it," 
Williams remembers. "Eliminating one 
bounce cut out a lot of noise, really 
softened the sound." 
Two models of MAS-designed full-range 

speakers are used, the MAS M and the 
B6.5. "We designed these specifically for 
use in distributed speaker systems," 

View of restaurant section just before completion. MAS-designed speakers allow for coordination 
of colors and materials with the existing decor. 
Omnimount hardware was customized by MAS. 

McCook explains. "They're efficient, with 
excellent bass response. And we can 
match colors and materials to those of the 
room setting." Omnimount speaker 
mounts were interfaced with industrial I-
beam clamps to install the system's 13 
speakers. Secondary safety chains on 
flown speakers protect hardware and 
customers alike. 

Wiring is dressed along the beams and 
otherwise unobtrusively fed back to the 
equipment rack in the manager's office. 
The system is powered by three stereo 
Hailer Pro 1200 amplifiers, with 60 watts 

Arthur's Landing at night. 

rms per channel. "We're Hailer dealers 
because we love their sound," Williams 
said. " It's clean and transparent, which 
is what we set out to achieve for this in-
stallation." An added plus is that the 
amplifiers' MOS-FET technology at this 
power level doesn't require constant air 
flow for cooling, so there isn't fan noise 
in the office. 

Individual EQ for each zone is achieved 
using three Ross Systems RX15S equal-
izers. MAS determined that a 15-band 
equalizer would provide adequate control 
to accommodate the characteristics of the 
zones. A BBE 401 sonic maximizer was 
included to provide the added dimension 

that MAS considers a signature of their 
sound. McCook explains, "BBE puts a 
natural contour on the sound that agrees 
with our understanding of high fidelity." 
Remote control from each listening zone 

is provided by three two-channel Oxmoor 
DCA-2 attentuators used in combination 
with five Oxmoor RC-16 remote control-
lers. "These are keyed remote controls 
so there isn't a chance of unauthorized 
tampering with the settings; at the same 
time this saves people on the floor a lot 
of trips to the office," says McCook. 
"This was an important feature in the 
design requirements." 
The system will accept live and pre-pro-
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EQUIPMENT LIST 
3 Hafler Pro 1200 Power Amplifiers 
3 Ross Systems RX15S Equalizers 
1 BBE 401 Sonic Maximizer 
1 Oxmoor MDA-16 Distribution 
Amplifier 
3 Oxmoor DCA-2 Attenuators 
5 Oxmoor RC-16 Remote Controllers 
1 EMS 2000 3T NAB Cartridge 
Player 
1 MAS Program Switch/Power Panel 
5 MAS B6.5 Full-Range 
Loudspeakers 
8 MAS AS Full-Range Loudspeakers 
13 Ornnimount 100 STX Speaker 

Mounts 
1 MAS Custom Rack Harness 
1 MAS Speaker/Control Harness 

436 SF of Sonex I Sound Absorbing 
Material 

grammed material. An Oxmoor MDA-16 
distribution amplifier delivers six equal 
signals to the power amps. An MAS-
designed program switch allows for switch-
ing between the live signal, usually a grand 
piano player, and an EMS 2000 NAB cart-
ridge player. The EMS system offers 
digitally mastered continuous play tapes 
with a typical frequency bandwidth of 36 
Hz to 15 kHz. With over 150 selections in 
various formats, management can choose 
appropriate programming based on 
dayparts or clientele. "We designed the 
power/program switch to accommodate 
this particular system configuration within 
one rack space," Williams said. "There 
just wasn't anything commercially available 
to do it." Full surge protection for the 
system is included in this component. 

The five-day installation was carried out 
while the restaurant was operating. After 
powering up the system for an initial listen-
ing, each zone was spectrum analyzed and 
fine tuned. Based on an MAS listening 
level standard (85 dB), the MAS procedure 
is to flatten the room as heard by a strate-
gically placed microphone. "The 15-band 
equalizer let us adjust for all hearable 
sound inconsistencies," McCook says. 
"Interestingly, the five zones all had 
similar response characteristics." 

During the switchover from the old sys-
tem to the new, there was a brief period 
without music. "The manager was very 
aware of the dead spot during the switch-
over," Williams remembers. "But since 
the system has been on line, everyone 
agrees it was a temporary inconvenience 
and permanent improvement." Even the 
Emperor of the West Bank. 

Today, more jobs are being done with 
card frame systems. The reasons are 
simple. They take less space, are more 
flexible, and more cost effective. 
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CONSULTANTS' CORNER 

(continued from page 91) 

business comes from referrals, past pro-
ject work and reputation. They'll call you. 

For larger projects, often you hear about 
the project, find out who the architect is 
or who the owner is and then you can ap-
proach them—that's direct marketing. I do 
more of that than advertising. It's the 
nature of the business that if you target 
a particular client or a particular project 
and go after it, you'll get better results 
than if you send a brochure out to every 

convention center and hope that they've 
got an acoustical or sound system 
problem. 

Also, participation in technical societies 
other than your own can be helpful. I've 
given talks at the Stadium Managers' Con-
vention; IAAM, the International 
Auditorium and Arena Managers; that kind 
of thing. Presenting technical papers at 
meetings within our industry is one thing, 
but you shouldn't overlook the value of 
presenting papers to groups of people who 
are potential clients. 

Sound & Communications: Do you 

do regular mailings of any sort to your 
client list? 

Lewitz: No, and that's because of the 
size of the firm. In a 25 person firm, then 
you have a marketing staff. The staff 
spends 100 percent of their time generat-
ing business. Right now I'm too busy to 
do much marketing. 
Sound & Communications: What 

kind of support and follow-up work do you 
provide? 

Lewitz: If it's a major facility, sooner 
or later, they're going to need upgrade or 
replacement. Maybe they couldn't afford 
the whole system initially. So you want to 
stay in touch with that. We also provide 
post-installation checkout services. The 
way we describe it to the facility owners 
is that they wouldn't want to go out and 
buy a car and drive it for three or four 
years and not ever get a tune-up. It's the 
same with their sound system, and 
they've invested a whole lot more in their 
sound system than they Id in their car. 
I mean, if we're talking about a big 

sound system — one, two, three hundred 
thousand, a half million dollar sound sys-
tem or bigger, and a lot of times the install-

FEEDBACK ELIMINATOR 
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are 
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5504 State Road • Cleveland Ohio 44134-2299 • (216) 351-1755 

ing contractor may be capable of doing the 
job, although—and this is a key—a lot of 
these large systems have acoustical 
aspects that are important from the design 

on through the checkout and the follow up 
work. 
The acoustical consultant who can co-

ordinate and integrate the room acoustics 
with the electro-acoustics has an advan-
tage over a contractor who will check an 
amplifier or do some electrical balancing. 
The acoustical measurements are what's 
important. One thing that's changed con-
siderably in the 20 years I've been in the 
business is the level of expertise of the 
contractors. They've really come a long 
way in terms of design and testing. 
Sound & Communications: To what 

do you attribute this increased level of 
expertise? 

Lewitz: They've been hanging around 
a lot of good consultants, I guess. I would 
modestly say that some contractors have 
learned a lot from me. 
Sound & Communications: Do you 

see imparting knowledge to the contrac-
tor as part of your job? 

Lewitz: Oh yes, sure. Again, in a big 
firm, you also have to commit yourself to 
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training. It's the only way you're going to 
build and keep your staff, and it's the only 
way to maintain the level of quality you 
want. If you extend that, and to me it's 
a logical extension, to the contractors and 
installers, if our goal is to get the best 
sound systems installed, well, there are 
four elements you must control: the 
design, the installation, the maintenance 
and the operation. So if you stumble on 
any of these, you've blown it. 

If you've got a great sound system and 
it's installed perfectly, but no one knows 
how to operate it, it's not going to work. 
In fact, I'll add one more element, and 
that's the tuning and equalization, the 
checkout. If I think we'll have better in-
stallation because I've explained to a con-
tractor a little bit about the room acoustics 
or why we're designing the system a cer-
tain way, of course I'll take the time to do 
it. I think that's better for the industry all 
around, and I'm certainly not worried 
about this contractor being a competitor 
and getting the next design. 

Sound & Communications: Do you 
provide operator manuals for your 
systems? 

Lewitz: It depends on the job. On 
some jobs we prepare the O&M, the 
operator and maintenance manual, and 
also we train the operators. We used to 
write into the specifications that it was the 
contractor's responsibility to train the 
owner upon completion of the installation, 
but we do a lot of that ourselves, partly 
because I enjoy doing it. And it also results 
in a better overall sound system. 

I've had jobs where communities that 
have an audio technical staff have hired me 
as a consultant to run a one or two day 
seminar. But, again, just as I'm not in the 
plotting business, I'm not in the training 
business either, and there are people who 
do it better, like Don Davis. 
Sound & Communications: Speak-

ing of training, what do you look for in the 
people you hire? 

Lewitz: You want someone who can 
think and who can communicate. It's one 
thing to have somebody who can sit in the 
office and do the design work, but this is 
a consulting firm and you have to be able 
to communicate information and you have 
to be able to deal with clients, transmit in-
formation verbally and in written form. So 
you want somebody with all of those skills. 
If you have somebody who's been doing 
sound system design work for five years, 
so much the better. 

Sound & Communications: Des-
cribe a typical work day. 

Lewitz: It's all on a computer, I've got 
a two month schedule on my computer. 
You have to be organized no matter how 
big a firm, or what kind of business you're 
in. Every morning, first thing, I take a half 
hour—no phone calls—sometimes at 
home, sometimes at the office. I sit with 
my laptop and my "to do" list and plan my 
day and look at the rest of the week and 
the month. Prioritize. Then I go to do 
those things, which fall into two 
categories: in the office and out of the 
office. 

I'm out of the office a lot doing site visits 
and checkouts and measurements. 
Everything is so portable, an increasing 
amount of my time seems to be out of the 
office, maybe about 40 percent. I couldn't 
be gone that much without a great staff. 
We meet every Monday and plan the 
week. Plus, we often have lunchtime staff 
meetings on the boat. It takes three 
minutes to walk over there. We all ge-
nuinely like each other, so things run pret-
ty smoothly. All the organization in the 
world won't help if your support staff is not 
good. 
Sound & Communications: You're 

known as something of an expert in CAD. 
Lewitz: Some people spell CAD "c-a-

d" and some people spell it "c-a-d-d." 
CADD is computer-aided design and draf-
ting. If you've got to draft it, CAD is 
useful, to be sure. But it's the design func-
tion of program that is most significant. 
There's no question that you can do a bet-
ter job with computer aided design. One 
of the reasons is the power of the com-
puter; it's so fast. It gives you the capa-
bility to run through dozens of theoretical 
design situations and test them without ac-
tually building the systems. You can say, 
"Well, how about this, and could this 
work, maybe this here, and so on." Of 
course, you have to know how to design 
the sound system in the first place. Where 
CADD becomes invaluable is in analysis. 
It allows you to take your design, which 
you came up with through your skill and 
knowledge, using lots of your other tools, 
including experience, and it confirms the 
performance characteristics. 

In concert hall acoustics, for instance, 
before computer analysis, they had to build 
it first and keep their fingers crossed. 
Then if it didn't sound right they said, 
"Let's take these gigantic panels and 
move this and gee, I wish the walls were 
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tilted this way." 
If you can model it on the computer, you 

don't have to try to make these major ad-
justments later. You still have to do a 
checkout of the sound system. The com-
puter will find the gross anomalies. It 
never takes care of the fine tuning, so 
when you get out there, you may have to 
adjust the angle of the horn a little or do 
some time alignment. CADD programs 
mainly address analysis and expected per-
formance of sound systems. There are 
other programs I have that do numerical 
calculations, that tell you how much 
privacy you're going to get in an open-plan 
office, say. 

In open-plan office acoustics there are 
lots of variables that result in speech 
privacy—density, how far apart the people 
are, whether you've got a partial height 
screen, how high the screen is, what the 
voice level is, what the ceiling material is, 
what the background sound level is—you 
plug these all into the computer program. 
When someone says, "Show me why I 
need a masking system," you do the 
calculation and you can show them what 
the privacy is with and without a masking 
system. It's very clear. It can be done 
manually, but it's complicated and time 
consuming. 
Sound & Communications: What 

specific programs are you using? Do you 
write your own? 

Lewitz: Most consultants I know have 
programs that they develop themselves, 
mostly calculation programs. There are 
some consultants who are marketing their 
own programs. I have developed some of 
my own, plus I use others. One program 
just does decibel calculations. It adds de-
cibels. I mean, somebody's got to do it. 
We used to do it on a slide rule. Because 
that's how you do logarithms. Then came 
HP 35, then a computer. There are pro-
grams to calculate reverberation time, to 
do HVAC noise analysis, to do tracking 
noise analysis, to do speech privacy analy-
sis, to do STC & NIC calculations, to do 
barrier calculations. There's a lot of 
number crunching you have to do in en-
vironmental noise work, which we do a lot 
of, because environmental noise is based 
on energy averages. Pure number crunch-
ing. All kinds of programs. There's one to 
select the TAP values in an RF distribution 
system. 

Lewitz: It's hard for me to believe that 
20 years ago in our office at Bolt, Beranek 
& Newman, we had secretaries sitting at 

IBM typewriters who had to type up 
70-page specs, and then someone like me 
would come along and say, "Whoops, I 
didn't want this amplifier, I wanted the 
other amplifier." Computers make you 
more productive and more accurate. When 
you're using these tools properly, you 
can't beat it. 
Sound& Communications: Are you 

a Mac person or an IBM person? 
Lewitz: IBM. I honestly think it's 

whatever you got started with, that's what 
you end up using. It's hard to change over, 
although I know people who've done it. 
You can't tell anyone which is better; it's 
too personal a choice. 
There is another aspect of computer 

technology that has revolutionized acous-
tics and that is the instrumentation. All of 
the instrumentation now is microprocessor 
controlled and you take it out in the field 
and you do your tuning and analysis. The 
way we used to do it was to go out and 
make a recording, take it back to the lab 
and analyze it with all this giant equipment. 
Now, everything is portable, so you can do 
real time analysis on site. Because of this, 

IN OPEN-PLAN OFFICE 
ACOUSTICS THERE ARE 
LOTS OF VARIABLES THAT 

RESULT IN SPEECH 
PRIVACY. 

my own personal computer, the one on my 
desk, is a Toshiba laptop. I take it out in 
the field, make all my notes on a job, come 
back, give the secretary the disk and the 
report is done. Also, a lot of the programs 
we talked about earlier are loaded into my 
laptop, so I do analysis right in the field. 
When I'm back at the office, I hook the 
laptop up to a regular monitor; it's easy 
to work with. 
Having this technology in the field 

makes you so much more productive and 
you can do so much more. Ivie, Larson 
Davis, B&K and Techron are good ex-
amples of microprocessor applications. 
There's stuff you could never analyze be-
fore. There's a tremendous revolution in 
what we can analyze, and that has im-
proved the sound systems. Take a comb 
filter, say, maybe you could hear it, but 
there's something about seeing it. It 
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makes it easier to avoid it the next time. 
There are people who have better ears 
than any instrument, to be sure, but I'll 
take the instrument, too. This area is a 
very big application of computer 
technology. 
Sound & Communications: What 

other advances do you see on the acous-
tical horizon? 

Lewitz: All this stuff is going to get 
smaller, lighter and more powerful. And 
someday, there won't be any acoustic 
feedback. They'll figure out how to do it 
digitally with microprocessor chips. 
Sound & Communications: What 

are some of your professional affiliations? 
Lewitz: I'm a member of the Acous-

tical Society of America; the AES, NSCA. 
I'm on the NSCA Expo Committee; we 
plan the conventions. We're also members 
of the NCAC, the National Council of 
Acoustical Consultants. I think these tech-
nical societies and participation in their 
committees helps your business quite a 
bit. You go to these conventions and you 
don't meet your customers, you meet your 
competitors and colleagues. You get to talk 
to people and find out what's going on. I 

think that supporting these societies is an 
important part of a consultant's business. 
Sound & Communications: Do you 

have any heroes? 
Lewitz: I'm too old to have heroes. 

There were people at Bolt, Beranek & 
Newman from whom I learned a lot — 
Dave Klepper is one, Pete Tappan, Jacek 
Figwer, David Kaye, Wilfred Malmlund. 
Sound & Communications: If you 

weren't an acoustical engineer, what do 
you think you might be? 

Lewitz: I'm really happy doing this, but 
if I had to do something else, perhaps I 
would have been a teacher. During a 
checkout, for instance, although in some 
ways it's part of the job, I really enjoy ex-
plaining to the contractor or the owner's 
representative or whoever's there what's 
going on. And at NSCA, I'm pretty active 
in the education program. 

This is the only job I've ever had. I be-
came an acoustical consultant right out of 
graduate school and that was it. I don't 
really care to do anything else. 
Sound & Communications: Who 

taught you the most about succeeding? 
Lewitz: My father. At Michigan, I 

learned how to think and analyze. But the 
way I was raised has taught me the most. 
If you're going to work with people, you've 
got to know how to treat them. If you can't 
work with people, you won't be successful 
as a consultant. Your interactions with 
clients, colleagues and staff are perhaps 
the most important element of your bus-
iness. My father ran a successful [tire] 
business and I guess I learned by watching 
him. 
To run a successful business, you must 

be able to manage people. Then you can 
go on to the technical and financial parts 
of your business. It's all important. I think 
the hard part for many technical people is 
the business part. But, talk about com-
puter applications! Look at all the support 
for the business aspects there are now— 
spread sheets, word processing, spec 
sheets and written communication. You 
have to get yourself organized in terms of 
your business, and discipline yourself to 
make those details a priority. 

If I had to sum up the elements of suc-
cess, I guess they would be discipline, 
organization, knowledge and the ability to 
deal with people. 
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INTERNATIONAL SOUND 

EAST GER 
0\ CO 

AN DEALER GAMBLES 
MMERCIAL SOUND 

When the East German 
government teetered on 
the brink of collapse 
toward the end of 1989, 
one thing was certain: 
the technical institute 
in the town of Radeberg 
was going to shut down, 
throwing some 44 elec-
tronics engineers, in-

structors, technicians 
and other employees out 
of work. 
Over the years, the technical institute 

had become little more than another of the 
communist regime's make-work projects. 
True, its faculty was qualified and re-
spected, and its students really learned 
their trade. The problem: East Germany's 
failing electronics manufacturing sector 
simply had no room for them, and the 
stagnant economy couldn't put them to 
work. 

Enter Wolf-Rudiger Ziegenbalg, a young 
entrepreneur who had learned the hard 
way just how difficult it could be to start 
his own electronics repair business, even 
through agencies. Ziegenbalg told the in-
stitute staff that he was going to take over 
their building and put everyone to work 
who wanted a job — selling, servicing and 
installing commercial sound equipment, 
satellite TV, car stereo gear, audio and 
video equipment for the home, cellular 
telephones and other consumer electron-
ics products. 

Ziegenbalg's troubles with the govern-
ment started in 1976, shortly after he had 
graduated from technical school as an en-
gineer and landed a repair job with 

By Robert Angus 

Wolf-Rudiger Ziegenbalg surveys the modern, 
comprehensive commercial sound electronics 
business that he started. 

Robotron Electronics, a government-
owned firm that made television and com-
puter equipment. "Shortly after I was 
there, I was asked to join the Communist 
Party. For a variety of reasons, I didn't 
want to, and I was told that my job was 
finished," he told an interviewer recently. 
"That was okay with me. A friend and I 
throught we'd like to open our own auto-
motive repair shop, but I was told I'd have 
to wait a year to get the license to do 
business. Fortunately for me, my mother 
owned a pub and I earned a living manag-
ing it until I could get the license." 
By that time his friend had been drafted 

and Ziegenbalg had decided to try elec-
tronics servicing instead of automotive 
repairs. " It took me two years to get the 
license to do TV repairs, and I found 
myself working until 1 AM to keep up with 
the business," he reports. "Under the old 

regime, you were licensed to serve only 

a certain territory, so that you didn't com-
pete with the state shops or some other 
existing dealer. One of the dealers whose 
territory bordered on mine complained to 
the government that I was taking his cus-
tomers, so I had trouble getting a license 
to sell equipment." Eventually, he got per-
mission to sell black and white TVs; the 
complaint from his competitor caused a re-
quest to sell color sets to be denied until 
1988. 

Ziegenbalg, an avid soccer fan, had 
spent considerable time hanging around 
the clubhouse of FC Dyname, Dresden's 
entry in the international soccer league. 
Working his way up through the ranks of 
management, he travelled with the club 
when it went abroad to play and get to 
know team members well (today, he's 
president of the club). So it wasn't surpris-
ing that when be began repairing TV sets, 
the athletes brought their equipment to 
him. One reason: the average life expec-
tancy of a color picture tube made in East 
Germany was three to five years. Most 
service stations took a minimum of three 
months to do even the most simple repair 
jobs. 

"Finally, one day, a government official 
who was also a sports fan asked me to re-
pair his TV set. I told him I couldn't be-
cause of the restrictions on my license and 
the complaint from the other dealer. Be-
fore I knew it, I not only had the license 
I needed, but I also had permission to sell 
color TV sets. 
By the time the Berlin Wall came down 

in November 1989, Ziegenbalg had six em-
ployees, and he was ready to expand. 
"Nobody would buy products made in 
East Germany, so I knew that I had to get 
products from the West." The first ones 
he chose were satellite receivers and an-
tennas made by a company in Bavaria. 
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Media Center's orderly service department backs 
up commercial sound sales. 

"My daughter had met the daughter of a 
director of that company at a demonstra-
tion against the government in Dresden, 
and we worked out a deal. Unfortunately, 
the company didn't make a full line of the 
products I wanted to carry, so I'd have to 
drive to Hanover or West Berlin, where 
I found dealers who would sell me the pro-
ducts I needed." 
Cash flow is an enormous problem in 

East Germany, where the credit card is 
virtually unkown, and consumers are us-
ed to saving for years to buy cars and ma-
jor appliances for cash. Dealers pay cash 
for their stock, then use the profit from 
each sale to finance the next stock pur-
chase. In Ziegenbalg's case, that meant 
driving overnight three times a week to his 
suppliers in Hanover and Berlin to keep 
his shelves full. He'd leave with his van 
after closing the shop at night and be back 
with a load of merchandise in time to open 
the following morning. "One exception is 
Telefunken," he confesses. That company 
provides three of everything to shops like 
Media Center on consignment — one for 
the window, one for demonstration on the 
sales floor, and one to go. As the dealer 
pays for each unit he sells, the company 
ships a replacement unit. 

Is it a risk? "Enormous," says Michel 
Grell, Telefunken's Leipzig regional 
manger. "There is no guarantee that these 
businesses won't fail, or that the economy 
will develop fast enough to support a 
business like Wolf-Rudiger's." Some esti-
mates put the expected failure rate among 
the new entrepreneurs at greater than 50 
per cent, but Ziegenbalg isn't worried. 
"We made the commitment and we're go-
ing to make it happen." 

"I got into commercial sound through 
my soccer contacts," he explains. He has 
done work at the Dynames' clubhouse and 
stadium, and has installed commercial 
systems in the businesses of other club 

directors. At the moment, he's putting 
audio/video systems into the homes of 
team members, a business he expects to 
expand as the residents of Radeberg be-
come more prosperous. By East German 
standards, athletes were comparatively 
well paid; and because they had the op-
portunity to travel, they could bring back 
videocassette recorders, large-screen TV, 
satellite equipment and audio gear. "Now 
they want to put all that into a single 
system. That's where Media Center 
comes in. We have the staff not only to 
design a proper system, but the trained in-
stallers to do the job and service techni-
cians to make sure it all works. We also 
have the largest selection of audiovisual 

DEALERS PAY CASH FOR 
THEIR STOCK, THEN USE 
THE PROFIT FROM EACH 
SALE TO FINANCE THE 
NEXT STOCK PURCHASE. 

equipment in the area." 
Altogether, Ziegenbalg's investment in 

Media Center amounts to just short of $1 
million, an enormous risk for a company 
whose future is by no means sure. 
Ziegenbalg can't even be sure that some-
one else won't claim the building he took 
over from the technical school, after he 
and his workers put countless hours and 
thousands of marks into renovating it. "A 
former owner from the West could show 
up and claim it at any time," he notes. 
One of the youthful entrepreneur's big-

gest problems is a lack of initiative among 
his employees, a characteristic he blames 
on 40 years of Marxist rule. "These are 
professional people in every sense of the 
word," he tells an interviewer. "They are 
highly skilled at what they do, but they lack 
motivation. They can't get used to the idea 
that they're working for themselves; that 
extra effort will be rewarded." He claims 
that service technicians, when they 
finished a job, will sit around until they're 
told what to do next; that engineers 
designing a commercial sound installation 
ask approval for virtually every decision 
they make. 

What was the worst thing about doing 
business in the German Democratic 
Republic? 
"The regulation of practically everything 

you did. They told you how many em-
ployees you could have and how much you 
could pay them. Employees of a private 
business couldn't make as much as those 
working for a state shop. They told me 
what I could and couldn't repair, and for 
whom I could and could not make repairs. 
There was a limit on profit — if you made 

Clients discuss commercial sound and home 
custom system needs with sales representatives 
in a relaxed atmosphere. 

too much, the excess was taxed. The 
result was that nobody worked any harder 
than they had to — there was no point. 
Looking forward, Ziegenbalg doesn't ex-

pect commercial sound and custom home 
audio-video installation to become the 
major part of his business, although he 
dominates the field in his part of Saxony 
now and expects it to increase as 
businesses modernize and expand. He's 
counting on the same thing from his auto-
sound installation bays, his computer 
showroom, audio/video department, 
satellite TV section service department 
and the snack stand in the parking lot. "I 
expect each of these areas to be a profit 
center and to expand as the economy ex-
pands." He already has plans to advertise 
— on a railroad bridge just outside his 
showroom, on local television and in the 
local newspaper — just as soon as it's 
possible to do so. 
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PEOPLE 

Appointments at Burle and Audio Precision 
Sales at Burle 
Robert R. Drob has been promoted to 

the position of Manager, Sales for the 
Security Prod-
ucts Division. 
Drob, who previ-
ously held the 
position of Prod-
uct Manager at 
Burle is now re-
sponsible for 
Burle security 

products sales in 
North America. 
Latin America 
and Asia. He is 
also working closely with Burle's network 
of manufacturer's representatives. 

Drob 

Jones at Audio Precision 
Wayne Jones, founder and former Presi-

dent of Canadian audio test equipment 

manufacturer 
Amber Electro 
Design has join-
ed Audio Preci-
sion, Inc. Jones 
sold Amber in 
late 1989 and left 
the company in 
1990. 

At Audio Pre-
cision, Jones is 
responsible for 
applications and 

technical communications for Audio Preci-
sion's line of audio test equipment. He is 
also involved in new product definitions 
and in market expansion opportunities. 

Jones 

Andison and Anderson at 
Mark IV 

Neil Andison has been named national 
sales manager for Mark IV Canada. 
Andison is responsible for the manage-
ment and coordination of all sales and 
marketing ac-
tivities for Mark 
IV Audio prod-
ucts in Canada. 
He previously 
served as west-
ern regional 
sales manager 
for Mark IV 
Canada. 
The new west-

ern regional 
sales manager Andison 

for Mark IV Audio Canada, Inc. is Tom 
Anderson. Anderson is responsible for 

marketing and sales efforts for Mark IV 
Audio products in western Canada. Pre-
viously, he served as western sales re-
presentative for Cooper Industries, 
Belden Division. 

Appointments at Gentner 
Gentner Electronics Corporation has 

announced the appointment of David C. 

Finley as Director of Marketing and Sales, 
and Daniel P. Marchetto as Teleconferenc-
ing National Sales Manager. 
As Director of Marketing and Sales, 

Finley is responsible for directing the 
world marketing and sales efforts of the 
company's Broadcast, Professional Audio 
and Teleconferencing product lines. 
As Teleconferencing National Sales 

Manager, Marchetto is responsible for all 
domestic sales in the Teleconferencing 
group. 

EDS 
Two 

Rezel 

have been designated 
Board of Direc-
tors of the Elec-
tronic Industry 
Show Corpora-
tion, managers of 
the Electronic 
Distribution 
Show and Con-
ference. 
Another man-

ufacturer, Blair 
Haas, President 
of Bud East, has 

been slated for re-election, as has manu-
facturers' representative Glenn Alverson 

of Hilltronics. 

Board Nominees 
new manufacturer nominees; 

Ronald Rezel, 
vice president 
and general man-
ager, Eaton/ 
Cutler-Hammer; 
and Arnold 
Rosenblum, 
president, Cole-
Flex; and one 
new distributor, 
Wesley Sagawa, 
president of Cap-
stone Electronics 

for election to the 

Rosenblum 

Mowrer 

Mowrer at Norman 
Joseph Mowrer has been named na-

tional sales manager for Norman 
Laboratories _ Speaker Company of 
Norman Oklahoma. Formerly southern 

regional sales 
manager with 
JVC Corporation, 
home entertain-
ment division, 
Mowrer most 
recently worked 
as a sales repre-
sentative with 
the consumer 
products division 
of Sony Corpora-
tion of America. 

Mowrer is responsible for Norman 
Lab's overall sales and marketing efforts 

in the United States. He is building a 
national network of manufacturer's 
representatives. 

Filius at Brand-Rex 
Brand- Rex Company has announced 

that company president Ronald H. Filius 
has been elected 
to a two-year term 
as Chairman of 
the National El-
ectrical Manufac-
turers Associa-
tion (NEMA) 
High Perform-
ance Wire and 
Cable Section 
during its annual 
meeting. 
The High Per- Filius 

formance Wire and Cable Section rep-
resents 33 of the nation's major manufac-

turers of insulated wire and cable used in 
electronics, aerospace, shipboard, auto-
motive, communications, control and 
other applications. 
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LOOK WHAT, UAM 
HAS FOR YOU! 

"111111111 
WALL-MOUNTED AMPLIFIER SHELVES 

• Facilitate mounting of amplifiers, tuners, 
DBS receivers and other electronic equipment 

• Available in three sizes 
• Built of 18 gauge steel 

Ask for FREE Tech Spec TS-32A 

Chiam-Nichols Company 
234 East Marquette Road, Chicago, Illinois 60637 
Phone: 1 (312) 488-5800 • FAX: 1 (312) 488-6944 
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NEWS FROM AROUND THE INDUSTRY 

Williams is 15; Altec's International Installs 

Williams Sound Celebrates 
Williams Sound Corp. is celebrating its 
15th anniversary as a manufacturer of 

wireless hearing assistance systems. 
Founded in 1976 by Jerry Williams, the 

firm now employs over 50 people. The an-
niversary is being celebrated with an open 
house in the company's new Eden Prairie 
MN facility. Paul Ingebrigtsen, vp of 

marketing, said, " We would like to thank 
our customers for helping us reach this 
milestone." 

Altec Installs 
Altec Lansing has announced several new 
installations around the world using Altec 

A700 products. Advance Sound Company 
of Bayshore, New York, installed an Altec 
A700 system in the Harricks High School 

(Harricks, Illinois) 1,000 seat auditorium. 
Catur Mitra Adhikara pt installed a system 
at the Nusa Indah Convention and Exhibi-
tion Hotel in Nusa Dua, Bali, Indonesia. 
Vada Communications Systems in 
Rehobeth MA installed two systems in 

Our Lady of Mt. Carmel Church; and in-
stalled two other systems in St. Pius the 
Xth Parish Hall on Cape Cod. The Pavilion 
of New Zealand in Auckland received 12 
systems installed by Bartons Sound 
Systems. And also in New Zealand, an 
A700 system was installed in Old St. Paul's 
Cathedral by Oakpark Productions. Back 

home, in Alexandria, Virginia, American 
Amplifier and TV furnished the 
Washington Hilton Hotel with six each 

Altec A700s and A700XLFs as portable 
systems on casters. 

DAT in Africa 
Sony has passed the word that the Sony 
TCD-D10 Pro DAT recorder was used to 
tape Masai tribe members during the film-

ing of National Geographic's "Serenget-
tidiary" television special. The filming was 

done near Ngorogoro Crater in Tanzania. 
Kenneth Love did the recording. Love has 
won an Emmy Award for Individual 
Achievement in Outstanding Sound 
Recording. 

JC Penney Breaks Ground 
ic Penney has broken ground for its 1.5 
million square foot corporate headquarters 
in Plano, Texas. Included in the head-

quarters are more than 25,000 square feet 
of broadcast production spaces. Design of 
the broadcast production facility was the 
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responsibility of Dallas based Russ Berger 
Design Group along with architect HKS 
Inc. HCB is the general contractor. The 
new technical facilities are expected to be 
operational by November 1992. 

Equity Position in Multiplex 
Valley Forge Corporation has acquired a 
majority interest in Multiplex Technology, 

Inc. of Brea, California. Dave Brining, 
president of Valley Forge, said, "We are 

Masai tribesmen recorded on DAT. 

excited about the growth Multiplex 
Technology can bring to our company. 
They are aggressive and have grown over 
40 percent per year for the last five 
years." 

BGW at Academy Theater 

The theater of the Academy of Motion 

Picture Arts and Sciences has been fitted 
with a new sound system using BGW 
SPA-3 Signal Processing Amplifiers. Ac-

cording to BGW, the impetus for the 
change came from Klaus Wiedemann of 
The Burbank Studios, John Bonner of 
Hollywood Warner Studios, and Doc 
Goldstein of Universal Studios, 

QMI Appoints Alactronics 
QMI, the sole North American distribu-

tion company for Drawmer Electronics 
and Genelec loudspeakers , has announc-
ed the appointment of Alactronics, Inc. of 
Wellesley, Massachusetts as the exclusive, 
authorized national warranty repair center 
for Drawmer and Genelec products in the 

United States. Alactronics, currently an 

authorized warranty repair center for 
companies such as Tascam, Yamaha and 
Akai, is also known for their acoustical 
design, engineering and technical support. 

EV at Olympics 
EV Sentry 500 monitors have been in-
stalled in the A/V control room of the 
Palais des Sports arena to be used for 
several events during the 1992 Winter 
Olympics in Grenoble, France. The in-
stallation was performed by ATES of 

France. Other recent installations of EV 
equipment include the football stadium and 
three baseball facilities at Cal State — 

Fullerton University in Fullerton, Califor-
nia. GMS Sound of Orange, California was 
the installing contractor. 
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THE STANDARD 
OF QUALITY 

Audio-Technica's Rep of the Year Randy Fuchs of Crescendo Associates ac-
cepts award. Left to right: A-T national sales manager Garry Elliott, A-T presi-
dent Jon Kelly, Fuchs, A-T national marketing manager Buzz Goodwin. 

REP NEWS 

Audio-Technica Rep Awards 

Audio-Technica has presented 13 of its 
regional marketing representatives with 

awards for excellence in exceeding pro-
jected 1990 sales quotas. Leading the list, 

and recipient of Audio-Technica's 
Representative of the Year award, was 
three-time winner Randy Fuchs and 
Crescendo Associates of Hollywood, 
Florida. Other reps receiving Quota 
Busters Awards included David H. 
Brothers Company, Cambridge Market-
ing, On the Road Marketing, Signal 
Marketing, CM Sales, Hanoud Asso-

ciates, Northshore Marketing, Tenicki & 
Associates, New West Audio, Ludwig 

Marketing, Jamm Distributing, MN, and 
Jamm Distributing, IN/KY. 

ARX Reps 
ARX Systems USA has made three new 

rep appointments: Progressions Asso-
ciates (Mike Ramirez), Hollywood, 
Florida, for Florida and Puerto Rico; SC 
Music (Marshall L. Berenson), Cam-
bridge, Massachusetts for the New 
England states, New York state and north-
ern New Jersey; and Quad-Tech Inc. (Bill 
Daniels), Shawnee Mission, Kansas for 

Kansas, Nebraska, Missouri and Iowa. 

BGW Makes Appointments 

BGW Systems has announced the ap-

pointment of three rep firms. Innovative 
Sales & Marketing of Irvine, California 

covers California, Nevada and Hawaii. Bi-
State Marketers of Fairfield, New Jersey 
covers metropolitan New York and nor-
thern New Jersey. White Radio Limited 
is the exclusive Canadian representative 
for BGW Systems. 

Chuck 1».11ndlid 

Promotion at Tunk Sales 
Chuck DiModica has been promoted to 
vice president in charge of the pro audio 
division of Ron Tunks Sales, Inc. in Fort 
Lauderdale, Florida. The promotion coin-
cided with DiModica's tenth anniversary 

with the company. The announcement 
was made by Ron Tunks, who said, " Four 

years ago I asked Chuck to concentrate 
on the pro audio/contractor market, and 
the results have been so rewarding that 
he will now run his own division." 
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Noise-Attenuating Headsets 
and Communication Systems. 

For over 30 years, David Clark 
Company has been the leader in the 
development of innovative ideas in 
NOISE-ATTENUATING (Reducing) 
HEADSETS for use in high noise areas. 

When these headsets are combined 
with one of our OFF-THE-SHELF 
systems, your communication problems 
are solved. 

Choice of Systems: 
• Permanently Installed 

• Portable 

• Voice-Powered — No Batteries or A/C Power 

• Two Way Radio Headsets and VOX Adapters 

• Telephone-Compatible Headsets 

Write or call for Catalog and name of nearest local dealer. 

rokre1Clark 
COMPANY INCORPORATED 
Box 15054, Worcester, MA 01615-0054 
(508) 756-6216 FAX: (508) 753-5827 
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B.E.S.T. Names Reps 
B.E.S.T. International Corp. has appointed 
Consolidated Marketing Representatives 
as its manufacturer's representative in 

Florida. In addition, DRV Public Address 
Consultants of Cornwall, England has 

been appointed exclusive distributor for 
the United Kingdom. And Elab di Blin 
Graziella in Rome has been appointed ex-

clusive distributor for Italy. 

Symetrix Reps 
Pro Tech Market of Midvale, Utah has 
been named the manufacturer's represen-
tative for Symetrix in the Rocky Moun-
tain region. In Europe, ASC Audio 
Systems Consultants in Brussels has been 
named Belgian distributor for the 
Symetrix line. 

aCY 

Check Our 
Prices! 

35 ft. Stainless Steel 
Carpet Snake 

Available. 

e 

LMS Marketing Expands 
LMS Marketing has expanded its business 
line to include commercial sound products. 
The company, headed by Mick 

Mandabach, has served 10 years repre-
senting lines in the areas of CCTV, secur-

ity, card access and video. The company 
is based in Columbus, Ohio. 

Lexicon Names Reps 
Lexicon has named Essential Marketing 
of St. Joseph, Missouri manufacturer's 
representative for its professional audio 
product line in Nebraska, Iowa, Missouri 
and Kansas, as well as southern Illinois. 
Essential Marketing is headed by Erich 
Uhlhorn, president. 
Lexicon has also named Tandem 

Marketing its rep for consumer audio 

Circle 284 on Reader Response Card 

Call or write or additional inlorrnation 

Freelorm R&D, 1539 Monrovia Ave., a23 

Newport Beach, CA 92663 714/646-3217 

Bite? 
This bit is no 

pussycat! 

FREEFORM 

FLEXBIT 

Ask For It. 

NEW! 
TRY THIS!! 
New High Speed 

Steel Product with 
Hole in Bit Endl 

products in Illinois, Indiana, Kentucky and 

Wisconsin. 

IRP Signs Reps 
Four rep firms have been added to the 
IRP Professional Sound Products network 
as announced by marketing manager 

Roger Carroll. AV West now covers 
Arizona, New Mexico and west Texas. 

Pappas Consulting handles northern 
California and northern Nevada, Chuck 

Olson and Associates covers Washington, 
Oregon, western Idaho, western Montana 
and Alaska. Kaltec Communications 
handles British Columbia, Alberta, 
Saskatchewan and Manitoba. 

Allen and Heath Rep 
of the Year 
Allen and Heath USA has named their rep 
of the year GM! New England, headed by 

George Markunas with sales support from 
Steve Forrest. Markunas has the longest 
relationship with Allen and Heath of any 
U.S. rep firm. 
Dealer of the Year was Audio Video 

Research of Watertown MA, directed by 
Octavio Brito. 
Awards have also been presented to 

Starin Marketing (Jim Starin, Joe Stopka, 
Neil Weber and John Borman) and 
Loppnow and Associates (Jim Loppnow, 
Will Lewis and Kern Moeller). 

Bird Electronic Reps 
Bird Electronic Corporation has appointed 
Data Marketing Associates of Dallas as its 
representative for sales to OEMs, in-
dustrial and calibration laboratories, and 

the federal government in Texas, 
Oklahoma, Louisiana and Arkansas. 
Microwave Measurements, Inc. of 

Pleasanton, California has been named 
representative for northern California. 
Saber Associates covers Alabama. 
Florida, Georgia, Mississippi, North and 

South Carolina and Tennessee. Tritek. 
Inc. covers new England. 

Adams Appointed 
Clarity has added Adams and Associates, 
Inc. as the company's manufacturer's 
representative covering North Carolina. 
South Carolina, Georgia, Alabama. 
Tennessee and Mississippi. 

CALENDAR 
Upcoming Events 
JUNE 

Consumer Electronics Show: 
Chicago, IL: Contact: (202) 457-8700. 

June 1-4. 

Expo Comm: Moscow, USSR: Con-

tact: (301) 986-7800. June 5-10. 

Nepcon East: Boston, MA: Contact: 
(708) 299-9311. June 11-13. 

New Music Seminar: New York, 

NY: Contact: (212) 4734343. June 
13-18. 

Test Engineering Conference: 
Atlanta, GA: Contact: (800) 223-7126. 
June 25- 27. 

JULY 

Nomda/Southeast: New Orleans, 
LA: Contact: (800) 228-9772. July 
17-20. 

Communication Networks West: 
San Francisco, CA: Contact: (508) 
879-6700. July 15-18. 

Video Expo: Chicago, IL: Contact: 

(914) 328-9157. July 29-August 2. 

AUGUST 

NESDA/ISC ET (Nat'l Electronics 
Sales & Service Dealers Assoc./ 

Intl Society of Certified Elec-
tronic Technicians): Reno, NV: 

Contact: (817) 921-9061. August 5-11. 

Surface Mount: San Jose, CA: Con-
tact: (800) 223-7126. August 27-29. 

ISC East (International Security 
Conference): New York, NY: Con-
tact: (708) 299-9311. August 28-30. 

SEPTEMBER 

Midcon: Rosemont, IL: Contact: 

(213) 772-2965. September 10-12. 

Design Technical Conferences: 
Miami, FL: Contact: (212) 705-7740. 
September 22-25. 

Video Expo: New York, NY: Contact: 
(914) 328-9157. September 23-27. 



REGISTER NOW FOR 
"THE MOST IMPORTANT LIGHTING SHOW 
IN THE WORLD TODAY" AND... 

SAVE $20.00 

Order your Full Conference pass before 
July 31st and you qualify for the 1990 rate. 
Save a full $20.00 off the 1991 registration fee! 

See cutting-edge technology from around the 
world demonstrated on the 200,000 sq ft 
exhibit floor. 

Meet colleagues from across 
the country and around the world. 

And...with your Full Conference pass...attend 
the full range of professional workshops. 
Regularly $30.00 each, with a Full Conference 
pass your savings add up fast. 

CLUBS • CONCERTS 'THEATRE 

THEME PARKS 'TELEVISION • FILM 

RENO 
199 IA 

NOVEMBER 22, 23, AND 24, 1991 
MIS BIIIBI13111111B 

I I am a ... 2 My primary business is ... 3 My primary field s ... SAVE $ 20.00 
a a designer 

b J manufacturer 

c J dealer 

d J facility manager 

e J club owner 

f J consultant 

g J architect 

h J other 

a J lighting 

b J sound 

c J production 

d a special effects 

h J other 

a a clubs 

b a concerts 

c _I film 

d J television 

e J theatre 

a theme parks 

h J other_ 
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C1111111111_1_111111111 
Company 

1111111111111111 I I I 
Address 

Icity1111111111114)111111 

111111111111111111111 
Country Zip 

L1 L1 11111  L11_1__1_1_11 1 1 
Daytime telephone relclutl. country code P outs.ele t;SA 

11_111111111_11111111 
FAX (,ncludc country code II outwit. the USA, 

Order before July 31 st to qualify for last 

year's rate. 

J YES, register me now for a Full 

Conference pass to LDI91 in Reno 
at only $ 175.00. I understand this 
rate saves me a full $20.00 off the 

regular registration fee of $ 195.00. 

J Payment enclosed (US funds drawn 

on a US bank) 
J Charge my credit card ... 

J VISA 

J Master Card 

NC No 
Exp Date  

J NO, I don't wish to order a Full 

Conference pass, but 1 am planning 
on being in Reno for LDI91. Please 

register me—free of charge—for 
an Exhibits Only pass. 

Return this form to LDI9 I • 135 Fifth Avenue • New York, New York 10010 USA • (212) 353-1951 Fax: (212) 677-3857 
For more information contact Paula Hams at Lighting Dimensions International 
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PRODUCTS 

Tannoy Knows EA.; QSC Adds Amps 
RA. Speakers 
Tannoy has introduced its CPA Series 

(Contractor Public Address) loudspeakers 
in its first effort to enter the P.A. market. 
Included in the line is the CPA 5 with a 
five-inch dual concentric driver based on 
Tarmoy's ICT technology. The CPA 5 can 
be mounted on walls or ceilings for various 
P.A. applications. They can also be used 
for home, office and studio applications. 
Other speakers in the line are the CPA 
12, CPA 15, CPA 15FM (Floor Mount) and 
the CPA 15.2 bass bin. 

Circle 1 on Reeder Response Card 

Amps Aplenty 
QSC Audio Products has introduced the 

EX series of professional power ampli-
fiers. The four new models have been 
added to the already introduced flagship 
model EX 4000. The EX 2500 fits into 
three rack spaces and delivers 720 watts 
per channel at 8 ohms. The other models 
in the line, the EX 1600, 1250 and 800, 
fit into two rack spaces and deliver 400, 
275 and 175 watts per side, respectively. 

All of the products in the EX series in-
corporate Open Input Architecture, a fea-
ture that allows for interfacing with con-
trol systems as they develop including a 

new generation of signal processing de-
vices that QSC is currently designing. 
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Multisystem VCR 
The Audio Video Systems Group of the 

Panasonic Communications & Systems 
Company is offering the AG-2600E multi-
system VCR for worldwide system 
capability. 
The unit is designed for American ex-

ecutives who, in the past, would have to 
make tape conversions from the PAL, 
SECAM, MESECAM and PAL-M broad-

casting systems to the American NTSC 
format and for those who would need to 
"play back tapes acquired during a Euro-
pean or Asian business trip or record TV 
broadcasts in NTSC — PAL D, BIG & I 
— SECAM D/K & BIG," according to 
Robert Mahon, marketing manager of 
PC SC . 
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Control System 
Crestron's Cresnet HP is a control 

system designed for medium to small in-
stallations. The complete turnkey single 
priced system includes a master computer 
with SIMPL programming language, 25 
watt power supply. 16 isolated contact 
closures, eight solid state switch outputs, 
eight inputs with over••voltage protection; 
six serial outputs for infrared, RS-232 or 
serial interface; two channel volume con-
trol; and a communication port for one and 
two-way RF and IR. 
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Interchangeable Elements 
Audio-Technica has made available in-

terchangeable elements for its UniPoint 
microphones. The elements are available 
in a variety of polar patterns for the AT853 
miniature condenser and AT857 goose-
neck condenser microphones including: 
Omnidirectional (0-ELE); Hypercardioid 

(H-ELE); and Subcardioid (SC-ELE). 

Both the suspendable AT853 choir 
microphone and the AT857 podium micro-
phone are supplied by the manufacturer 
with cardioid (C-ELE) elements. 
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Moderately-Priced Color 
The Javelin CVM13D 13-inch color 

monitor contains 400 TV lines of color 
resolution at a "moderate price." The unit 
features a 1 watt audio amplifier and 
speaker for use when audio monitoring. 
The unit is compatible with NTSC and 

Y/C (S-VHS) signals for use in video and 
computer applications. A rack mount is 
available as an option. 
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Access Control System 
Honeywell has introduced its DeltaNet 

access control system, which provides 
facility-wide management, control and re-
porting of personnel movement. DeltaNet 
graphically displays user-selected areas 
which allow operators to respond to 
alarms, investigate occurrences and 
manage reporting requirements. 

The system also uses a spreadsheet 
function to establish and change the data-
base for card holders and access para-
meters. In addition, it offers scheduling 
options for doors, elevators and other 
areas. 

Circle 7 on Reeder Response Card 

Modular Consoles 
Hill Audio has introduced the Datum 

Mixing Console. The Datum is a series 
of "mid priced" modular consoles con-
sisting of a line of four and eight buss con-
soles available for sound reinforcement, 

studio recording and stage monitoring ap-
plications. There are four frame sizes in 
each configuration. 

Circle 8 on Reeder Response Card 

Display Intercom 
Ring Communications has introduced a 

display intercom designed for those who 

need an economical system that will work 
with present day telephone systems. 
Each station has an LCD that identifies 

station number, announces the identity of 
the calling party and will display or store 
message information. 

Circle 9 on Reeder Response Card 
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We'd been working 

hard in the studio 

Spending years on end cooped up in small, dark rooms with a bunch of engineers 

takes certain special qualities. Durability, for one.We've always been known for that. 

Of course, clear, uncolored sound quality doesn't hurt, either. Or hand-assembled 

components, with gap precision to plus or minus one-millionth of an inch. 

These features got TAD speakers into studios like Record Plant, NOMIS 

and Masterfonics. And the same features are now getting us out of them. 

See, we had this funny idea that if TAD could make music sound terrific in a 

small room, we could make music sound terrific in a huge arena. And every outing 

we've had with Maryland Sound has proved us right. 

Not that we won't still work our woofers off in studios from L.A. to London 

all day. But, at night, we'd like to get out and 

jam more often. 

kfiLmj Technical 
Audio Devices 

Pioneer Professional Products Division 

© 1990 Pioneer Electronics ( USA) Irc.,2265 E. 220th Street, Long Beach, CA 90810. (214816-0415, Fax ( 213) 330-9367 
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Mobile Club Monitors 
Numark has added a speaker line, the 

Mobile Club Monitor Speaker, which con-
sists of the D25C and M212C two-way, 
carpet covered speaker enclosures. 
The D25C features an eight-inch woofer 

and high-compression horn tweeter. Con-
tinuous power handling is 100 watts. The 

M212C, like the D25C, is a tuned-port, 
two-way system but features a 12-inch 
woofer and high frequency compression 
horn driver. 

Circle 10 on Reader Response Card 

Bass Reinforcement 
Nexo has introduced its LSub line de-

signed to provide high power servo-
controlled low and very low frequencies 
to augment new or existing systems for 
extended bass response. 
With the dedicated [Sub TDController, 

LSubs can be used to reinforce bass and 
sub-bass, for operation with any system 
requiring a dedicated bass channel below 
100 Hz and as a dedicated special effects 
channel operating independently from the 

main house system. 

Circle n on Reeder Response Card 

The Nexo LS2000 Sub Bass system. 

THE RIGHT CONNECTION 
High quality, high reliability, great prices. 
Connectors, bulk wire, interfaces, snakes 

nd ca I m ies. 

• 

• • 

DAT with Time Code 
JVC Professional Products Company has 

introduced the DS- DT9OON digital audio 

tape deck with the ability to read and write 
SMPTE time code. 
The unit also includes a built-in sync 

generator which allows the deck to func-
tion as a master to control other equip-
ment or be controlled as a slave by the 
host. 

Circle 12 on Reader Response Card 
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In-Wall Satellite and Sub 
AES (Audio Electronics Systems) has 

announced two models. The AES-.5 is a 
compact two-way in-wall system designed 
for applications where budget is a con-
sideration. The AES-.5 contains a 5.35 

inch polypropylene woofer and 2.25 inch 
ferrofluid-cooled tweeter. 
The AES-4 dual voice coil subwoofer 

employs a 6 x 9 inch polypropylene cone 
and is sold in single units, is designed to 
complement the AES-3 subwoofer, which 
is sold in pairs. 

Circle 13 on Reader Response Card 

The AES-.5 (above) and the AES-4. 

01 
Circle 14 on Reader Response Card 

A/V Controller 
TS' (Tamco Systems Inc.) is now offer-

ing its professional AVPS-6 audio/video 

controller for home installations. It had 
been previously available for corporate/ 
business environments. 

The AVPS-6 is an audio/video controller 
with dubbing capabilities. The built-in 

audio/video distribution amplifier is meant 
for interfacing between any of the con-
nected machines. 

Circle /5 on Reader Response Card 

Antenna for Wireless 
RF Technology Inc. has announced the 

14 dBi omni antenna for wireless cable/ 
MMDS applications. The antenna has a 
power handling capability of 50 watts as 
standard and weighs less than 10 pounds. 

Circle 16 on Reader Response Card 

Wireless Paging 
The " Silent Server" is an infrared wire-

less paging system from FSR, Inc. A com-
plete system includes transmitter, annun-
ciator, sensor, power supply and hook-up 
cable. It is designed so that a guest or 
catering manager can signal the catering 

staff. 

Circle 17 on Reeder Response Card 

Home Theater Kit 
Uni-Screen has introduced its line of 

home theater products including the Uni-
Theatre, a prefabricated, self-contained 

rear projection home theater kit. The Uni-
Theatre comes in four diagonal sizes: 72 
inches, 84 inches, 100 inches and 120 in-
ches. Custom sizes are also available. 

Circle 18 on Reeder Response Card 
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Rear Projection System 
American Video Communications, Inc. 

(AVC) has added its Thru-the-wall rear 
projection system to its Trooper product 
line. Troopers are self-contained mobile 

rear projection enclosures in 50- and 
60-inch elevating models along with a 
67-inch model that is available in both a 
knock-down and roll-around version. 
The system is designed for those who 

need to project jarge images in a limited 
space, with screens that come in 67-, 72-, 
84-, 100- and 120-inch sizes. 

Circle 19 on Reader Response Card 

Spiral Wire Wrapping 
Panduit Corp. has announced Teflon 

spiral wrapping in 3/4-inch and one-inch 

O.D. sizes. The spiral wrapping is de-
signed to provide a protective sheath to 
bundle, identify, harness or insulate wire, 
cable and tubing. 

Circle 20 on Reader Response Card 

Tall and Really Tall 
Black Audio Devices has introduced the 

Tall Mic Stand and the Really Tall Mic 
Stand. The Tall Mic Stand has an ad-

justable height from eight to 10 1/2 feet, 

and features a folding tripod base and 
sandbag. 
The Really Tall Mic Stand can elevate 

a rnic to 27 feet. It has a wide folding 
tripod base for extra stability. 

Circle 21 on Reader Response Card 

Distribution Amp 
Datatek has introduced the D-850, a 

single-channel audio distribution amplifier 
designed for use with Datatek's D-800 
series 10 x 1 switching modules that pro-
vides six resistive split outputs from a 

balanced or unbalanced bridging input. 
The output level is +28 dBm into a 600 

ohm load and +34 dBm in a 150 ohm load, 
or 26 dBm into 600 ohm terminations. 
Noise level is 105 dB below maximum out-
put. Gain is continuously adjustable from 
—12 dB to +12 dB. 

Circle 22 on Reader Response Card 

New Voice Director 
Argos has introduced its Voice Director 

II with new features, including expanded 
room to house a folding microphone stand, 
the Argos SDA-1006D, which is available 

as an optional accessory. The unit is 
designed for convenience as the take-
along stand will store inside the sound 
system. 

Circle 23 on Reader Response Card 

Loop Assistive Listening 
Oval Window Audio has introduced a 

small, transportable induction loop assis-
tive listening system for the hearing im-

paired known as the Microloop. The 
Microloop is compatible with all telecoil 
("T" Switch) equipped hearing aids/ 
induction receivers and is designed for 
small meetings and television/radio 
listening. 

The unit consists of an amplifier, micro-
phone, ac power adaptor, loop wire, loop 
wire clips and carrying/storage case. 

Circle 24 on Reader Response Card 

Home Automation System 
Group Three Technologies, Inc. has in-

troduced the Samantha (Security and 
Management Through Home Automation) 

system which provides remote control to 
the essential functions of a home without 
retrofitting or hardwiring. Samantha mon-
itors home communications, lighting, 
appliances, security devices, temperature, 
etc. 

The system is a microprocessor based 
home automation system that utilizes 

keyboards/keypads. touchtone phones and 
remote sensory inputs. 

Circle 25 on Reader Response Card 

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. 

MI Fewer cable requirements 

• Simple system design 

• No wire labeling necessary 

See the 5000 system at the NSCA convention 
Booth *821 / May 20-22 - Cincinnati, Ohio 

II Fewer & simpler connections 

• Easy future expansion 

German Engineering 
Made in the USA 

Mehlich Electronics, Inc. 
P.O. Box 33276 

Raleigh, North Carolina 27636-3276 

Tel (919) 832-4292 
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LITERATURE 

\%hcelock and Plitron Brochures 

Tool Kit Case 
Jensen's tool kit, the JTK-17, is available 

in a military- style case. The JTK-17R is 
designed to withstand the use and abuse 
encountered in military or industrial en-
vironments. The tools and optional test 
equipment are designed for maintenance 

of electronic equipment, computers and 
office equipment. 

Circle 26 on Reader Response Card 

Combination Matrices 
TE Products, Inc. has announced the 

VAS-1000 line of 10 input by one output 
configurable video and dual audio com-
bination matrices. The units are built to 
be held in 1 RU. 
The VAS-1000 line includes multiple 

operating options. Standard operation, 
local or remote is from an ANSI compat-
ible dumb terminal via the RS-232C port. 
Alternately, external operation can be pro-
vided through the RS-422 port. 

Circle 27 on Reader Response Card 

Differential Probes 
Test Probes, Inc. has introduced the 

M12DF differential probe set. The probes 
allow matching of oscilloscope channels for 
differential measurement of two signals. 

According to Hal Wardein, TPI Vice 
President, "The M12DF set is a pair of 
250 MHz adjustable passive probes, one 
of which has fine attenuation adjustment 
at dc and low frequencies." 

Circle 28 on Reader Response Card 

Access Control Software 
MultiLink has made available a new ver-

sion of its Interactive Services software 
for the company's line of audio telecon-
ferencing systems. Interactive Services 
provides MultiLink customers with user-
controlled teleconferencing. 

Included in the program are procedures 
for meet-me and originator dial-out con-
ferences, plus new methods for blastup, 
lockout and call termination. 

Circle 29 on Reader Response Card 

Conditioning Module 
A signal conditioning module designed 

to function as a constant precision voltage 
and current source has been introduced 
by Wieland, Inc. It may be used to drive 
stepping motors or linearize 
potentiometers. 
The KSQ module is especially designed 

for analog signal development from linear 
sensors. Its reference voltage is 10V at 
plus or minus five percent and reference 
count is 20 inA at plus or minus five 
percent. 
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Automated EQ Switching 
Audiomation Systems is offering 

automated EQ switching and automated 

insertion switching for any console fitted 
with the company's Uptown Automation. 
The design was accomplished in order to 
facilitate quarter frame accurate drop-ins 
of the console EQ and insert point, while 
the latter will also automate the switching 
of outboard effects devices, reverb and 
pitching. 
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Voice Paging and Telephone 
Signaling 
Wheelock is now offering its Voice Pag-

ing and Telephone Signaling Products cata-
log. The catalog contains specifications 
and illustrations of its lines of centralized 
voice paging products, amplified speaker 
voice paging products and its complete line 

of telephone signaling products. 

Circle 32 on Reader Response Card 

Toroidal Transformers 
Plitron is offering a 12-page "Applica-

tions, Products and Technical" brochure 
on toroidal transformers. Designed as an 
engineering reference as well as a product 
guide the brochure contains product in-
formation, including a standard line power 
transformer section, as well as the OEM 
line, audio output transformers and a line 
of commercial and medical isolation tools. 
The brochure also includes a section on 

specifying custom toroidal transformers. 

Circle 33 on Reader Response Card 

Products, Training and 
Support 
Entek Scientific Corporation has re-

leased a corporate/product brochure. This 
color collateral piece bears the name 
"Complete Solutions for Predictive Main-

tenance." It contains an overview of 
Entek, its products, training and support 
services. 

Circle 34 on Reader Response Card 

Equipment Servicing 
Contact East has introduced a 48-page 

reference guide featuring products to ser-
vice electronic equipment. Designed for 
service engineers, managers, installers, 
technicians and maintenance directors the 
catalog contains portable oscilloscopes, 

tool kits, all-in-one telephone tools, butt-in 
test sets, clamp meters, sound level 
meters, adhesives, EPROM programers, 
soldering/desoldering equipment, ozone 
safe cleaners, workbenches, shipping con-
tainers, etc. 

Circle 35 on Reader Response Card 

Lockouts, Tags and Signs 
A line of lockout/tagout products de-

signed to facilitate compliance with OSHA 
"Lockout/Tagout" rules is described in 

a full-color bulletin available from Panduit. 
The rulings require that each repair or 
maintenance worker lock or tag equip-
ment he or she is working on to ensure 

personal safety. 
The line includes laminated steel pad-

locks, vinyl coated plated steel lockouts, 
safety tags, photo tags, safety signs and 
marking pens and equipment. 

Circle 36 on Reader Response Card 
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MARKETPLACE 
Check That Sound! 

Solve Audio 
Trouble Fast 

PAG-1 

PORTABLE 
AUDIO 
GENERATOR 

COMPACT 9 V BATTERY OPERATION 
(Put Professional Precision in your pocket) 

Check - Distortion and Equalization 
Check - For Rattles and Buzzes 
Check - Line Impedance, Capacitance 

and Inductance 

- Low Distortion 03% T.H.D. Oscillator 
- 18Hz to 22.5KLHz in 3 Variable 

Overlapping Ranges 
- Dial Marked 1/3 Octave Segments 

- 30 DAY MONEY BACK GUARANTEE ** 

Cost is a Reasonable $139.00 Plus s/h 
Checks, Moneyorders, Mastercard & Visas 

Accepted 

For Ordering and Information Call 

TOLL FREE 1-800-866-6264 

Or Write To: 

Forward Innovations 

P.O. Box 9429 

Santa Rosa, CA 95405 

Circle 46 on Reader Response Card 

VOICE LOGGING TAPE RECORDERS 
Single and Multichannel Recorders 
Record Single and Multiline Phones 
New and Used ¡Large Inventory) 

Dictaphone, Stancil, Teac, Racal, and More 
Reel to Reel, VHS and Audio Cassette 

VLR COMMUNICATIONS 
Experts in Voice Logging Recorders 

2290 Charter Point Dr. • Arlington Hts., IL 60004 
708-870-8310. 800-369-TAPE 

Circle 40 on Reader Response Card 

How to Publish Your 
Own Newsletter 

Without Doing Any of 
the Actual Work. 

Newsletter Marketing for Sound 
Contractors. Proven and affcrdable. 
Exclusive territories are available. 

For more information call 
(612) 231-2122 

FAX (612) 231-1147 

Huisinga 8c Olsen 

Publishing, Inc. 
P.O. Box 53 Willmar, MN 56201 
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AC/DC VOLTAGE 
AC/DC CURRENT 
DIODE TEST LOGIC TEST 
LED TEST 0000,850 
SARK] RANGES 
5 CAPACITANCE RANGES 
LOW BATTERY Warning 
CONTINUITY TEST/BUZZER 
TRANSISTOR CHECKER 
20 MHZ FREO COUNTER 
WU KELVIN Electronics  
•D• (5151 349-7620 1(800) 646-9212 
OMB FAX 516 349-7830 NSA 

41.0, •"-

2 YEAR 
WARRANTY 

PARTS LABOR 
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Your Professional Connection 

For Quality Response Use the 

MARKETPLACE 
ACOUSTICAL I SOUND AND 

TELEVISION SYSTEMS ENGINEERS 1 iowNER__ I uATION 
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Major audio-visual consulting 

engineering firm is se' 

engineer to de-

acousiir-cc 

e*I•9ex,t‘ -6\cee qeeç‘\e:c.‘ec, 

- - 

ividuals with St ro 
in s,:--() nn ' equity or 

e tenNly 
c.cied ng upg 0 0-1-` ,2ees• 

,teffi 
SNJ eneje  ec. ste 

--vsuli), 1.1 -,notge5_  elSt. tc. ‘ 600 

Every Month in Sound & Communications 
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'FAST • EASY • TIDY 

Velcro Cable Wraps 

FLAME RESISTANT 
ACOUSTIC GRILLE FABRICS 

Meeting Fire Code Safety Standards. 
ALL FABRICS INVENTORIED AND 

AVAILABLE FOR IMMEDIATE SHIPMENT 

CALL OR WRITE FOR YOUR 
FREE SAMPLE FOLDER AND PRICE SHEET 

MELLOTONE 
Mills: Post Office Box 145 • 108 East Church Street 

Blacksburg, SC 29702. (803) 839-6341 
Fax (803) 839-2911 

Circle 42 on Reader Response Card 

FREE 56-PG CATALOG 

Complete line of audio 
'i,oduin and accessories for all engineered 

sound 8 broadcast applications 

'MODULAR AUDIO PRODUCTS I-800-333-7697-51 6-345-3100- FAX 516-345-3106 

Circle 41 on Reader Response Card 
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Company 

Aiphone Communication 

Systems 

AKG Acoustics 

Ashly Audio 

Atlas/Soundolier 

Bag End 

BBE Sound 

beyerdynamic 

Bogen Communications 

Cal Switch 

Celestion 

Community Light & Sound 

Component Specialties/CSI 

Creative Acoustics 

Crown International 

C-T Audio 

David Clark 

Electro-Voice 

ESE 

Forward Innovations 

Fostex 

Fourjay Industries 

Frazier 

FreeForm R&D 

Full Discount Wholesalers 

(;efen Systems 

Gemco Electronics 

I I uisinga & Olsen 

¡El) — Innovative Electronic 

I)esign 

I RP Professional Sound 

¡vie Technologies 

J BL Professional 

Karibu Sound 

Kelvin Electronics 

Klipsch & Associates 

LaBelle Industries 

Lectrosonics 

Lee Dan Communications 

Lighting Dimensions 

International 

Lowell Manufacturing 

Mehlich Electronics 

Nlellotone 

Menlo Scientific 

Meyer Sound Laboratories 

MG Electronics 

AD INDEX 
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15 232 
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Company 

Modular Audio 

Neutrik 

Opamp Labs 

Oxmoor 

OW' 

Pacific Transformer 

Paige Electric 

Peavey/Architectural 

Acoustics 

Pioneer Laser 

ProTech Audio 

Quam-Nichols 

Racom 

Rane Corporation 

Rapco Cable & Lighting 

Raxxess Metalsmiths 

Ring Communications 

Rockustics 

RPG Diffusors 

Samson Technologies 

Sanken/Audio Intervisual 

Design 

SeamTech 

Sencore 

Sennheiser Electronics 

Sharp PPD 

Shure Brothers 

Sonic Systems/Soundsphere 

Soundcraft/JBL Professional 

Soundscape Speakers 

Syn-Aud-Con 

TAD-Technical Audio 

Devices 

Tascam 

Technical Projects 

TekTone Sound & Signal 

Telecall Communication 

Systems 

TOA Electronics 

University Sound 

VLR Communications 

West Penn Wire 

Wheelock 

White Instruments 

FREE INFORMATION 

Use the Reader Service Card 

opposite page 26. Just circle the RS# 
of products that interest you. 

Detach, and Mail! 
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MARKETPLACE 
FINANCING 

LFCI 
Equipment Leasing 

• $50,000 with credit app. only 

• Provides: 
Off-balance sheet financing 
Tax benefits 

• All types of equipment 
• Nationwide 
• Dealers welcome 
We specialize in A/V equipment 

Call : ( 216) 882-6503 

REPAIR SERVICES 

STARLIGHT 
  PRO 

We Repair: AUDIO/VIDEO 
Power Amps • Turntables • Mixers • Tape 
Decks • CD Players • Laser Disc Players 
• Musical Instrument & Keyboard Amps 
• Receivers • Consumer Audio • Televisions 
• VCR's • Projection Television 

SPEAKER REPAIR & RECONING 
Sales & Service & Rentals 
Pioneer Laser Karaoke 

Call for Confidential Price List: 
1551 Montauk Highway 

Oakdale, Jew York 11769 
(516) 589-4424 FAX: (516) 589-4437  

HELP WANTED 

SOUND SYSTEM DESIGN 
AND SALES for expanding independent 
Dukane distributor for Michigan and Ohio 
areas. Seeking individual experienced in the 
design, layout and bidding of commercial 
sound systems and nurse call systems. 
Salary, commision and benefits. Reply to: 

Sound & Communications Classifieds 
Dept. 121 

25 Willowdale Avenue 
Port Washington, NY 11050 

BUSINESS 
OPPORTUNITY 

BUSINESS OPPORTUNITY 
Specialized Southern California Altec 
Sound System Contractor wishes to 
sell business. Established for 35 
years. Many expansion possibilities 
in a fast growing area. Flexible terms. 

Please respond to: 

Sound & Communications 

Dept. 91 

25 Willowdale Avenue 

Port Washington, NY 11050 

How To Place a Sound & Communications Ad 
Print or type copy indicating capital letters and bold type. All rates are based 
on column inch. 1X rate for a classifed ad is $52. (Includes borders, typeset-
ting and company logo if desired.) 1X rate for a marketplace ad (product) is 
$80. Frequency discount available. Call for information. 

CLASSIFIEDS 

Business Opportunities 

Equipment for Sale 

Help Wanted 

Employment Wanted 

Facility for Sale 
Miscellaneous 

MARKETPLACE 

All product and services 

Sound & Communications Ads 

Get Results! 

Company Name  Name   

Address  Phone  

Method of Payment Check Enclosed Visa - American Express MC 

Card #    Exp. Date   Signature   

Mail or Fax Copy to 

Sound & Communicatiors Marketplace 

25 Willowdale Avenue, Port Washington, NY 11050 
Phone: 516-767-2500 FAX: 516-767-9335 

Service Manager 

Rauland-Borg Distributor has imme-
diate opening for service manager. 
Must have strong technical back-
ground, extensive knowledge of 
Rauland products and proven ability 
to deal with customers. Send resume 
with salary history to: 

Le Corn Engineering, Inc. 
Attn: Bill Erickson 
7964-G Arjons Drive 
San Diego, Ca. 92126 

UNIQUE CAREER OPPORTUNITY with a 
small established loudspeaker manufacturer 
in the Midwest. We require a hands-on 
mechanical/electronic generalist with a strong 
interest in loudspeakers. A degree in engin-
eering is NOT necessary — skill and ex-
perience are. If you are a doer who wants to 
grow with us, submit resume and salary 

requirements to: 

MISCO 
3806 Grand Avenue South 
Minneapolis, MN 55409 

HIGH TECH ELECTRONIC SYSTEMS 
High tech electronic company seeks: electrical-
electronic journeyman familiar in all phases of 
fire alarm, burglar alarm, intercom systems. If 
you would like to explore an outstanding op-
portunity please send resume to: 

ENKO SYSTEMS 
792 Kimbark Ave. 
Devore, CA 92407 
(714) 887-8925 

Sales Manager 
Engineered Sound 

Bogen, a leading manufacturer of sound 
system equipment, located in northern 
New Jersey, seeks experienced, results-
oriented professional to assume national 
sales management responsibilities for our 
Engineered Sound System product line. 

Position requires sales/sales management 
experience and a solid knowledge of en-
gineered sound. 25% travel required. 

We offer an excellent compensation package 
including company paid benefits. 

For immediate consideration, see David 
Chambers at NSCA Booth #202, or send 
resume and salary requirements, in full 
confidence to: 

V.P. Sales & Marketing 
Bogen Communications, Inc. 
50 Spring Street, P.O. Box 575 
Ramsey, New Jersey 07446 

_Way 1991 121 



PRODUCT CHEC CHURCHES 

Used most frequently in church installations . . . 

(1
)-

10
00

01
1M

 
CD
-I
CI
CO
OD
U 

FIRST PLACE SECOND PLACE THIRD PLACE 

Microphones Shure Audio Technica Crown 

Speakers JBL/Electro-Voice• Bose/Altec Lansing* Soundolier 

Mixers TOA Electro-Voice/Biamp* Yamaha 

Signal Processors Pane ART dbx 

CD Players Nakamichi Pioneer Technics 

Audio Tape Players TEAC Technics Pioneer 

VCRs Panasonic JVC Sony/Sharp/Zenith• 

Projectors "JBL" (Harman Video) Panasonic Sharp/Sony• 

* indicates tie 

FIRST PLACE 

Microphones Shure 

Speakers JBL 

Mixers MA 

Signal Processors Pane 

CD Players Nakamichi 

Audio Tape Players TEAC 

VCRs Panasonic 

Projectors "JBL" (Harman Video) 

• 

* indicates tie 

SURVEY METHODOLOGY 

1. 

2. 

3. 

SECOND PLACE THIRD PLACE 

Audio Technica Crown 

Electro-Voice Bose 

Electro-Voice/Biamp• Yamaha 

ART TOA 

Pioneer Technics 

Technics Pioneer/Tascam• 

Sony JVC/Zenith• 

Panasonic Sony 

The sampling pool for the survey consists of sound and communications contractors from Sound & Communications' subscription list. Only con-
tractors within the United States and Canada are called. 

In a telephone survey, contractors/installers selected at random are asked to identify what brand they used for various products in installations 
completed in the past six months and those in progress. A different type of installation is highlighted each month. 

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. 
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Sharp presents two new 
LCD Color Video Projectors. 

They're both brighter and lighter 

41 
NG 4500 ceiling mount I Pill pm•trible 

LCD PROJECTION SYSTEMS 

SHARP 
1! 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 II- 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 

MON 
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" 

0 1991 Sharp Electronics Corporation, Professional Products Di% ision, Sharp Plaza. Mahwah. NJ. 07430-2135 
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Even Our Smaller 
Systems Can Fill A 
Big Hall. 

You've seen and heard our big systems, 
installed in major venues around the 
world and on tour with some of the 

biggest names in the 
music business. The 
SR4700 Series Loud-
speaker Systems are 
equally at home on the 
road or in the hall. 

Their legacy comes from 
Cabaret Series, a prime 
player in small to medium 
club sound reinforcement 
since the seventies. Their 

influence is Concert 
Series'," the new standard in 
packaged JBL systems. With 

Cabaret as the starting point and 
ConLen .‘)cries as our current direction, we 

listened to your comments and suggestions, 
turning them into the sound system of the nineties 

and beyond. 

The SR4700 Series is pure pro audio. Pure JBL com-
ponents, the same caliber as those in our larger systems, 
including the Vented Gap Cooling- low frequency 
drivers and the 2445J compression driver. Pure JBL en-
closures, five times stronger than traditional designs, 
and protected by plastic-coated steel grills and super. 
durable fabric-laminated plywood cabinets. Pure JBL 
sensibility, interlocking enclosures with heavy-duty steel 
handles and recessed input connectors, so they travel 
tighter, set-up easier and last longer. 

SR4700 Series, pure JBL. Be the first in line to hear them 

today at your local JBL dealer. 

UBL 
JBL Professional 
8500 Balboa Boulevard, Northridge, CA 91329 USA 
11 A Harman International Company 
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