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LAS 
VEGAS 
SOUND 
This town's 
newest hotel — 
The Mirage — 
has a spectacular 
sound and display 
system. With 
fast-track design 
and over 1,000 
purchase orders 
issued, the job 
came in on time. 
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The snake gets smarter, as digital and op-
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systems. 70 

CONSULTANTS 
Consultants predict the industry of the 
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Sound 
and 
Hearing 
The audio commu-
nity's responsibility 
in the hearing and 
health field. An up-
date on recent 
studies of the rela-
tionship between 
loud sound and 
hearing loss. 12 



This wireless system puts 
an end to customer handholding 
Reliability. 

Isn't that what you look for first in a wireless system? After 
all, you don't want the system coming back to haunt you 
once it's delivered. 

Vega Ranger systems are available in both true- diversity and 
non-diversity configurations, and offer a number of design 
characteristics that insure ease of operation even for the 
inexperienced user. 

Our R-98 true-diversity receiver is superior to phase- and 
antenna-diversity systems. A true- diversity design employs 
two receivers, allowing the strongest signal to be picked up, 
thereby eliminating dropouts and the audible switching noise 
sometimes associated with phase-diversity designs. 

Vega Ranger systems also employ exclusive CVX-''' 
audio processing, which provides lower 
distortion, a higher signal-to-noise ratio 
and wider dynamic range than any 
competitive system on the market. 

.000".4e 

Vega Ranger receivers utilize MOSFET RF amplifiers and 
multipole RF and IF filtering networks that assure high 
sensitivity, as well as full rejection of off-channel signals for 
virtually interference-free operation. The T-93 bodypack is 
available with a variety of condenser lavaliers and includes a 
silent mic on/off switch. 

The T-99A, our latest handheld, features a new lightweight, 
professionally contoured shape which eases handling fatigue. 
It's also equipped with the industry- renowned N/D757A 
dynamic microphone element from Electro-Voice, while the 
T-95 features the BK-1 electret condenser element. 

Finally, there's the Vega name itself — one synonymous 
with professional- quality wireless systems the world over. 

Reliability. Dependability. Performance. 

That's Ranger from Vega. 

For additional information and literature, 
give John Murray a call at 616/695-6831. 
For technical assistance, please contact 
James Stoffo at 1-800-877-1771. 

Vega 
a MARK IV company 

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



The Plenum 
Connection 

sED LISTED 
Designed to get building in-

spector approval and maintain 
the integrity of air-return 
acoustical ceilings...engineered 
for easy installation and quality 
performance. 

Twist...Snap...Lock! • This system was engineered to 
meet the requirements of 2-hr. 
rated non-combustible floor/ceiling 
construction and Underwriters 
Laboratories' 1480 test. It also 
works well in other 2' x 2' or 2' x 4' 
suspended ceiling applications. 

• Electro-galvanized steel construc-
tion securely mounts all Fourjay 8" 
loudspeaker baffles ( 9 '/8" dia. pat-
tern) plus those using an 11 1/4 " di-
ameter screw hole pattern. 

El 
eerier/ 
INDUSTRIES, INC. 

• The enclosure locks into the 
bridge with a simple twist. No 
screws. Less labor. Knockouts ac-
cept plenum-rated cable or fittings 
for 1/2 " conduit and 4/8" armored 
cable. 

• Panel resonance is controlled for 
minimal sound "coloration." No 
acoustical damping material is 
needed. 

• Enclosure/bridge assembly is se-
cured and tightly sealed to the tiles 
by a baffle or, where required, by an 
optional seal ring. There are no un-
necessary openings. 

• Convenient tie-points are provided 
in case support wires are required 
for safety and/or seismic security. 

The "plenum connection" en-
closure/bridge system is in stock and 
ready for immediate shipment just 
like all the other fine, American 
made products from Fourjay, the 
company that's been doing it right 
since 1956. 

3400 STOP EIGHT ROAD • P.O. BOX 14617 • DAYTON. OH 45413-0617 
TELEPHONE (513)890-6444 • FAX (513)890-1692 

Fourjay Quality—American Made 
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When it's all on the line. 

Samson Wireless. 
When every system has to perform flawlessly with superior 

sound and the quiet performance of dbx Noise Reduction. 
When you need absolute structural integrity and longterm 

reliability because your professional reputation is on the line. 
Samson. The only choice when nothing less than perfect 

wireless will do. 

SAMSON® 
WE ARE THE WIRELESS FUTURE" 

e 1989 Samson Technologies Corp. Circle 214 on Reader Response Card 



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 50 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 60637 

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

Sound and Communications 
Association 
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LETTER FROM THE EDITOR 

f you've noticed an addition to our 
masthead, you're correct in taking 

notice. SOUND & COMMUNICATIONS 
is proud to formally announce that Michael 
Klasco has become Technical Editor of this 
magazine. 
Mike has been writing for SOUND & 

COMMUNICATIONS ever since it was 
purchased by Testa Communications. He 
has been, and remains, the leading and 
most knowledgeable reviewer of design 
software for this business. His contribu-
tions to this magazine have made it the 
paramount source of information on design 
software. And that stance will remain. 

Technical Editor Mike Klasco visits an exhibitor's booth at Infocomm. 

But there's more, folks. Mike is now ac-
tively directing the technical coverage of 
this magazine, and his in-depth knowledge 
and concerns are and will be working to 
place this magazine in the forefront of 
technology. We've known Mike for many 
years — back to when he was the founder 
of GLI, a pioneer discotheque company. 
He holds a number of patents in variable 
speech control technology; and he has 
been the acoustical consultant on such 
projects as the 1986 Asian Games and the 
1988 Summer Olympics. He has done 
engineering designs for various manufac-
turers, and is currently the special session 
chairman of the session on Acoustical 
Modeling at the 1990 Los Angeles AES 
Convention. Mike is working on his doc-
toral thesis in " Signal Processing for Audio 
Time Compression" at New York Uni-
versity. 

There are other additions in the world, 
of course. And if you've noticed an addi-

tion to Las Vegas, you're right again. The 
Mirage Hotel has been the talk of The 

Strip for several years now. And the buzz 
didn't die down once the hotel opened this 
fall. It's mammoth and it's spectacular. 
The sound system was done by Acro-
media. And in this issue of SOUND & 
COMMUNICATIONS, the people who did 
the sound system give us an overview of 
it. It's one of the most comprehensive 
systems you'll ever come into contact 
with, and we're proud to present our com-
prehensive overview. 
The Mirage Hotel is in keeping with our 

thoughts on Las Vegas. Of course, the 
reason we can not only read about the 
Mirage this month, but see it too, is that 

the National Sound and Communications 
Expo is taking place at the Las Vegas 
Hilton, a hop away from the Strip. And the 
annual marketplace is an important factor 
in the way this business does business. In 
this issue of SOUND & COMMUNICA-
TIONS, we include some background on 
the organization of NSCA and the show 
itself, along with some highlights of the 
educational programs being presented. 
Because we don't believe in pre- show 
rundowns of product being exhibited (after 
all, an April issue of a magazine has to be 
prepared well in advance — and well before 
many manufacturers are sure of exactly 
what they will have on exhibit), we'll follow 
up with a comprehensive report on exact-
ly what was seen and heard at this 
premiere convention for this industry. 
Have a good show. 

Sincerely, 

Judith Morrison 
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15 YEARS OF 
EXCELLENCE IN 
PROFESSIONAL SOUND 
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THE IEQ PROGRAMMABLE EQUALIZERS 
Available in 15 and 31 band versions, the IEQs offer 
Smartcurve for virtual elimination of adjacent band inter-
action. One controller can remotely operate up to 15 
satellites. .009% THD, 102 dB signal-to-noise ratio. 

PD3 
11111 311. 

THE PD3 SPEAKER ALIGNMENT DELAY 
A 1-in-3 out digital delay with a 64 kHz sampling rate for 
utterly flawless signal reproduction at a price hundreds less 
Ilan comparable units - 20 Hz-20 kHz bandwidth. 

HD-31 

THE HD SERIES EQUALIZERS 
Utilizing the same revolutionary filter technology as the 1E0s, the H-D EQ's offer a new standard in audio 
performance. Available with XLR, ' :1 inch and terminal strip connectors, they offer complete flexibility in professional 
applications. There is minimum phase shift and no center point drift regardless of fader settings. Automated 
computer manufacturing has reduced the cost to less than half of comparable units! Freq. response 2 Hz-153 kHz, 
signal-to-noise ratio - 115 dB ( R.E. +20 dBm), THD 

spud Distributors: 

FINIAND/MS-Audiotron/Helsinki/90-5664644/SWEDEN/Muskantor & Co./Molnda1/031-878080/FRANCE/High Fidelity Services SA/Paris/(1) 42.85.00.40/CANADA/Yorkville Sound LTD./ 
Scarborough/416-751-8481/ITALY/Fratelli Crasio/Pavia/0385 48 029/WEST GERMANY/PME Audio/Bad Friedrichshal1/07136-6029/SWITZERLAND/Musikengros P. Gutter/Sissach/061-983757/ 
HONG KONG/Audio Consultants LTD./Kowloon/3-35183628/JAPAN/Nihon Electro Harmonix/Tokyo (03) 232-7601/INDONESIA/PT Kirana Yudha Teknik/Jakarta/3806222/SINGAPORE/Lingtec 

PTE. LTD./7471951/SPAIN/Aplicaciones Electronicas Quasar SA/Madrid/6861300/DENMARK/M.I. Musik/Kobenhavn/1-854800/U.K./Harman U.K./Slough/075376911/ISRAEL/Jazz Rock/Tel Aviv/ 
03-282022/TAIWAN/Sea Power Co./Taipei/023143113/GREECE/Zozef/Piraeus/01417015 1 /NEW ZEALAND/Accusound Professional Pty./Auckland/09-688-759/HONG KONG (Music Prod.)/ 
Tsang Fook Piano Co./5-238146/PHILIPPINES/Audiophile Components/Manila/58-30-32/AUSTRALIA/Dynamic Music/Brookvale N.S.W./2-939-1299/BELGIUM/S.E.D./Brussels/02-522-70-64/ 
EASTERN EUROPE/Y. Mudray/Surrev, t KAI -942-9689/NORWAY/Stanton Musikk A/S/Lorenskog/02-70-60-30/PORTUGAL/Remedius Music/ ishon /01 - 777-486/AUSTR 1A/Herhen Music 
Import/Rankwei1/05522-42124 

APPLIED RESEARCH 8. TECHNOLOGY INC., 215 Tremont Street, Rochester, New York 14608, (716) 436-2720, TELEX: 4949793 ARTROC, FAX (716) 436-3942 
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NEWSLETTER 
MARK IV ACQUISITION 

Mark IV Audio has acquired a major interest in Dynacord GmbH. The long rumored acquisition 
of a "European company" by the conglomerate was completed at press time. Dynacord is 
exhibiting under the Mark IV Audio marque at the NSCA exposition in Las Vegas. Sales of 
Dynacord products for 1989 were in excess of $25 million. Cooperative marketing is expected to 
be developed between University and Dynacord's commercial sound business. Dynacord 
products have been distributed in the U.S. through Dynacord Electronics Inc. in Los Alamitos, 
California and the PCA Series power amplifiers and DRP-20 digital reverb and effect processor 
will presumably be continued under distribution through the Mark IV division. 

MARSH PROMOTED 
David E. Marsh has been promoted to Vice President, Acoustics and Technical Systems at Pelton 
Marsh Kinsella, Inc. in Dallas. Marsh has been with PMK since 1985. He has recently been 
instrumental in securing contracts for acoustical and sound systems design work at the 
Opryland Musical Theme Park in San Antonio, Texas. The project involves three indoor 
performance venues and five amphitheaters. PMK, Inc. specializes, in addition to acoustics and 
technical systems, in architectural and environmental acoustics, industrial noise and vibration 
control and hearing conservation. 

SONY PERSONNEL CHANGES 

The broadcast, professional video, and professional audio marketing of Sony Corporation of 
America has undergone some readjusting. Richard K. Wheeler has been named president of 
Sony Operations and Technical Services in San Jose, California. Mark Gray has been appointed 
president of Sony Communications Products Company. He had been president of Sony's 
Peripheral Systems Company and was previously with Harris, Tektronix and Ampex. Harry 
Taxin has been named president of Sony Systems and Technology, responsible for R&D systems 
development in San Jose, and also for Sony's Advanced Video Technology Center. William 
Connolly continues as president of Sony Advanced Systems, responsible for business 
development related to application of HDTV technology in the United States. 

MATRA BUYS INTECOM 

Matra Communication and Wang Laboratories have signed a letter of intent under which Matra 
Communication would acquire InteCom, Inc., a wholly owned subsidiary of Wang and a 
manufacturer of integrated voice/data switching equipment. Matra, headquartered in Paris, has 
sales of over $850 million and is France's second largest telecom supplier. InteCom is a supplier 
of voice/data switching systems and manufactures and markets the Telari and Integrated 
Business Exchange systems. 

SEMICONDUCTOR SYMPOSIUM 

A symposium on semiconductors will be among the programs presented at the 1990 Electronic 
Distribution Show and Conference April 25 in the Las Vegas Hilton. Panelists include Craig 
Barrett, executive vice president of Intel, L.J. Reed, vice president of Motorola AISC Division and 
Marshall Butler, chief executive officer of AVX. Two distributors, Robert Rodin of Marshall 
Industries, and David Herring of Projections Unlimited will also be on the panel. The 
symposium "reflects a decision of the EDS Board to add more substantive programming to the 
EDS agenda." 

SLIDES ON FIBER OPTICS 

Bellcore of Livingston, New Jersey has developed a package of 188 slides on fiber optics. The 
package features the history, trends, transmission principles, operations, applications and the 
future of fiber optics. The product is being shown at the International Communications 
Association Exposition in New Orleans May 22 through 24. 

April 1990 9 



NEWSLETTER 
AGFA AWARDS 

Agfa Corporation, Magnetic Tape, has announced the winners of its Sales Awards. The Vice 
President's Award was presented to Bob Zamoscianyk, regional sales manager, Atlantic region. 
First place in the sales contest for technical sales representatives was awarded to Jim Rouse, 
pacific region. Outstanding Performance Award was presented to Wayne Desmond, technical 
support engineer. According to National Sales Manager Andrew Da Puzzo, "Our entire sales staff 
deserves tremendous credit for their achievements. Because of their efforts we have maintained 
our dominant market share in audio duplication." 

VISIONS '90  

The SMPTE Mini-Conference for 1990 is being held April 27 through 29 at the Sheraton Centre 
in Toronto. The theme is "Visions — 90." The SMPTE Mini-Conference is an annual event jointly 
sponsored by the Montreal/Quebec, Ottawa, Rochester and Toronto Sections of SMPTE. 

ERA BREAKFAST 

The Electronics Representatives Associations is sponsoring a breakfast seminar meeting for 
NSCA attendees, tentatively scheduled at 7 am on April 18. The ERA has a booth at the NSCA 
Expo with into informational and Lines Available Services. 

SOLID STATE SYSTEMS SOLD 

Solid State Systems, Inc., a wholly owned subsidiary of National Telecommunications plc., has 

become a part of the European-based Alcatel Group. Charles R. Cadle, previously the Chief 
Financial Officer, has replaced Edgar C. Mills as president of the company. 

GORDON FORMS OWN FIRM 

Colin Gordon, formerly with Bolt Beranek and Newman, has established an independent 
consulting group under the name Colin Gordon 8e Associates. The group provides consulting 

services in vibration and noise control and acoustics and is located in San Mateo, California. 

WOOFER UPGRADE  

Digital Designs is offering a one time woofer upgrade/trade out program, allowing customers to 
"change out your woofers at your location and still maintain warranty status." 

WIN STOCK ACQUIRED 

WIN Communications Corporation has announced that its shareholders Nissho Iwai American 
Corporation and Nissho Iwai Corporation have completed the purchase of the 49.9 percent 

interest in WIN formerly held by Walker Telecommunications Corporation. The purchase was 
completed on March 6. The purchase price was approximately $2.75 million. 

TWENTY-YEAR WARRANTY 

Bryston Limited has announced that it has instituted a 20-year parts and labor warranty pro-

gram. The policy is retroactive and includes all audio products previously manufactured and 
sold under the Bryston name. Bryston will pay shipping costs one-way. All parts costs and 
labor are covered by the warranty, which is fully transferable. The announcement was made by 
Martin Bartelstone, V.P. of BrystonVermont Ltd., the U.S. distributor of Bryston. 

MEYER PROMOTED AT PEIRCE-PHELPS 

David G. Meyer has been promoted to Audio Sales Manager of the Audio/Video Systems Division 
of Peirce-Phelps, Inc. Meyer joined Peirce-Phelps in 1983 as part of the newly formed Audio Sys-

tems Division. Since that time, he has had responsibility for broadcast, hotel/casino and corpo-
rate accounts. Most recently, he has been an account manager for videoconferencing customers. 

10 Sound & Communications 



THE SINGLE BOX 
SOLUTION: 

BGW SPA-3 Signal Processing Amplifier 

• 

About two years ago, BGW 
decided to take a long look 
at the then-current state of 
the art in amplifying 
systems. And when we did, 
we saw room for 
improvement. The typical 
installation included 
several channels of 
amplification, of course, 
along with quite an 
accumulation of add-in and 
add-on boxes: An 
electronic crossover or 
two, a couple of time 
alignment delays, plus 
assorted EQ's, filters 
and more. 

What's wrong with 
that? Well, all those 
separate boxes wired 
together require lots of 
rack space, cause 
inevitable installation 
hassles, and create an 
ongoing potential for 
reliability problems. Not to 
mention the cost of all 
those boxes. 

That's why we created 
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ever need for virtually any 
application. It's a complete 
amplifying system in a 
single 51/4" rack cabinet— 
completely self-contained, 
completely flexible and 
completely reliable. 

At the heart of the 
SPA-3 are not-two-but 
three 200 Watt (@ 8 ohms) 
channels of BGW-quality 
power amplification. 
Among the signal 
processing elements 
included are Low 
Frequency Parametric EQ 
and a High Frequency 
Contour Filter, a Switch-
sett" High Pass Filter, a 3-
way Electronic Crossover 
Network, two adjustable 
high-quality Delays for time 
alignment, even a full 
complement of Buffer 
Amps and Digitized Level 
Attenuators. 

In minutes, the SPA-3's 
multi-pin "jumper header" 
plugs-in to let you set up the 
unit for dozens of different 
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the BGW SPA-3 Signal 
Processing Amplifier—the 
single box solution that 
restates the state of the art. 
It's much more than just an 
amplifier, because the SPA-
3 includes all the signal 
processing elements you'll 
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wouldn't build it any 
other way! 

The superior design, 
reliability and performance 
of the BGW SPA-3 has 
already proven itself in 
major installations from 
the Orange County (CA) 
Performing Arts Center to 
the OMNIMAX theatre in 
Australia. By the way, 
there's also a two channel 
Model SPA-1 with signal 
processing capabilities 
tailored to make it an ideal 
subwoofer amplifier. It's a 
time, space, aggravation 
and money saver too. 

The logic of the SPA 
approach speaks for itself. 
But there's lots more to 
know about all the 
incredible capabilities of 
the BGW Signal Processing 
Amplifiers. For a full info 
pack, call us Toll-Free 
at 1-800-468-AMPS, 
(in CA 213-973-8090), 
or see your BGW dealer. 

BOW SPA - 3 
ERIZOVAL  

PROCESSING 

THREE WOW  

ANIAJFIER 

configurations, in the shop 
or in the field. The design is 
so flexible, you can even 
change the location of the 
attenuators, delays, etc. 
within the signal flow. And 
every processing function 
offers superb quality. BGW 

POWER 

SYSTEMS 

BGW SYSTEMS INC 
13130 SOUTH YUKON AVE 
HAWTHORNE CA 90250 

ENGINEERED 
TO BE THE BEST 

Ob 
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GUEST COLUMN 

oise Update 
By Mort . Itshuler 

o here we are, early in the 1990s, 
and we see that "rockers" are ad-

mitting to some hearing loss, several legal 
suits have been mounted relative to noise 
induced hearing loss, and professionals in 
the field have, at last, realized that if we 
don't govern ourselves, some "groups out 
there" are going to impose some im-
probable restrictions that we "ain't" go-
ing to like one bit. I was thinking the other 
day, knowing full well that I should not 
strain myself on a Saturday afternoon, that 
if the medical profession, in an attempt to 
help people stop smoking, can show 
"yucky" pictures of dissected lungs, 
maybe some of us can illustrate, in "non-
yucky" ways, what effects can visit upon 
our wonderful bodies if we stick our heads 
up our speakers for too long! 

First, some numbers that are always 
foisted upon us, but rarely move us to ac-
tion: It has been reported that more than 
20 million people are exposed to noise 
levels that can be injurious. The Electronic 
Industries Association (EIA) tells us that 
23 million stereo headsets will reach the 
market this year. Dr. David Lipscomb, an 
Audiologist, reports having tested 1,000 in-
coming college freshmen and he found that 
60 percent of them had hearing loss that 
was typical of oldsters. 
Second, some interesting facts to 

ponder: Researchers at Johns Hopkins 
found that exposure to much smoking, 
even if you are a so-called "passive" 
smoker, can exacerbate hearing damage. 
It was found that loud noise and carbon 
dioxide mixed together causes more 
damage than either one alone. The 
literature also reveals that alcohol causes 
the same type of "addictive" effect on 
hearing damage and lo and behold, can-
nabis — that old devil "Mary Jane," pro-
duces the same situation ... increased 
hearing loss ... more than noise alone 

would produce. Please note that there are 
many other substances reported to reduce 
the blood flow. Butyl nitrate ("poppers") 
and some nasty stuff in boat paint and 
pesticides are examples. See??? Everyone 
always said that all that stuff was bad for 
us, didn't they? It appears evident that any 
substance that decreases blood flow 
renders us more vulnerable to noise in-
duced hearing loss. Although the inner ear 
is rich in blood flow, and hence oxygeniza-
tion, the vessels are terribly minute and 
it doesn't take much to diminish this much-
needed blood flow, for the hair cells in the 
inner ear must have increased blood flow 
as noise increases. 

Third, some "non-yucky" illustrations 
of what kind of toll is paid when noise ex-
posure is too loud and too long: Figure 1 
depicts a 19-year-old male the morning 
after attending a Who concert on July 10, 
1989. The young man described a very 
loud concert in addition to a young female 
directly to his left who "screamed all dur-
ing the show." He further reported that 
he had a feeling of fullness and "ringing" 
in both ears, no history of noise exposure 
and no past hearing loss or ear disease. 
Figure 1 shows some of the test results 
of July 11, 1989 and July 21, 1989 after 
treatment and time interceded. The pa-
tient and his parents were very concerned 
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•es are as 
& day. 

*Simulated Peet u re 

Whether it's night or day, Telecall's new 
video intercom surpasses the human eye. 
Introducing the TD-1NW 2-wire video entry intercom offering 

the most reliable, affordable security, and features such as: 

• Requires only 2 wires to carry both 
audio and video signals. 

• Infrared MOS camera is sensitive 
enough to transmit in almost total dark-
ness. Requires just 1 Lux of light. 

• 3.5" Back-lit LCD screen shows a clearer 
picture than tube screens. 

• Monitor button enables home owner to view 
door area independent of can button at door. 

• Door release button can be connected to 
electric door for remote control release. 

• Best of all, it's backed by Telecall's 40 
years as a leader in intercom technology. 

14620 N.E. 95th St., Redmond, WA 98052 FAX (206) 881-3085 In WA State (206) 881-2742 
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NOISE UPDATE 

and rightly so, for what you see as the July 
21 results is now, probably, permanent. 
Fortunately his discrimination for speech 
remains very good. If this young man is 
not very conservative about future noise 
exposure he will be troubled with a pro-
gressive, debilitating loss. Figure 2 illus-
trates the adventure of a 29-year-old, male 
sound engineer who traveled with some 
large, loud, notable groups throughout the 

NOW YOU 
SEE THEM... 

Date 

10/18/72 
10/30/72 
11/2/72 
11/8/72 
11/22/72 
2/21/74 
10/30/75 

LEFT EAR 
RIGHT 
EAR 

Speech Normal 
250 500 1K 2K 4K 8K Perception through-

out 
10 
75 
40 
20 
15 
35 
45 

5 0 
75 65 
60 55 
35 50 
25 45 
50 50 
60 50 

O 
55 
60 
50 
35 
45 
45 

10 
35 
10 
5 
5 
10 
15 

20 
30 
20 
25 
15 
30 
20 

100% 
44% 
32% 
40% 
48% 
48% 
56% 

Figure 2 

The COS-11 and the COS-12 are the results 
of a joint engineering effort by Sanken and 
NHK to create a new generation of microphone 
designed to meet today's digital standards 
and high-resolution visual requirements. With 
over 50,000 microphones in daily use, Sanken is 
foremost worldwide in progressive technology 
and precision craftsmanship. These new lavalier 
microphones combine advanced miniaturization 
in electret condensers with a unique vertical 
diaphragm design for the ultimate in sensitivity, 
natural response and hidden capabilities. 

For the name of your nearest dealer, call: 

AUDIO INTEÍ:IVISUAL DESIGN 
Exclusive l.: Distributil (211) 40-4773 

Japan's most original microphone maker 

U.S. He experienced a sudden loss of 
hearing in his left ear at the end of a long 
and loud tour. He called me from New York 
with the problem and he was directed to 
return to Philadelphia immediately and get 
what little help he could. Please note that 
the first line of the figure is his " prior-to-
incident" base line of hearing which we 
obtained eleven days prior to the loss. This 
patient continued to work in the same 
capacity with sporadic ear protection until 
the end of 1975. These data indicate clearly 
what was happening with his acuity and his 
understanding of speech over this period. 
It is indeed a pity that we cannot "recone" 
his ear, because he's stuck with what he's 
got forever. FOREVER! 

It is imperative that we support the 
groups that are devising some suggestions 
regarding noise exposure guidelines. Let's 
listen to them carefully so we can listen 
carefully in the future. 

ANSWERS 

These are the answers from Don 
Davis' Test Questions that appeared 
in the March issue of Sound & 
Communications. 

1. dB — (C) 
dBm — (A) 
dBV — (B) 
dB(0.775) — (D) 

2. (2) Rs = Rt. 

3. (4) Power 

4. (4) .001 Watt 

5. (2) R greater than RI, 
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The intelligent answer 
to multi-mic mixing is 
automatic. It's TOA. 

RESOURCEFUL. 
Eight ports make upgrades and changes quite literally, a snap, And with 37 plug-in 
modules from TOA s legendary 900 Series — mic, line. aux. BE Sonic Maximizer, 
I 0 and bridging — system design and upgrade options are limitiess. 

111111111111111111, 
1111111111111111111 

EXPANSIVE. 
Link up to 10 mixers 
for a system with 80 
active channels. Flip a 
switch and convert any 
mixer from slave to 
master. 

\NPUT 

FRUGAL. 
TOA innovation 
delivers advanced 
technology for less — 
at hundreds less per 
mixer, multiple unit 
savings really stack 
up! So, with TOA, talk 
is cheaper than ever. 

LOGICAL. 
Each channel 
incorporates direct 
and logic outputs. 
Logic Out triggers 
external devices ... 
for systems designed 
with zcnal speaker 
switching or video-
follow-audio, etc. 

tv,p,sle 

• 

PeNEB 

OUIET-TYPE. 
Mic's gate on instantly. 
silently. No pops. no 
dropped syllables, and 
no feedback. System 
response and clarity 
are breathtaking. 
Front-panel threshold 
controls allow 
attenuation of inactive 
inputs from 0 ( always 
on) to -40db. 

The AX- 1000 is the flagship in a revolutionary line ol highly engineered audio produc 
changing the way people talk, think and feel about sound. It's an important reason 
you'll find TOA the automatic choice wherever peop/e are serious about sound. 

Circle 212 on Reader Response Card 

FEEDBACK-FREE MIC MIXING — 
Completely automatic, completely silent. 
completely modular. The AX- 1000. It's 
engineering the future of commercial sound. 
and it's only from TOA. 

WELL - BALANCED. 
The genius of the 
AX- 1000 is advanced 
circuitry that automati-
cally adjusts and levels 
gain among active 
inputs. Each mic gets 
maximum available 
gain for maximum 

intelligibility. 

TOA ELECTRONICS, INC. 
601 GATE WAY 111 VD SO SAN F RANCISCO, CA 
94080 ¡415) 588 2538 FAX 1415) 588 3349 



The Flex System from Rane: A Powerful New Approach to Modular Signal Processing 

lexability, no matter how you spell it, 
means power. It's the power to meet 
varied needs. To meet budgets with 
optimum performance. To efficiently ac-

commodate system growth. Long into the future. 
Flexibility is the essence of Rafles new FLEX 

System. The first universally compatible, cost 
effective, modular approach to signal processing 
and routing. With no special requirements. And no 
dead ends. 

Each Flex module is an HR (Half Rack) com-
patible, UL/CSANDE approved, self-contained 
processing unit. Each capable of being EIA rack-
mounted either horizontally or vertically, with 
inexpensive, readily available hardware. Or simply 
set on a shelf, stand-alone fashion. 

HIGH-POWERED COMPATIBILITY. Using 
standard 3-pin, 1/4 " or barrier strip connectors, 
FLEX modules are directly compatible with 
professional audio gear. And since they are remote 
powered—via Rane's proposed power supply 
standard—troublesome ground loops, hum and 
agency approval problems are solved up front 
by design. 

ENDLESS POSSIBLE COMBINATIONS FOR 
CUSTOM DESIGNS. The FLEX non-exclusive 
modular concept makes it inherently expandable 
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ARE STAGGERING! 

and upgradeable. It boasts a 

large and growing number of 

functions and components to 

choose from. Mixers. Preamps. 

Splitters. Crossovers. Dynamic 

controllers. Equalizers. Ampli-

fiers. Line drivers. And much 

more under development. 

And thanks to Rane's efficient 

bus design, system wiring is 

greatly simplified in even com-
plex mixing and splitting layouts. 

COST EFFECTIVE CAPABILI-
TIES. Modular flexibility. Un-

compromising performance. All 

without a premium price. That's 

the FLEX System manifesto. 

There is no expensive main-

frame to buy; you only pay for 

the functions you want, when 

you want them. 

Say, for example, you only 

need a 3 channel mixer with one 

channel of crossover. The FLEX 

System delivers. And when your 

needs expand, just add more 

modules. No need to obsolete 

old equipment for a loss. 

Whether you use two mod-

ules or twenty modules, the 

FLEX System remains cost ef-

fective. And supremely flexible. 

Year after year. 

SUPERLATIVE PERFORM-

ANCE, RANE RELIABILITY. The 

design and performance of each 
and every Flex module is, in a 

word, superlative. Every model 

carries top-grade studio spec-

ifications, utilizing the best com-

ponents available. The result is 

unsurpassed performance and 

reliability. 

Our HR compatible modules may 
be compact, but they're stuffed with 
more top-notch features than you 
would have thought possible. For 
example, the FMI 14 Mixer Input 
module measures only 1.75"x 
10.5", yet it boasts a — 128dB EIN 
mic stage, switchable phantom 
power, true 20dB pad, powerful 
3-way EQ section, insert loop, two 
source-selectable Aux sends and 
balanced master channel outputs. 
A single DIN cable, supplied with 
each module, routes the Master and 
Aux buses from unit to unit for quick 
and clean hook-up. 

The FMM 42 Master Module not 
only provides Aux returns and mix-
ing, but features extra mic and 
stereo line inputs with ducking 
capability for paging and other 
applications. 

For even more mixing flexibility, 
the FPM 44 Program Mixer allows 
4 separate mic or line inputs to be 
mixed to 4 output programs, with 
pre or post fade switch selection for 
the Aux sends. Both the direct 
balanced/unbalanced terminal strip 
and the DIN Flex bus inputs and 
outputs can be used simultaneously 
for easy expansion and integration 
into larger systems. 

Carrying on a fine tradition of 
innovative equalizer technology, 
Rane sets yet more new standards 
with the Flex Series. The FPE 13 
Parametric Equalizer provides 3 
separate bands, each capable of 

+15/-20dB boost/ 
cut, 2-octave down 
to 1/30 th-octave 
bandwidth range 
for notch capabili-
ty, and a full 10Hz-
20kHz frequency 
sweep range for 
unprecedented 
flexibility. 

The FME 15 Mi-
croGraphic Equal-
izer brings Interpolating Cortstant-Q 
filter performance to the Flex line, 
pioneered by our full-sized GE 30 

model which has set new industry 
standards. Minimized filter inter-
action, smooth combined resoonse 
and fully balanced three- pin and 
terminal strip input/ output a•-e but 
a few of the features. Both the EME 
15 and the FPE 13 also provide an 
exclusive Patch I/O jack which allows 
direct connection to an insert loop 
jack with a single 1/4" TRS patch 
cable. 

The FAC 24 Active Crossover is 
the next generation to follow i the 
respected footsteps of our AC 22 
and AC 23 designs. In addition to the 
proven 24dB/octave Linkwitze-Riley 
performance, the FAC 24 featui-es a 
true 24-position frequency selector 
switch to provide plug-in card ac-
curacy and repeatability with the 
convenience of a knob. Add to this 
a built-in CD Horn EQ section, 
electronic phase alignment, sum-
ming LE input and three- pin h,gh-

current balanced outputs, and 
you've got a powerful, flexible new 
crossover standard. 

This is but a sampling of the 
innovative Flex Modules to be re-
leased this year. We encourage you 
to obtain separate, detailed data 
sheets on the many FLEX System 
modules. Then compare these with 
the best standard equipment avail-
able. You'll discover that FLEX offers 
the best of all worlds: compact, cost 
effective, flexible, uncompromising 
performance. 

FLEX 
MODULAR SIGNAL PROCESSORS 

series 
RANE_, 
10802-47th Ave W 

Everett, WA 98204 

(206) 355-6000 



TESTING 8/ MEASUREMENTS 

Acoustic 

ust as possession of a guitar does 
not make one a musician, and the 

possession of a rifle does not make one 
a marksman, so too the possession of ad-
vanced measurement analyzers does not 
make one an engineer. 
Those in possession of tools, but not yet 

proficient in their use, are usually unaware 
that almost every word they utter betrays 
their lack of experience. 
Comments that reveal a person's lack of 

understanding of measurements and/or 
acoustics include: 
• " Tell me where to place the 

microphone to make a proper acoustic 
measurement." 

Measurements 
Don Davis 

• "I want an analyzer that lets me 
measure the low frequency response of a 
monitor loudspeaker in a small room." 
• "Turn on the array and let's measure 

its response." 
• "We don't need to measure here 

anymore because one can't hear comb 
filters." 
• Let's measure the RT60 of this con-

trol room. I planned for 0.25 secs." 
• "We installed tube traps, diffusors, 

Sonex (you name it) to remove the stand-
ing waves." 
• "I am going to use my electronic 

equalizer (which operates in the frequen-
cy domain) to correct phenomena in the 

time domain (reflections in the room, 
audience, etc.)." 

Bruel and Kjaer put it succinctly when 
they said, "To measure something proper-
ly, you need to know everything about it. 
If you know everything about it, why are 
you measuring it?" 
Panaceas are worshipped far more often 

than truths and are recognized by the cry 
of "but it measured well, how come it 
sounds badly?" 

In this writer's experience each new 
measurement tool has been greeted by the 
desire on the part of the user to categorize 
every device through its use. Fortunate-
ly, for the majority of us, gifted individuals 

More Power To You 
1

., ET-1000, FET-1500, FET-2000. Introducing the latest series of professional power amplifiers from 
Ashly, featuring more models, with more power. than ever before. From movie theaters featuring the 
sonic excellence of Lucasfilm's THXTH sound reproduction systems to outdoor stadium events covering 
well over 80,000 satisfied audio enthusiasts, Ashly amplifiers have developed a solid reputation for 

rock steady performance and near-perfect reliability. And now that legendary Ashly power advantage is 
available in even more configurations to meet the needs of any amplification situation. 

Ashly amplifiers utilize Power MOS-FET Technology to achieve superior overload and square wave 
response, with no ringing or unwanted transients that degrade program material. Ashly amplifiers are sta-
ble into virtually any load and deliver full output even under the most demanding circumstances. 
Unrestrained, uncolored sound reproduction with remarkable accuracy is assured by choosing Ashly for all 
your power needs. All Ashly amplifiers are now backed by our exclusive Five Year Worry-Free Warranty. 

RATING 
ASHLY'S 
FET SERIES 

Ma 

MOOR 
/111411AIMIll WATTS TOTAL WATTS 

511110 ATONO•StIDOID 
4 II 

FIT. 2000: 
FIT- 1500: 
FIT. I 000: 

500 300 
300 200 
190 120 

EIA Specification 

000 
61:/0 
380 

YEAR 
WARRANTY 

Ashly Audio Inc. 100 Fernwood Ave Rochester, NY 14621 
Toll Free (800) 828-6308 In NYS (716) 544-5191 

in Canada. Gerraudio Dist. 363 Adelaide St. E. Toronto M5A 1N3 (416) 361-1667 

LISTED 35E5 
COMMERCIAL 

SOUND EQUIPMENT 

Lucastlim 
and THX are 
trademarks of 
Lucasklm Ltd 

Circle 256 on Reader Response Card 

18 Sound & Communications 



TESTING & MEASUREMENTS 

arise to guide us past our own limitations. 
Dick Heyser was such a giant and his work 
that undergirded TEF analysis (TEF: 
Time, Energy, Frequency) employed the 
multi-faceted nature of the acoustic signal 
in both its measurement by analyzers and 
its processing by the human ear/brain 

system. 
Lord Kelvin (1824-1907) put it best when 

he said, "I often say that when you can 
measure what you are speaking about, you 
can express it in numbers, you know 
something about it. But when you cannot 
measure it, when you cannot express it in 
numbers, your knowledge is of a meager 
and unsatisfactory kind. It may be the 
beginning of knowledge but you have 
scarcely, in your thought, advanced to the 
stage of science whatever the matter may 
be." Measurement is a quest for the truth. 

It was Lord Raleigh who first pointed out 
that in all matters in acoustics the ear was 

the final judgment. The ear/brain system 
can be thought to say about measure-
ments: "I care not how good you be, if 
you're not good for me." 
With all this in mind, let's go back and 

review the seven common measurement 
misunderstandings listed above. 

"Where Shall I Place the Microphone for 

the Measurement?" 
If, for example, you are measuring a 

sound system in a church, and assuming 
you have successfully completed your 
audio tests (i.e., the electronic tests), you 
are now ready to look at things in the 
acoustic media. You should have someone 
talk the system (no music please!) and you 

should walk the entire audience area, 
listening carefully for the best seats and 
the worst seats. Once you have found 
them, look around and see if you can 
detect why they are good or bad. Use your 

hands to cup your ears as you listen to all 
the surfaces in the room. If it's not evi-
dent, then try measuring there and see if 
it will reveal itself to you. 

"I Want an Analyzer That Lets Me 

Measure the Low Frequency Response of a 
Monitor Loudspeaker in a Small Room" 

Probably the most heartfelt requests we 
hear are those requesting a repeal of the 
law of physics regarding the measurement 
of low frequencies in a small room. We 
often hear it said, "I want to measure the 
low frequency response of my loudspeaker 
while it is installed in a small room." What 
appears at low frequencies on the real time 
analyzer is predominantly the room 
response — not the loudspeaker's 
response. 
The correct choice is to: 
• Measure out of doors or in an 

anechoic chamber. 

66 
•.. SOUNDSPHERE 
REASON FOR THE CLARITY OF SOUND:' 

LOUDSPEAKERS ARE THE 

Don Hartley/President • Dynamic Sound • Exeter, NH 

Comments Mr. Hartley on the Sun Foods store, ' The Lowell store has 
approximately 76,000 square feet and is the largest supermarket in New 
England. It contains 24 checkout counters.... 
...This store is owned by Hannaford Brothers and they basically have three or 
four names that they use for different stores. In 1984, they built a store similar 
to this, with a 22-foot ceiling and at that time we were just completing a new 
installation at their warehouse, which comprised of twelve 250-watt ampli-
fiers and approximately 80 Soundspheres. Since the ceiling in their new store 
was going to be 22-feet high, we strongly recommended Soundsphere 
#110's and guaranteed equal sound in each and every part of the store. This 
installation was completed; and last year when another store was planned in 
Lowell, they called us for an installation similar to Keene.... 
...The size of the store and the use of Soundspheres have caused many 
supermarket competitors throughout the United States to evaluate this store, 
and we have received numerous phone calls about the sound system since it 
works so efficiently and about its clarity where you have all concrete walls, 
concrete floors and open girders in the ceiling. We have given all of them the 
same answer that it is very obvious the Soundspheres are the reason for the 

clarity of sound:' 
We strongly recommended Soundsphere # 110's. 
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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TESTING & MEASUREMENTS 

• Measure in the near field pressure 
zone (i.e., with less than an inch from the 
cone). 
A third non-scientific method, the one 

most commonly used, is to find a point for 
the measuring microphone that is least 
harmed by the modes and tell yourself, 
"This is the response of my loudspeaker." 
There are many satisfied users of this 
technique and they don't appreciate you 
or me intruding with any awkward facts. 

Figure 1 shows the limitation of a real 
time analyzer, in this case, in a study of 
comb filters generated by two loud-
speakers one foot apart. 

Figure 2 illustrates a beautiful example 
of using the TEF analyzer to measure the 
low frequency in a room. 

"Turn on the array and Let's Measure Its 
Response" 
Very often large arrays are assembled 

without testing, and hoisted into position. 
At this point the entire array is turned on 
and pink noise and/or music is listened to. 
Pink noise allows one to admire the 

steadiness of the reverberant soundfield 
over the entire audience while not in-
truding on them with adverse information 
regarding the ratio of LD-LR. 
Music is perhaps even more insidious as 

one strolls around caught up in the melody 
of their favorite CD. Remember that we 
have a very accurate measurement of in-
telligibility of speech, whereas we do not 
currently have an intelligibility measure-
ment of music. 
The proper way to turn on an array is 

one device at a time: first one, then an ad-
jacent one. For example, a "long throw" 
horn and then its "short throw" horn. 
When both have been looked at individual 
ly, combine them and look again. 
These tests are the times that try men's 

souls—also the array rigging as you raise 
and lower to correct oversights in im-
pedance, polarity and synchronization. 
Good array design is not impossible, but 

rare. There is too much mysticism in ar-
ray design: misaligned devices can, by 
combination and processors, become 
aligned arrays. Sometimes we hear the 
oxymoron, "A point source array," which 
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6 dB 

(A) ETC of two loudspeakers offset a little 
more than 1 ft. 

6 dB 

g • • 

Horizontal: 0.00-9868.43 Hz 
Log frequency axis: 2.7 Decades 

(C) Logarithmic display of comb filters 
produced by offsetting two loudspeak-
ers for a little more than 1 ft. 

vim  

1, 6 in /SO ` 04 

16% 

(E) 1/3-octave view of 1-ft offset. 

(B) Nyquist of offset speakers showing a 
phase reversal for each comb filter 

Linear scale: 2698.12 Hz/in 
Horizontal: 0.00-9868.43 Hz 

(D) Linear frequency response of the same 
plot as Figure 16-21C. 

(F) 1/3-octave view of 1- ft offset showing 
grid markings on TEE 

Figure 1. The skirts are too wide on a real time analyzer to show what is really going on. Also 
a real time analyzer is seeing total sound, which means room and loudspeakers. 

COURTESY HOWARD W. SAMS 

we would like to have occupy the same 
place as Eddington's "infinitely small, 
weightless elephant." 

"We Don't Need to Measure Here Anymore 
Because One Can't Hear Comb Filters" 
Without ear calibration, measurements 

often confuse the measurer. For example, 
a pair of missynchronized midrange 
loudspeakers may be the cause of the bad 
listening area. It will be detected by the 
ear as excessive reverberation (a hollow, 
barrel-like sound). If you take the evidence 
of your ears, you will probably blame the 



'se 

lk et ijkKG's 568EB. of j, e 

V 

Stand Back. 
AKG's C568 short shotgun offers you real directivity in 

a remarkably small and convenient condenser microphone. 
Only 10" long, the C568's sensitivity, wide frequency 
response, durable metal housing, and integrated impedence con-
verter/preamp easily meet the demands of live on-air or record-
ing applications. A perfect balance of pressure gradient and inter-
ference principles means the C568 can be up to three times 
as far from a sound source than normal mics and still yield the 
same ratio of direct to indirect sound. Used close, it reduces in-
direct sound levels by 8 dB for improved isolation. So whether it's 
for ENG, film, theatre or church sound reinforcement, or music 
applications, AKG's C568 means business. And at half the price 
of the competition. Just stand back and take a listen. 

Focusing on new technology. 
77 Selleck St Stamford, CT 06902 

AKG 19138 SliAkustische und Kino-Gerate GmbH, Austria [203] 348-2121 

:e 



TESTING & MEASUREMENTS 

problem on the room. If you measure and 
find comb filters, you can try shutting off 
one of the two devices and listen for the 
change. If the sound improves, your solu-
tion is at hand. You must synchronize the 
two devices or replace them with a single 
device. 
The comb filters may not be tonally 

significant, but they are indicative of an 

altered polar pattern from the horns 
which, in this case, is putting undesired 
energy on side walls, ceiling and floor in-
stead of the audience areas as intended 
(See Figure 3). 

"Let's Measure the RT60 of a Small Room. 
I Planned for 0.25 secs" 
Another sure indicator of " never mind 

6520 
High Frequency 48 mm (2 in.) 

The McCauley Model 6520 is a two inch compression driver used in systems 
demanding maximum power and articulation. The Model 6520 features a field 
servicable titanium diaphragm, a conservative 150 watt RMS power rating, and 
a frequency response from 500 Hz to 16,000 Hz. These advanced features make 
it especially useful in upgrading existing speaker systems. When matched to 
the McCauley Model 472 CD horn, a perfect 90 x 40 degree coverage pattern 
with a bandwidth from 1,200 Hz to 13,500 Hz + /- 3dB is obtained. The 6520 
is used in the McCauley professional series main speaker arrays and stage moni-
tor systems. Its superior voice reproduction makes it unparalleled in performance 
in custom projects such as studio reference monitors, club and discoteque sys-
tems, commercial/professional sound installations, and concert hall system stacks. 

Call or write for a full line McCauley Loudspeaker Component Brochure and 
the authorized dealer nearest you. 

McCeniky 

McCauley Sound, Inc. 
13608 94th Avenue East • Puyallup, Washington 98373 
(206) 848-0363 FAX (206) 841-3050 

0-998 Hz 

Figure 2a. The pronounced low-frequency 
mode at 125 Hz causes a boomy muddy sound. 

Figure 26. This measurement was made in 
the same small room after the installation of a 
Helmholtz resonator. This is a frequency range 
where soft, fuzzy materials would be useless. 

the dog, watch out for the owner" is the 
individual who is going to use his 
sophisticated analyzer to measure RT60 in 
a room that has no reverberant soundfield 
level above the ambient noise floor. Many 
in sound system work have had little, if any, 
training in acoustics and when they have 
had it, it tends to be exclusively for large 
room acoustics. Large room acoustics can 
be approached statistically. Small room 
acoustics become a matter of specific en-
counters with boundaries, not statistical 
masses of encounters. The Sabine equa-
tion and its derivatives do not apply in 
small acoustically dead spaces. 
To quote Ted Schultz, " In a large room, 

if one has a sound source whose power 
output is known, one can determine the 
total amount of absorption in the room by 
measuring the average pressure through-
out the room. This total absorption can 
then be used to calculate the reverbera-
tion time from the Sabine formula. This 
method fails badly in a small room, 

(continued on page 98) 
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Orban's Industry standard automatic level control units excel for one simple reason: They 
offer extraordinarily transparent control action on a wide variety of program material. 
Whether being used for multi-track recording or on stereo mixes, Orban compressor/ 
limiters can be counted on to maintain transparency and dynamic integrity while efficiently 
controlling levels and peaks, with few audible artifacts. 

464A Co-OperatorTM (Gated Leveler/Compressor/HF Limiter/Peak Clipper): 
A four-stage, system approach to level control. Features qulck set-up with straightforward 
front panel controls, Two channels in one rack space. Your "assistant operator" for a 
wide range of production chores. Astonishingly transparent and easy-to-use. 

422A/424A Gated Compressor/Limiter/De-Essers: A full featured, "hands-on" pro-
duction tool. Designed to allow maximum control of individual parameters such as com-
pression ratio, and attack and release times. Contains an effective de-esser. Ideal for voice 
processing. Widely recognized for its smoothness. 422A mono/424A dual-channel/stereo. 

4I2A/414A Compressor/Limiters: Orban's inexpensive compressorAimiters. Utilize the 
same basic circuitry as the 424A, but do not include the de-esser, nor the gating. A 
THRESHOLD control makes them ideai for sound reinforcement. Very effective for basic, 
cost-effective level control. 41 2A mono/4I4A dual-channel/stereo. 

787A Programmable Mk Processor: 
Combines a compressor having adjustabk 
release time with 3-band parametric EQ, 
de-esser, and noise and compressor gates in a 
fully programmable package. Designed for 
voice talent processing, the unit can be used 
to store 99 commonly-used instrumental and 
vocal settings for instantaneous recall. MiDI, 
RS-232, and remote control interface options. 

Optional Security Covers: Attractive, 
acryiic security covers are available to fit 
standard 19" rack-mount products—from one 
to four rack spaces, in opaque white, clear, 
and transparent blue. 

orbon 
LISTEN TO THE 
DIFFERENCE. 

Orban a division of AKG Acoustics, Inc. 

645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070 
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THE NATIONAL SOUND AND 
COMMUNICATIONS ASSOCIATION 
BACKGROUND AND FOREGROUND 

BY SUZAN PRINCE 

NSCA Expo has been called "the 
most egalitarian, equitable venue 
in the business." Now entering 

its 11th year, the National Sound and Com-
munications Association and the annual 
Contractors' Conference and Expo started 
back in ' 79 when an astute group of sound 
and electronics system contractors sensed 
an urgent, unmet need in the industry. 
"They strongly believed there was a 

great merit and need for a trade group 
wholly separate and removed from what 
used to be a component of the Electronic 
Distribution Show," recalls Herb Jaffe, vice 
president of Atlas/Soundolier, one of 
NSCA Expo's first exhibitors. 

"That's essentially how the NSCA got 
rolling," Jaffe continues, "And frankly, the 
founding group was quite fortunate to have 
attracted a very good board of directors 
right from the beginning." Manufacturers 
in the industry lauded the fledgling 
organization soon after it formed, he adds, 
and quickly lent their full support. 

1 1.• 

The Las Vegas Hilton. 
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Las Vegas at night. 

That's true, reports William Little, 
president of Quam-Nichols, another pio-
neering exhibitor. "My view of the asso-
ciation is that it's a continuing success 
story. It started off with about six or eight 
guys sitting around a table putting together 
a concept that was hardly universally ac-
cepted at the time. And through the years, 
NSCA has become a staple of our in-
dustry." 

Significant accomplishments of late in-
clude settling the UL and CSA safety stan-
dards to which amplifiers are tested. 
"We've really made tremendous headway 
in that area," relates Mel Wierenga, 1989 
Association president and chief executive 
of Ascom Inc., Wyoming, MI. 
"In less than two years our manufac-

turers' product safety committee was able 
to meet successfully with both UL and 

CSA to develop and implement vital new 
techniques and methodologies that are 
much more representative of real-life situa-
tions concerning those technologies," 
Wierenga explains. That safety concern 
neatly wrapped, the committee meets 
again this month at Expo '90 to determine 
which pressing project it should tackle 
next. 

Little allows that thanks to NSCA's ef-
forts, the annual Expo has burgeoned in-
to "the key meeting place and market-
place in the commercial sound business." 
Further, he opines, "The Association 
closely represents the interests of its con-
stituents — the contracting community; 
and it certainly provides an effective 
marketplace for manufacturers to show oft 
their wares." 
Commenting on the Expo, set for Las 



More products 

SEE IT ALL 

AT NSCA 

BOOTH 1041 

ARCI-
A C • ' CS 

A Division of Peavey Electronics Corporation 
711 A Street / P. 0. Box -2898 
Meridian, MS 39302-2898 
Telephone: (601) 483-5376 

FAX: (601) 484-4278 
TELEX: 504115 
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professional CD player 
that does the work of two. 

Introducing Numark's Dual-Transport CD Player 

Finally, there is one CD player that 
satisfies the mixing needs of Dis, 
club owners and professional sound 
installers... Numark's CD6020. This 
revolutionary player features two 
CD transports in a single unit. So 
now, with a single player system, 
CDs can be mixed with the same 
ease as LPs. 

The CD6020 consists of two 19" 
rack-mountable components—a 
control unit that can be mounted 
neatly in the mixer console, and a 
transport module that mounts in an 
equipment rack. This design ap-

MAIN 

proach enables sound contractors to 
upgrade existing club installations to 
CD without touching the turntables. 

For hands- free mixing, the 
CD6020 features Numark's patented 
lntegrate(Im) feature. Push a button 
and it ping pongs from one disc to 
the other, playing programmed se-
lections from each disc automatically, 
and without interruption. There's 
also Numark's patented Beat 
Sync( 110) feature that automatically 
mixes from one disc selection to 
another while matching the beat 
structure of both discs for perfectly-

Visit us at NSCA Booth # 431 

Nurnaric 

matched, beat-synchronized mixes. 

The CD6020's control panel features 
two sliding pitch controls for vary-
ing the pitch of each disc ± 8%. A 
matching set of LED displays, large 
start/stop buttons, and a full com-
plement of search, repeat, and 
memory functions provide total 
mixing and playback control! 
So, if you are looking to upgrade 
your installations to CD, check out 
Numark's new CD6020 Dual-
Transport CD Player. It's the only 
CD player you need to do the work 
of two... for a lot less. 

The world leader in interactive audio/video mixing technology. 

For additional product information call: 

OFFICE: 503 Newfield Avenue, Raritan Center, Edison, NJ 08837 Tel. ( 201) 225-3222/Telex 287-249 Edin / Fax ( 201) 287-2155 

WEST COAST: 4486 Runway Street, Simi Valley, CA 93063 Tel. ( 805) 522-3550/Telex 287-313 Simi/Fax (805) 584-8416 

CANADA: S.F. Marketing, Inc., 3524 Griffith Street, St. Laurent, Quebec H4T 1A7 (514) 733-5344/Fax ( 514) 733-7140 
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Vegas this month and themed "Capturing 
the 90s," Jaffe adds: "It's now at the point 
where the NSCA is truly the industry 
event of the year. The majority of the con-
tractors usually send one or more repre-
sentatives, and in many cases the manu-
facturers concentrate the introduction of 
new products to coincide with the show." 

In a nutshell, he says, "What draws 
1,000 people to the NSCA is the ability to 
see products that they might not see 
otherwise; the ability to visit with each 
other, and the ability to visit with their 
suppliers." 

Little believes NSCA has become "a 
buying event to the degree that business 
gets somewhat soft six or four weeks 
beforehand as contractors wait to see 
what's new and what special promotions 
are to be offered during the Expo." 

Executive committee members of the 
Palos Hills, IL-headquartered Association 
report a 10-percent annual growth rate in 
total Expo attendance over the past several 
years. Attendance of both system contrac-
tors and exhibitors in 1989 surpassed 
4,000. 

"I think we'll easily top 5,000 at Expo 
'90," projects Jay Johnson, of Central 
California Electronics in Fresno. Johnson 
is Association vice president and con-
ference program chairman, and is slated 
for appointment as 1990 Association 
president. 

"There's been some concern about 
whether we'll do better in Las Vegas than 
we did in Nashville," he continues. "But 
this same concern was expressed last year 
about Nashville, and at the time I felt that 
with a strong education program we would 
do very, very well. And we did. This year, 
I believe our program is stronger than it 
ever has been." 
That contractors rank continuing educa-

tion among the Association's most valuable 
membership benefits is evident from the 
increasingly well-attended classes in audio, 
management, sales and specialty topics 
given during Expo as well as year-round. 
"The program appears to be fulfilling its 
founding mission," observes Wierenga. 
"Over the years it's been our goal to 

develop a proper framework that enables 

NSCA '89 broke all previous attendance records. 

this Association to mature and grow. With 
an ever-broadening curriculum, we're try-
ing to provide members with the neces-
sary resources and opportunities to grow 
and expand professionally, both in 
technology and in business management." 

Last December, for example, NSCA in-
itiated a Chief Executive Officers Con-
ference which it plans to schedule as an 
annual fall event. Specifically targeted to 
owners and chief operating officers, the 
conference explores business manage-
ment techniques such as financial planning 
that contractors can readily apply to their 
daily and long-range operations, Wierenga 
explains. 
This year's Contractors' Conference and 

Expo program, meanwhile, has been ex-
panded to include courses that appeal to 
technicians and those technically oriented, 
adds Johnson. "We are trying out a new 
Hands-on Design and Installation Program 
for Technicians session that emphasizes 
hands-on system experience for trainees." 

In addition to the regular educational 
program, the Conference offers an ex-
panded listing of pre-show Basic and Ad-
vanced Sound Design and Estimating 
Courses for salespeople. "Besides the ob-
vious financial benefits for contractors on 

the exhibit floor and in the educational 
seminars, the pre-show Basics and Ad-
vanced workshops are geared to harness 
more and better company sales results," 
attests Tom Chambers, president of 
Chambers Electronic Communications, 
Phoenix, AZ. 

In one Advanced workshop expected to 
draw heavy attendance, an industry con-
sultant and two executives of AMX 
Remote Control Systems Corp. will ad-
dress "Audio Visual Control Technology in 
the '90s." 

"Specifically, we'll talk about where 
computer-controlled systems, primarily 
control panels, are heading in the '90s," 
elaborates William Anderson, AMX direc-
tor of sales and marketing. He also cites 
infrared technology as "a very important 
related issue" for the decade. "We'll also 
touch on industry standards such as 
CEBUS, and the fact that as with any kind 
of standards, it's very hard to get a par-
ticular one adopted." Indeed, the ongo-
ing debate over choosing a singular data 
communications format — RS232 or 
RS422 — for computerized remote con-
trol applications promises to be a hot topic, 
and is itself fodder for a separate conven-
tion presentation, notes Wierenga. 

April 1990 29 
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The outgoing Association president af-
firms that a special round table session, 
"Women In Electronic Construction," 
marks a first. " Each year we see more 
and more women sitting in the Estimating 
and Design classes, and attending more 

and more seminars." 
With increasing numbers of women join-

ing the construction and the electronics 
construction industries, "We felt the need 
to develop a program that will help us 
determine this segment's special educa-

"Why does Baker Audio choose 
the Patronis Pataxial PA-70?" 

Baker Audio enjoys a national reputation for excellence. This distinction 
was achieved by applying the latest technology for the benefit of their 
customers. President Duke Mewborn says, "Baker Audio uses the 
Patronis Pataxial PA-70 Speaker System because it meets our rigid 
performance requirements." 

Dr. Eugene T. Patronis designed each system to be temporally coincident 
and to deliver high acoustic gain with clean, sharp intelligibility. And, 
J. W. Davis & Company uses its 56 years of manufacturing experience to 
build each unit to his exacting engineering specifications. 

For more information on the Patronis Series Speaker System write J. W. 
Davis & Company, RO. Box 2617Z Dallas, TX 75226, call toll free in Texas 
#800-442-1564, national #800-527-5705, or Fax #214-939-0328. 

Always look for the JWD logo, it's the "mark" available only through 
professionals. 

Come by and see us at the NSCA show in Las Vegas, booth #900. 

kg J. W. Davis & Company 
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tional and professional requirements, if 
any, and how we can work to fulfill them." 
Although the proportion of female NSCA 

members is currently estimated at two or 
three percent, Wierenga believes the 
figure for the sound industry's total work 
force is "upwards of 10-percent." The 
WIC program features a speaker from the 
National Association of Women in Con-
struction (NAWIC), and will cover how 
women in the sound industry relate to 
sales, office operations and management 
functions. 
"The purpose of the session is two-

fold," Johnson elaborates. " First, to 
enlighten and enhance one's knowledge 
from first line manager/owners, and sec-
ond, to determine how NSCA may help 
provide education programs not yet ap-
parent to the Board." Discussion leaders 
include Star Garter of Ascom Inc.; Debra 
Serben, a sales executive with Corn Tech, 
and Shirley Palmer, director of office 
operations for Audio Systems of Florida. 

According to Wierenga, who is among 
NSCA's founders, membership rolls across 
the board effectively doubled in the early 
years. A 10-percent to 20-percent mem-
bership growth rate has occurred annual-
ly over the past five or six years, he notes. 
"In 1988, the organization experienced a 
24-percent membership increase. We 
followed that with a 26-percent increase 
in 1989. If you want to call that solicitation, 
I would have to agree." 
Other founding members of the organi-

zaton include Bud McKinney, now retired 
from Lloyd F.McKinney Associates, 
Hayward, CA; Harold George of Indiana 
Electronics in Granger; and Robert Ancha, 
Sr., of Ancha Electronics, Palos Hills, IL. 
Ancha served as the organization's first 
president. 
Quoting the trade group's recently for-

malized mission statement, that "NSCA 
is organized for the benefit of its member-
ship by providing services, activities and 
information in a noncompetitive arena," 
Wierenga is sanguine about the future. 
''That statement fairly says it all in terms 
of where we've been, what we're doing 
now, and where we're headed over the 
long haul." 



Unveiling the new PA Series Power Amplifiers. 

See us at NSCA in booth #613. 

Stewart Electronics Corporation 11460 Sunrise Gold Circle, Rancho Cordova, California 95670 916/635-3011 
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IT'S A LEARNING EXPERIENCE 
BY PAMELA MICHAEL 

S
omeone, some sage, (a prehistoric 
sound contractor, perhaps), once 
said, "The trouble with ex-

perience as a guide is that the final exam 
often comes first and then the lesson." 
The National Sound and Communications 
Association strives to improve that situa-
tion by providing a wealth of practical and 
useful information to this year's Expo '90 
attendees in a series of workshops, semi-
nars, lectures and demonstrations being 
offered April 17-20 in Las Vegas. NSCA has 
always offered an extensive and varied 
educational program at their annual con-
ference. This year the program has been 
expanded, with over thirty sessions being 

presented in four separate "tracks": 
audio, management, sales and specialty. 
In addition to the regular educational pro-
gram, both Basic and Advanced Sound 
Design and Estimating Courses are being 
offered in special pre-show sessions on 
April 17 and 18. The choice of subject mat-
ter shows the concerns of the NSCA 
leadership and of its speakers. We talked 
to some of the presenters about their 
topics and intended formats, and the state 
of the market. Here are some highlights. 
From the two-day pre-show Basic Sound 

Design and Estimating Series on Tuesday 
and Wednesday (Apr 17 and 18): 

FIE T , KING 

PROFI 
There are plenty of reasons to 
carry Stentofon. 

High profits. Customers want 
high quality and are willing to 
pay for it. Which means a high 
return for you. 

Sound quality. Crisp, clear-
as-a-bell sound has long been 
our hallmark. 

Low maintenance. You can 
install one of our systems and To learn more, give us a call at 
forget it. 816/231-7200. You'll find out why 
Ease of installation. As so- 
phisticated as our systems are, 
they're easy to install. 

Stentofon 

13 

is talking your language. 

STENTOFON 
Sales support. We give you all Communications Inc. 
the support you need, from sales in touch at a touch. 
brochures to architectural and 6119 Connecticut Avenue Kansas City, MO 64120 

engineering application guides. Phone: 816/231-7200 FAX: 816/231-7203 

YAMAHA SOUND REINFORCEMENT 
HANDBOOK — AN OVERVIEW 

Peter Horsman, 
Applied Training Engineer, 

Yamaha (Tuesday) 
Originally a 100-plus page compilation of 

various owners' manuals intended as a 
customer support tool, the increasingly in-
dispensable handbook has grown in three 
years to a 400 page compendium of sound 
reinforcement essentials (excerpts of 
which have been reprinted in Sound & 
Communications), recently revised in a 
50,000 copy second edition. Peter 
Horsman, who presents training seminars 
for Yamaha, will lead a "walking tour" of 
the book, starting with fundamentals and 
basic math, on to product, all the way to 
the building of entire system. Novel new 
ways to use the Handbook as a promo-
tional tool for your own business will also 
be discussed. 

MICROPHONES — TYPES 
AND USAGE 

Tim Vears, 
Shure Brothers, Inc. (Tuesday) 

"Everything you ever wanted to know 
about microphones but were afraid to ask, 
plus lots of handouts," promises Tim Vears 
of Shure. He'll provide a basic overview 
of microphone specifications as they relate 
to the selection of microphones for specific 
applications, addressing in depth the areas 
of most interest to sound contractors: 
church and choir sound, conferencing, as 
well as some performance and recording 
situations. Special attention will be paid to 
side effects — proximity and interference. 

LOUDSPEAKER SELECTION 
AND USE 

Paul Hugo, 
National Sales Manager, 

Gauss Loudspeaker, (Tuesday) 
"The right tool for the right job in a 
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Atlas/Soundoli 

loudspeakers make a strong suit 
for commercial & professional sound 

4 Model C I2A is your "Ace in the Hole" when high 
2erformance and competitive pricing wins your 

value engineered projects. 

4 Dubbed "King of the Line", the new SEQ Series 
4". 8" and 12" professional systems will have their 

foreground presence rule in high quality estab-

ishments everywhere. 

4 Acclaimed for beautiful sound, the 8" and new 4" 
EQ Series continue to reign as 'Queen of the 

Ceiling." 

4 For indoor and outdoor installations select the 
new W Series mini weatherproof loudspeakers as 

your "Jack of all Applications." 

4 When demanding architectural aesthetics require 
a trick up your sleeve, use the new DC Series deco-

rator loudspeakers as your "Wild Card." 

Together you have a winning hand. 

ee ATLAS / SOUNDOLIER 
1859 lntertech Dr. / Fenton Mo. 63026 / Tel: (314) 349-3110 / Fax: (314) 349-1251 

See these at NSCA Booth #1107. 
Circle 219 on Reader Response Card Hear them in our demo suite. 



FREEDOM WIRELESS 
DRIVE-THRU SYSTEM 

NSCA EXPO '90 

HARDWIRED SYSTEMS: 

005000 MODUCOM 
0C4000 ENVIRONMENTAL LEVEL 

CONTROL SYSTEM 
0C3000 MODULAR SYSTEM 
0C1000 STANDARD SYSTEM 

MANUFACTURING DRIVE-THRU 
COMMUNICATIONS IN AMERICA 
FOR OVER TWO DECADES 

1-800-356-8433 

ELENEX, INC. 
7 WAYLAND STREET 

N. COHOCTON, NY 14868 
(716) 534-5280 - FAX: (716) 534-5950 
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When You Need It 
We've Got It 
Switchcraft • 
RaiVelma« 

• JACK PANELS 
• AUDIO CONNECTORS 
• PLUGS AND PATCH CORDS 
• MULTI-SWITCH 8 SWITCHES 

WE STOCK THE COMPLETE 

!WITCHCRAFT LINE 

Cal Switch 
(800) CAL-SWCH 

13717 S. Normandie Avenue 
Gardena, California 90249 

technical as well as economic sense," is 
the focus of Paul Hugo's informal discus-
sion of appropriate loudspeaker use. Paul 
will go over cabinet tuning and porting to 
achieve desired low frequency responses 
and explore failure modes of speakers that 
are used inappropriately. " We'll employ a 
little reverse detective work" he says, 
"looking over failed designs and following 
the trail back to the crime." 

Paul V. Hugo, National Sales Manager, Gauss. 

DESIGN OF SOUND SYSTEMS 
FOR HOTEL MEETING SPACE 

Jeff Loether, 
Manager, Audio/Visual Systems Design 
Architecture and Construction Division, 

Marriott Corporation (Wednesday) 
Jeff Loether, the only Audio/Visual 

designer we know of employed fulltime by 
a hotel chain, will examine the spectrum 
of various sound systems being used to 
serve hotel meeting and function spaces, 
from the most basic "background music 
with powered podium" situation all the 
way up to showroom systems. He will 
discuss repair and maintenance, space re-
quirements and the system's utility and 
potential profitability to the hotel. Five 
areas of concern will be emphasized: 

Jeff Loether, Marriott Corp. 

Reliability; Flexibility; Ease of use; Cost; 
Personnel requirements and skill level. Jeff 
will also discuss how Marriott hires and 
qualifies sound contractors. 

SOUND MASKING — DESIGN, 
TUNING & ADJUSTMENT 

Joel Lewitz, 
Lewitz & Associates (Wednesday) 
What are sound masking systems all 

about, including the room acoustics and 
work station parameters which influence 
the degree of speech privacy achieved. 
Lewitz will address performance require-
ments such as sound level, uniformity, in-
coherence and volume control, and also 
look at selecting components for a sound 
masking system. 
From the two-day pre-show Advanced 

Sound Design and Estimating Series or 
Tuesday and Wednesday (April 17 and 18): 

MIXING CONSOLE TOPICS 
Chris Foreman, 

Panasonic Industrial Co. 
Assisted by consultant Mel Lambert, 

former editor of 
Recording Engineer Producer (Tuesday) 
The focus is DAT, DAT, DAT, says Chris 

Foreman. He will cover three areas: where 
DAT applies to sound contractors; review 
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POWER DISTRIBUTION 
FROM ETA 
BUILT IN: 

• SPIKE & SURGE PROTECTION 
• EMI I RA ALTERING 
• MULTIPLE AC OUTLETS 
• RACK ILLUMINATORS 
• DIGITAL VOLT METER 
• SEQUENCING CIRCUITS 

MORE THAN JUST A POWER STRIP. 

The PD Series from ETA Lighting Systems 
features models to protect your sensitive 
audio, lighting, sound reinforcement 
systems and even computer systems 

ETA LIGHTING SYSTEMS 
1716 Enterprise Parkway • 7winsburg, OH 44087• 216-425-3388 
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of basics — history of development, how 
it works; controversy surrounding DAT and 
the future of the format. 

AUDIO/VISUAL CONTROL 
William Anderson, 

Director of Sales & Marketing, 
AMX Remote Control Systems (Tuesday) 

Control systems for the 90's, trends, 
projections on what the end user will be 
demanding of the sound contractor in the 
next decade. The technical/economic/ 
aesthetic aspects of controls will be 
covered, as well as control panel/user in-
terface will be discussed in depth. 
"There are only so many things you can 

do with a relay," states William Anderson, 
who promises a two-way, interactive brain-
storming session. "I'm very interested in 
hearing from sound contractors, con-
sultants and dealers on what they think we 
need to be doing. From a manufacturing 

point of view, we very rarely get to the end 
user. These people are dealing with them 
every day." 

LOUDSPEAKER SELECTION 
AND USE 

John Murray, 
Electro-Voice (Tuesday) 

"This is not a numbers crunching ses-
sion," says E-V's John Murray. "The em-
phasis will be on how to apply equations 
and how to interface speakers to a given 
room." The presentation will cover the 
five parameters that govern selection of 
loudspeakers in sound reinforcement 
systems: level; coverage; bandwidth; 
NAG-PAG (gain before feedback); 
Intelligibility. 

PROJECT EXECUTION 
Joel Lewitz, 

Lewitz & Associates (Tuesday) 

HIGH FIDELITY LOUDSPEAKERS FOR SOUND REINFORCEMENT 

See us at 

NSCA Booth #230 

3351 remy drive • lensing, mi 48906 • usa • 1-800-525-0B15 • fax (517) 321-6385 
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Final checkout, tuning and adjustment 
of large systems requires cooperation and 
communication between the contractor 
and the designer. Learn what to expect 
and what is expected of you. This course 
will examine typical specification require-
ments for initial and acceptance testing, 
demonstration and adjustments. A survey 
of representative consultants' sound 
system system checkout "check lists" will 
be included. 

Joel A. Lewitz, Lewitz and Associates. 

CONSTANT VOLTAGE DISTRIBUTION, 
UNDERSTANDING GAINS AND LOSSES 
& EQUALIZATION TECHNIQUES 

Christopher "Topper" Sowden, 
Joiner-Rose Group (Wednesday) 

Topper Sowden will discuss techniques 
for optimizing system design to best meet 
client needs and how to prepare systems 
for consultants. "With time available, the 
sound contractor can perform self-tests 
that will both demonstrate the system and 
avoid delays in completion," Mr. Sowden 
says. 

INDOOR/OUTDOOR SOUNDS 
David Marsh, 

Vice President, Pelton Marsh 
(continued on page 96) 
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Meet an 
entertainer 
who plays 
all the best 
nightclubs, 
puts in a full 

week of school, 
and still finds 
time to sing 
in the choir 
on Sundays. 
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Laser Karaoke. 
Only from 
Pioneer. 

Suddenly, every facility is a 
potential customer once again. 
Because Pioneer has just introduced 
Laser Karaoke: the newest and 
most phenomenal entertainment 
system yet. 

Laser Karaoke 
is a one-of-a-kind 
sing-along system 
with music for all 
generations and every occa-
sion. Music-video style pictures and 
superimposed lyrics immediately 
sweep everyone into the fun. And 
there are hundreds of hits for them 
to sing, all fully orchestrated and 

reproduced by laser 
optics for lasting 
audio-video quality. 
Laser Karaoke 
plays right into your 

hands, because it comes 
as a complete system or as individ-
ual components. 
Which means you 
not only expand 
existing systems, 
but your busi-
ness, too. 

To get in on the act, contact 
Pioneer Laser Entertainment, Inc., 
22010 South Wilmington Avenue, 
#201, Carson, CA., 90745. Or call 
(213) 518-4531. 
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INSTALLATION PROFILE 

THE MIRAGE HOTEL: 
REDEFINING LAS VEGAS SOUND 
BY P.J. GOODMAN AND ROBERT PATRICK 

I
n 1987, Stephen Wynn, chairman of 
the board of the Golden Nugget Inc. 
in Las Vegas wanted to build one of 

the largest hotels in the free world. Wynn 
chose Las Vegas as the location of his 
hotel, as Las Vegas is the entertainment 
and gaming capital of the world. 

In less than 27 months a mere $620 
million fantasy became reality and the 
Mirage Hotel opened its doors on 
November 22, 1989. What occurred in the 
interim was a model of a fast track design-
build construction project. 
Acromedia Corporation designed, engi-

neered and installed the major sound and 
display systems for the Mirage Hotel. The 
scope and scale of this project is so large 
that this article can only endeavor to give 
you an overview of the project, coupled 
with some of the more interesting aspects 
which were encountered during its design 
and construction. 

THE MIRAGE FACILITY 
The Mirage Hotel has a "Y" shaped 

29-story tower with a total of 3,049 rooms, 
as well as multiple lanai bungalows with 
private pools. The front entrance of the 
Mirage is enhanced by a lighted lagoon 
with waterfalls and grottos. The center-
piece is a gigantic volcano which erupts 
every few minutes. Simply stated, "The 
volcano regularly stops traffic on 12s Vegas 
Boulevard." As you enter the Mirage you 
notice the tropical theme. The casino in-
corporates the unique concept of placing 
gaming areas under separate roofs to in-
crease the feeling of intimacy. As you 
register, you come face-to-face with a 

20,000 gallon aquarium, which has sharks, 
rays and other sea life. The Mirage incor-
porates two natural habitats, one for 
marine animals (dolphins) and another for 
the white tigers used in the Siegfried & 

Stephen Wynn 's Mirage Hotel is one of the world's largest. It was a model of fast track design-
build construction. 

Roy Show. As Wynn stated "Everyone will 
recognize the Mirage as a resort hotel 
which includes a casino, not a casino which 
includes a resort hotel." 

FAST TRACK DESIGN-BUILD 
Fast Track Design-Build projects are the 

acknowledged way of doing business in the 
gaining industry due to the potential reve-
nue loss incurred every day the casino is 
not open to the public. The Mirage was 
no exception! 

Typically of course, sound and display 
contractors engineer and install systems to 
a set of plans and specifications that have 
been developed by a third party such as 
a consultant, designer, architect or in some 
cases the owner himself. This process 

works well when time permits. Design-
build projects, on the other hand, require 
that Acromedia take on the added respon-
sibility of defining the requirements of each 
system prior to any fabrication engineer-
ing or site construction. This method of 
contracting allowed Acromedia to create a 
coherent system design that satisfies the 
client and more importantly the end user 
or operator(s) of the system(s) in the most 
time efficient — and cost-effective — 
manner! 
When a project needs to be completed 

in a very short period of time, Fast-Track 
design and scheduling is employed. This 
technique has various project activities 
running concurrently. For example, the 
Showroom sound system design may 
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change as the design of other disciplines 
mature, resulting in conflicting require-
ments for a particular room space. 
A great deal of coordination is needed 

to ensure that nothing is overlooked and 
that all of the requirements are met. Once 
construction begins, the consequences be-
come even more detrimental in that usual-
ly more than one trade is affected by any 
one change. For this reason it is imperative 
that the fast-track design and construction 
team have extensive experience in their 
field of expertise as well as a good work-
ing understanding of the other team 
members. 

tems and the Convention Area Sound 
Systems. 

It was apparent from the onset that any 
one of these systems would be a substan-
tial project onto itself, but when coupled 
together in a fast-track project the need 
for setting design priorities and detailing 
functional requirements was the greatest 
challenge. 
The initial design phases focused on 

defining the facility requirements, especial-
ly those that would affect the structural 
construction, because the building con-
struction had already commenced. 
The process of system design with on-

The 40,000 Sq. Ft. ballroom uses 3-way distributed speakers with subwoofers to achieve concert 
levels in a distributed ballroom system. 

The advantages to this approach is that 
each of the team members brings his ex-
perience and resources to bear on produc-
ing a workable system and there is a single 
point of responsibility on the part of each 
contractor to achieve that goal. 

DESIGN EFFORT 
In December 1987, Acromedia was com-

missioned to develop a design program for 
all major sound and display systems for the 
Mirage Hotel. 
The systems included the Showroom 

Sound System; Race and Sports Book; the 
Music/Page and Video Distribution Sys-
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going construction led to some interesting 
consequences. During the early phases of 
the design effort there was an overload of 
design considerations and client approval 
requirements. Nevertheless, the concrete 
continued to be poured and the steel was 
being erected every day. Through very 
careful construction management we could 
see where the project was in relation to 
finished construction drawings versus the 
actual site construction conditions. Appre-
ciate that up to 1,500 workmen were on 
site daily. The need for current construc-
tion drawings was critical in keeping the 
workforce on schedule. At one point, the 

construction drawings were only 16 work-
ing days ahead of the site work. 
The initial design phase for the elec-

tronic systems addressed aspects such as 
supporting structures for rear projection 
glass screens, embedded conduit require-
ments, ceiling loading and air conditioning 
to cool the large electronic heat loads. 
Concurrent with these activities, coor-

dination with other trades such as elec-
trical, stage rigging and architectural 
finishes refined the design through almost 
daily revisions. A great deal of effort was 
spent in assuring the integration of func-
tions and maximizing the flexibility of the 
various systems. 
Once the design had been developed 

and documented, the critical equipment 
was selected. The design moved forward 
to the fabrication engineering phase which 
was performed in Acromedia's Los 
Angeles facilities. The most difficult task 
during this phase was to keep abreast of 
the changing field conditions and to con-
firm accurate delivery dates from the ven-
dors and suppliers. At last count, there 
were over 110 major manufactures used, 
and in excess of 1,000 purchase orders 
written by Acromedia for the various elec-
tronic systems. 

Again, on fast-track projects the design, 
engineering and fabrication are performed 
concurrently. The initial release for fabri-
cation started in November 1988 with the 
Race and Sports Book System. In 
February 1989, the Music/Page and Con-
vention Center fabrication was started. 
The Showroom Sound System was delayed 
until April 1989. The reason that the most 
complex system was last in the fabrication 
process was due to the need to give the 
main attraction of the Theatre Mirage the 
maximum amount of time to develop their 
specific show requirements. 

In recent times the premier show attrac-
tion in Las Vegas has been that provided 
by illusionists Siegfried & Roy and their 
cast of tigers and elephants. The hotel, 
once again, set a modern entertainment 
record by announcing the signing of the 
Siegfried & Roy show for a five-year con-
tract costing some $55 million. Needless 
to say, the Theatre Mirage showroom was 



The Theatre Mirage house mixing position uses a Harrison SM-5 and four computers to operate and control the Siegfried & Roy show. 

especially designed and constructed to ac-
commodate their extraordinary production 
requirements. 

In addition, the showroom had to be 
flexible enough to be easily reconfigured 
for one week of each month when other 
superstar entertainers such as Kenny 
Rogers and Dolly Parton would take the 
stage. 

SHOWROOM SOUND SYSTEM 
In the case of the showroom, the 

original design objectives were defined in 
broad terms. Emphasis was placed on pro-
viding a dual purpose environment for the 
1,500 seat showroom. The Theatre 
Mirage would be used by Siegfried & Roy 
as a full scale theater production house, 
and every three to four weeks there would 
be a headliner act using the showroom as 
a concert venue with sound reinforcement 
and extensive stage monitoring facilities. 
The primary difference between these 

two modes of operation is that when the 
showroom is used as a theater production 
house, emphasis is placed on production 
communications, ambience and special ef-
fects loudspeakers, automated cues and 

signal routing. Whereas in the concert 
venue mode, emphasis is placed on live 
reinforcement using microphone distribu-
tion, mixing consoles and an extensive on-
stage foldback system. 
The design goal for the showroom 

sound system was to accommodate these 
two modes of operation and to allow for 
an efficient means to alternate between 
them. This was accomplished by extensive 
use of automated switching equipment in-
cluding both medium level and high level 
matrixes and integrating the equipment 
used for both modes of operation. 
Siegfried & Roy sound requirements in-

cluded 24 channel surround sound with 
over 100 production, cue and effects 
speaker outlets to provide multiple sound 
sources. The show was to be fully 
automated. 
The showroom loudspeaker systems 

were comprised of the main house system, 
the ambience loudspeakers which served 
as the surround speaker system, and spe-
cial effects speakers which could be rigged 
as required for each show. The JBL Pro-
fessional Concert Series speakers are 
used throughout the showroom in conjunc-

tion with the Intersonics subwoofers which 
we refer to as the "elephant callers" in 
honor of the Siegfried & Roy show. This 
approach provided the design team with 
the necessary diversity in cabinet size and 
coverage angle to satisfy the myriad of 
speaker applications in the system. The 
use of a single speaker series throughout 
the entire showroom provides a 
homogenous sonic quality from all sources 
in any application. 
An initial estimate showed that the 

showroom system would require approxi-
mately 35 full size equipment racks, there-
by dictating the need for a major equip-
ment room space requiring 216 KVA of 
power and a massive air conditioning 
demand. 
The showroom sound system equipment 

that is automated include the equalizers, 
signal routing, digital delays, signal pro-
cessors and tape machines. The automa-
tion is controlled by four dedicated CPUs 
(two Mac Plus computers and two Amiga 
computers). Two Richmond Sound Design 
systems are provided to facilitate the 
operator interface and control the auto-
mated functions. Automation interfaces 
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A portion of the music/page power amplifiers used to power speakers 

throughout the Mirage facility. 

use MIDI controls, RS-422 and parallel I/O 
ports. A New England Digital system is 
used to provide digital quality audio for 
special effects and musical tracks. 
The New England Digital System is a 

direct to disk eight-track recording system 
which provides digital recording, process-

The Race & Sports Book equipment room contains fiber-optic receivers 
and video switching equipment for the display system. 

ing and editing capabilities using a 
dedicated Mac II computer for control. 
For live performances a microphone 

distribution system using 90 Jensen four-
way microphone split transformers was in-
stalled. Permanent microphone cabling in-
terfaces the 12 pair and 52 pair micro-

phone snake systems via on-stage facility 
panels. 
Most of the signal processing equipment 

is MIDI controlled. It can be operated 
autonomously or in conjunction with the 
automated cue software and the New 
England Digital equipment. 

The Academy heard it 
(With one major exception.) 

So will you. 

The performers and audience at the Grammy Awards 
have the most critical ears in professional audio. The 
last sounds this group of top artists, engineers and 
producers want to hear is phase shift or the pumping 
of a processor-based loudspeaker system. 

And they didn't. Because for the second consecu-
tive year, Apogee speakers were selected as the house 
sound system for this prestigious event. No sliding 
filters. No floating crossovers. Just clear, natural 
sound with less electronics and fewer cabinets 

qe than many conventional systems. 
Apogee processors do have all the functions you 

need—frequency division, time domain alignment, full 
bandwidth protective limiting, precise equalization— 
in well engineered, finely tuned circuits specifically 
designed for use with their respective loudspeakers. 

Model A.3x3 Single Channel, Permanent Version Processor 

Optimized electronics = optimum signal quality. 
And Apogee systems are easy to install, easy to array, 
and quick to take on the road (ask about the full com-
plement of rigging hardware). 
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A 52-channel Harrison SM-5 mixing 
console was selected for the house mix-
ing position for its high quality and flex-
ibility in signal routing. 

RACE & SPORTS BOOK 
DISPLAY SYSTEM 

In recent years there has been a literal 
explosion of ways to gamble. Many of us 
live in states that now use lotteries, but 
the main area of expansion has been in the 
area of wagering on professional sporting 
events. Today, you can place your wager 
on almost any major sports activity such 
as thoroughbred horse racing, football, 
basketball games, boxing, tennis matches 
— and the list goes on and on. 
The heart of this type of gaming is in 

a facility that is generally referred to as a 
Race and Sports Book. Typically, in the 
older style Race and Sports Book facilities, 
the odds for most sporting events are dis-

played on manual pull-down writer boards. 
In the Mirage Hotel, however, the infor-

mation is displayed using the most current 
display technology. This includes the use 
of large-screen data and video projectors 
along with digitally controlled LED display 
boards that are interfaced directly with the 
betting computers. 
To provide the patrons with the live ac-

tion from the various sporting events, 
multiple satellite receiving systems were 
installed. Audio and video switching equip-
ment was provided for selection and 
distribution to the various projectors and 
large-screen television monitors through-
out the Race and Sports Book. 
There are literally dozens of orbiting 

satellites having hundreds of satellite chan-
nels available on various bands; therefore, 
the video information for different sporting 
events can be received in many different 
ways. The hotel staff plots out a complete 

One of 10 clusters in the showroom using JBL 
Professional Concert Series components. This 
cluster is rigged to fly in and out of position for 
service. 

reception program, on a daily basis, of the 
events which will be displayed in the Race 
and Sports Book during the course of their 
operational period. The number of chan-
nel changes, antenna orientation changes 
and satellite changes etc. that occur every 
day are sometimes mind boggling. It would 
take a full-time qualified engineering 
technician just to manually perform all of 

Now available in single and dual channel models, 
Apogee's second generation processors enable you to 
precisely tune the protection circuits to kep amplifiers 
from clipping. New rubber conductive front panel 

Model A-3x; 
Dual Channel. 
Road Version 
Processor 

switches feature a hidden lock to prevent unwanted 
recalibration. 

What the Academy heard, you can hear worldwide 
in stadiums, auditoriums, churches and theaters from 

Moscow to Japan, with a few stopovers on 
Broadway. Don't listen to what you don't 
want to hear. Let the sound quality of 
the Grammy's work for you. Call, write, or 
fax Apogee Sound, 1150 Industrial Drive, 
Suite C, Petaluma, CA 94952. 707/778-8887 
or fax 707/778-6923. Apogee Sound. 
Engineered for 
Perfection. 
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the switching and controlling functions. 
The design challenge was to consolidate 

and remotely control and tune the satellite 
systems. By using a satellite antenna com-
puter control system, a trained race and 
sports book operator (not an engineering 
technician) can program all of the informa-
tion into the computer, which includes a 
user friendly interface. 

In order to simultaneously receive multi-
ple live satellite broadcasts, eight satellite 
antennas were provided with additional 
space for up to three future antennas. 
Each of these antennas are 3.7 meters in 
diameter and are steerable. Four of these 
are C-Band; and four are combination 
C-Band and Ku-Band. 
Las Vegas has to be one of the micro-

RM-800 SERIES 

The RN 800 intercom employs one of the most popular 
system concepts. Equally useful for home 
or office where one central 

station must communicate 
to five remote indoor or outdoor locations. 

RM 806 MASTER STATION 

Five LEDs on the RN 806 identifies the origin of 
the call. 

wave interference capitals of the West and 
accordingly there are locations within the 
city where it is all but impossible to receive 
quality satellite transmissions. 

In order to achieve the quality picture 
that would be required by the hotel, 
Acromedia engaged the services of a 
specialist in the measurement of terrestrial 
interference. 

After an extensive survey of the hotel's 
land area, it was determined that there 
was only one practical antenna site, and 
that location was 2,500 feet from the Race 
and Sports Book. 

Consequently, due to the site conditions 
and some objectionable interference from 
terrestrial sources, the satellite antennas 
were recessed below grade. A special 

radio frequency barrier was constructed to 
minimize the terrestrial interference. 
The satellite antenna's down converters 

and receivers are located immediately ad-
jacent to the antenna farm. The video and 
audio signals are transmitted via fiber-optic 
cable to the Race and Sports Book equip-
ment racks. All the satellite antennas are 
steerable, and the receivers can be tuned 
remotely from a proprietary computer 
system. 
The effort was all worth it as the pic-

ture quality is excellent from all satellites. 

DISPLAY SYSTEMS 
The General Electric Talari Multi Light-

Valve video projector produces 16,000 
peak lumens of light on a 12-by-16-foot 

THE ULTIMATE SYSTEM IN 

COMMUNIQUE 

o 

IS 801 INDOOR REMOTE STATION 

Wall or desk mounted, the IS- 801 offers a privacy switch to 
prevent "listening- in" from the master station. 

OS 805 
OUTDOOR REMOTE 
STATION 

The OS 805 is 
a surface mount, 

weather- resistant 
station which can 
be mounted onto 
a single gang 
electrical boo. 

RH 201K HANDSET TO HANDSET KIT 
The fliii201K offers " handsifree 
communication and an operating 
distance of over 1 mile using 

only two wires. 

IDEAL FOR REPLACING DOOR BELL SYSTEMS 
CHOOSE THE RM•201K OR THE RM 201HK. 

rn 
RM.201HK HANDSET TO DOOR 

STATION KIT 

Similar to the RH-201K 
except it is also possible to 

release an electric door control using 
the same two wires. 

1 
RM•201K MASTER TO 
REMOTE INTERCOM KIT 

The RM-201K requires only two wires for announcing visitors and 
intercommunication. 

MIRCOM COMMUNICATION 
& SECURITY INC. 
429 Alness Street 
Oownsview, Ontario, Canada 
Phone: 416-665-4301 
Fax: 416-665-2825 
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front projection screen. It is used for pro-
jecting the feature sporting event within 
the Race and Sports Book. This video pro-
jector was selected because of its high light 
output and the high contrast it attains in 
the existing ambient light environments. 
Ten Barco Vision 1500 video projectors 

were installed with custom Stuart Film-
screen glass rear screens each producing 
a 6-by-8-foot image with 1500 average 
lumens. 

In addition to the video displays, the 
Race and Sports Book uses approximate-
ly 66 digitally addressed LED display 
boards to display the gaming data. The 
betting computers directly control and up-
date all gaming data displayed. 
The audio for the Race and Sports Book 

The music/page system 
used in the Mirage Hotel 

is not your normal 
background music and 

paging system. 

areas is divided into separate systems. 
Each utilizes Altec two-way flush ceiling 
mounted loudspeakers in tuned enclo-
sures. Each area within the Race and 
Sports Book uses its own noise sensing 
microphone to automatically adjust the 
level to the ambient noise. 

In order to distribute and route the audio 
and video signals throughout the Race and 

Sports Book, an audio follow video switch 
matrix with 60 inputs and 60 outputs is 
provided with remote controls in 10 
locations. 

MUSIC/PAGE AND 
VIDEO DISTRIBUTION SYSTEMS 
The music/page system used in the 

Mirage Hotel is not your normal back-
ground music and paging system. In addi-
tion to the standard interface from the 
hotel's PBX for paging announcements, 
the music and page system is unique in 
that audio compact disc changers are used 
as the sources to distribute a custom 
tailored play list via processor-based 
switching to the various zones within the 
hotel. Additionally, a digitally based play-

Xe«, 

THE SOUND COMBINATION 
DESIGN & QUALITY 

The ML-1 1 2 and ML-1 32 Ballroom Combining Systems — The first control systems 
on the market specifically designed to properly mix and combine the audio 
components in a multi-room situation. 

Both the ML-112 and ML-132 Systems are currently installed around the world in 
hotels, conference centers, restaurants, 
industrial planning centers, and auditoriums. 
Imagine systems so simple to operate that the 
catering staff can set up the sound system in 
seconds. 

Stop by and visit us at the NSCA Show, Booth 400, 
April 19-21, in Las Vegas, and pick up a copy of our 
ML-132/ML-112A design booklet featuring an article 
by Jeff Loether, Marriott Corp. 

A graphic map of your ballrooms is designed 
for every system, complete with mix switches, 
head table locations, LED indicators, and visual 
feedback. 

So simple and cost effective, you will wonder how 
your sound system survived without an " ML". 

244 Bergen Blvd. West Paterson, NJ 07424 
201/239-0988 
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back programming system for special an-
nouncements and messages was devel-
oped and installed. 
The music/page sound system speakers 

were the wide range B.E.S.T. units so as 
to provide the full range available from the 
CD. The system uses Symetrix ambient 
noise sensing devices to automatically ad-
just the sound level based on the average 

ambient noise level of the associated zone. 
There are 26 separate areas that are 
automatically adjusted. 

CD SEQUENCER 
Historically, most Las Vegas hotels use 

a commercial background music source or 
custom music tapes. The Mirage team felt 
that the quality of the background music 

HOW TO LEVEL 
A HOTEL FOR 
UNDER $350. 

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

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

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

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

R-43I Graphic Equalizer (top) R-830 Graphic Equalizer (bottom) 

at most other hotels lacked the "quality" 
and "sparkle" that could be achieved by 
modern day music reproduction methods. 
The Mirage background music system 

uses compact discs as an audio source. In 
order to provide multiple areas with dif-
ferent sources, a computer based CD 
system was supplied by TeleTechnologies. 
This consisted of nine CD systems for the 
various areas. Each CD system has a pair 
of 60-disc CD changers. Since each 
changer has an 18-second cycle time be-
tween random cuts, two changers are re-
quired. A total of 18 CD changers is in-
stalled to allow for uninterrupted program 
material. 
A central IBM PS2/30 computer 

The Mirage background 
music system uses 

compact discs as an audio 
source. In order to provide 

multiple areas with 
different sources, a 
computer based CD 

system was supplied by 
rIkIldechnologies. 

monitors the CD player activity and 
creates, catalogs and transmits play list in-
formation to the CD player systems at 
specified times. The computer includes a 
laser printer to facilitate rapid printouts of 
the database information. This allows the 
hotel personnel to create and distribute 
custom play lists for each of the nine ma-
jor hotel areas. 

MARKETING MESSAGE 
PROGRAMMING SYSTEM 

The hotel has a marketing message 
system which is an effective means to 
market its resources to the selected 
patrons by suggesting activities and mak-
ing courtesy announcements. 
Using this system, the hotel's patrons 

will hear different sequenced messages at 
predetermined intervals in the various 
zones. 
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The hotel marketing message system 
provides for a high performance, low 
maintenance means for digitally storing 
and reproducing encoded audio informa-
tion. This information is automatically 
timed and distributed to 26 areas and 24 
elevators. These areas include the exhibi-
tion area and the moving walkway which 
brings you from Las Vegas Boulevard to 
the entrance adjacent to the tiger habitat. 
The system uses EPROMs to digitally 

encode or record the messages. The sys-
tem has the capability of digitally record-
ing and reproducing up to 79.5 minutes of 
10 kHz bandwidth of audio messages that 
can be assigned and switched to any com-
bination of zones. 

ELEVATORS WITH THEIR 
OWN SOUND SYSTEM 

The Mirage Hotel has 24 elevators that 
have background music and page audio 
routed to each elevator cab. Each of the 
24 elevators is provided with a dedicated 
automated mixer, equalizer and power 

The system uses EPROMs 
Lo digitally encode or 

record the messages. The 
system has the capability 
of digitally recording and 
reproducing up to 79.5 

minutes of 10 kHz 
bandwidth of audio 

messages. 

amplifier. Programmable logic controllers 
are used to follow the status of the 
elevators and to crossfade the volume level 
of the corresponding program based on 
the elevator position. This provides the 
capability to individually tailor the music 
and announcements for each elevator 
based on the direction of travel and floor 
location. 

TELEVISION DISTRIBUTION 
SYSTEM 

The television distribution system pro-
vides for trunk line distribution for audio 

the Best... 

CAT 40 w/o grille 
85 Watts (AES std ) 
17% x 17,18 ' x 8,/2" 

the CAT' 40 family will do the rest. 

• Controlled Directivity 90° x 
90° Pattern 
• CAT" Design—Coincident 
Aligned Transducers 
• Full Range Systems, 40-17 
khz ± 3dB (F1450) 
• Isobar tabular data available 

for PhD/CAD 
• Optional Furniture Grade 
finishes in Oak & Walnut 
• Compact cabinets 175/e" wide 

CAT" 46 w/o grille 
250 Watts (AES) 

175/e x 14 ,/s" 

F1450 
250 Watts (AES) 

41 7/8" x 175/e" x 14" 

If natural, intelligible speech reinforcement as well as full-range 
music reproduction is important to your church, school or auditorium 
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MIRAGE 

and baseband video between all equipment 
rack locations and strategic locations, with 
the music and page distribution system ac-
ting as a central hub. 

In addition, a common intercom system 
is also provided to allow intercommunica-
tion for property-wide events. 
RF distribution is also accommodated by 

the use of nine RF modulators which allow 
any baseband video signal to be distributed 
throughout the Mirage on a CATV basis. 
The television origination system di-

rectly interfaces with the convention area 
distribution systems, allowing for greater 
flexibility. 

CONVENTION AREA SOUND 
SYSTEM 

This system provides sound and video 

for two major ballrooms (approximately 
60,000 square feet) that can be segregated 
into 14 separate areas using a custom room 
combining and stage delay matrix. The 
major criteria for the convention area 
sound system design is the hotel's ability 
to quickly adapt to many different applica-
tions, events and client requirements. 
As the early design meeting progressed, 

it became apparent that the only practical 
solution would be to equip the Mirage 
Hotel with both a permanently installed 
system and an elaborate portable sound 
system that could be operated autono-
mously. 
As part of the permanently installed 

system, over 125 outlet panels were re-
quired to interconnect and route signals to 
the 22 full size equipment racks. The Altec 

distributed ceiling loudspeakers included 
subwoofers in special enclosures to sup-
port the hotel's requirements for full range 
sound in the ballrooms. All ceiling 
speakers were operated at voice coil im-
pedance using #8 AWG THHN wire and 
are driven by BGW SPA-3 three-way 
amplifiers. 

PORTABLE SYSTEM 
The hotel's portable sound system was 

built to touring show standards. The sys-
tem is modular and consists of 27 portable 
racks of equipment. All equipment is 
patchable to the permanent system and in-
cludes a Yamaha PM-3000 40-input mix-
ing console, processing equipment, ampli-

(continued on page 75) 

Did you know... 
Professional sound can be as portable as professional video. 

With the technology available today, you 
expect your videos to have fully professional 
audio quality. But you can't justify the heavy 
investment represented by sophisticated "high 
end" wireless systems. 
Now you have a choice. The Samson Micro 

Receiver System is the first fully affordable wire-
less to offer totally professional audio performance 
and worry-free reliability — in an incredibly 
portable package. 
The ultra-compact MR-1 VHF wireless 

receiver mounts easily onto 
any video camera. 

Available with a choice of hand-held and Lavalier 
mics, it has the features you need for serious, 
professional-quality productions. 
Samson Micro Receiver System.High 

technology wireless at a price that's low 
enough to fit into your budget. 

SAMSON® 
WE ARE THE WIRELESS FUTURE' 
Samson Techncilogies Corp. 485-19 South Broadway, 
Hicksville, NY 11801 (516) 932-3810 FAX (516)932-3815 
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Solvebur Customers' 
Hearing Problems. 

• 

411 

• 
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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 offer both quality construction 
and true audio reproduction. And do so at a price 
that fits their budget. 

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

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

GEMCO >04 
GEMCO Heencs, In( PO Box 9°3 Gallen IN 3/066 (615) 152 5960 

Come see us at booth # 1112. 
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TESTING 

PREREQUISITE TO 
PERFORMANCE: 
MTF Test Signals as a 
Performance Spec 
BY ARTHUR M. NOXON 

AL
coustic Articulation is the ability 
of an acoustic space to faithfully 
track signal level changes. That 

description alone is sufficient to warrant 
our attention to the subject. What would 
the world be like if we increased audio 
signal gain, but did not hear a correspond-
ing sound level rise? What if we cut the 
signal power and did not experience a drop 
in sound level? Articulation is such a funda-
mental concept that it is easily taken for 
granted. It is currently the best indicator 
for a communication channel and human 
perception. That is why we use articula-
tion measurements as the baseline for 
evaluating sound systems. 
The search to define quality audio 

playback has for many years been keyed 
to electronic performance specifications. 
However, the final link in an audio chain 
is always the acoustic coupler, the inter-
connect between the speaker and the 
listener. The proverbial chain is still only 
as strong as its weakest link, and with to-
day's sophisticated electronics and trans-
ducers, the weakest link in the audio chain 
is undoubtedly the playback room. The 
question inevitably arises as to how to test 
the room as a link in the audio chain and 
what should be the specification. 
The long standing test procedure for 

room acoustics is the RT-60 decay time 
measurement. In the last few years, a new 
acoustic test has been introduced into 
audio. It is the speech intelligibility test and 
it comes from the world of speech and 
communication. Intelligibility measure-
ments combine the consequences of 
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RT-60 with the room's background noise 
level to predict the integrity that remains 
of a modulated signal that has been 
transmitted across a room. This test is ap-
plied to the acoustic link of sound systems 
that are as huge as a dome stadium to as 
small as a telephone earpiece. Intelligibility 
testing is now beginning to impact pro 
sound and hi-end audio, that is why it is 
the topic of this paper. 
Over the last few years B & K (RASTI) 

and Crown (Tecron) each have produced 
a procedure to measure speech intelligi-
bility. Their data are converted into a single 
number, the ST! (Speech Transmission In-
dex). This test equipment only monitors 
the performance of an existing system and 
is not a piece of diagnostic equipment. The 
STI is a performance rating number; it 
does not help the engineer to know what 
to fix in order to get a better STI. The 
next generation of test equipment in this 
arena will naturally be of the diagnostic 
type. 
The concern for intelligibility and how 

to measure it is not new. It dates back at 
least to early radio days with the problem 
of signal-to-noise ratio (SNR) that prevents 
messages from getting through. The de-
velopment of the telegraph, telephone and 
radio, right on into today's deep space 
communications, forms a continuous chain 
of contributions to the advancement in the 
understanding of the perception of signals. 

SPEECH INTELLIGIBILITY 
Within the last few years, Speech In-

telligibility has surfaced as a performance 



Refined. 
MA/MR Series mixer/amps put style in sound 
reinforcement. The MA/MR Series mixer/amps look 
right in any setting. Clean lines and a modern black 
finish add to their attractive, professional appearance. 

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

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

The MA/MR Series—pro quality in 
commercial sound from: 
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University 
Sound 
a MARK IV company 

+111MY/P,MI 13278 RALSTON STREET 
SYLMAR, CA 91342-7607 
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CUSTOM AUDIO 
SWITCHING 

WE MANUFACTURE AND ASSEMBLE 
CUSTOM-AUDIO SWITCHING 
SYSTEMS FOR: 

* JAILS 
* MEETING ROOMS 
* AIRPORTS 
* LEGISLATIVE 
CHAMBERS 
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WE MANUFACTURE: 

CIRCUIT BOARDS 
• AUDIO SWITCHING 
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AMPLIFIERS 

• PREAMPS 
• LIMITERS 

CONTROL PANELS 
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• ANODIZED ALUMINUM 
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• BRASS 

FOR INFORMATION CALL TOLL-FREE: 

1-800-852-6522 

AVIJIIDSCID 
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requirement in sound systems. Engineers. 
designers, contractors and architects no 
longer only work towards smooth-sound 
level distributions and properly shaped oc-
tave band equalization (EQ) contours; now 
they are being required to meet Speech 
Transmission Index criteria. Speech in-
telligibility is a special application of the 
basic concept of articulation. It is a speech 
band limited and "weighted" version of 
articulation. 
We encounter something similar when 

doing sound level measurements. The 
"A-Weighted" sound level frequency 
response curve is not a " flat" response 
curve; it has been modified to include the 
loss of efficiency of human perception in 
the lower and very high frequency range. 
It is the weighted response curve that is 
integrated over the audio range to achieve 
the total adjusted sound level in dB,A. This 
is directly analogous to the STI which is 
an integration of the articulation frequen-
cy response curve which has been 
weighted for the purpose of speech and 
communication. 

MODULATION TRANSFER 
FUNCTION 

The response curve that forms the basis 
of articulation measurements is called the 
MTF, or Modulation Transfer Function, 
and ranges from zero to 100 percent. Zero 
percent MTF signifies that a modulated 
signal is undetectable by a person. Tone 
bursts, as in a Morse code transmission, 
would have absolutely no signal modula-
tion at the receiving end. There are two 
ways this can happen. 
To achieve zero signal modulation, the 

receiver could be a long way from the 
transmitter. It would receive nothing but 
background noise, "static" on the 
transmission channel. The tone sequence 
may well actually be received but it is not 
perceived by the listener if the signal is 
buried more than 10 dB below the 
background noise floor. The MTF is zero 
if the external noise is too loud compared 
to the modulated signal. 

Another instance in which MTF drops 
to zero would occur when transmitting 
code across a reverb chamber. With a typi-

cal RT-60 of 10 seconds (sound level drops 
60 dB in 10 seconds), the rapid staccato 
of a Morse code will be totally obscured 
by the room's reverberant noise field. 
Because the tone of the reverberation 
sounds just like the signal, it masks the 
signal very easily. The reverberant field 
type of noise easily masks signal modula-
tion that is 5 dB below the noise floor. 
The preferred signal perception is 100 

percent MTF. Morse Code could easily 
have 40 dB of electronic signal modulation, 
the tone burst signal level relative to the 
circuit noise floor. People have limits to 
perceived modulation. Sound over 140 dB 
is painful and that under 10 dB is inaudi-
ble. Maximum perceptible modulation is 
130 dB. That is why a 1,000 dB signal-to-
noise ratio is imperceptibly different from 
a 100 dB SNR, assuming the signal 
strength for both signals was the same. 
We might be able to tolerate 130 dB of 

signal level modulation, but 20 dB has pro-
ven to be effective, in full range. A 10 dB 
modulated SNR has proven clearly heard; 
this would occur if a 70 dB test tone was 
placed in a 60 dB background noise level. 
The result of many studies in perception 
is that for effective communication, 
modulated 18 dB SNR is sufficient to be 
called 100 percent modulation. At the 
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other end is one-half dB modulation, which 
is essentially imperceptible. The dynamic 
range for modulated signals that is signifi-
cant to human perception is about 18 dB. 
With these two end points defined, all that 
remains is to fill in between the interven-
ing points. Much research into human 
perception has been spent in developing 
this relationship. (See Figure 1.) 

SIGNAL TO NOISE RATIO 
By now it should be clear that an 

articulation test measures both the 
dynamic and static behavior of sound 
levels. A third-octave or other RTA device 
measures static sound level conditions. 
The sound levels of a facility can be meas-
ured first without and later with a signal 
applied, and the MTF can be evaluated 
with respect to background noise. 

The background noise spectrum can be 
loaded into " Memory A" of an RTA. Then 
power up the sound system and measure 
pink noise levels at the listening position. 
Load them into "Memory B." The dif-
ference between these two curves is the 

SNR vs. frequency curve. (See Figure 2.) 
The SNR can be converted to MTF by 

using Figure 1. The resulting TI 

DIGITALLY CONTROLLED 
WITH WHITE INSTRUMENTS PERFORMANCE 

1/3 OCTAVE EQUALIZER 

-7° D 
-  e 
II  4700= 

WHITE instruments Model 4700/4700-2 
One or Two Channels in One Rack Space 
• 28 One-Third Octave Filters, 
10dB Boost or Cut, 0.5 dB 
resolution 
• Adjustable High and Low Pass 
Filters 
• Adjustable Gain in 0.5 dB steps 
• All Functions Digitally Controlled 
• Ten Non-Volatile, User Program-
mable Memories, No Battery 
backup 
• Ten User Programmable Presets 

instruments 
Dn.nsion of C VAN R Inc 

with Optional Remote Control 
• Intuitive Real-Time Controls 
• Tamper-Proof with Password 
Security 
• Servo-Balanced, Differential, I/O 
• Output Muting during Power 
up/down 
• Hard-Wired By Pass Switch 
• Optional RS232 and EIA422 
interfaces 
• Affordable Price 

For information see your Sound Contractor or 
write: phone or FAX WHITE INSTRUMENTS. 

P.O. Box 90099 • Austin, Texas 78709 
Phone: 512/892-0752. . FAX 512/892-0855 
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(Transmission Index) vs. frequency curve 
of Figure 4 is a linear, unweighted response 
curve. For speech intelligibility, the TI is 
multiplied by the weighting curve for 

speech. The result shown in Figure 3 is 
the band-limited STF (Speech Transfer 
Function) curve. The percent of the area 
coverage under the STF equals the SIL, 
Speech Transmission Index. 
The signal to background noise version 

of MTF analysis is fairly straightforward. 
Most of us in audio could today produce 
the STI by using an RTA, the MTF-S/N 
chart, the STF weighting curve and a lot 
of data plotting. This version of MTF has 
limited application. Conceptually, it meas-
ures the quality of communication for an 
anechoic chamber filled with background 
noise. The announce system in a noisy, 
large factory or the PA for a huge, noisy 
crowd of people might be a reasonable 
application. 

SIGNAL TO RI-60 RATIO 
The other aspect of MTF includes 

reverberation, the more common problem 
in audio playback. Reverberation is the 
energy that lingers after a signal has been 
transmitted. No matter how reverberant 
a space may be, the residual energy will 
eventually die away, leaving the ambient 
background noise as the sound in the 
room. If an alarm went off every hour in 
a reverb chamber, a valid signal would be 
received because the time between signals 
far exceeds the decay time of the reverb 
chamber. Conversely, a high-speed Morse 
code transmitting four bursts per second 

would be converted to a total blur of noise, 
completely inaudible signal modulation. 
As a consequence of reverberation, the 

signal modulation rate or bursts per se-
cond is related to the MTF. Slow burst 
rates naturally have good MTF and fast 
burst rates often have poor MTF. The 
range of burst rates that matter to people 
and communication is the range from 2 Hz 
to 20 Hz and the MTF vs. Reverberation 
is shown in Figure 4. Burst rates above 20 
Hz sound like a low frequency note and 
therefore are not capable of being a 
modulate signal. 
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REAL WORLD MTF 
The two basic versions of signal-to-noise 

have been presented. Background noise 
and reverberation are combined in most 
real-life situations. If the MTF for these 
two independent processes can be deter-
mined and the combined effect is desired, 
then we multiply the background noise 
MTF by the RT-60 MTF. The result gives 
the combined effect of substantial 
background noise in a reverberant space. 

For example, consider a noisy basket-
ball game in a gymnasium. The crowd 
noise level could be 85 dB,A. The PA 
might be set at 90 dB. The RT-60 of the 
occupied gym might be 2.5 seconds. The 
SNR of 5 dB gives 75 percent partial MTF 
due to the PA level and crowd noise. The 
MTF/RT-60 curve gives a partial MTF of 
about 50 percent due to the gym 
reverberance at 2 bursts/sec. The com-
bined effect is a MTF of about 35 percent, 
pretty bad. Successful announcers instinc-
tively understand this and enunciate slowly 
to utilize the intelligibility benefits that go 
with slow modulation rates. 

3-DIMENSIONAL MTF DISPLAYS 
With MTF, the signal modulation rate is 

not impacted by the background noise 
levels but it is strongly affected by the 
RT-60. Low modulation rates are more 
audible than fast modulations in a 
reverberant space. At the lowest modula-
tion rate, the MTF is usually controlled by 
the background or external noise. MTF for 
the higher burst rates are controlled by the 
reverberation of the room. 
The full audio frequency ranges from 20 

Hz to 20 kHz. Not only does the back-
ground noise spectrum vary with frequen-
cy, the RT-60 will also vary with frequen-
cy. The next step then is to perform the 
MTF analysis throughout the full frequen-
cy range. The MTF frequency response 
curve is absolutely essential for a detailed 
analysis or diagnostics of the communica-
tion channel. 

If both the modulation and tonal frequen-
cy aspects of MTF are combined, the 
result appears as a 3-dimensional print-
out, or the MTF waterfall. (Figure 5 il-

High in fibre. 

Adamson delivers unsurpassed sound clarity. 
Sophisticated midrange driver technology results in 

unparalleled response. The lightweight diaphragm, made from 
a high modulous composite fibre material, has a higher specific 

stiffness than titanium or beryllium. The result, Adamson 
drivers, with three patents pending, deliver the warmth 
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i. 
ADAMSON 
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lustrates this display.) The present day's 
use of MTF analysis is dedicated to 
speech intelligibility. It is limited to 
modulation rates between 2 and 8 Hz, and 
a frequency range between 100 Hz and 4 
kHz. This is one-sixth of the total 
3-dimensional MTF volume available to 
human perception. Depending on the ap-

plication, different sections of the MTF 
volume will be used. For example, a 
Morse Code transmission would need a 
narrow range, about one-thirtieth of the 
total MTF space. 
A typical recording studio control room 

and quality hi fi listening room are required 
to handle a wide frequency range and be 

Puts the others in perspective... 
Community's new RS880 loudspeaker system flys heads 
above all others with its trapezoidal, three-way Wave front 
Coherent' horn-loaded design. Dynamically controlled from 
a single rack space with our 880E0, the RS880 additionally 
features unique feedback-loop sensing circuitry, and reinforced 
D-rings which can get you off the ground quickly and 
smoothly. For room-shaking bass response, our VBS415 
subwoofer can also be added to extend the system. 

CommuSty 
PROFESSIONAL SOUND SYSTEMS 

333 East Fifth Street • Chester, PA 19013 • 12151 876-3400 • Fax 12151874-0190 
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capable of fast modulation rates. A preci-
sion playback room might occupy 50 per-
cent of the full MTF space. Dynamic 
stability might be required up to a 12 Hz 
modulation rate for any frequency ranging 
between 40 Hz and 16 kHz. 
A digital sampling studio could have even 

higher expectations and be required to 
track well into the first 70 percent of the 
MTF space. It might have the full frequen-
cy bandwidth of 20 Hz to 20 kHz and han-
dle up to a 15 Hz modulation rate. The 
MTF volume for various categories of per-
formance can only be estimated at this 
time, as they have yet to be properly 
defined. 

CONCLUSION 
The role of MTF analysis in audio is just 

beginning to make its presence felt. For 
the last two years it has been making its 
way into audio by the way of commercial 
sound systems. An advancement into one 
specialty area of audio eventually makes 
its presence felt in all areas of audio. It is 
safe to expect that in the next decade we 
will be using another rack mount: the 
MTF will probably be located just above 
the RFA and EQ. There can be no doubt 
that by including human perception of 
signals as an audio performance indicator. 
we will produce even better, more accurate 
and — most importantly — more relevant 
audio playback systems. 

Arthur M. Noxon heads up Acoustic Sci-
ences Corporation. 
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INSTALLATION PROFILE 

ST. LUKE'S EPISCOPAL: 
A CHALLENGE IN A CHURCH 
BY T.G. McCARTHY 

St. Luke's Episcopal Church in 
Minneapolis, Minnesota invited 
our company to submit a proposal 

for a new sound system. Having driven by 
the building many times, I thought it 
looked like it would be, more or less, a 
routine job. However, on inspection, it 
turned out that there were a number of 
interesting challenges. 
The worship space is cruciform in shape 

as depicted in Fig. 1. The congregation 
seating areas can accommodate about 600 
people in the nave, transepts and loft. The 
choir seats about 50 members, split into 
two groups that face each other. There are 
two organ chambers, one in the choir area 
and the other in the attic above the 
crossing. 
Using the test system of choice, the Ivie 

IE-30A Real Time Analyzer, IE-17A 
Microprocessor, and IE-20B Random 
Noise Generator, we measured the 
reverberation time (T60) at several loca-
tions throughout the space. The Ivie is 
capable of using any of several sources of 
excitation for reverberation testing: exter-
nal acoustic impulse (such as is generated 
by slamming a hymn book against the back 
of a pew), internally generated pulse fed 
through a sound system, or external elec-
trical signal fed through a sound system. 
In this case, we used the existing sound 
system fed by the IE-20B random noise 
generator. Ivie can process T60 data in full 
spectrum, octave, or one-third octave 
bandwidths. We chose one-third octave 
bandwidths spaced an octave apart, from 
500 Hz to 8 kHz. "She" can integrate any 
number of reverberation decay samples at 
each frequency, displaying the results 
several ways including external oscillo-
scope or plotter graphing of the decay 
curve and self-contained, direct, almost 
immediate readout of reverberation time. 

View of outside of St. Luke's. 

To compensate for non-linear decay rates 
(dB vs time) when using the self-contained 
T60 feature, Ivie lets the operator choose 
where along the decay curve T60 is 
calculated. We took 10 samples in each fre-
quency band, and chose to use the 
reverberation time based on the second 5 
dB of decay. 
Because the existing sound system was 

excited with full range "pink" nose dur-
ing the reverb tests, we could observe 
amplitude response on the real time 
analyzer screen at each of the observation 
points. That gave us a sense of frequen-
cy/amplitude coverage as well as reverb-
eration characteristics at many points 
around the room. 
We found the reverberation time in the 

rear half of the nave to be significantly 
higher than the "ideal" given in look-up 
tables for a protestant church of this size 
(see table 1). Comparing it with T6Os 

observed at other points throughout the 
room, we found that the space was really 
a collection of coupled spaces: the sanc-
tuary, choir transepts, nave front and nave 
rear are acoustically separate rooms. Each 
has its own ceiling shape and treatment: 
There are peaked ceilings, flat ceilings and 
arched ceilings. There is plaster, wood, 
cork acoustical tile and even cloth over 
fiberglass. Walls and floors exhibit a 
creative variation in treatment too, from 
soft to medium to hard. These coupled 
spaces result in a " multiple hump" 
reverberation decay characteristic, which 
changes audibly as a listener moves from 
one location to another in the space. 

Ordinarily, we would "plug" varying 
numbers of people into the room, and see 
what happens to the reverberation char-
acteristic as the room goes from empty to 
"typical service" to full. However, in this 
case we did not feel that we had the 
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capability to do that and derive useful in-
formation. In all likelihood even if we did, 
it would not significantly change the design 
of the sound system. We elected to use 
the nave rear reverberation values as a 
reference because they are as far from 
ideal as anywhere in the room and because 
a significant number of listeners sit in that 
area. Operating on the theory that if we 
design a sound system to work in an en-
vironment with too long a reverberation 
them and provide even, direct sound cov-
erage over all ear planes, then we can 
assured of articulate coverage everywhere; 
even where the reverberation time is 
shorter. 

Table 1. 
Reverberation times, nave rear 

Frequency Hz. 

(1/3 octave center): 500 1K 2K 

Measured 160, 

seconds 

(room empty): 2.55 2.42 2.38 

"Ideal": 1.40 1.36 1.34 

Another problem surfaced when, using 
the Sound Level Meter built into Ivie, we 
measured ambient noise. The general 
noise level in the room, caused primarily 
by traffic on adjoining streets, is borderline 
acceptable. But it turned out that the 
building is located directly under a busy 
flight path to the Minneapolis/St. Paul In-
ternational Airport. There was some 
discussion as to whether take-offs were 
noisier than landings, but there was no 
doubt that both were very intrusive. The 
instruments agreed with subjective obser-
vations, showing a noise level some 9 dB 
too high, as is shown in table 2. The noise 
problem was compounded because, being 
winter, all the windows were closed. Out-
doors, the levels were some 20 dB higher. 
In summer, with doors and windows open, 
it was anticipated that the indoor levels 
would be essentially the same as outside. 

Table 2. 
Ambient noise 

Ambient noise, 

SPL: dBA dBC 

Measured: 

"Maximum 

ideal": 

44 57 

35 (not rated) 

So, the reverberation time was too long 
and the noise level was too high; two 
shortcomings that would have to be taken 
into account in the design of the system. 
Ear planes would have to be carefully 
blanketed with sound without throwing ex-
cessive sound against other surfaces. And 
there would have to be enough headroom 
to out-shout the noise when occasion 
demanded. 
Noise and reverberation aside, the 

distances involved and the way people are 
distributed throughout the worship space 
contributed their own acoustic problems. 
The church sound committee, headed by 

Mr. William Holbrook, had done its home-
work, and had some specific require-
ments. In addition to general sound rein-
forcement, solutions were needed for the 
following operational shortcomings: 
• It is difficult for members of the con-

gregation to hear the spoken word from 
the sanctuary. 
• The choir and the choir organ sound 

distant and detached from the congrega-
tion when heard in the rear of the nave and 
in the loft. 

Equipment rack, with a remote power control 
system permitting unattended single switch 
operation. 

These are plan and section drawings of the worship space. 
by dotted lines. The two arrays are shown in place. 

The ear plane boundaries are defined 
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Reliability, serviceability, safety 
and value. Crown's new Com-Tech-
series gives you everything you've 
asked for in a commercial amplifier. 
Packed with practical features and 
options, Corn-Tech provides greater 
flexibility when designing a system 
and better value when adding up 
total system cost. 

You can't afford to ignore the 
many benefits of these amplifiers. 

Guaranteed Reliability 

You know all too well that 
unplanned service calls can quickly 
wipe out the profit you make on 
an installation. That's why we've 
designed the Corn-Tech series to be 
the most reliable 
amplifier you can 
install. 

We're so 
confident that a 
Corn-Tech will 
consistently pro-
vide problem-free. 

Corn-Tech gives you eve 
in a commercial 

high-quality sound that we back it 
with a three-year no-fault warranty.* 
If it fails for any reason, we'll 
repair or replace it absolutely free, 
including shipping. And, for a very 
modest fee, we'll extend that cov-
erage for another three years. But 
that's not all. 

As a contractor, you'll also be 
covered by our exclusive 90-day 
installation warranty that not only 
covers the amp, it pays you for any 
service calls. That's guaranteed 
reliability. 

Designed-In Serviceability 

Because they're designed exclu-
sively for commercial installations, 
we made certain that every Corn-
Tech is easy to service. Front panel 

LED indicators give you vital 
operating information at a glance, 
making initial system diagnostics 
quick and easy. Should you need to 
get inside an amp, simply remove 
two screws and you're ready to 
work in seconds. 

Remote Control And Monitoring 

All Com-Techs are compatible 
with our innovative IQ System 
2000-   

SYSTEM which I  
2000 

allows 
you to remotely monitor and con-
trol each channel of up to 2000 am-
plifiers from one location. You can 
adjust levels, monitor performance, 
run diagnostics and much more— 
all without leaving your seat. 



rything you've asked for 
amp. And more. 

Our Safety Starts With "UL Listed" 

Corn-Tech amplifiers are UL® 
listed, a requirement for more and 
more installations today. 
It's a sign they've 
passed some of the 
most stringent testing 
procedures devised. 

But we've gone above and 
beyond UL requirements. Addi-
tional safety features are available, 
like a full-isolation mode that 
isolates speaker lines from the 
grounding path for complete safety 
and crystal-clear sound. Even our 
exclusive ODEP® (Output Device 
Emulator Protection) circuitry adds 
to overall safety by making the 
amplifier virtually immune to over-
heating and overload. 

Features And Value That Really 
Make A Difference 

Feature for feature, no other 
amplifier can help you reduce costs 
as effectively as Com-Tech. For 
example, the Com-Tech series give 
you more options on delivering 
their massive power than any other 
amp. Corn-Tech is the only amplifier 
with built-in multi-impedance shift 
design that permits constant 70V 
output 
without 
the need 
for ex-
pensive output transformers. For 
long cable runs, Corn-Tech can also 
be configured in a 140V bridge-
mono mode, significantly reducing 
wire costs. With less wire loss from 

NO OUTPUT 
TRANSFORMERS 
REQUIRED 

CD crown 
_ 

high-voltage output, you'll require 
fewer amplifiers. 

All Corn-Tech amplifiers accept 
our Plug-in Panel (P.LP) modules. 
These easily installed panels allow 
you to inexpensively customize 
each amp for its intended use. The 
PLP. modules also act as a hedge 
against obsolescence by allowing 
future amplifier technology to be 
plugged in as it becomes available. 

When you add up features like 
low-profile design for less rack 
space, on-demand fan cooling and 
ODEP efficiency, you'll find savings 
that can bring the price of a Corn-
Tech equipped system well under 
those equipped with lesser amps. 

For more information on 
the Corn-Tech series, see your 
Crown representative or call 
toll-free: 1-800-535-6289. Ate:4 

crown. 
ISrAIBIJiED IN NORTE, AMERICA AS CROWN E APOR TED AS AACPON. 

Crown International, Inc. • P.O. Box 1000 
Elkhart, IN 46515-1000 • 219/294-8000 

'See your Crown representative for complete warranty details 
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• The crossing organ sounds muffled, 
particularly in the higher notes. 
• Members of the choir have a hard 

time hearing the spoken word from pulpit 
and lectern. 
Not surprising. It is more than 30 feet 

from the altar to the nearest member of 
the congregation. The crossing organ's 
connection to the worship space is via a 
"vent" in the east wall of the chamber. 
There are obstructions between sound 
sources and listeners (most of the mem-
bers of the congregation seated in the 
transepts cannot even see the altar). 
Other obstructions exist between choir, 
choir organ and congregation. 

In addition to solving the specific prob-
lems, the proposed system would include 
standard features of a church sound rein-
forcement system: unobtrusiveness of 
microphones and loudspeakers, capabili-
ty to record and play cassette tapes, facili-
ties for RF microphones, RF hearing aid 
system, auxiliary area loudspeakers, 
musical instrument inputs, and micro-
phone inputs at all the speaking positions. 

4111111111à 

Rear loudspeaker array. 

Front loudspeaker array. 
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The system was to sound natural, be 
technically flexible and at the same time 
be simple to operate. 
The existing system, as in many 

churches, had evolved over a long period 
of time and was a collection of obsolete 
hardware and new, with good points and 
bad. It was connected in a classic all-the-
microphones-feed-all-the-loudspeakers-in-
the-worship-space-and-in-auxiliary-areas 
arrangement. Because of its evolutionary 
growth, with things added on to other 
things, it was cumbersome and inconve-
nient to operate. There was some creative 
applications of equipment and there was 
some evidence of wishful thinking. 
As always, the point of carefully check-

ing the existing system is to get a sense 
of history; to benefit by those that went 
before us, both in adopting techniques that 
work, and in avoiding traps. Another 
reason is that we want to use as much of 
the existing equipment as possible in the 
new system. And, most importantly, we 
want to be sure we don't miss "the 
unknown function"; something that the 
existing system may do that no one is con-
scious of, but that would be immediately 
missed if not available. 

In listening to the system, our ears and 
test equipment confirmed what we had 
been told by members of the sound com-
mittee: "The coverage is very uneven. It 
does not exhibit a ' flat' frequency 
response characteristic. It doesn't sound 
natural. It hums and crackles." 
With the preliminary survey finished, we 

had enough information to start designing 
the new system. Beginning with the listen-
ing environment and going upstream, the 
first task was to decide where to put 
loudspeakers. Because previous installa-
tions in the space told us that loudspeakers 
distributed along the sides of the room 
were unsatisfactory, we hoped to use a 
central array. We began by modeling the 
room using our loudspeaker array design 
computer program Umbulus. The program 
lets us examine any number of potential 
array locations and combinations of 
loudspeakers, and it helps determine ex-
act loudspeaker aiming angles. In other 
words, it lets us determine the best array 

Figure 2: This is an Umbulus map showing 
the room as seen by the loudspeaker array 
mounted above the great arch. 

Figure 3: This is what the rear loudspeaker 
array sees, a clear shot to the areas blocked 
from the front. 

TCP VIEW 

FRONT VIEV 510E VIEW 

Figure 4: Three views of the front array. 

OP flEV 

FRONT VIEW 

Figure 5: Three views of the rear array. 



The best 
ps getting e 

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

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

Better in 
Every Detail 

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

 imommlimvutie444 

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

More Versatile 
Installation 

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

UniPoint 
Goes Wireless! 

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

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

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

aucholechnuca 
1221 Commerce Drive, Stow, OH 44224 
(216) 686-2600 • FAX (216) 688-3752 
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ST. LUKE'S EPISCOPAL 

location and then helps us select and aim 
the loudspeakers, that will make up the ar-
ray, for optimum coverage. After that is 
done, Umbulus even helps us build the ar-
ray so that it ends up coherent and with 
the loudspeakers aimed according to the 
"on-paper" design. 
The first choice was to cover the room 

from a point source array located at the 
great arch. That could be done, but only 
if the array was suspended below the arch, 
which was not esthetically acceptable. 
Raising the array to clear sight lines 
through the great arch resulted in a 
blockage in the acoustic path from 
loudspeaker to the loft by the nave arch 
It shadowed some listeners at the sides 
of the rear of the nave, too. Umbulus 
helped determine that even if the rear of 
the room was not blocked, it would still be 
difficult to cover from this location because 
patterns from horns throwing to the rear 

a>  
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Figure 6: One-line diagram. 

would illuminate significant areas of wall 
above the nave arch. That sound energy 
would then reflect backwards into the 
room, contributing only to noise and 

reverberation; the detriment of speech in-
telligibility. The reflections would have 
been particularly powerful given the 
operating levels that would be needed for 

"I WOULD RECOMMEN 
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THE SOUNDSPHERE SYSTEM TO ANYONE.: 

Built just after the turn of the century, St. Mary's Church in 
Monroe, Michigan recently completed an extensive repair 
and rebuilding program. Fr. Brian Chabala, pastor of St. 
Mary's, was faced with a completely obsolete sound system 
since the new facility incorporated a vaulted ceiling. People 
complained constantly, and various sound adjustments did 
not make any difference. Echo was a large problem, espe-
cially with the people who were seated in the rear portion of 
the church building. 

The sound problem was eliminated totally after the installation 
of one Soundsphere #2212-2 upon completion of the renova-
tion project. Fr. Chabala stated, "I would recommend the 
Soundsphere system to anyone having sound problems. I 
can't speak highly enough about it... in fact since its installa-
tion there has not been a single complaint about hear-
ing, even when some of the softest readers serve as Lector 
at Liturgy." 

Last July, former Miss America Kay Lani Rafko was married at 
St. Mary's before an overflow crowd in the refurbished church. 
The sound operated perfectly and the Soundsphere helped 
contribute to the beauty of the occasion. 

Write or call direct for further information. 

SOUNDSPHERE IMIODUCT OF SONIC SYSTEMS. INC. 
737 Canal Street • Bldg 23B • Stamford. CT 06902 • USA • Tel 1203) 356-1136 
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the source horns to throw to the back of 
the room. (See Fig. 2). 
The solution to covering the rear of the 

nave and the loft lay in a second array 
above the nave arch (see Fig. 3). The two 
arrays would each "see their own parts of 
the room." Front array: transepts and nave 
front. Rear array: nave rear and loft. (The 
arrays are shown in place in Fig lb, c, d.) 
An audio delay, whose delay time was set 
based on Umbulus generated path length 
data, would keep both in sync. Surprising-
ly, in this case, the cost of the split array 
was not a great deal higher than with a sin-
gle array. The shorter throws and the fact 
that we had walking access to both array 
locations through the crossing organ cham-
ber resulted in economies that tended to 
balance the addition of the audio delay. 
The choir could be covered using ex-

congregation loudspeakers. Instinct said 
place them on both sides of the choir area; 
but Umbulus said just one side, on the wall 
next to the choir organ chamber opening 
would do a superior job of covering both 
seating areas. By aiming so the far choir 
area is on axis, the shorter path to the 
near side is balanced against off-axis pat-
tern attenuation; whereas throwing from 
both sides toward the center would have 
caused smearing because of interference 
and delay. To assure that the choir monitor 
system was not operated any louder than 
necessary, we would put a level control at 
the organ console that is located across the 
room from the organ chamber opening. 
Thus, the room coverage problem was 

solved: a split array for the congregation 
and a monitor system for the choir. The 
next thing was to design the arrays. Us-
ing Umbulus, along with what we knew 
about the reverberation time and ambient 
noise, we generated the designs shown in 
Figs. 4 and 5. The arrays are based on JBL 
loudspeakers because we have isobar data 
on them and because they have a record 
of being high quality reliable devices. The 
two arrays used a total of eight JBL 2118Hs 
and four 2404H horns. 

Splitting the array suggested a solution 
to the problem of being able to hear the 
choir in the front of the nave but not in 
back. We could feed choir microphone 

signals to just the rear array, letting the 
distance between loudspeaker and micro-
phones provide enough acoustic gain that 
we would not have to close mic the choir. 
We chose small electret omnis, hung about 
eight feet off the floor above the front pews 
of the choir seating areas, for this function. 
The split array also enabled a solution 

to the crossing organ problem. Since it was 
intended to be an antiphonal organ, we 
could put a microphone in the organ cham-
ber and feed it to just the rear array, aug-
menting the sound coming through the 
vent. That would be a useful application 
of an existing microphone. 
The spoken word microphone took 

Underwriters Laboratories 
listed UL1069 

Audio Visual Nurse Call System 
Features of the Master Station 
• Annunciation of normal 

and emergency calls 
• Audio communications 

with remote stations 
• Visual display of calls 
• Convenient, single 

button station selection 
• Room numbers on 

button caps 
• Group page 
• Call forward 
• Call hold 
• Tone silence 

• Press-to-talk bar 
• Call cancel 
• Handset for privacy with 

voice switching 
• Listen controls for handset 

and speaker 
• Panel speaker-microphone 

FOR CATALOG 
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MANUFACTURING CO. 
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2101 N. ELSTONAVENUE. CHICAGO, ILLINOIS 60614 
312-384-3310 • FAX-312-384-3460 
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some consideration. There were to be a 
lot of them, scattered all over the place, 
with only one or two of them in use at a 
given time. No matter how we figured it, 
the importance of having as few micro-
phones as possible open at once, and the 
charge by the committee that the system 
be "simple to operate" (i.e., "capable of 
functioning without an operator") necessi-
tated an automatic mixer. Even with the 
automatic mixer, there would be one non-
automatic spoken word microphone: the 
wireless. We would specify a transmitter 
that has a silent mute switch, thereby 
making it possible for a user to turn it off 
manually without sending an impulse 
through the sound system. 
There were to be a number of reproduc-

tion sources too: instrument, tape play and 
auxiliary. These would not regenerate 
noise and could be controlled by a stan-
dard mixer. 
The system is becoming pretty well 

blocked out (see Fig. 6). A one-third oc-
tave equalizer, hearing aid system, auxi-
liary loudspeaker feed, AC distribution, 
remote on/off control and a few other 
goodies and we're all set. 

Perhaps I should say here that we always 
recommend hearing aid systems for 
churches. As the general population grows 
older, more of us are experiencing hear-
ing loss (younger members of the con-
gregation may have problems too, induced 
by recreational listening to high level pro-
gram material). In addition, we are now 
regularly addressed by untrained orators 
(lay people and clergy alike) where we 
were not in the past. These things help 
explain why churches approaching 100 
years old are now being fitted with sound 
systems for the first time. Keeping specific 
hearing problems in mind, it's unrealistic 
to think that a general area sound rein-
forcement system can accommodate 
everyone. 
Determining technical values for the 

elements of the system pretty much fell 
into place. For example: knowing the 
sound level that must be achieved at the 
ears, along with path losses, and array 
sensitivity determines how much amplifier 
power is needed; number of microphones 

determines mixer size, etc. In general, 
specific brand names are not too impor-
tant, as long as the equipment is "profes-
sional quality" and reliable. We can be sure 
that should one manufacturer come up 
with a truly advanced product, the reverse 
engineering departments of others will 
soon announce similar products. As a 
result, a lot of the audio hardware on the 
market today is more of a commodity, hav-

ing no clear advantage over a like item from 
another source. Having said that, I should 
also say that it's company policy to use the 
products of the original developers when-
ever possible. 
With the design and logistic details 

worked out, the proposal was written, 
submitted and accepted by the church. 
Order in hand, the installation was almost 

(continued on 114) 
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TESTING AND INSTRUMENTATION 

AN OVERVIEW OF HIGH 
RESOLUTION INSTRUMENTATION 
FOR SOUND SYSTEM SETUP AND 
PROOF OF PERFORMANCE, PART 2 
BY MIKE KLASCO 

Last month we printed Part 1 of this 
article on computer-based testing equipment 
and how the market is changing. This 
month we continue with Part 2 where we 
left off last month. —Editor 

DIGITAL FILTER ANALYZERS 
FROM B&K, SCANTEK AND 

HEWLETT-PACKARD 
A few years ago B&K introduced the 

2123 (single channel) and 2133 (dual chan-
nel) real time digital filter analyzers. These 
table top test systems are switchable be-
tween octave, 1/3, 1/12, 1/24 octave bands 
with internal noise and pseudo noise test 
signals. Their cost was close to $40K 
which is why you might not have seen your 
friends or competitors using these 
machines. B&K has recently introduced 
the 2143, a transportable version for 
acoustical consultants and sound contrac-
tors for $18K, expensive, but B&K does 
make a nice product. Digital filter 
analyzers are not to be confused with FFT 
analyzers, but instead use digital signal 
processing techniques to create a virtual 
bank of filters. Perhaps you might 
remember the Crown RIA-2, an earlier at-
tempt at this approach. The 2143 has its 
own disk drive which is compatible with 
MS-DOS 3.5-inch floppies and B&K has 
a lot of acoustical software for this system 
(mostly for environmental noise calcula-
tions). The system is battery operated, 
has a liquid crystal display, and weighs 22 
lbs. complete. 

SCANTEK 
The Scantek/Norwegian Electronics 

830, like the B&K 2142, is a digital filter 
analyzer. The 830 is transportable, but is 
larger and heavier than the 2142. Scantek 

offers a wide variety of software programs 
for environmental noise and acoustical 
analysis that can be used with the built-in 
MS-DOS compatible disk drive in the 
model 830 (like automatic determination 
of absorption coefficients, intelligibility 
measures, reverberation time, etc.). A ful-
ly loaded 830 can run $35K with the FFT 
option, dual channel operation, reverbera-
tion measurement software, intelligibility 
measurement software, but cost is quite 
a bit less without all the goodies. (This 
summer we plan to field test both the 830 
and its software.) 

Scantek Real Time Analyzer Type 830. 

HEWLETT-PACKARD 
Hewlett-Packard has just introduced an 

innovative spectrum analyzer that uses a 
combination of swept signal, digital filters 
and FFT techniques to achieve both high 
speed and increased accuracy (speed and 
accuracy have previously been inherent 

trade-offs). The HP 3588A is a table top 
instrument that is not specifically intended 
for acoustic applications although it seems 
to offer unmatched speed and accuracy in 
the audio band. Cost is just under $19K 
and we will discuss this instrument in the 
coming months. The 3588A is not likely 
to find its way into many sound contrac-
tors hands, but the application of DSP and 
FFT to swept signal processing surely has 
processing speed/frequency resolution im-
plications for future TDS products. 
But back to dual channel FFT tech-

niques. 

SYSid BY ARIEL 
Bell Labs developed SYSid (for SYStem 

IDentificatIon), an analysis technique 
which has been licensed to Ariel. Hard-
ware is a dual channel DSP board that 
plugs into an IBM compatible XT or AT 
computer. Hardware/software cost is 
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$3,000. Compatibility with CGA, EGA, or 
Hercules monochrome means that most 
laptops with a full size expansion slot can 
accommodate the system. SYSid excites 
a system with either a sinusoidal test signal 
or a pulse. The analyzer can sample two 
channels simultaneously, preserving their 
phase relationship. Transfer function 
measurements are typically made with a 
chirp, a wide band signal which (like the 
TDS-TEF) has low crest factor. Hewlett-
Packard also has a chirp spectrum ana-
lyzer, along with a microwave band ana-
lyzer from Data Technology, and B&K 
uses a chirp-like signal in some special ap-
plications. A chirp greatly increpes the 
amount of energy delivered to the system 
per unit time enhancing the signal to noise 
ratio and reducing nonlinearities. The 
SYSid can also generate a test impulse, as 
well as sum and averaging techniques. 
Although the impulse has inherent high 

SYSid by Ariel 

crest factor limitations resulting in poor s/n 
measurements, it is necessary to have the 
impulse response if RASTI or STI in-
telligibly measurements are to be derived 
(SYSid software does not yet provide these 

Open your own 
sound lab... 

See the new TEF System-20 Sound Lab 

• Macintosh and IBM compatible 

• Small enough to fit in a carry-on 

• Powerful.. with standard TEF measurements, plus 
others, including NC curves and Leq measurements 

• User training and support 

1718 W Mishawaka Road • Elkhart, Indiana 46517 
(219) 294-8300 • Fax: (219) 294-8329 

Techron is a division of Crown' International, Inc 

Macintosh is a registered trademark of Apple Computer Inc 
IBM Is a registered trademark of International Business Machines Corporation 

measurements). SYSid can measure dis-
tortion, frequency response, phase and 
group delay, impulse response, 1/3 octave 
bands, modulation noise and noise floor, 
impedance and more. At the moment, it 
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does not support measurement of polar 
plots, reverberation measurements, or in-
telligibility measurements. For most sound 
contractors, these are critical omissions, 
but well within the inherent capabilities of 
the system. SYSid software has already 
gone through a couple of revisions and a 
new software release with greatly ex-
panded capabilities and improved user in-
terface is scheduled soon. At present, it 
is easier to use than the TEF system, but 
still is not as user friendly as the MLSSA 
system. Aside from SYSid, Ariel also has 
a more conventional dual channel FFT pro-
gram that runs with the same hardware 
board. Hyperception, a developer of high 
power engineering software, offers the 
Signal Processing workstation software for 
the Ariel board. This is an incredibly 
powerful program that provides color spec-

trograms (sort of a color FTC), an ar-
bitrary waveform generator (so you can 
literally generate any type of test signal 
you desire) and other intriguing capabili-
ties. (An in-depth review of the SYSid, the 
dual channel FFT software and the 
Hyperception Workstation is in progress 
and coming up in Sound & Communica-
tions.) 

PSEUDO-RANDOM NOISE 
FFT ANALYZER 

The DRA MLSSA (Maximum Length 
Sequence-Spectrum Analyzer) is a single 
channel FFT analyzer data acquisition 
hardware board/system for XT or AT com-
patibles with a unique noise generator. 
Cost for the software and hardware board 
is $3,000. MLSSA generates a sequence 
of pseudo-random noise which it captures 

and crosscorrelates with the original se-
quence. This is a very robust approach, 
with MLS(SA), TEF, and chirp techniques 
being roughly equal in their rejection of 
spurious noise. The MLSSA board will 
also generate and analyze impulses. Since 
the MLSSA system "knows" the se-
quence of the noise-like signal it has sent 
out, it can crosscorrelate what has come 
back (to its input) and derive the transfer 
function, including frequency response, 
phase, group delay, 3-D plots, RT 60 
reverberation, RASTI and STI intelligibility 
and more. At present the MLSSA cannot 
plot polar characteristics, although this is 
not an inherent limitation and probably will 
be added. There have been papers on 
measuring distortion using pseudo random 
noise, and MLSSA supports spot THI) 

(continued on page 80) 

BRAHLER AUTOMIC°Mini 
CONFERENCE MICROPHONE SYSTEM 

• Single-cable technology 
• Built-in loudspeaker 
• Easy to set-up 
• Chairman's microphone with 

priority override button 
• Connections for external tape, 

PA., and teleconferencing 
• No operator required 

(DIS-BRAHLER-USA)® 

DIS-BRAHLER USA, Inc. 
12073 Tech Road 

Silver Spring, MD 20904 
For information contact: 
Taub Sales, Inc., 301/622-9100, FAX 301/622-4764. 

See the new EcF 
Sound Lab at the NSCA 

Visit Booth 504 and... 
• See the new TEP System-20 Sound Lab in action 
• Pick up an invitation for an NSCA Sound Lab 
demonstration 

•Ask about Techron's Sound Lab show special and a 
System-20 demo disk 
• Learn how $100 will make sure you're one of the first 
to put the TEF System-20 Sound Lab to work 

MZIRON 
1718 W. Mishawaka Road • Elkhart, Indiana 46517 

(219) 294-8300 • Fax: (219) 294-8329 
Techron is a division of Crown International, Inc. 
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NEW TECHNOLOGY 

HIGH TECH SNAKES 
BY MIKE KLASCO 

.r here is a revolution brewing in the space between the stage and mix-
ing console. Both digital process-

ing and fiber optics are coming into the 
otherwise low-tech field of snakes. Aside 
from swampy areas, snakes are typically 
found in permanent installations such as 
theaters, churches, recording studios, and 
broadcast stations, as well as temporary 
setups such as tours and concerts. Varia-
tions of snakes such as audio distribution 
systems can be found in more complex in-
stallations such as stadiums, arenas, 
amusement/theme parks and large broad-
cast and production/post production 
facilities. 
Most of the digital snake systems that are 

being readied for introduction are based on 
CD or DAT technology. The digital to 
analog converters and most of the digital 
logic "glue" is similar to the circuitry and 
components of other digital audio prod-
ucts. Even some of the fiber-optic tech-
nology is common to the top end CD 
players that now have direct optical out-
puts (a number of CD players use optical 
circuit paths internally, primarily for signal 
integrity). Specifically, optical isolation is 
applied to reduce spurious clock and servo 
system noise leakage from getting into the 
reconstructed audio output. 
These new digital/fiber-optic communi-

cation systems claim enhanced EMI/RF 
noise immunity from power, lighting and 
broadcast cables and equipment, as well 
as freedom from ground loops, reduced 
setup time, and greatly reduced cable size. 
The question the audio system designer 
will be asking is, " Is this something I 
should consider using?" Right now, there 
is no easy answer. First the positive fac-
tors, such as ease of setup and installation. 
If the cable run is a few hundred feet and 
you are running two dozen channels, then 
the bulk, weight, manpower, and even the 
cable cost is substantial (500 feet of con-
ventional snake might weigh about 1,000 

lbs., while fiber-optic would be about 15 
lbs!). With any of the digital, or digital/ 
optical systems, 12 channels or more can 
be sent along a single lightweight cable that 
could be handled by a single installer. For 
permanent installations in existing facilities 

Lester Audio Laboratories' DAS-2064. 

1 
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that need expanded channel capability, the 
reduced size versus channel capacity could 
make many retrofit installations practical 
and cost effective. At times, conventional 
cable specifications are compromised in 
order to fit into existing conduits, while the 
digital system would free up space for 
other cabling, with the added benefit of no 
EMI/RF interference. Routing cable in 
public walkways in temporary installations 
also becomes less of a safety problem. 
The optical isolation further eliminates 
grounding safety problems as well as end-
less hours of tracking down ground loops. 
In general, these digital snakes will make 
setup and installation simpler, but there 
are other aspects, such as the far more 
expensive and complex hardware and pro-
cedures for doing splits that are not so 
attractive. 

Another caveat: all these products still 
have wet paint from the lab. The products 
briefly described in this article are either 
hand made prototypes, are in the final pre-
production stages, or are early production 
runs. Do not expect the model you select 
to remain current (be in production) for 
long. At this stage of development each 
company has its own good ideas that are 
unique and competitors are busy revising 
their products to incorporate each other's 
features and suggestions from potential 
users. Interface standards are also a big 
question mark, as there are already a half 
dozen standards in use, and which will be 
most commonly used for snakes has yet 
to be determined. Ideally, direct connec-
tion of CD players, DAT machines, as well 
as interconnection between different 
manufacturers' digital snake encoders and 
decoders may eventually become possible. 
Another future possibility is the elimina-
tion of the external decoder with the direct 
connection to a digital mixing board. 
Where will these systems show up first? 

The big pro sound tour rental companies 
would benefit from the easy setup and 
freedom from ground loop problems, but 
that business is very committed to tried-
and-true techniques that are robust and 
well proven. How physically robust are 
fiber-optic cables, connectors, etc. in tem-
porary installations? What about EMI/RF 
radiation from the decoders/encoders 
themselves interfering with other equip-
ment? Permanent installations, such as 
retrofits where the existing conduit is not 
large enough for expanded channel capaci-
ty, might force some specifiers to be ad-
venturous and go for digital. Another early 
candidate would be large communications 
networks spread over large areas which 
require high quality. One example of this 
is theme parks, which may want to origi-
nate an event at one location and "broad-
cast" it to another location within the 
park, or have a park-wide announcement, 

70 Sound & Communications 



When it comes to buying and installing 
low-voltage electronic cable, don't trust an 
unknown. Rely on West Penn Wire for the 
quality your installation deserves. 

For over 18 years, we have risen above the 
fray of generic producers by manufacturing 
only the finest in cable products. Products 
like CL2, FPL, CM, plenum aid non-plenum 
cables that meet and exceed the new NEC 
Codes. Products you can rely on for years. 
And there's no mystery about our cus-

tomer service. We like to feel it's the best in 

the industry. We're proud of our record for 
prompt, efficient, personal handling of all 
your needs.. from order entry to delivery. 
Our reputation is built on our ability to help 
customers meet individual product 
requirements. 

Don't take a chance on an unknown. It 
could leave you shorted in the long run. Call 
us on 800-245-4964 (in PA, 800-222-8883). 
P.O. Box 762, 2833 West Chestnut St., 
Washington, PA 15301. 

wpm 
WEST PENN WIRE 

SEE US AT THE 
NSCA EXPO 

BOOTH #700 

NOT EQUAL... BUT BETTER. 
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HIGH TECH SHAKES 

or put a priority override on program 
material that is traveling throughout the 
park (such as music program material) 
tracking a parade. OptoDigital Designs is 
presently installing this type of system at 
Disney and we will take a close look at this 
project in a future issue. 
The snakes in our capsule survey span 

a wide range, from the simple Audix to the 
expensive and complex Klotz and Lester 
systems. The Audix DS-8 is unique in this 
survey in that it is strictly a one way snake, 
uses conventional coax cable, and has a 
price projected to be about $500. The 
other systems are all digital with fiber-optic 
cable. Additionally, they are premium 
priced and have the capability (either stan-
dard or optional) for bidirectional or net-
work operation. 

The Audix DS-8 is a digital snake, but 
uses conventional coax cable to send eight 
channels of audio. Maximum distance is 
1,000 feet between the stage input panel 
and rack mount output panel. Since 
Audix's snake uses conventional (low 
capacitance) coax cable, it can be used to 
expand existing snakes. The DS-8 uses 
XLR connectors and accepts unbalanced 
or balanced mic level inputs. Active bal-
anced circuitry is used. At a projected 
price of $500, with .05% distortion and 73 
dB signal-to-noise ratio, this would seem 
to be a breakthrough common usage prod-
uct for cabarets, schools and churches. 
The product was first introduced at the 
Winter NAMM show, but delivery is not 
expected until the end of the Summer. 

Lester Audio Laboratories displayed the 
DAS-1016, the company's first generation 
digital snake system, at the New York 
AES. The product featured "softpatch" in 
which the operator could delegate which 
of the 16 inputs would be assigned to the 
16 outputs. An LCD display indicated the 
status of the system. Optelecom's trans-
mitter/receiver was used. (Optelecom 
manufactures fiber-optic communications 
products, but its own systems are only for 
video and voice grade audio, so I am not 
including a section on them in this survey.) 
Although the product was ready for pro-
duction, its introduction was held off until 
the many revisions and enhancements 

OptoDigital Designs' Li,ghtSpeed 12. 

suggested at the AES could be integrated 
into the design. The evolved product is the 
DAS 2000, which is just entering produc-
tion. More flexible than a conventional 
snake, it is a multi-point to multi-point 
sound transmission, distribution, and 
routing system. Aside from stage to con-
sole linkup, applications could also include 
amusement/theme parks, broadcast sta-
tions, and other interlinked systems. 
Operation can be either in real-time or 
preprogrammed. Many previously manual 
processes can be automated by the pro-
grammable memory control, reducing 
setup time and operator errors. The 
system is modular, with 16 channels per 
module, up to 64 channels maximum. The 
DAS 2000 uses 18 bit converters, mic and 
line levels, 98 dB dynamic range and 48v 
phantom powering. Up to three miles can 
be spanned over fiber-optic cable. Delivery 
is expected by June with pricing some-
where between OptoDigital and Klotz. 

Klotz is a West German company that 
has displayed its product at the New York 
AES and is in the process of making the 
product available in the U.S. 
The Klotz Oak-Link is a digital data 

transmission system using fiber-optic 
cable. Input signals may be digital or 
analog, and stations may be up to 6,000 
feet apart, with the single fiber-optic cable 
carrying 64 channels of signal. The Oak-

Link station is used at the send and receive 
locations, as well as patching and routing 
junctions. The station physically consists 
of a video monitor and a base unit about 
the size and form factor of a personal com-
puter. In the case of a stage and mixing 
console, two stations would be used. In 
a theme park, multiple stations would be 
required. Patching, splitting and routing 
signals are manipulated at the station with 
the use of a lightpen and a series of 
dedicated screen displays or with the cur-
sors and numeric keypad. Oak-Link is a 
16 bit oversampling system (for regular in-
puts) as well as interface with AES/EBU 
and SDIF digital format converters. Both 
CD (44.1 kHz) and R-DAT (48 kHz) are 
accommodated. The Oak-Link can be con-
figured and operated under MIDI control. 
The Oak-Link is both a flexible and high 
performance system. Its U.S. price will 
probably be the most expensive of the 
products included in this survey. 

If you ever wondered what the high end 
audio cable companies would do when 
fiber optics became commercially viable, 
here is the answer. Monster Cable's 
OptoDigital Designs division has intro-
duced its LightSpeed 12 audio signal 
distribution system for stage/live sound, 
studio and broadcast applications. A 
modular building block approach is used 
with 12-channel A/D encoder and decoder 
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HIGH TECH SNAKES 

units, transceiver head unit, tail unit, and 
optical digital to analog unit. The audio 
signal is digitized and multiplexed by the 
encoder and sent through the (armored) 
fiber-optic cable to its destination and then 
converted back to analog form. Configura-
tions can be direct, bus, star, or ring local 
area network, depending on the applica-
tion requirements. The system enables up 
to 96 feeds (8 systems linked) to be sent 
with 24 returns. Benefits claimed for the 
system are simple installation, two-way 
signal transmission, elimination of ground 
loops and RF noise and better than CD 
quality sound. The flexibility of the system 
would make it appealing for complex in-
stallations such as theme parks; and one 
of OptoDigital's first installations is at 
Disneyland. The LightSpeed 12 System is 
a 16 bit system with a 48K sample rate 
(using the R-DAT AES/EBU standard). 
Signal-to-noise ratio/dynamic range is 94 
dB and distortion is less than .01%. The 
LightSpeed 12 is just going into produc-
tion now. 
The Encoder (12 audio in, 1 digital out) 

retails for $3,000. The Decoder (1 digital 
in, 12 audio out) retails for $2,000. The 
OptoLink Transceiver (96 sends, 24 
returns, 500 foot fiber-optic cable) is 
$4,200. A slave splitter with 48 channel 
take-off retails for $1,200. 
Wadia has focused on high-end recording 

and production studios using digital tape 
recorders and on audiophiles as their 
primary market. Recently the company 
announced the DigiLink 20 series, a 30 
channel mic snake using a 96 kHz clock 
speed (384 kHz option for golden ears) 
and provides a range of up to 10,000 feet. 
Direct interface with all digital standards 
is supported (as well as its functioning as 
a standards converter), including 
AES/EBU, SIP, SDIF-2, JVC DAS and PD 
DUB-C (hey, where do I put this XLR 
connector??). This is a premium product 
for big budget critical jobs such as record-
ing studios, broadcast, film post produc-
tion, etc. After initial market feedback, the 
product introduction has been postponed 
in order to expand it to a 32 channel 
device. A digital input/output version is ex-
pected to be released in three months, 

while the audio input/output version is an-
ticipated in about six months. The retail 
price of the audio input/output Digilink 20 
is targeted at $10,000. 
Other products include 4 channel 

systems, high performance D to A con-
verters, line drivers and special coax cable. 
Some of the capabilities of the products 

(such as very high current output of the 
line drivers) might be nice but un-
necessary for audiophiles, but of real prac-
tical use for the long cable runs in many 
commercial installations. Wadia is ap-
parently shipping product and has a 
number of models in production. 
The VEAM is a competitively priced 

When it comes to 
extra flexible plenum 
cables... 

CAT NO. 3720-CL2P 

2/C 18 GA. 
UNSHIELDED 

UL Approved 

See us at 
NSCA 

Las Vegas • April 19-21 
BOOTH #1004 

International's 
PLEN-FLEX 
strangles the competition. 

• Greater Strength, More Flexibility 
at less cost than other plenum cables 
• Meets NEC 725 — CL2P approved 
• Easily Strippable for fast roll-outs, 
no backlash 
• 10 Year Warranty 
• Available in REEL-EASY cartons for easier 

handling, faster installation 

See your rep. or call 1-800-323-0210 

INTERNATIONAL ELECTRONIC WIRE & CABLE CO. 
520 Business Center Drive • Mt. Prospect, IL 60056 • (708) 299-0021 FAX: (708) 298-8433 
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HIGH TECH SNAKES 

product with a maximum of 52 channels 
which can be transferred up to 1,500 feet 
on a single fiber-optic cable. The VEAM 
is a modular transportable system intended 
for road tours. Some of the channels can 
be setup for bidirectional operation. A two 
channel intercom, outputs for stage moni-
tors, and direct digital outputs for digital 
tape recorders are built in. VEAM was a 
division of Litton Systems, Inc., a substan-
tial conglomerate. Product delivery is still 
not decided, but the target price is esti-
mated at $10,000. 
The future...Digital snakes are just turn-

ing the corner into becoming actual prod-
ucts. Each product has its own unique 
characteristics in its features, functions 
and performance. Perhaps over the next 
year we will see these products begin to 
share the better ideas as well as more 

commonality on interface standards, con-
nectors, and operation. Another oppor-
tunity is to take advantage of interface with 
some of the separate but parallel 
developments like Crown's IQ 2000 
(Macintosh) computer controlled power 
amplifier system and the sophisticated IED 
programmable systems, Yamaha's pro-
grammable/automated digital mixing con-
soles (DMP-7), direct connection of DAT 
recorders, optical output CD players and 
direct interface with the variations of the 
AES/EBU, Sony, and JVC standards, and 
don't forget Ariel's digital output 
microphone and the European computer-
controlled concert systems. How much of 
this will eventually connect together or 
even end up in the typical sound contrac-
tor's future bill of materials is anybody's 
guess, and we will keep you posted. • 

Audix 
5635 West Las Positas, Pleasanton, CA 94566 
(415) 463-1112 

Lester Audio Laboratories, Inc. 
1111 West Mockingbird, Suite 1432 
Dallas, TX 75247 
(214) 637-9311 

OptoDigital Designs, 
Div. of Monster Cable Products. Inc. 
274 Wattis Way, South San Francisco, CA 94080 
(415) 777-1355 

Klotz & Co. 
Gronsdorfer Str. 14 
D-8013 Haar, B Munchen, F.R.G. 
(089) 461-0000 

Wadia Digital Corp. 
511 Second St., Hudson, WI 54016 
(715) 386-8100 

VEAM 
100 New Wood Rd., Watertown, CT 06795 
(203) 274-9681 

THE FUTURE 
IS HERE NOW 

Excellence in sound and elegance in style is what you 
can expect from the CSI SP series In-wall speaker 
systems. Their flush mount design allows for easy 
mounting in any wall or ceiling. The protective grille 
and trim are paintable to match the decor of any 
room. Manufactured of all weatherproof materials 
they are suitable for most any environment, even 
boating. 

The CSI SP series speaker systems, for true high 
fidelity sound in places never imagined possible. 

MODEL # SP-502 

Outside Frame 
Dimensions - 7-1/2" x 11" 

5" Woofer 
1" Tweeter 

20 watts RMS 

MODEL * SP-602 

Outside Frame 
Dimensions - 8-5/8" x 12" 

6" Woofer 
1" Soft Dome Tweeter 

40 watts RMS 

CSI 
COMPONENTS SPECIALTIES, INC. 

1172 Route 109, P.O. Box 624 
Lindenhurst, N.Y. 11757 

In Metro New York: 516-957-8700 • FAX 516-957-9142 
CALL TOLL FREE 1-800-645-5516 

SEE US AT THE NSCA SHOW, BOOTH NO. 1113 

Circle 266 on Reader Response Card 

74 Sound & Communications 



MIRAGE 

(continued from page 48) 

fier racks and an intercabling system. 
The portable system allows the equip-

ment to be easily reconfigured into multi-
ple sound systems. This design allows the 
hotel to accommodate the widest range of 
events, from simple presentations to 
sporting events and headliner acts. 
As an example, a few months before the 

hotel was to open, Stephen Wynn was able 
to host the Leonard/Duran boxing match. 
Within a month, a complete boxing arena 
and spectator seating area was con-
structed on the exterior parking lot behind 
the convention center. Immediately, the 
portable sound system was used to full ad-
vantage and within hours after the fight the 
sound system was reconfigured for a large 
concert presentation associated with a ma-
jor convention. 

FIELD INSTALLATION 
The installation of cable and equipment 

was carried out concurrently during the 
fabrication engineering phase. Over 2.2 
million feet of Belden cable was pulled and 
terminated to the equipment racks. All 
field cables were individually identified us-
ing special long life wire code markers in-
dicating signal level and the unique cable 
number. 
The benefit of an experienced IBEW 

field crew can not to overstated when it 
comes to resolving those inevitable prob-
lems that occur during the installation of 
such a large project. 
During the final stages of installation, all 

field documentation was revised to reflect 
the site conditions and was subsequently 
incorporated into the project drawings 
showing the as-built conditions. These 
drawings were then made part of the proj-
ect turn-over package. 

MIRAGE PROJECT TEAM 
We would like to take the opportunity to express 

our very sincere appreciation to some of the many 

great people it took to make the Mirage hotel possi-
ble. Time and space do not allow us to acknowledge 

and thank everyone who worked with us on this pro-
ject, but we have endeavored to give a tip of the "old 
hard hat" to those who we worked most closely with. 
To the Mirage/Atlandia Design Management Team 

— Stephen Wynn, Kenneth Wynn, Robert Baldwin, 
and the many others who created and managed the 
Mirage Hotel. 
To the architects and builders — Marne11 Corrao 

Associates, Anthony Marnell, Glen Kaiser, Iry Ben-
nett, Jon Sparer and the many other people who 
never doubted that we could build it on schedule. 
To the Acromedia Design and Construction Team 

(who will long remember this one) — George Kindler, 
Richard Hood, Wiliam Scheifer, Andrew Ferreghy — 
who did a magnificent job of engineering — and to 
Dale Condit and Robert Myers for their dedication 
in getting it built and installed. 
To our company. To the partners of Acromedia Cor-

poration who had the willingness to risk their com-
pany and resources when they undertook to design 
and construct the Mirage. To Bob Reim for his pa-
tient management of a project which would have been 
impossible without his many years of experience. 

Last, but not least, to our wives and families who 
had the understanding during those extended work 
days. With these and many other people we helped 
create the Mirage Hotel. 

P. J. Goodman is Vice President, Nevada Opera-
tions for Acromedia. Robert Patrick is a Project 

Engineer at the Mirage Hotel. 

This Is Not Your Mother's Dynacord! 
M ost of us were raised on vinyl 

records, tube amplifiers and 
cone speakers. Even though compact 
discs and solid state amps have 
become the technology of choice, the 
speaker with it's cone and voice coil 
remain. Now that's not so bad except 
we know there are certain inherent 
deficiencies in all speakers, 
regardless of brand. 

While other companies have been 
busy adjusting their equalizers, 
Dynacord has achieved a signifi-
cant breakthrough with the 
Processor Controlled Amplifier 
(PCA). Using Dynamic Signal 
Processing (DSP), we have been 
able to analyze the incoming 
signal and accelerate frequencies 
as they occur, thus overcoming 

the sluggishness with which a speaker 
responds. Sound incredible? Wait until 
you hear it! 

And that's not all, we've built into each 
channel of the PCA amplifier a 
Thermal Brain Circuit (TBC). It 
simulates the thermal behavior of 
speaker voice coils, and monitors the 
temperature without the use of feed-
back lines. TBC provides additional 
speaker protection without restricting 
dynamic peaks. 

PCA Amplifiers are part of the new 
generation of quality products made in 
W. Germany, by Dynacord and they are 
now available in the USA. 

We guarantee even your mother can 
hear the difference! 

For more information about PCA amplifiers, advanced 16-bit digital samplers, 1-800-955-ADS-K digital reverb & effects processors, and commercial sound systems, phone: 

DYNACORD Electronics Inc. a MARK IV company 
4772 Katella Ave Los Alamitos CA 90720. 
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CONSULTANTS 

WHITHER THE NINETIES: 
THE CONSULTANTS VIEWPOINT, 
PART 3 

T
his is the third in a series of 
commentaries by various mem-
bers of the consulting field regard-

ing our question; whither the nineties? We 
would like to thank all the consultants who 
have participated in the survey and would 
like to encourage any further commentary 
from the consulting community. 

Michael Pigg McKay 
PLEXUS/McKAY CORPORATION 
Ann Arbor, MI 
I am an independent telecommunica-

tions consultant focusing primarily on 
hospitals and academic medical centers, 
but with a practice that includes work on 
schools, correctional facilities, and in-
dustries. My work is divided fairly evenly 
among project design and specification, 
seminar presentations and course develop-
ment, and new product development. I 
cover voice, data, video, sound, intercoms, 
nurse call, paging, radio, and other sys-
tems, within the limits of my customers' 
applications. 
I believe that the most revolutionary 

development in the sound and communica-
tions industry in the 1990s will be the im-
pact of widely available ISDN (Integrated 
Services Digital Network) facilities within 
buildings, within cities, nationally and in-
ternationally. Another very important fac-
tor will be the widespread availability of 
consumer priced, studio quality (in today's 
terms) digital audio tape (DAT) machines. 
By the end of the decade, tens or hun-

dreds of millions of people, worldwide, 
from teenagers to audio engineers will be 
able to transmit CD-quality 64,000 bits per 
second (64 Kbps) digitally coded audio as 
easily as plugging in a telephone at an 
available jack. No longer will the low-fi 
3000 Hz local phone line at home or at 
work be an obstacle for music, spoken 

word, or other long or short-distance audio 
communications. No more will original 
music suffer from multiple generations of 
copying. 
The implications of this will reshape 

audio program distribution, copyright pro-
tection, remote recording and editing, 
desktop music publishing, the growth of 
new labels, and other areas of audio as 
much as or more than cable TV and the 
VCR re-shaped television in the 80s. 

"The most revolutionary 

development in the 1990s 

will be the impact of 

widely available ISDN 

One of the major effects of widespread 
digital audio transmission capacity and 
volume-priced audio components is likely 
to be a growing expectation of excellence 
in audio by audiences and customers in any 
number of present-day low-fidelity forums. 
By the end of the decade, background 
music, paging, intercoms, many telephone 
instruments, schools, drive-in theaters, 
sports bars, and so on will operate at a 
level of audio quality that will compare with 
today's systems like Carnegie Hall live 
compares with AM car radios. 

Certain other trends are apparent, 
though not revolutionary. The near univer-
sal use of either personal computers or 
workstations and of flexible software for 
audio systems design, even for very 
modest sized facilities is less a forecast 
than a follow-through on an existing trend. 
Continued noise pollution and widespread 

emulation of Japanese-style open office 
plans will encourage the growth of sound 
masking systems. In the U.S. there will 
continue to be a widespread shortage of 
talented people in the field of building 
systems. The domestic audio systems in-
dustry, by focusing on product quality, 
customer service, and manufacturing tech-
niques will retake maybe a quarter of the 
domestic and international market share 
lost during the 70s and 80s, primarily to 
Japan. Korea, South Asia, Germany, 
China, and Eastern Europe will be grow-
ing sources of components, assemblies, 
and systems. 
As always, the difficulties will be for 

manufacturers, contractors, engineers, and 
users to bridge the gap between the in-
adequate present and the uncertain future. 
Modular design, rational packaging, flexi-
ble raceway and cable distribution, quali-
ty power and grounding systems, and ade-
quate provisions for closet and rack space 
will provide current systems breathing 
room for the future. These must be 
coupled with regular and frequent tech-
nology and price performance evaluations, 
careful attention to international design, 
and an uncompromising attitude on 
customer service. 

Robert J. White 
RISARALDA REGIONAL DISTRICT 
Pereira, 
Risaralda, Colombia 
Here in Colombia we do mostly installa-

tions in 100 to 300 capacity churches, 
working with people whose only concept 
of sound is what comes out of a Sony 
home stereo. 
We have worked with Bogen, TOA, and 

locally-made stuff of the home-made varie-
ty, so as to cooperate with the authorities 
that want local products. All microphones 
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We Support Architectural Audio On AVariety Of Levels. 

•••••••••• 

• 
To best demonstrate our commitment to architectural audio, allow us to cover the efforts involved. • To 
begin with, Sonance offers the first—and only—complete line of custom in-wall speakers and accessories. 
• Speakers for the living room. Bedroom. Kitchen. Water resistant for the shower and outdoor use. From 
our new high-fidelity flagship, the Sonance 45, to the compact, economical M10. Each painted or cloth 
covered to harmonize impeccably with any home decor. • Then we go the extra step. With powered in-e 
wall Erubwoofers. Stackable speaker distribution systems. Brackets. Jacks. Plates. Controls. And now even 
speaker cable. Dovetailing the finest aesthetics with basic common sense. • And this year, Sonance sales 
support reaches a new plateau. Featuring 20 new products. A new facility for even larger inventories and 
quicker response. Plus a busy schedule of advertising in Architectural Digest, Stereo Review and 10 other 
prominent publications. • When it comes to supporting all your architectural audio needs, Sonance is 

on a level all its own. • See for yourself, call 1-800-582-7777 (outside the U.S.A. 1-714-661-7558), 
Fax # 1-714-240-4995. 

• • 

I•l   • • . 
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CONSULTANTS 

are imported. We have worked with E-V 
635-A, RE-11; Shure SM-58; and Uni-
sound Dm-bon. 
We have difficulty getting Belden 8412 

or equivalent. Many times substituting an 
inferior product imported from Taiwan. 
I would like to see in the new year a 

cheap matching transformer equivalent to 
the Bogen WMT-1 that's UL-listed for a 
simplex telephone connection, a GOOD 
rechargeable wireless mic system, per-
haps like the NADY 101/201 system, and 
another year of great ideas from Sound & 
Communications. 

Ed Logsdon 
DAVID L. ADAMS ASSOCIATES, INC. 
Denver, CO 
New equipment will become more and 

more modular to provide flexability and 
easy expansion (e.g. IRP System 41, Rane 
"Flex Series"). Systems can be built in 
stages as the owners budget allows. 
More features for less money will 

become "the norm" because of auto-
mated manufacturing processes. 
Computer control is already here (e.g. 

Crown P.I.P. modules — IQ System, Rich-

mond Sound Design). What is needed is 
standardization of the modular equipment. 
Ideally, this "audio and control signal" bus 
would allow the designer to integrate vari-
ous manufacturers modules into one sys-
tem best suiled for the application. Con-
sideration should be given to compatibili-
ty with the proposed EIA home control 
bus as the differences between commer-
cial and consumer equipment narrows. 

Kevin C. Miller 
DKM RESEARCH INCORPORATED 
Catharpin, VA 
The biggest change will likely be a 

steady growth in existing communication 
facilities such as teleconferencing, fax 
transmissions, and digital data links. This 
may be supplemented by any revolutionary 
improvements in this field as opposed to 
the anticipated evolutionary upgrades. 
There will likely be a gradual transition of 
most major businesses to increased 
reliance on the above noted communica-
tion methods with a comparable reduction 
in personnel travel, mail and similar 
package and courier services. 

It is likely that arenas, auditoria, 

...the easiest 
solution to your 
installation problems 
Complete your installations easily and efficiently. 

The TEl A/V Mounting System does the work for you, 
beautifully. Providing flexible solutions to those difficult 
space and viewing/listening problems. Handsomely 
finished hardware in Black/Dark Brown finished 
steel. TEI's versatile line of mounting units 
(load capacity to 175 lbs.) are ideally suited 

to home and apartment use. 

So when you're ready to 
"hang it up" the easy way - 

install with TEI. 

Audio Visual 
Mounting Systems 
TEl Electronics, Inc , Dept EH 
570 West 18th St, Hialeah, Florida 3 3 010 

TVS 1231243 

Precision designed 
&. engineered 

in Europe 

for catalog and price list ca 
TOLL- FREE 800-327-8811 
and ask for operator # 101 

MO 228 

See us at Booth #429 
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churches, and similar structures will con-
tinue to be built and upgraded at a pace 
comparable to that in the 80's. The 
sophistication of equipment used in these 
facilities will increase due, primarily, to the 
reduced cost of this equipment. Board 
rooms especially those used for digital and 
teleconferencing links, will likely increase 
in number and the sophisticated equip-
ment necessary for these rooms to pro-
perly function will become more available 
at reduced cost. Companies that design 
and install will likely remain similar to 
those in past years with some large, some 
medium and some small. 
There will definitely be a continued in-

crease in reliance on computerization of all 
aspects of business. Because of the in-
creasing complexity of some systems, 
there will be a continuing and likely in-
creasing need to involve manufacturers in 
proper application and adjustment of the 
sophisticated systems. If perfected, the 
greatest impact in the industry would likely 
be caused by the transporter system. 

Thomas G. Bouliane 
AUDIO AND ACOUSTICS 
Boston, Massachussetts 
I expect that the sound and communica-

tions industry, being a small market based 
in great part on entrepreneurship, will con-
tinue to evolve in unexpected ways. None 
of us can predict our professional future 
with certainty and any list of predictions 
will be more greatly influenced by the 
author's hopes than by any real 
prescience. 
Not to let that get in my way, here's my 

list: 
Overall Market Growth: Geographical-

ly quite variable and dependent upon local 
economic conditions. A point often lost on 
manufacturers. 
General Product Changes: Much the 

same as in the 80's. Increased system 
sophistication with a dropping out of ag-
ing methods and technologies. 
Market Segment Growth and 

Shrinkage: Driven by forces far outside of 
our industry — quite unpredictable by us 
mere technologists. 

Supplier/Installation Firms: Nimble 



or those unexpected hair-raising arrivals, an Aiphone 
Video Sentry 10 gives fair warning of who's at the front door. 

On guard 24 hours a day, its CCD infrared camera can see 
equally well at noon or midnight. Rather than use bulky, hard-to-
run coaxial cable, the Video Sentry 10 operates on 2-wires so you 
can install it in new homes or remodels. The inside monitor 
features a crystal-dear, 4" video screen. Plus the system can be 
expanded to indude multiple door stations and inside monitors. 

For a free Video Sentry Series brochure or the name of 
your nearest Aiphone representative, call us at ( 206) 455-0510. 

eAlPHONE 
coiiiiiiiínication sjzicnîsjVr 
busi home & industry 
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TESTING 

CONSULTANTS (continued from page 69) 

companies in strong economies will grow, 
stagnant firms in slow economies will suf-
fer and die. New small companies will be 
founded by expatriate employees of 
established firms which do not involve and 
reward competence and experience. As 
always. 

Manufacturer Consolidation: Good ideas 
badly administered will continued to be 
gleefully absorbed by holding companies. 
Mega-Consulting Companies: You got-

ta be kidding! As far as my field is 
concerned, no one goes into the acoustical 
consulting business for the money — and 
that's as it should be. Architectural and 

operate as one-manufacturer franchisee on 
a D/B/A basis. He pointed out that this is 
the way the rest of the world operates (i.e. 
Philips and Siemens) and that this method 
has proven successful in this country for 
Simplex and Honeywell. That's all true, 
but I don't buy it. Not to say I won't pro-
tect this seer's name in case he wants to 
buy me out! 
New Product Classifications: I've seen 

great contractor enthusiasm for modular, 
building-block subsystems. WE all know 
of 'IDA's success with their 900-Series. 
Altec and others have followed suit. In-
dustrial Research's System 41, now that 

"Architectural and electro-acoustics are each 
exceedingly minor fields in the larger scheme 

and enthusiasts consult because they don't know 
what better to do with their lives." 

electro-acoustics are each exceedingly 
minor fields in the larger scheme and en-
thusiasts consult because they don't know 
what better to do with their lives. Con-
sulting, when properly done, requires 
close attention to the client's needs, 
perceived and otherwise, and overlarge 
firms cannot bring this intimacy to bear. 
Some firms will continue to grow, but not 
to their clients' benefit. Those consultants 
in these larger firms who sense they are 
not fulfilling their professional roles will 
leave to serve clients on their own terms. 
How nice. 

Project Values: The industry will con-
tinue to offer products and systems of 
greater value and will ask its customers to 
pay for these improvements. And they will. 

Contractor/Manufacturer Relationships: 
One well known manufacturer's marketing 
manager predicted in 1986 that indepen-
dent contractorships will be obsoleted 
within five to ten years. He saw an in-
crease in the Simplex/Honeywell approach 
whereby the manufacturer designs, 
manufactures, consults, engineers, sells, 
and installs his own systems. He felt that 
successful local contractorships would 
either be absorbed by the manufacturer or 

it's a more complete package, is receiv-
ing great attention in the Boston area. I 
certainly expect more of the same. Also 
microprocessor control and monitoring of 
larger systems which are geographically 
diffuse. IED is charging ahead with both 
simpler and more comprehensive systems, 
FSR is getting a good bounce from their 
ballroom/meeting room control systems, 
and I suspect Crown will do well with their 
IQ modules. Looks like a trend to me. 

Video and Multimedia: Visual presenta-
tion systems attract much different folk 
than do sound systems. I don't believe 
sound people will readily make the transi-
tion to video/visual systems — the magic 
just isn't there. But, since sound is 
perceived as such a minor element of 
multimedia systems; video/visual people 
will continue to attempt to be expert in all 
areas. They'll have only limited success, 
but their client base, simple souls in-
terested mostly in money, will be insen-
sitive to their loss. The video/visual peo-
ple will probably win this one. 
That's it, that's all you get. I hope that 

my predictions aren't any more ridiculous 
than most. 

II 

distortion checks (with an external 
oscillator) as well as 2nd and 3rd harmonic 
distortion analysis. My first impressions 
with the system were positive and I have 
lent it to a few other users who have 
uniformly been impressed with its intuitive 
approach. While I would not select a 
system that most likely will have more than 
five years useful life on the basis of 
whether it takes only two days to learn or 
two weeks, a fast learning curve is quite 
appealing and will likely determine how 
many people within an organization can 
operate the system, a significant con-
sideration. (Next month we will begin the 
first part of a two month review of the 
MLSSA.) 
While many of these instruments are 

very exciting, most of us will sit in the Fer-
rari at the auto show, but visit the Honda 
or Ford dealer when we go shopping for 
a car. For most sound contractors who 
need a test system that is comprehensive 
and has high enough resolution to calibrate 
electronic crossovers and parametric 
equalizers, align speakers, set delay lines, 
yet costs less than $8,000, right now there 
are only three choices: The Techron TEF 
12, the Ariel SYSid + laptop computer, or 
the MLSSA + laptop computer. The 
Techron is the de facto standard and has 
the most complete capabilities, including 
polar plots, which the other two systems 
do not offer yet. A serious consideration 
is that the Ariel SYSid does not (yet) of-
fer reverberation or RASTI measurement 
capability. The Ariel is easier to use than 
the TEF, but not as intuitive as the 
MLSSA system. The MLSSA does provide 
reverberation (RT 60) and STI/RASTI 
measurements, but does not provide 
swept (continuous) distortion measure-
ments. I have not yet used the MLSSA and 
Ariel system long enough to make a firm 
recommendation, and ongoing im-
provements to all three systems' software 
can be expected. Furthermore, the func-
tionality of all three instruments can be ex-
tended with the use of the new CD test 
discs from Prosonus and the NAB, or 
possibly with Audio Control's new and in-
expensive function generator. If you are in 
the market for test gear this year, look for-
ward to our in-depth reviews of the 
MLSSA and Ariel, with the Scantek and 
other analyzers to follow. a 
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WHAT DO THESE PRESTIGIOUS AND DEMANDING 
SOUND INSTALLATIONS HAVE IN COMMON? 

HOTELS 
FAIRMONT HOTEL CHICAGO, IL 
GOLDEN NUGGET LA MIRAGE, LAS VEGAS, NV 
HOLIDAY INN, VARIOUS LOCATIONS 
FKMARD JOHNSON'S, CAMBRIDGE, MA 
HYATT RECiENCY, NEW ORLEANS. LA 
HYATT ORLANDO, ORLANDO, FL 
LAS VEGAS HILTON, LAS VEGAS, NV 
MARRIOTT HOTEL VARIOUS LOCATIONS 
RADOISON PLAZA, MANHATTTAN BEACH. CA 
RITZ CARLTON HOTEL LAGUNA NIGUEL, CA 
SHERATON INN, VARIOUS LOCATIONS 
WESTIN GALLERA HOTEL HOUSTON, TX 

OFFICE BUILDINGS 
A T & T, MURRAY HILL, NJ 
CHEVRON DATA PROC. CTR.. SAN RAMON. CA 
CHRYSLER CORPORATION, SOUTHBURY. CT 
HEWLETT PACKARD, FORT COLU NS, CO 
LTV TOWER, DALLAS, TX 
MOBIL OIL COFIPORATION, HOUSTON, TX 
SQUIBB, PRINCETON. NJ 
STEELCASE, GRAND RAPIDS. MI 

NIGHTCLUBS 
BAJA BEACH CLUB, CHICAGO. IL 
BOBBY MCGEE'S, ARTESIA, CA 
HARD ROCK CAFE NEW YORK, NY 
HILTON - SY13IL'S NIGHTCLUB, NEW YORK, NY 
LE CLUB, NEW YORK NY 

RETAIL STORES 
AMEN WARDY, NEWPORT BEACH, CA 
BLOCKBUSTER VIDEO STORES, NATIONWIDE 
BON MARCHE VARIOUS LOCATIONS 
GUCCI'S. CHICAGO. IL 
HOME CLUB, VARIOUS LOCATIONS 
KIDS R US, VARIOUS LOCATIONS 
NORDSTROMS, VARIOUS LOCATIONS 
RALPH'S GIANT STORF_S, VARIOUS LOCATIONS 
SAFEWAY SUPERMARKETS, VARIOUS LOCATIONS 
vows MARKETS, LOS ANGELES, CA 

CONFERENCE ROOMS 
IBM, LOS ANGELES, CA 
IBM, SAN JOSE, CA 
IBM, ATLANTA, GA 
MAZDA U.SA., BUENA PARK CA 
MERRILL LYNCH, NEW YORK NY 
NASA - LANGLEY AFB. HAMPTON, VA 
NBC, NEW YORK NY 
PENTAGON ARMY CONF. ROOM, WASHINGTON D.C. 

RETAIL MALLS 
BEVERLY CENTER, BEVERLY HILLS. CA 
CAPITAL CENTER, WASHINGTON D.C. 
CHULA VISTA MALL. CHULA VISTA, CA 
FASHION ISLAND SHOPPING CM., NEWPORT BEACH, CA 
GALLERIA UMBERTO, SEATTLE, WA 
SOUTH COAST PLAZA. COSTA MESA, CA 

RESTAURANTS 
CAFE ROMA. NEW YORK NY 
CAUFORNIA PIZZA KITCHEN, LOS ANGELES, CA 
CHILYS, VARIOUS LOCATIONS 
FLAKE? JAKE'S, VARIOUS LOCATIONS 
RZZERA UNO, BOSTON, MA 
FED BULL INN, PITTSBURGH, PA 
FED ROBIN, VANCOUVER, WA 

INTERNATIONAL 
BMW CANADA. TORONTO, CANADA 
HOTEL MERIDIEN CONCORDE, PARIS, FRANCE 
HYUNDAI CANADA, CANADA 
I.RC.A.M., PARIS. FRANCE 

IBM. TORONTO, CANADA 
IBM, SAUDI ARABIA 
JOCKEY CLUB, HONG KONG 
MCDONALD'S OF CANADA, CANADA 
MINISTRY OF DEFENSE ROME. ITALY 
PALACE OF THE KING, SAUDI ARABIA 
STOCKHOLM CITY THEATER, STOCKHOLM. SWEDEN 

SCHOOLS 
KANSAS STATE UNIVERSITY, MANHATTAN. KS 
LOYOLA COLLEGE LAW SCHOOL, LOS ANGELES, CA 
MEMPHIS STATE UNIVERSITY, MEMPHIS, TN 
UCLA ROYCE AUDITORIUM, LOS ANGELES, CA 
UNIVERSITY OF CALIFORNIA, DAVIS, CA 
UNIVERSITY OF HOUSTON, HOUSTON. TX 
UNIVERSITY OF RICHMOND, RICHMOND, VA 
WASHINGTON STATE UNIV., SPOKANE, WA 

CONVENTION CENTERS 
ANAHEIM CONVENTION CENTER, ANAHEIM. CA 
BOISE CONVENTION CENTER BOISE. ID 
OREGON CONVENTION CENTER PORTLAND, OR 
PALM SPRINGS CONV. CTR., PALM SPRINGS, CA 

OTHER TYPES OF INSTALLATIONS 
DULLES INTL AIRPORT, WASHINGTON D.C. 
KNOTT'S BERRY FARM, BUENA PARK CA 
NBC STUDIOS, NEW YORK NY 
POFIT OF MIAMI, MIAMI, FL 
S. S. AZURE SEAS, MIAMI, FL 
SAN FRANCISCO AIRPORT, SAN FRANCISCO, CA 
SEA WORLD, SAN DIEGO, CA 
THE WOODLANDS RACE TRACK, KANSAS CITY, MO 
THISTLEDOWN RACE WAY, CLEVELAND. OH 
WALT DISNEY/PLEASURE ISLAND, LK BUENA VISTA, FL 

THEATERS 
BUSCH GARDENS, WILUAMSBURG, VA 
GREEK THEATER LOS ANGELES, CA 
HOLLYWOOD BOWL HOLLYWOOD, CA 
PHANTOM OF THE OPERA, LONDON 
PHANTOM OF THE OPERA. NEW YORK, NY 
PHANTOM OF THE OPERA, LOS ANGELES, CA 
RAVINIA MUSIC PAVILUON, CHICAGO, IL 
SEA WORLD, SAN DIEGO, CA 
SHRINE AUDI1DRIUM, LOS ANGELES, CA 

CHURCHES 
BEVERLY HILLS PRESBYTERIAN, BEVERLY HILLS, CA 
CENTRAL FL JEHOVAH WITNESS, PLANT CITY, FL 
METROPOUTAN JEWISH CENTER NEW YORK NY 
PUTNAM CITY BAPTIST CHURCH, OKLAHOMA CITY, OK 
SIMI VALLEY METHODIST, SIMI VALLEY, CA 
ST. THERESA CATHOUC, PITTSBURGH. PA 

INDUSTRIAL FACILITIES 
BMW NORTH AMERICA. NEW YORK NY 
BOEING, SEATTLE, WA 
CMCORP PLAZA, LOS ANGELES, CA 
DALLAS INFORMAT, DALLAS, TX 
HOME UFE INSURANCE HO, PISCATAWAY, NJ 
LOCKHEED AIRCRAFT CORP, SUNNYVALE. CA 
NASA, HAMPTON, VA 
PPG INDUSTRIES, SHELBY, NC 

We Have Included A Few Examples Where Independent 

Sound Contractors Selected B.E.S.T. Technology For: 

* Super Sound Quality * Proven Cost Savings * Customer Satisfaction * 

People Like The Way We Sound! 

3202 S. Shannon Street, Santa Ana, CA 92704-6353 
714-556-BEST (2378) 800-592-4644 FAX 714-556-5425 
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TRADE SHOWS 

INFO CO 

nfocomm International, held in 
Anaheim in January, is a show that 

seems to keep getting bigger and stronger. 
Even with many changes, in what might 
be termed the standard audio/visual busi-
ness, growth is quite prominent, with 
many new products and technologies be-
ing shown. This show in past lives was 
known as the NAVA Show and then 
COMMTEX, which was very easy to con-
fuse with COMDEX (the big computer 
show), and has grown in maturity, in 
strength, and in diversity of products being 
displayed. 
Infocomm is fast becoming the main 

trade show for a new breed of dealers, 
who must be more than just the standard 
audio/visual dealer of yesterday. They 
must now deal with many audio formats 
like CD, DAT, and MIDI, as well as the 
requirements for very high quality audio 
playback and voice reinforcement systems 
required for today's conference rooms, 
boardrooms and presentation systems. On 
the video frontier, diversity grows as it 
becomes evident that an alternative to the 
standard NTSC format, known currently 
in broadcast TV, is needed. HDTV (High 
Definition TV) production and playback 
equipment was shown here as a finished 
product, proving it can be done and with 
great advantage over the standard format. 
There were also the Hi-Band 8, SP 

U-MATIC (3/4 -inch) format, Interactive 
Laser Disc Systems, and the Component 
video formats of M-2 and BETACAM, all 
competing for the dealers' and customers' 
attention. 
The most aggressive part of the show 

centered on the degree of computer in-
tegration that is now involved in today's 
audio/video support equipment. Corn-

¡)arid J. Ripp is i'ice President, Sales 
and Marketing o.1 .11lied Telecommunica-
tions. 

: An Overview 
By David J. Ripp 

puters are now used as inputs, for display 
on large screen displays, to control every 
type of equipment from slide shows to 
monitor walls, and now, to even program 
the very sophisticated control systems 
used in these high end systems. Other 
uses include aligning and setting up video 
projectors to display the end results of a 
presentation system. Computers are filter-
ing down to technicians and service techs 
in the field who will have to carry a laptop 
computer to service or set up standard 
equipment. 

Sony P1314300 43-inch monitor. 

HIGHLIGHTS 
The amount of audio equipment shown 

at Infocomm seemed to be up compared 
to past years, but is still nothing like the 
NSCA or AES shows. High quality audio 
is starting to play a larger part in the overall 
audio/visual picture. Samson Technologies 
and Apogee speakers were among the 
first-time exhibitors at this Infocomm. 
There were three audio product lines 

that stood out to us as providing some 
strong and unusual products for this busi-
ness. 
Anchor Audio, Inc. displayed several 

versions of wireless and wired portable 

sound systems which have very good audio 
quality and very good portability. Most are 
battery-powered, or they can be plugged 
in when the need is there. 
"The Whole Gang Is Here" was the 

slogan of Industry West Electronics of 
Utah. They were showing a whole array 
of audio system interface plates and some 
unusual amplifier and control combinations 
that fit in a 3-gang switch box. It is a neat 
line of the extras that can make a system's 
design and installation go very easy. 

In the remote system control arena all 
the major contenders were presenting new 
systems with a more integrated approach 
to control, especially when it comes to 
controlling all the IR and serial interface 
requirements for today's equipment. 

Within the video products category 
there were many areas that could be 
examined. 
The new generation of high-band still 

video equipment has finally achieved the 
level of quality to make it a viable player 
in the presentation market, and several 
companies were exhibiting still video 
products. 

Sharp X1'400 portable LCD projection system. 

Large screen presentation monitors 
were to be seen all over the show floor. 
Sony showed its 43-inch Trinitron tube 
with built-in IDTV (improved definition 
TV), which was awesome, as awesome as 

(continued on page 86) 
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Some plain talk about the video projectors designed and built 
in America by the professionals at JBL Video 

JBL Video Projectors outperform the best names in the 

world without compromising to accommodate foreign TV 

standards that you never view. You want the best pictures 

the NTSC standard is capable of producing, and JBL 

Video Projectors deliver it using wide-bandwidth circuitry, 

optimized comb filters, and carefully selected projection 

tubes and components. 

Picture quality is just part of the story; convenience is 

the other. Only JBL Model 6810 and 6850 projectors are 

capable of everything you demand in a large-screen system: 

178-channel cable-compatible tuners, on-screen graphics, 

UHL 
video 

products 

group 

remote-controlled switching of multiple video and RF 

sources, and other exclusive features. Picture quality you 

expect and features you demand are the reasons why JBL 

Video Projectors have been selected by critical professionals, 

movie studios, and demanding consumers. 

Call or write for dealer and product information about 

the video projectors with a picture that speaks your lan-
guage. We promise nothing will get lost in the translation. 

JBL Video Projectors are designed, manufactured, and 

sold by: 

H A Harman International Company 

Harman Electronics, Inc. 
8400 Balboa Boulevard 
Northridge, CA 91325 
(818) 895-8734, FAX (818) 891-5475 
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TRADE SHOWS 

Walking the Aisles at Infocomm 

I 
nfocomm is a mixture of the old 
and the new, the low tech and high, 
old friends and new. With over 

10,000 people and 300 exhibitors in atten-
dance, the Anaheim Convention Center, 
while not overflowing, lent a mood of the 
upbeat to a field that is more and more in-
volved in the wave of the future. The mix-
ture of products and personnel was com-
plex, with many of our consultant friends 
roaming the aisles looking for new prod-
ucts to spec for boardrooms, along with 
currriculum heads searching for new 
lesson plans. 
The show, sponsored by the Interna-

tional Communications Industries Associa-
tion, features what the organization calls 
"communications technology." And that's 
what these products are — from slide pro-
jectors to data screens; from transparen-
cy supplies to the latest in still video and 
video editing, these products are for com-
munications. Sound products have never 
been highly visible at this convention; and 
it's a common remark to focus on the lack 
of interest the end user of these 
"audio/visual" products has traditionally 
exhibited in the audio for their projects. 
That may be changing, however. Com-
panies such as Apogee, Samson 
Technologies, Lectrosonics and others 
were showing their products and collecting 
leads. Increasingly, we're hearing of the 
increased interest in the audio quality of 
presentation rooms. 
Sony hit off the show with a morning 

press conference to introduce its visual 
database software and a laser videodisc 
player. The visual database is particularly 
attractive, according to Sony, to law en-
forcement agencies and advertising agen-
cies. The software is based on the PCM 
Inc. package "PC Album," which 
retrieves still images from a hard disk 
drive. The new program enables users to 
catalog motion sequences and still images 
from an optical disk It requires only a 
single screen or monitor for display. The 

new CRVdisc player has high speed search 
and frame memory. Sony also showed, in 
addition to its 43-inch Trinitron, a new 13 
inch MultiScan monitor, a 32-inch monitor, 

At Lectrosonics' booth, designer Mike Sims 
shows off the MAP automatic mixer and LCA16 
Logic Controlled Amplifier. 

a Video Hi8 recorder/player and desktop 
editor, among other products. 
As for audio products, Lectrosonics' 

LCA 16 Logic Controlled Amplifier powers 
up to 16 speakers and attenuates any com-
bination of these in response to 
microphone activity. As the company ex-

plains: "Microphone number 1 is 
underneath speaker A and near speakers 
B and C in a conference room. The LC16 
can turn off speaker A and lower B and 
C whenever microphone 1 activates 
through an automatic mixer. All other 
speakers in the room remain at normal 
volume." The company showed its 
Modular Audio Processing system offer-
ing automatic mixing, signal processing 
and wireless technology in a modular 
package. I.T.S. showed its line of prod-
ucts, featuring Brahler, for simultaneous 
translation services, a specialized applica-
tion requiring specialized product accord-
ing to the company. Interpreters work 20 
minutes on and 20 minutes off — and 
they'll walk off the job altogether if they 
have less than what they feel is optimum 
reception. 

360 Systems showed the Model 
Am-16/B Audio Crosspoint switcher. 
Features include balanced inputs and out-
puts, user selectable 16 x 16 mono or 8 
x 8 stereo operation. and MIDI interface 
capability. Audio routing configurations are 
stored in nonvolatile memory. 
Teac and Tascam had booths across the 

convention hall from each other, with Dave 
Oren of Teac demonstrating the company's 
12-inch videodisc recorder, and Bill Mohr-
hoff of Tascam showing a variety of boards. 

(continued on page 87) 

Gretag Image Systems' Esprit. 
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(continued from page 82) 

it would be to haul around. (How would 
you rental folks like to haul this one at 
almost 440 lbs?) NEC Technologies, Inc. 
had a full line of good looking Datasmart 
monitors that not only did video very well, 
but also scan doubled (IDTV) video and 
most computers on up to a 30-inch screen. 
Mitsubishi Electric and Barco, Inc. both 
presented large size monitors that looked 
great on both video and data and should 
take over in the small meeting room 
environment. 
No one could attend Infocomm without 

being very interested in or at least curious 
about the Shoot-Out. The Shoot-Out has 
become quite an event, and offers an ex-
cellent way to do a very detailed com-
parison of all levels, types, and price 
ranges of projectors. I did hear the com-
ment that the Shoot-Out was the primary 
reason for coming to the show. The Shoot-
Out type of subjective viewing environ-
ment could mislead the uninformed 
viewer, by not understanding what they are 
looking at on the screen. But that image 
on the screen, well evaluated, is what real-
ly counts in the end result. 
The new kids on the block that really 

seem to be coming on strong, are the LCD 

AmPro 60-inch VideoBeam RetroGraphics 
Console. 

Mitsubishi AM-3501R 35-inch color video 
monitor with remote (inset). 

video projectors. Sharp Electronics and 
Eiki Audio/Video Products both have prod-
ucts that are single lens systems with sim-
ple zoom and focus that are very simple 
to set up and operate and produce a great 
picture. 

Presentation Electronics and nView Cor-
poration have very unusual wireless 
remote control systems for computers. 
The Presentation Electronics Silent Part-
ner will work either as a direct keyboard 
plug-in or as a serial device, and offers a 
simple programmable remote control 
system that can perform individual key 
functions or whole macros. The Toteboard 
from nView is a complete wireless, small 
footprint keyboard. The infrared receiver 
also connects to the keyboard or serial 
port. This is the answer for those who like 
to wander with a full keyboard at one's 
finger tips. 
The world of computer interfacing (the 

splitting and matching of computer signals 
to the standard RGB/S format that most 
projectors and monitors need to see), has 
grown into quite a competitive battle. Ex-
tron Electronics has produced a universal 
interface that, with the correct cable, can 
connect to almost any computer, but looks 

like a Boeing 747 with all the knobs, 
switches and dip switches that can be 
flipped and adjusted. 
On the other hand, Inline has gone the 

other direction to make interfacing simple; 
with very few user controls, it's all 
automatic. They must be doing something 
right. Inline was awarded 1990 manufac-
turer of the year from ICIA. Then there 
is Covid right in the middle, but it is sure 
a lot easier now than it was several years 
ago. 
HDTV (High Definition TV) has been 

making quite a stir in the industry. Is it 
really going to happen? When will it be 
available? When will the standards be 
finalized? These are all questions to which 
I do not have definitive answers. But, this 
I do know: everyone who has seen HDTV 
thinks it is great. The demo of two 
systems made quite an impression on 
those who visited during Infocomm. 
Those attending this year's Infocomm 

saw fewer film-based products, in favor of 
the video formats, which will continue to 
get stronger. Times are changing, and go-
ing to shows like Infocomm is one way to 
stay abreast of new products and get an 
overview of the industry. 
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WALKING THE AISLES 

(continued from Page 84) 

Telex was popular with its transport con-
trol and cassette duplicators, along with its 
wireless mics and new aerobics mix. An-
chor Audio showed its new Liberty 4500. 

Paso's booth showed some popularity 
for its compact music system. The com-
pany also introduced speakers that can be 
ceiling or wall mounted easily. 
The remote control people were out in 

force. York Controls showed its Masterline 
Media Control System, with applications 
in both commercial and residential work. 
Using LAN technology, the system can 
automate up to 250,000 functions and is 
controlled by a system master which con-
trols up to 256 equipment interface 
modules. Control panel options include 
electroluminescent graphic control panels, 
two way wireless remote with feedback 
and pushbutton panels. 

Crestron showed its Vidmux Crosspoint 
Switcher which accepts both RGBS com-
posite and S-VHS sources. The modular 
design can be interfaced to MSDOS com-
patible computers via the RS-232 port. 

Barcogmphics 800 computer controlled projector. 

ASCII commands are used; and a LAN 
control connector is included. A rack-
mountable enclosure houses the power 
supply. 
AMX's AXCESS Control System 

assigns a card for every device to be con-
trolled. The cards can be custom-defined 
and are priced uniformly "so it's easy to 
spec." says the company. The master con-
trol card features the Motorola 68000 16 

bit processor and up to 128K of memory. 
It coordinates up to 255 devices. 

Display systems created heavy interest. 
In addition to the giant Shoot-Out in which 
screens should be seen ranging from a few 
thousand dollars to hundreds of thousands, 
many exhibits were crowded with viewers 
of new products. Gretag Image Systems 
introduced the Esprit 1700 and 2000 large 
screen video/computer graphics display 
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systems with simplified remote con-
vergence. The dual function remote per-
mits set up of up to 32 dedicated channels, 
and RS-232. The light output is 600 
lumens. 
Barco showed a computer controlled 

graphics projection system called Bar-
cographics 800, which, through software, 
provides PC control of all settings for up 
to 256 projectors. Up to 90 sources can 
be accessed easily with the addition of the 
Model RCVDS 800. Setup configurations 
can be archived on a disk and retrieved 
later. Barco also exhibited a new MultiData 
family of monitors with "autolock 
technology," and presented an HDTV 
demonstration. 
Dukane's exhibit concentrated on the 

company's audio visual products. Introduc-
tions included the MagniView 800 Data 
Projector, the Model 663 overhead pro-
jector, and the MagniView 200C LCD 
computer data projection panel with new 
features allowing users to project PC text 
and graphics in eight shades of simulated 
color. 

Sony AVC-D7 monochrome camera. 

With computerization of displays, more 
peripheral materials are needed. Covid an-
nounced the release of the EZPIX com-
puter video interface to connect data pro-
jectors and monitors to a PC and which has 
no switches, additional cables or adapters. 
It has a digital frequency centering func-
tion and LCD scan frequency readout. 
Covid was also showing its 123 S-VHS 
interface. 

Sayett Technology was exhibiting after 
its recent sale by Eastman Kodak to the 
Sayett management. Among their prod-
ucts were the Datashow HF/MP projec-
tion pad and the Smart Remote. 
AmPro introduced two large screen pro-

jectors providing 1200 lines of resolution. 
The VideoBeamGraphics are priced at 
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$14,900 and $19,900. They are finished 
with furniture cabinetry, are available with 
a curved screen, and are designed to be 
used in "normal ambient light conditions." 

Hitachi Denshi showed its multi-scan 
system. Cel showed its eight bit 4:2:2 
digital effects. Mitsubishi exhibited its 
video copy processor. And InLine's Scan 
Mate 6950 was one of the niftier products 
of the show. Held up to a screen, the Scan-
Mate automatically exhibits the horizon-
tal frequency of the screen. 
The future of videodiscs was apparent 

at the Pioneer booth, where various 
videodisc players were on display, along 
with a demonstration by ABC News In-
teractive that showed how videodiscs can 
be used to optimum advantage using ran-
dom access and other capabilities. ABC's 
new Martin Luther King videodisc set is 
designed for schools, but in its design in-
corporating full motion video, full text (of 
speeches, etc.) and computer capabilities 
which allow a teacher to format and print 
out customized lesson plans, the program 
showed the videodisc potential for in-
dustrial communications. 
New media were common at the show. 

Panasonic had a large booth showing, 
among other products an S-VHS digital AV 
mixer, DAT, a CD changer, and electronic 
still image equipment (according to the 
company, a good seller with law enforce-
ment people). Sony also showed still im-
age video equipment, along with vhs 
recorders. Mitsubishi exhibited video copy 
processors. Sharp also showed its DAT, 
along with a Tascam amp and Anchor 
speakers. The Brittanica was there on 
CD-Rom. 
Videonics exhibited its ProEd editing 

system with built-in "video computer," 
which controls two editing VCRs and 
creates titles, graphics and special effects. 
Luxor showed a new line of TV and com-
puter tables, in both steel and 
polyethylene. Hamilton Electronics in-
troduced what it is calling a "classroom 
CD player." The Model 200 has a built in 
amplifier, so it can interface with other 
music sources. Gentner was showing a 
digital hybrid for teleconferencing. 
The tape manufacturers were showing 

a range of sophisticated products. Maxell 
showed its D-2 format tape along with 
other products. 3M emphasized its DAT 
tape along with 4:2:2 digital and S-VHS. 

Luxor Mobile furniture model EA-34D 

Ampex informed us that the military is 
buying its digital tape. 
Schneider showed its lenses and slide 

projectors (yes, they still exist). Alpha 
Audio was doing a good business selling 
Sonex to schools. RMF introduced a new 
line of audio visual cables including molded 
connectors and projector remote control 
cables. 
Infocomm in general proved to be a valid 

display of communications equipment of a 
niche unavailable in this kind of focus at 
other conventions. Since this show is open 

RMF Products audio visual cables. 

to end users, it's informative to connect 
with the vision of the business that they 
are seeing. By the end of the first day, at-
tendance had reached beyond 9,200 — 
more than the total of last year's show in 
Dallas (admittedly hampered by an ice 
storm). One can only conclude that the 
communications field will continue to grow. 

—Judith Morrison 
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CROSSTALK 

3D SOUND: 
A SYMPOSIUM 

Crosstalk, a series of televised symposia 
on subjects of interest to AES attendees, was 
produced by Testa Communications, 
publisher of Sound & Communications. 

The following is an edited transcript of 
the second symposium held at the 87th ABS 
Convention in October. The subject was 3D 
Sound. The moderator was Vincent P. 
Testa, president of Testa Communications. 
The participants included: Robert Schulein, 
General Manager of the HTS division of 
Shure; William Martens, Vice President of 
Auris Perceptual Engineering; David Gray, 
director of the film division of Dolby; Dr. 
Elizabeth Cohen, principal consultant for 
Charles Salter and Associates; and Tomlin-
son Holman, Chief Technical Director of 
Lucasfilm. 
TESTA: Spatial imaging, 3D Sound. 

Elizabeth, can you define for us, if you will, 
your idea of 3D Sound. 
COHEN: Well it's the accurate and 

natural reproduction of a spatial image. I 
think that is my major concern. 
TESTA: Is there any set criterian for 

establishing this spatial image? 
COHEN: Yes, you want to be able to 

have control over direction, distance, 
depth, imagery, motion of the sound 
source, the character of the environment, 
such that it's not necessarily controlled by 
the reverberant soundfield. We create en-
vironments now, pretty much solely by us-
ing digital reverb and that adds a timbre, 
a coloration to the sound source and the 
listener, thinks, "Hmmmm, something's 
wrong with this picture or aural image." 
TESTA: Is there a difference between 

3-D imaging as described and surround 
sound? 
GRAY: I would say yes and no. I think 

that there is a certain element of a 3-D 
type of sound involved in the Dolby stereo 
process or Dolby surround process, a 
matrix and coding type process, where-
upon you have a visual image, and you can 
create a soundfield to go with that image. 

You also have the capability of creating 
something totally different from what the 
image is showing to you if that's the 
creative choice that the director or pro-
ducer wants to make. And you can create 
depth and illusion courtesy of that. But, 
I think there are types of sound, 
necessarily, that could be classified in a 
3-D type of vein that do not involve, 
necessarily, matrix and coding techniques. 
COHEN: I think there are two points 

there. One is to give the artist control over 
the spatial dimension of sound, and the 
other is that current surround and develop-
ment technologies are really derived 
technologies, and what 3-D sound offers 
is a chance to take care of, or to use, the 
binaural capacity of the auditory system as 
a partner and creation of the illusion. 
MARTENS: What we want to do in 3-D 

audio is create an illusion — a spatial illu-
sion over loudspeakers. And we want to 
try to recreate some of the experience 
that a listener might have if he were listen-
ing to a sound that was in the room with 
him. So we want to create natural-like 
spatial imagery. But the point is, we have 
do it via creation of auditory illusions or 
spatial illusions. And so what we're all after 
in 3-D audio processing is to try to 
recreate, somehow, the experience of 
either being there, or being surrounded by 
a soundfield, or being immersed in a 
soundfield with sounds all around us. We 
want to have images of sounds in space, 
not necessarily sounding like they come 
from loudspeakers, but sounding like they 
come from where an artist says they 
should come from or having music come 
from where the music producer wants the 
music to sound for a particular emotive ef-
fect. That's the sort of thing we're after. 
GRAY: I think we should point out 

though that there are still two types of 
situations. A visual image along with a 
sound field can be radically different from 
what a sound image can be with no visual 

image associated with it. 
COHEN: You had that problem with 

the surrounds in the theaters. 
GRAY: I don't mean it's the problem. 
COHEN: Or there's the conflict of 

localization when you see a surround 
speaker, yet it is supposedly providing you 
with information. 
SCHULEIN: We're really talking about 

two types of things. One is an end result, 
a better reality. The sort of thing that 
David is involved with and that our divi-

Robert B. Schulein, Shure. 

sion is involved with really has a lot to do 
with giving some new tools to the creative 
person. In other words, effectively you 
have two more channels to deal with, and 
given that, the creative options get bigger. 
And some of the other techniques aren't 
even asking for more channels — for ex-
ample, dealing with an existing two-
speaker reproduction technology. So, 
we've got tools on the one hand and then 
we've got sonic objectives. Elizabeth, 
you're talking about perhaps the reality of 
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real spaces, whereas when we get into a 
picture with sound it's not necessarily 
reality, it's something that people think is 
right for that particular picture. It could be 
backwards for example to make a point for 
the film. 
COHEN: I don't disagree with you at 

all. And I also think that 3-D sound 
technologies are certainly viable. One of 
the reasons they're so convenient is they 
will work over conventional two-channel 
speakers. 
HOLMAN: I'd like to talk about the 

idea of there being production on the one 
hand and reproduction on the other. For 
film sound, the artist has a made a prod-
uct for you to view and we would like you 
to view under the conditions that are most 
like he made it, as possible. After all, you 
wouldn't go into an art museum and look 
at paintings under mercury vapor light. You 

4 Crosstalk 

would look at it under light that was like 
the light the painter painted it under. Well, 
this is the same reason we need standards 
that are currently in very widespread use 
in film sound, carried across into the 
home. This empowers the artist to posi-
tion sound in the 3-D case and all other 
factors as well such as loudness, localiza-
tion and spectral balance. All these factors 
need to be carried into the home. 
TESTA: Let me ask you, who would set 

those standards on the production side so 
that there would be compatibility on the 
consumer side? 

HOLMAN: Well, standards exist for 
the theater environment. Very strong 
ones. I'm involved in carrying those across 
into the home and doing things like 
calibrating the sound pressure level. 
Something very simple. That gives the 
same impression at home that it did in the 
dubbing stage. To tell you what is the 
loudness of this piece of program material. 
Now, anything else, such as recreating an 
acoustic space, I think is valid so long as 
it's about extracting what's in the record-
ing itself and reproducing it spatially cor-
rect. But adding a second hall is to my way 
of thinking a bad thing to do. You're listen-
ing to Carnegie Hall through Symphony 
Hall. This doesn't make sense to me. 
COHEN: That's why reverberators as 

they are right now sound so bad. Because 
very often it imposes that signal. 
SCHULEIN: I think it's important to 

• Mike 
• Line 
• Phono 
• Mixing 
• Matching 
• Metering 
• Monitoring 
• Processing 
• Distribution 
• Rack Mounting AUDIO TECHNOLOGIES, INC. 

328 W. Maple Ave., Horsham, PA 19044 • (215) 443-0330 • FAX (215) 443-0394 

Circle 264 on Reader Response Card 

.fll 1.990 91 



CROSSTALK 

bring up a point here, and that is there's 
a lot of talk, in particular in the consumer 
marketplace, about surround sound 
technologies. I like to use the word 
recreative versus creative. Tom has been 
talking about a recreative, where it was 
produced to be played back one way and 
then properly recreated, whereas there 
are many processes that are being talked 
about that are the creative type. That is, 
you the listener can now play a part in 
making it whatever he thinks makes 
sense. It's a totally different type of thing. 
HOLMAN: It's different program 

material. I think that's fine for say interac-
tive video. You were putting the person in 
the act. But for media film sound, I think 
that's a mistake. 
TESTA: I think that also applies bet-

ter to audio-only situations. I think that 
point is well taken. You believe to remix 
or to relisten to a concert in the hall that 
you might want to hear it in is totally 
different. 
SCHULEIN: And I think that we have 

to recognize that the general consumers 
or end-users are looking to be entertained, 
and not having to work at being enter-
tained, so these techniques that are 
designed for encoding and decoding, that 
are complementary, and designed to work 
with each other are the solid ones that are 
going to last in a merge. 
GRAY: I think that all these systems 

have limitations and all the equipment has 
limitations and use set standards, so that 
hopefully the limitations become as nonex-
istent as possible courtesy of the stan-
dards. So if you're going to make a movie-
of-the-week or a TV show or whatever the 
case may be, and your delivering medium 
is going to be video, you should know well 
what the dynamic range capabilities of that 
medium is and what the headroom 
capabilities are. Very often standards 
develop in that kind of sense because of 
the restrictions of the format by which 
their being delivered. 
TESTA: What about sound for video? 

Where's it going? 
SCHULEIN: I think there's an impor-

tant observation to be made. How's the 
technology helping all of this? The audio 

technologies that are emerging profes-
sionally and in the consumer area are very 
robust in the sense that they maintain very 
good amplitude and phase integrity be-
tween two channels, which means that a 
lot of the techniques that we're talking 
about here — be it for two speaker listen-
ing or matrix or coding — can be suc-
cessfully transmitted to the consumer. 
And we couldn't do some of these things 
10 years ago. 

Tomlinson Holman, Lucasfilm. 

HOLMAN: Something's that's very 
important for audio accompanying images 
that isn't so important for pure audio is the 
fact that sound images locate with picture 
images on the screen, but as soon as you 
have sound localization off the screen 
you're tempted to look at it. And what are 
you looking at? A loudspeaker. Suddenly 
the illusion is all broken. 
GRAY: My personal opinions of MTS 

stereo for broadcast use aside, being a two 
channel system basically left it inherently 
lacking in capabilities. A 3-D and surround 
matrix encoding allows a very large amount 
of software to go with an image with it that 
is improved from the image of a traditional 
two channel system. Furthermore, it also 
gave a wonderful situation in that there was 
a ton of software available that could play 
quite well in the home if the proper equip-
ment came out on the market. 
COHEN: One thing we haven't talked 

about is the live performance aspect of 
these systems and I think there's a lot of 
room for creative acts with this type of 
system — with a 3-D sound system. 
HOLMAN: Why not make a space 

which is acoustically inert and add in any 
sound that you want? We tried to do this 
in movie theaters by making them relative-
ly dead and recording everything we want 
on the sound track. Likewise in live 
theater the new techniques such as Bill is 
involved in could even enhance these 
properties. 
MARTENS: There are a variety of 

technologies that enhance spatial imagery, 
enhance 3-D auditory imagery in effect and 
could be used in live situations just as well 
as they're used in the home. The same 
principles apply. In fact, what you're after 
is to be able to place sound in a space that 
you've designed. And the problems with 
large space reproduction, of course, are 
different from the problems of small, home 
spaces. Yet there's technology coming 
available that will improve spatial imagery 
in all these different arenas. In effect the 
problems are different because of listener 
position sensitivity of all these different 
systems. It's a big problem with home 
systems just as it's a big problem with the 
live or theater sound, and the real point 
is you actually have to attack the problem 
differently with a different technology in 
each case. 
SCHULEIN: I think we should make 

some things clear. The fewer number of 
speakers involved with the reproduction 
makes it more difficult for the thing to be 
robust. If you want a sound to come from 
there, you put a speaker there and it's kind 
of hard to not hear it come from there. And 
the sort of thing that Tom was eluding to 
regarding the home is something we've 
been involved in, techniques to make this 
whole thing more robust in the home or 
for the production environment so that you 
can move around in reasonable areas and 
still maintain the spatial integrity of the 
whole thing. 
TESTA: What about price? How far 

away is this and at what price is it to the 
consumer or even to the theatergoer? 
GRAY: From a surround standpoint, 
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they're available in a very large number of 
products. I think the cheapest decoder on 
the market right now is about $200, all the 
way up to the thousands. 
SCHULEIN: Perhaps talk about the 

compatibility tied in with this which is a 
key thing to make it acceptable. That 
matrix type process that David and I have 
been involved with lends itself to a grow-
ing consumer market in the sense that 
you're not really hurting the single-
speaker listener or the two-speaker 
listener. 

William Martens, Auris Perceptual Engineer-
ing's Vice President. 

TESTA: Do you see a time when we'll 
have, in the home, real theater, not the 
matrix type systems, but extracting exact-
ly what the director and producer wanted. 
HOLMAN: From encoded software to-

day, it can be done. It is done. From unen-
coded software no one knows quite yet 
how to do it. From the bulk of recordings 
in the catalog, how do we extract spatial 
character? It's not present in the original 
recording. 

COHEN: When you have a micro-
phone, it's not picking up the reflections 
of the reverberant field or the early reflec-
tions, so it doesn't get the same informa-
tion that your ears do. 

HOLMAN: I'd like to point out that 
there's one line — a continuum between 
localization on the one hand and envelop-

ing soundfields on the other. That line is 
very important and very fine. In work I did 
at Advent in 1974, I was experimenting with 
these two kinds of soundfields, that which 
gives you the sound image and that which 
gives you the sense of being immersed in 
a space. And I found even plus-or-minus 
one dB adjustments of the balance be-
tween these two was very critical as to 
whether you heard a sound image, or if 
you were swimming in a sea of reverbera-
tion. That's a very interesting area. Bill 
has done more with that. 
MARTENS: I'd like to add to that, that 

current technology allows you to create 
that sense of envelopment very nicely. 
There are ways of processing sound to 
really surround the listener. Regardless of 
where the listener sits in that space he 
gets some sense of surround. The area 
where we need some new technology is 
in providing clear focused localization of 
sound sources at any position that we'd 
like in space, that's equally insensitive to 
listener position. And that's what's really 

missing in the field right now. You can't 
really move a single focus sound image out 
away from the loudspeaker to the side, 
above your head. 

HOLMAN: I agree completely with 
Bob on this. My idea is — if you want 

everybody to hear a sound coming from 
a place, put a loudspeaker in. 

MARTENS: It's certainly not the only 
way and it also perhaps not as robust as 
some technologies. For example, if we 
adopt the standards that we are suggesting 
for multi-channel reproduction that is 
transparent, and we can rely on, then an 
artist or producer can actually place the 
sound wherever he wants in that space. 
SCHULEIN: The thing that the con-

sumer is missing is a sense of controlled 
spatial reality. We're not use, to this — as 
consumers in our entertainment. 
Everything has kind of been flat out front 
or whatever it might be due to the con-
struct of the room and speakers — fixed 
and nonmovable. But when you have the 
ability to do this spatial recreative stuff, it's 
thrilling. As the scene changes or the 
music changes, you can be in one space 
and then another, and that's magic. 

GRAY: I think that in the consumer 
market, the type of equipment that's go-
ing out there and the ways that we give 
them to align it and to calibrate it and to 
make sure it's right is actually extremely 
important. I've done thousands of motion 
pictures at this particular point and hun-
dreds of television shows and the single 
biggest question from a director or a pro-
ducer is, "How screwed up is this going 
to get in the medium I'm going out on?" 
The more that you can provide the creative 
community with a guarantee that it will be 
played back the way they heard it when 
it was mixed, the better off we're going 
to be. In film right now, we've come a long 
way in that situation and theaters are pret-
ty good. I think in the consumer end there 
have been good starts, but that needs to 
continue on — because at that point, you 
will see more programming. Until that 
moves along and there are more units, 
etc., producers and directors will say, 
"Well, I'd rather sort of stay in two chan-
nels — it's safer — or I'd rather go in 
mono because I know what I'm going to 
get. 

"The more you can 
pro\ ide the creative 
community with a 

guarantee that it will 
be played back the way 
they heard it when it 
was mixed, the better 
off we're going to be." 

COHEN: I think that it's very impor-
tant to establish criteria for these sound 
systems in terms of control over distance 
and direction, front-to-back imagery, and 
also something we've neglected to talk 

about — the acoustics of the actual listen-
ing environment itself. The room 
acoustics. 
TESTA: Maybe next year. I'd like to 

thank all my panelists for being here. This 
has been Crosstalk at the AES show in 
New York. 
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VI 41 IR M 41 IRP SYSTEM 4' 

LIMITED SPACE 

UNLIMITED POSSIBILITIES 
As a contractor, you know that 
no two installations are alike. 
That's why IRP developed the 
System 41. With over 30 mod-
ules to choose from, System 41 
can match the most challenging 
installations with the flexibility of 
superior signal processing. 
Now, IRP's new Model DJ-4150 
chassis provides optimum space 

utilization for up to four modules. 

Use your imagination to load the 
DJ-4150 chassis with any combin-
ation of System 41 modules: 
Voice-Matic automixers, 
TEQ" equalizers, 
Level-Matic" gain 
controls or our new 
Digital Delay Lines. 
And if your time is 

as limited as your rack space, 
call us toll-free for application 
assistance. 

1-800-255-6993 

IRP 
industrial 
research 
products, inc. 
A ... noevezi. COMPAe 

415 Busse Road, Elk Grove Village, IL 60007 
Phone: 708-640-9553 • FAX: 708-640-9607 
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NSCA EXPO '90 

(continued from page 36) 

& Kinsella, Inc. (Wednesday) 
David Marsh has divided this seminar, 

quite logically, into two parts: Indoor 
Sound and Outdoor Sound. He will explain 
basic sound system gain calculations, how 
to achieve the needed amount of gain, the 
inverse square law, room acoustics, how 
to calculate reverberation times, and other 
topics, stressing fundamental design prin-
ciples. Using design examples (both suc-
cessful and unsuccessful, indoor and out-
door), he will demonstrate streamlined, 
accurate ways to determine where to posi-
tion speakers and microphones. 

Christopher Sowden, Associate, The Joiner-Rose 
Group, Inc. 

WIRELESS HEADSET PRODUCTS 
Jeff Peters, 

Pro Audio Sales Manager, Telex Corp. 

Ed Young, IED 

(Wednesday) 
Until quite recently, two-way communi-

cations intercom systems have had a 
reputation for being expensive and user 
unfriendly. Telex's Gary Fisher sees wire-
less headsets as new product that can pro-
vide sound contractors with high sales and 
profit potential. The seminar will go into 
depth on ways to use and promote this fair-
ly new equipment, focusing on the critical 
issues of: how to work with the customer 
and this product; new applications; and 
where to sell it. 

From the EXPANDED EDUCATION 
PROGRAM Thursday & Friday, April 19 
and 20: 

MUSIC DISCO SYSTEMS 
Mike Klasco, 

Sound & Communications; 
Menlo Scientific (Thursday) 

An underground New York after 
hours, cabaret phenomenon that boomed 
into wider entertainment industry use in 
the 70's, the multiple pre-recorded for-
mat/playback mixing console system is 
now the standard sound system for many 
nightclubs, discos and ballrooms. Mike 
Klasco and a panel of experts will examine, 
in particular, the loudspeaker aspects of 
sound systems and compare and contrast 
the benefits and trade-offs of signal pro-
cessing, one-box systems versus " roll-
your-own". 

INTERCONNECT...YES OR NO 
Barry Glick, 

President, Comtex, Inc. 
and Harold George, 

Indiana Electronics, Inc. (Thursday) 
Glick and George will briefly cover the 

development of interconnect (now seen as 
an expansion market for sound contrac-
tors) and conduct an open forum question 
and answer session addressing intercon-
nect technical information, installation ex-
periences and pitfalls. Comtex president 
Barry Glick feels too many sound contrac-
tors are giving away business by referring 
clients to possible competitors rather than 
doing the installation themselves. He pro-
mises, " If you can install an intercom or 
fire alarm, you can put in an electronic key 
system. It's all low voltage wiring." 

Murray, Electro-Voice John 

SOUND MASKING 
Mike Klasco, 

Sound & Communications; 
Menlo Scientific (Friday) 

A panel will discuss design and installa-
tion of sound masking systems, with em-
phasis on new tips, techniques, and 
trends. Particular attention will be paid to 
an analysis of pre-conditions to sound 
masking — what are the things you do 
before you turn on the system; what are 
the alternatives? 
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SELLING WIRE AND CABLE 
AS A SOURCE OF INCOME 

Mike Klasco, 
Sound & Communications; 
Menlo Scientific (Friday) 

A panel of experts discusses the 
economic aspects of specing, selling and 
installing wire and cable. How do new 
technology and regulations impact upon 
the bottom line? 

MICROPROCESSOR INTERFACE 
Gene Rimkeit, 

President, Micro Audio 
Bob Rogers, 

Senior Project Engineer, 
Altec Lansing 
and Ed Young, 

Vice President of Engineering, IED 
(Friday) 

This extensive panel discussion will ex-
plore the digital control of audio equipment 
and the increasing capability that 
microprocessor technology provides to the 
audio industry. The panelists will offer a 
brief introduction to how computers and 
microprocessors work, discuss what kinds 
of equipment can be controlled by audio, 
what type of interface is being used, pre-
installation configurations, maintenance 
and installation, cabling and connectors 
choices, and more. MIDI RS-232 and 
RS-422, hardware and software develop-
ment and history are to be covered, as well 
as recent and future advances in computer 
control systems, which Gene Rimkeit 
believes will be the wave of the future — 
fiber optical connections, a system, literally 
"wired by light." Software protocols will 
be addressed by Bob Rogers, who will pre-
sent the draft of PA-422 (Standard Com-
munication Interface for Sound Reinforce-
ment), just prior to its publication in the 
AES Journal. Of PA-422, Gene Rimkeit 
says, "The PA-422 standard will pave the 
way for computer communications be-
tween intelligent audio devices into the 
next century." 

From the special pre-show CAD 
SOUND SYSTEM DESIGN SEMINAR 
on Tuesday and Wednesday, April 17 and 
18: ULTIMATE CAD/LISTENING 

WORKSHOP (Limited advance registration) 
Joel Lewitz, 

Lewitz & Associates 
The goal of this seminar is to provide 

participants with exposure to various 
aspects of professional sound system 
design and installation including: CAD 
design, fabrication and installation, tuning 
and checkout, and evaluation of the system 
by subjective and objective measurement 

methods. A number of different CAD 
design programs and equipment manufac-
turers will be represented, giving the at-
tendees a broad range of technical and 
listening experience. 

These are highlights of the educational 
program. Sound & Communications will 
present a comprehensive overview of the 
NSCA Expo in its June issue. 

PREMIUM PERFORMANCE 
COAXIALS 

120°Angle Dispersion True Compression Driver 
Superior high frequency definition 
both On and Off Axis 

Powerful Low Frequency 
Response 

Thiele- Small parameters optimized 
for solid bass down to 40 Hz. 

High Power Capacity 
8-150 Watts, 10-200 Watts, 
12-300 Watts, band- limited pink noise 

Crossover Flexibility 
Use Bi-Amped, or with one of our 
Phase-Coherent Passive Crossovers 

Three Standard Sizes 
8"-10"-12" models that fit 
Industry standard mounting systems 

Reliable Construction 
Edgewound Ribbon Voice coils on High 
Temperature Kapton/Nomex forms 

Precision Annular- Ring Phasing Plug 
provides smooth response to 22 kHz. 

Easy Field Repairs 
Precision Drop- in Diaphragms. 
Same day shipment of Recone Kits! 

Made In America 
Designed, manufactured and shipped 
from our plant in Southern California 

Distribution Limited to Sound Contractors 
& OEM Systems Builders 

For further information contact. 

A u EN GINEERING. iNC 

4520 Eisenhower Circle, Anaheim CA 92807 
TEL 714-693-9277 FAX 714-693-9278 
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TESTING & MEASUREMENTS 

(continued from page 24) 

however, where a large part of the spec-
trum of interest lies in a frequency range 
where the resonant modes of the room do 
not overlap but may be isolated...In this 
case the microphone, instead of respon-
ding to a random soundfield (as is required 
for the validity of the theory on which 
these methods depend), will delineate a 
transfer function of the room...It does not 
provide a valid measurement of the 
reverberation time in the room." 

The definition of RT60 comes in two 
parts. Unfortunately, the first part is often 
overlooked: 

• IMO is the measurement of the decay 
time of a well-mixed reverberant soundfield 
well beyond critical distance, D. 
• RT60 is the time in seconds for the 

reverberant soundfield to decay 60dB after 
the sound source is shut off. 
See Figure 4 for an illustration of large 

room (well-mixed reverberant soundfield) 
and Figure 5 for a small room with room 
modes. 
There is no critical distance in small 

rooms, no well-mixed soundfield; there-
fore, no reverberation. There is just a 
series of early reflected energy. 

"We Installed Tube Traps, Diffusors, (you 
name it) to Remove the Standing Waves." 
The hapless soul who is going to con-

trol standing waves with devices such as 
tube traps, diffusors, Sonex, etc, has failed 
to find out that the primary factor control-
ling them is room volume. Here, measure-
ment can be useful. This writer has, on 
many occasions, been shown a new con-
trol room wherein the owner proudly pro-
claims they have eliminated standing waves 
by the use of one device or another. 
When an oscillator is turned on and 

slowly tuned across the low frequencies 
we find the usual peaks and dips to be ex-
pected in a room that size, sometimes as 
much as 40dB. We also find loudspeakers 
out of polarity and other interesting 
malfunctions whose change in sound was 
interpreted as an improvement just 
because it changed. Autosuggestion is 
easily the most important parameter in any 
of the branches of audio and acoustics, 
where objective measurement is 
depreciated and intuitive subjective judge-
ment is substituted. 

Figure 3. Figure 3a shows the comb filters 
generated by two identical loudspeakers cover-
ing the same area which are out of synchroniza-
tion by approximately four inches. The upper 
curve in 3a is made after 285 microseconds of 
delay was used to bring the two into synchroniza-
tion. The major problem is shown in Figure 3c. 
Figure 36 is the polar response of the two 
loudspeakers in synchronization. Figure 3c is of 
the same two loudspeakers out of synchroniza-
tion by approximately four inches. Now high 
enemy is being thrown at the ceiling, walls and 
floor. 

'I Am Going to Use My Electronic 
Equalizer (Which Operates in the Frequen-
cy Domain) to Correct Phenomena in the 
Time Domain (Reflections in the Room, 
Audience, etc.)." 
What can an equalizer equalize? Some 

claim to equalize the room. Is this pos-
sible? We think not. 
When an electronic or passive equalizer 

is installed in between a mixer and a power 
amplifier we need to know that all it can 
equalize is the electrical signal being sent 
to the loudspeaker. 
What comes out of a loudspeaker is 

called direct sound level, LD. Early reflec-
tions from the floor, walls, and ceiling are 
called the early reflected level, LRE, and 
late-in-time, homogeneous mixing sound 
is called the reverberant sound level, LR. 
When an electronic equalizer is 

employed it not only alters the LD at the 
listener but also the sound power level, 
L„, of the loudspeaker. This in turn af-
fects LRE, and LR but has no effect on 
LAMB. The question over the years has 
been "how much can I alter LD without 
throwing the baby out with the wash?" Ex-
perience has shown that the answer is 
"not much." Certainly not enough to drop 
specular LRE having a relatively full fre-
quency response. 
What can an audience do to affect LI, 

from a sound system? The answer, of 
course, is absolutely nothing. Therefore, 
it is clear that the audience can only alter 
LRE, LR and LN. Now ask yourself the 
question, "How can an equalizer adjust 
LRE, LR, and LN?" The answer is that it 
cannot. 
"I am Going to Install Sonex to Absorb Low 
Frequencies in my Control Room or Small 
Listening Room" 
Many have a working understanding of 

absorption, reflection, and transmission of 
sound but when it comes time to apply 
their understanding to a " real life" meas-
urement, it is easy to forget about the fre-
quency dependency of each of these 
parameters. 
Absorption is frequently misused, such 

as attempting to use Sonex for 60 Hz ab-
sorption or tube traps to remove standing 
waves. Knowledge of the four zones in a 
given acoustic environment is a necessity 
if proper application of materials and 
devices is to be achieved: 
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• The pressure zone 
• The modal zone 
• The diffusion zone 
• The specular reflection zone 
The critical frequency is where the 

wavelength is roughly comparable to the 
largest dimension of the room. See Figure 
6 which shows the four zones. 

Figure 4. An ETC and a waterfall made in 
a great concert hall with a "well-mixed 
reverberant soundfield." 

Another frequent misapplication, this 
one even among professional acousticians, 
is the use of statistical techniques in small 
dead rooms where they are totally 
inappropriate. 
Ray tracing is another misunderstood 

tool. Once the limitation of ray tracing is 
understood, it is rapidly relegated to its 
very limited use at specular frequencies 
only. Then one can begin to understand 
how wave mechanics allows the formation 
of high level midrange focused reflections. 
Many of us have listened in small rooms 

to the low frequency resonances that oc-
cur when one of the dimensions of the 
room supports a particular frequency. 
Figure 2a referred to earlier, shows such 
a resonance (about 125 Hz). Figure 2b is 
the same measurement made after the 
diaphragmatic absorber was constructed. 

SC Plus 

PA/Theatre Systems 
16, 24 and 32 input versions with 
four subgroups, stereo arid mono 
outputs. The optional Matix, previously 
not available in this once enge, 
provides an aditional 4 our.buts. 

Recording Systems 
16, 24 and 32 input versions with 
4 subgrouas, sterec and mono outt.lts 
for 4 and 8-track recording. 

All SC Plus consoles feature: 
• Modula' construction 
• 6 bus routing 
• 4 auxiliary sends 
• Choice of 3 Input Modules: 

Fixed frequeicy EC) mic/line input 
Sweep frequency E0 -nic/line input 
Stereo input with remote control 

• Excellent audio perfonance 
• High quality appearance and finish 
• High reliability and techi cal suppcit 

SC Plus Matrix controls, 
-the key to advanced live 
sound mixing. 

SR Plus, SC Plus, Scepter, 
SRM and Saber- the live 
sound consoles from... 

...the total sound spectrum. 

Allen di Heath 
UK 69 Shia Street, Brighton, BN1 1AE. England. 

Tel: 10273) 23346 Fax: (0273) 821767 
USA 5 Cormair Road. Orange, Connecticut 06477, USA 
Tel, (203) 795 3594 Fax; (203) 795 6814 
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Figure 5. An ETC and a waterfall made in 
a small room without a reverberant soundfield. 
The room modes are very obvious. 

ABSORPTION-  
(SPECULAR REFLECTIONS)  

NORMAL 
r-- MODES 

DIFFUSION 

FREQUENCY 

Figure 6. It is very important that one understand the importance of each of the modal zones 
in a room. The total soundfield is frequency dependent. 

COURTESY BBN 

SUMMARY 
The measurement triad is: 
• Intuition and inspired guessing. 
• Hard facts won by careful measure-

ment. 
• Logical mental processes in a trained 

mind. 
It takes all three to function effectively. 

Measurement tools are more sophis-
ticated than ever. That fact does not lessen 
but rather heightens the capabilities re-
quired of their users. For the user who 
first measures his or her own ability, trains 
where necessary, and then interfaces with 
the best of the new equipment they will 
experience earned success. • 

Menlo Scientific 

Acoustical Consulting 
and design services for 
sound contractors 
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Menlo Scientific 
39 Menlo Place 
Berkeley, California 94707 

(415) 528-1277 FAX (415) 526-8087 
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UPDATE 

News from around the industry 

Technical Support; Amps in Arena 

Aiphone Technical Support 
Aiphone Corp. has consolidated its 

technical support office and will pro-
vide technical service to its distributors 
from two locations. The regional office 
in Rochelle Park, New Jersey is re-
sponsible for the eastern territory, and 
the Bellevue, Washington head-
quarters covers the west. The Atlanta 
and Chicago regional offices have 
been closed. John Mosebar, regional 
sales manager of the Chicago office, 
has returned to headquarters and 
assumed the responsibilities of na-
tional technical sales manager. The 
New Jersey office takes on the respon-
sibilities of the Atlanta regional office, 
under the direction of Fred Koffer, 
eastern regional manager and Richard 
Fetterly, eastern technical sales and 
service director. 

Amps for Student Center 
QSC Audio Products has an-

nounced that QSC power amplifiers 
were chosen for the Jack Breslin Stu-
dent Events Center at Michigan State 
University. The arena uses 70 QSC 
Model 1200 and 17 QSC Model 1400 
amps to provide power to a main 
speaker cluster and 26 satellite clusters 
that ring the arena and the concourse 
areas. The center cluster can trolley 
from one end of the arena to another 
as well as perpendicularly to the center. 
An IED system controls the trolley and 
automatically attenuates the horns 
based on location of the cluster, as well 
as setting the digital delays for the 
satellite clusters. According to QSC, " in 
order to achieve the flexibility 
necessary," 172 QSC AT-1 Octals were 
used for impedance matching of 50, 70 
and 100 volt lines. An additional 171 

QSC OT-300 output transformers were 
used for line matching. 
The $43 million, 263,000 square foot 

arena seats 15,100 people and is the 
new home for the Michigan State 
University Spartans basketball team. 
The facility has also been designed to 
accommodate concerts, trade shows, 
conventions and other functions. 

Acoustical consultants on the Center 

were Coffeen Fricke and Associates. 
The sound contractor/installer was 
Sound Engineering, Inc. 

Phonic Ear Meeting 
A management buyout plan was 

discussed at the annual Phonic Ear In-
ternational Sales Conference. No de-
tails were available at press time. Other 

JERON 16, 
HOSPITALS NURSING HOMES & 

ELDERLY HOUSING 

FEXIMRES 
• Easy wiring 
• Simple operation 
• UL 1069 Listed 

EC-300 

SUPPORT 
• Technical assistance 
• 800# Help-Line 

JERON ELECTRONIC SYSTEMS, INC. 
1743 Rosehill Drive Chicago, IL 60660 (312) 275-1900 

Call: 1-800-621-1903 FAX: 1-312-275-0283 
J-0-1 
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UPDATE 

Phonic Ear personnel at Sales Conference. 

items on the sales conference agenda 
were the establishment of a separate 
hearing aid company with Phonak, and 
discussion of the construction of a new 

technology center during 1991. New 
product introductions are planned for 
all markets in which the company is in-
volved, and an increased schedule of 

R&D investment is planned. 

Quartz in Production 

The Soundtracs Quartz console is 
now in production. Originally named 
Prism, the Quartz console has already 

been sold in the U.S.A., Italy and the 
U.K. The 24 bus inline console with 
computer mute automation of channels 

and auxiliaries has on-board MIDI 
muting. 

Canada Contractor of the Year 

Western Sound Ltd. of Bernaby, 
British Columbia, has been awarded 
the 1989 Contractor of the Year by 
Mark IV Audio Canada, Inc. The an-

nouncement was made by Doug Mac-
Callum, general manager of Mark IV 

Audio Canada. The award recognizes 

Rep News 

QSC Audio Products has named 
Western Audio Sales of Glendale, 

California its 1989 Representative of 
the Year. Western Audio principal 
Michael Klickstein has been a QSC 

representative for over 10 years. This 

is the fourth time he has been awarded 

QSC Rep of the Year. Klickstein said 
of the honor, " In order to properly cover 
a territory as important as southern 
California, it is imperative that I have 
an effective organization and staff. 
Byron, Cari, Greg, D Ina and Michelle 

have done an excellent job for me. As 
a group, we are very pleased to have 
been named Rep of the Year for QSC." 

QSC National sales manager Peter 
Kalmen said, "Western Audio does a 

tremendous job. Sales, service and 

support of their customer base is a pro-

Costa Lakoumentas, president ot Iti.stern Sound, pffst•nted award by Doug MaeCallum, Mark 
II' Canada. Also pictured are Shawn Inness, Hester)! Sound, and Neil Andison, Mark II . Audio 
Caeuhla. 

outstanding sales growth of Mark IV 
Audio fixed installation products. 
Western Sound achieved the highest 

growth rate in combined Electro-Voice, 
Altec Lansing and University Sound 

contractor products in Canada during 

1989. 

prietary concern of the entire staff." 

Celestion's Rep of the Year award 
was presented to Reflex Marketing of 
New York, Bob Brennan and John 
McFadden owners. Peter Wellikoff, 

president of Celestion, presented the 

award. 
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UPDATE 

Mark Lewellyn 

People 

ITCA Elects Grove; 
J.W. Davis Appoints Simonson 
Grove in Executive Committee 

Henry Grove, III, of Peirce-Phelps. 
Inc., has been 
elected to the Ex-
ecutive Committee 
of the International 
Teleconferencing 
Association (ITCA). 
The announcement 
was made by Jack 
Landry, The Trave-
lers Insurance Com-
pany and President 

0 
1 0  

Henry Grove, III 

of ITCA. 
The International Teleconferencing 

Association has over 800 members. 

Chief Engineer at J.W. Davis 
J.W. Davis & Company has appointed 

Eric Simonson to the 
position of Chief 
Engineer, responsi-
ble for quality control 
and product devel-
opment. Simonson 
received his B.S. and 
M.S. degrees from 
Oklahoma State Uni-
versity where he was 
teaching assistant in 
the Electrical engineering Department. 

Eric Simonson 

Lewellyn at IED 
Mark Lewellyn has been appointed 

to the position of Sales Application 
Engineer at Innova-
tive Electronic De-
signs, Inc. Lewellyn 
was a member of the 
engineering depart-
ment at Martin-
Marietta Electronic 
Systems Center, par-
ticipated with the 
"Lantirn" project for 
the U.S. Air Force, 

and also was at United Telephone 
Company of Florida. He is a member 
of the Audio Engineering Society and 
a University of Central Florida 
graduate. 

Senior Project Engineer at R.A. Gray 
Ty Durr recently joined R.A. Gray, 

Inc. as a senior project engineer. In this 
capacity, Durr will support the com-
pany's involvement in major entertain-
ment facility projects. Prior to joining 
R.A. Gray, Inc., Durr was with the 
George Thomas Howard Associates 
theatrical consulting firm. 

Durr has a background in audio, 
video and control system design. His 
background in engineering design has 
included electroacoustic and psycho-
acoustic systems, fire and life safety 
systems, high security and access con-
trol systems, production video systems 
and intercommunication systems. 

Recent projects include Walt Disney 
World's Pleasure Island nightclub com-
plex, the Showboat Hotel/Casino in 
Atlantic City and Phoenix's Herberger 
Theatre Complexes. 

JBL Picks VP 
Lance Korthals has joined JBL 

Professional as Vice President of 
Market Development. Korthals will 
be responsible for 
"steering the 
growth" of profes-
sional markets and 
companies. 

Korthals was re-
cently President of 
Edge Technology 
Group, Inc. In addi-
tion, he has pro 
audio experience as 
Director of Marketing and Sales for 
Lexicon, Inc. and Director of Marketing 
and Sales for dbx, Inc. 

Lance Korthals 

Matt Ruhlen 

Engineer for E-V 
Matt Ruhlen has joined Electro-

Voice as a project engineer for the 

loudspeaker group. 
Ruhlen, a member 
of the Audio Engi-
neering Society, has 
served as a project 
engineer for Rock-
ford-Carbonneau in 
Grand Rapids, MI 
and as systems de-
sign and project 
engineer for Audio/ 

Video Engineering in Newport Beach, 
CA. 

Celestion Gets Sales Manager 
Brian Coviello has been appointed 

National Sales Manager of MI and Pro 
Audio for Celestion North America. 
Coviello will be working under the 
direction of Barry Fox, Sales and 
Marketing Director. Coviello's respon-
sibilities include overseeing the Pro 
and MI division operations, new prod-
uct development, coordination of the 
rep network and heading up Celes-
tion's growing OEM business. 

Coviello's back-
ground is in the re-
cording and sound 
reinforcement indus-
tries. He acted as 
the Manager of 
Commercial Sound 
Contracting and was 
in charge of Sales 
and Installations for 
Pro Audio, Record-
ing and Lighting for the Hoffman Music 
Company, Spokane, WA. He also was 
a teacher of Audio Engineering for 
Spokane Falls Community College and 
a live audio engineer for various per-
forming artists. 

Brian Coviello 
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UPDATE 

CALENDAR 
Upcoming Events 

MAY 

ISC WEST (Intl Security Conference): Anaheim, CA. 

Contact: (312) 299-9311. May 1-3. 

Elec. & Elec. Eng. '90: Hanover, West Germany. Contact: 

(609) 987-1202. May 2-9. 

AES 8th Intl Conference on "The Sound of Audio": 

Washington, D.C. Contact: (212) 661-8528. May 4-6. 

Intl Instrument Symposium: Denver, CO. Contact: (919) 
549-8411. May 7-10. 

Intl Trade Fair & Congress for Entertainment Technology, 
Equipment, and Management: Berlin, Germany. Contact: 
(312) 245-5230. May 8-10. 

ISE (Ideas in Science & Electronics): Albuquerque, NM. 
Contact: (506) 262-1023. May 8-10. 

MTT-S (Intl Microwave Symposium & Expo): Dallas, TX. 

Contact: (617) 769-9750. May 8-10. 

ELECTRO: Boston, MA. Contact: (213) 772-2965. May 9-11. 

Video Expo: Los Angeles, CA. Contact: (914) 328-9093. 
May 14-18. 

Midwest Electronics Expo: St Paul, MN. Contact: (800) 

223-7126. May 15-17. 

Rep Expo: Brookfield, WI. Contact: (312) 729-0100. May 
16-17. 

National Fire Protection Conference: San Antonio, TX. 
Contact: (617) 770- 3000. May 20-24. 

ICA (Intl Communications Assn): New Orleans, LA. 

Contact: (800) ICA-INFO. May 20-25. 

Fiber-Optic Splicing and Termination Workshop: Stur-
bridge, MA. Contact: (508) 347-8192. May 21-25. 

Semicon/West: San Mateo. CA. Contact: (415) 964-5111. 
May 22-24. 

JUNE 

Summer Consumer Electronics Show: Chicago, IL. 
Contact: (202) 457-8700. June 2-5. 

Comdex/Spring: Atlanta, GA. Contact: (617) 449-6600. 
June 3-6. 

ATE & I East (Auto. Test Equipment & Instrumentation): 
Boston, MA. Contact: (800) 223-7126. June 5-7. 

ISC Central (Intl Security Conference): Chicago, IL. 
Contact: (312) 299-9311. June 12-14. 

NEPCON/East: Boston, MA. Contact: (312) 299-9311. June 12-14. 

NAMM (National Assn of Music Merchants): Chicago, IL. 

Contact: (619) 438-8001. June 15-17. 

THE STANDARD 
OF QUALITY 

dlikematemewaingsmasine) 

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. 

eer110 Clark 
COMPANY INCORPORATED 
Box 15054, Worcester, MA 01615-0054 
(508) 756-6216 FAX: (508) 753-5827 
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UPDATE 

Products 

Numark Intros Amp; Flying Loudspeaker by OW 

American and Japanese Amp 
Numark Electronics has announced 

the debut of the SA3200 power 
amplifier. A joint design effort combin-
ing Numark's U.S. and Japanese 
engineering staffs, the SA3200 is rated 
at 510 watts RMS into 4 ohms, and 1.02 
kilowatts into 8 ohms (bridged mono 
mode). 
The SA3200 incorporates DC-

coupled bipolar technology for a 
claimed frequency response of 20 Hz 
to 20 kHz. The high voltage swing 
characteristics of the SA3200's driver 
devices account for its slew rating of 
50 volts per microsecond and its transi-
ent response. This is combined with 
the unit's wide-band performance for 
a THD rating of .035 percent and 
signal-to-noise ratio of 106 dB. 
The SA3200 is designed to with-

stand continuous, high-power output 
and low impedance loads. It also incor-
porates current limiting and a fast-
tripping circuit breaker power switch. 

Circle 295 on Reader Response Card 

Flying Loudspeaker 
The C-1, by OAP Audio Products, is 

a full range two-way trapezoid shaped 
loudspeaker system designed for flying 
applications. The C-1 incorporates a 
12-inch coax and a separate driver/ 
horn for aiming and installation ap-
plications. For far field coverage the 
coax uses a 30 x 60 degree horn. Near 
field coverage is provided by a swivel 
mounted 90 x 40 degree defined cover-
age horn/one-inch compression driver 
with its own level control. Three-quarter 
inch void-free birch plywood is used. 

All panels are internally reinforced. 
Aircraft-type flying hardware is avail-
able. A variety of grille colors and tex-
tures, and user installable panels are 
available to match specific decor re-
quirements. The C-1 measures approx-
imately 28 x 20 x 20 and weighs 70 
pounds. 
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Loudspeakers with 
Track Lighting Styling 

Atlas/Soundolier is now offering 
sound reinforcement loudspeakers in 
track lighting style, housings. The 

Circle 297 on Reader Response Card 

9-model DC series for foreground 
music and paging systems is available 
with high compliance 4-inch diameter 
or dual cone and coaxial 8-inch 
diameter loudspeakers in power 
ratings from 10 watts to 16 watts. Fre-
quency response extends from 110 Hz 
to 11 kHz. Impedance of the 1-inch 
diameter voice coil is 8 ohms, and 70 
volt line transformer equipped models 
include primary taps at 1, 2, 4 and 8 
watts. 

Continuous Length Cable Ties 
Strap Loc Continuous Length Cable 

Ties are designed to reduce the need 
for many different lengths of cable tie. 
The product is cut from spool, 
assembled with lock, and used like any 
cable tie. 

Features include the ability to fasten 
and bundle large objects, separate and 
space wires and cables, fasten through 
panels, and multiple wrapping for ten-
sile strength applications. The stainless 
steel and nylon locking device features 
low insertion force, locking, and 
adjustability. 
They are now available in the two 

smaller package sizes of 250 and 500 
feet. 

Circle 298 on Reader Response Card 
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UPDATE 

Multi Fibers Per Tube 
Belden Wire and Cable is now offer-

ing multi fibers per tube on its outdoor 
fiberoptic cable. Adding multi fibers per 
tube is said to result in higher fiber 

counts with smaller cross sections. Ap-
plications include utility, campus LAN 
interconnect, fiberoptic aerial, and long 

distance telephone applications. 
Belden now offers six fibers per tube 

as a standard but also manufactures 
one, two, four, eight and 12 fibers per 
tube. In addition, different fiber sizes 
are available within the same cable. 
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Communications Outlet 
The AMP Communications Outlet 

for open systems interconnection ac-
commodates data and telecommunica-
tions equipment. Th a outlet is "vendor 
independent," with Aterfaces that are 
compatible with IBM Token Ring, DEC-
connect, StarLan, Ethernet, IDSN and 
other networks. It accepts network 
cable types, including shielded or un-
shielded twisted pair, coaxial and 
fiberoptic. 
When used with the AMP Corn-

MORE THAN JUST TALK! 
CSI voice activated intercom systems 
offer hi9h reliability, 
fast delivery, service 
support and more. 

If you need high 
quality voice . e, 
communica-
tions without ) 
the annoyance of push button 
operation, CSI intercoms may be the 
solution. CSI offers three systems 
with one to four control consoles and 
up to eight remote locations with all 
channels functioning with voice 
switching. The unique, relay-
free, patented (U.S.A. 
patent #3-291-911) elec-
tronics system uses cool 
running, solid-state com-
ponents with associ-
ated high reliability. 
The design has 
been proved in 
more than 100,000 
installations in all types of 
environments, even in relatively noisy conditions. 

For hands-on experience in hands-off voice switching 
intercoms, write us today. 

IM COLUMBIA SCIENTIFIC 
" INDUSTRIES CORPORATION 

P.O. Box 203190 Austin,Texas 78720 Phone (512) 258-5191 
FAX (512) 258-5004 WATS (800) 531-5003 

munications Outlet patch panel, the 
outlet allows one-time wiring to user 
workstations and changes to worksta-
tion data and phone systems without 
rewiring. Each connector accepts up to 
eight conductors in any combination of 
signal or drain wires. 
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Not a sound heard.... 

....until you want it! 
HACOUSTIC amplifiers offer extremely low noise and distortion in 

addition to high fidelity specifications not equalled in the 
commercial sound market. With its array of special purpose cards. 

it becomes one of the most flexible amps available. 
All at affordable and competitive prices 

HACOUSTIC 
Sound & Communications of America 

3963 Magnolia Lane, Buford GA 30518 
telephone: (404) 945 - 3142 fax: (404) 945 - 6174  

Circle 283 on Reader Response Card Circle 282 on Reader Response Card 
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UPDATE 

Intercom with Desk Set Option 

ADCO Industrial Intercoms has in-
troduced a desk set option. This 
telephone-style desk set is designed 
for executive offices or superin-
tendent's headquarters as part of the 

communications mix. 
The desk set provides 2-way com-

munications with other ADCO units 
located in the plant or the field. AD-
CO's intercoms are designed for loud 
noise areas and harsh environmental 
conditions. The new desk set model is 
a self-contained station. 
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Video Lectern System 
Buhl Industries has introduced its 

Video Lectern System. The VLS uses 

a CCD chip technology video camera 
and outputs a choice of RGB or NTSC 
signals to monitors or video projectors. 
The sloped stage design offers the 

feature of having no light or camera 
head in the presenter's view. The 
material is viewed simultaneously by 
the audience and the presenter. 
The VLS can be used in en-

vironments that are equipped with a 
monitor or video projector. It will pre-
sent documents up to 13 inches by 20 
inches, opaque or transparent, books, 
maps, and 3-D objects. By connecting 
the VLS to an optional recording 
device, a hard copy or tape can be 

made of the material presented. 
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Answering Console 
Tone Commander Systems, Inc. has 

introduced a telephone 5-line, 24-station 
answering console for Centrex and 

PBX environments. 
The Centracom 524 incorporates 

features including "Answer" key, 
"Release" key, 20-character alpha-
numeric display and queuing with an 
override function to permit the at-
tendant to select from the queue at any 
time to handle emergency or other 
priority calls. 
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Compact Stage Monitor 
Professional Audio Systems has in-

troduced the TOC (Time Offset Correc-
tion) Stage Wedge 2. The SW-2 is an 
ultra-compact stage monitor that has a 
15-inch coaxial loudspeaker with a 
2-inch throat compression driver. Each 
SW-2 is complete with its own elec-
tronic crossover module that will slide 
into the S-2 Cardframe Chassis/Power 
Supply. The S-2 will accept six 
modules providing six monitor mixes in 
a three rack space chassis. The SW-2 
has 30 x 60 degree high frequency 
control to 10 kHz and will produce con-
tinuous SPL levels of 126 dB at a 
distance of one meter. 
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Updated Mixing Console 
Ross Systems, a divsion of IMC, has 

introduced an updated PC7250 
Powered Mixing Console. Each chan-
nel of the unit has 3-band EQ, reverb/ 
effect send, monitor send, XLR mic, 
and quarter-inch line inputs. The out-
put section of the PC7250 incorporates 
an 8-band graphic equalizer, main level 
fader, monitor level fader, mix out jack, 
power amp in jack, effects send and 
return jacks, and a monitor out jack. 
The PC7250 is designed for PA ap-

plications, permanent installations and 
live performance. It delivers 250 watts 
of power into 4 ohm speaker loads and 
also includes such features as an ac-
tive protection circuit which continu-
ously senses the output and uses an 
LED indicator for protect circuit status. 
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Locking Button 
Crest Electronics' Universal Locking 

Button replaces call buttons with a lock 
type system. It features a large, 
mushroom-shaped button and resets 
with a pull on the white call button. It 
is also available with a maintained 
buzzer mechanism where required by 
state law. 

Circle 304 on Reader Response Card 
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WE'LL TAKE You THERE 
VIDEO CASSETTES NOW AVAILABLE WITH 
FULL COVERAGE OF ALL THE INDUSTRY 
TRADE SHOWS IMPORTANT TO YOUR 
BUSINESS. 

You and your key per-
sonnel can travel to the 
trade show on your VCR. 
Each video cassette con-
tains 3 full days of on-
the-spot show coverage 
of the people, products, 
and hottest news in the 
industry. 

DON'T MISS 
A THING! 
ORDER YOUR 
TAPES TODAY. 

Crosstalk 

AT AES 
NEW YORK 

OCTOBER '89 

Please check the Show(s) you want. 
First tape $49.95; Additional tapes just $24.98 each 

E NSCA-TV NEWS — Las Vegas 
Nat'l Sound & Communications Assn 
Contractors Expo '90 

Ej NAB-TV NEWS — Atlanta 
Nat'l Assn. of Broadcasters Show 

LI NAMM-TV NEWS — Anaheim 
Nat'l Assn. of Music Merchants 

E CROSSTALK, A Television Symposium 
Audio Engineering Society Convention, NYC 

El CES-TV NEWS — Las Vegas 
Consumer Electronics Show 

= 
"MI Mg, OM ea. 1.1 mr = == 
------- = -_-. NEWS _ - - 

LAS VEGAS 
JANUARY '90 

Please send  tape(s). 
1 Tape, $49.95; 2 for $74.93; 3 for $99.91; 4 for $124.89; 
All Five for $149.87. 

Name   

Company  

Address  

City  State  Zip  

Telephone:   
Indicate payment method: (prepayment required) 

Credit Card #   
[1 Visa Li MC r_ AmEx F, Check Enclosed 

Expiration Date   

Signature   

All shows are independently produced by Testa Communications Mail to: TV TAPES, 25 Willowdale Avenue, Port Washington, N.Y 11050 



UPDATE 

Italian Company Intros 
New Equipment 
dB Technologies, an Italian sound 

reinforcement equipment manufac-
turer and designer, has introduced 
several new products. The dB 
Technologies Series 90 hand-held 
transmitter incorporates FM diversity 
technology without compander or 
limiting facilities. Instead, the receiver's 
two antennas will monitor, react to and 
compensate for any loss of signal that 
would result in dropout. 
The Series 90 is available in three 

different formats: hand-held (M 90); in-
strument (G 90); and lavalier (L 90) 
lapel-type transmitters, all with a 
reported operating distance of up to 
100 meters. 
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Cable Tie Mounts 
Panduit Corp. has announced metal 

cable tie mounts used for securing 
wires and cables in various applica-
tions. Made of aluminum, the new 
mounts feature a solvent activated 

adhesive backing that provides a 
claimed pull-off force of 40 lbs. after 24 
hours. The static load rating is 10 lbs. 
The low profile mounts are designed 

for use with Panduit miniature, in-
termediate and standard cable ties, or 
Pan-Steel stainless steel clamps. 
The mounts are claimed to be able 

to withstand temperatures from — 20 
degrees Fahrenheit to 180 degrees 
Fahrenheit. The adhesive remains dry 
to the touch until activated by the 
chlorinated, non-flammable solvent. 
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Connector Kit 
A 273-piece connector RS-232 Com-

mercial Connector Kit is now available 
from Jensen Tools. It can be used to 
make straight null modem hookups, 
fabricate patchcord connections be-
tween keyboard and TNC for Packet 
Radio, or for a number of other DB25 
patchcord applications. 

It includes 16 plug (male) and 6 
receptacle (female) 25-pin connectors; 
100 stamped and formed pins and 
sockets; 50 cable ties; one insertion/ex-
traction tool, and a compact Mighty-
tuff plastic storage box. 
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A/V Mics 
The Beyer A/V Pack is a set of three 

microphones designed for A/V Depart-
ments. Packaged in a black attache 
case, the microphones are designed to 
provide audio for in-house video 
productions. 
The three mics, a lavalier, a hand-

held interview mic and a shotgun mic 
for camera mount and fishpole use, are 
designed to handle application for 
recording audio for a video project. The 
three mics included are: the M58, the 
MCE86 and either an MCE5 or MCE10. 

Circle 310 on Reader Response Card 
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T.O . System-2 
Rein or men 
For The 90's 

U Smooth, phase coherent response with 
Time Offset Correction (T.O.C)m) 

U Coaxial design for precise imaging and 
compact, high performance arrays 

U Trapezoidal shape, minimal-size 
enclosures for superior large array 
coherence 

Integral aircraft-type fly points for 
quick, safe hanging 

Advanced, non-intrusive modular 
signal processing electronics 

tr MADE tr 
it IN THE er 

USA 

PROFESSIONAL AUDIO SYSTEMS 1224 W. 252nd St., HARBOR CITY, CA 90710 (213) 534-3570 FAX (213) 530-2384 
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ST. LUKE'S EPISCOPAL 

(continued from page 66) 

anti-climactic. Much of the work was done 
before going on site: Arrays were built 
(with the help of Umbulus), painted and 
tested. The rack was wired and tested. 
Jack panels were fabricated, wiring lists 
generated ...ducks generally gotten in a 
row. On site work progressed steadily, 
though Chris Eng, who supervised it, 
found that there were points between 
which cable access was, apparently, not 
meant to be. However, problems were 
solved as they came up and all in all the 
installation went smoothly. Figures 7 and 
8 show the arrays in place. Figure 9 is the 
equipment rack. 
Tuning and gain trimming fell in "right 

on the lines." Relatively little 1/3 octave 
equalization was needed. Acoustic gain 
was as expected. The calculated delay set-
ting resulted in as close to seamless 
coverage as is practical with two sources 
operating. Mr. Harvey Gustafson, the 
church's organist, directed the adjustment 
of the rear organ level. He declared the 
balance correct well before the potential 
gain from loft to rear array was expended. 
The other features of the system also 
worked as intended on initial power-up. 
The system sound clean, clear and natural. 
We did a training session with interested 

members of the sound committee and with 
the designated system operators, delivered 
the owners' manuals and wiring diagrams 
and got the system signed off. We sent the 
invoice and got the church's check by 
return mail. 
While we did not measure articulation, 

we did get an informal confirmation that 
it was good. It came after the system had 
been in operation for several months, dur-

HARDWARE LIST 

1 Shure AMS 22 microphone 1 
2 Shure AMS 24 microphone 1 
2 Shure AMS 26 microphone 2 
1 Shure AMS 28 microphone 
3 Sony ECM 55 microphone 1 
1 AKG MC50 50' microphone 1 

cable 1 
3 AKG MC25 25' microphone 1 

cable 1 
1 Shure AMS AMS4000 automatic 1 

mixer 1 
1 Shure M267 mixer 
1 Rane SM26 mixer 1 
1 UREI 539 equalizer 
1 UREI SC539 security cover 3 
1 Yamaha SPX 90 audio delay 

Yamaha SCX 90 security cover 
Yamaha P2150C power amplifier 
Loudspeaker arrays, using JBL 
components 
NSS #833 record panel 
Sony TCFX433 cassette deck 
NSS TCRM433 rack mount kit 
Furman PL8 power conditioner 
Sound°lier ACS-1 AC power kit 
UREI 315 direct box 
HME System 82 wireless 
microphone system 
Williams PA/FM hearing aid 
transmitter 
Williams PA/FM hearing aid 
receivers 

TEST EQUIPMENT LIST 

Make Model 
Fluke 8060A 
Ivie I E-30A 
Ivie IE-17A 
Ivie IE-20B 
Shure Al5TG 
Taylor 1330 
Thommen 15000 
Brunton 6620 
Yamaha MS101 
B&K 1422 

Description 
True RMS Mltimeter 
Real Time Analyzer 
Microprocessor 
Random Noise Generator 
Tone Generator 
Sling Psychrometer 
Barometer 
Pocket transit 
Test loudspeaker/amplifier 
Dual trace oscilloscope 

ing a chance meeting with a member of 
the sound committee. He volunteered that 
the system was working well. Then dur-
ing the course of the conversation, he 
mentioned that they had made one mis-
take: "We bought too many hearing aid 
receivers." 
Because the sound committee was able 

to communicate what it wanted and 
because, using our test equipment, Urn-
bulus, and historical data, we were able to 
put numbers on all aspects of the project, 
problems and solutions were identified 
early on. As a result the system went in 
on time and on budget. And it does what 
it is supposed to do. 

New Large Display 
Countdown Timer 
for timing speakers, events 
and live broadcast. 
We'll send you a FREE brochure telling how the Visual-
Pager Model 604 large display Dual Count up/ Countdown 
Timer will help you start and stop speakers, events and broadcast on time. Large 5.5 
inch remote readout display clock(s) can be seen from 150 feet. Send for a free 
brochure today describing the timer and easy installation. Discount to dealers. 

• Two timers in one package • Multiple output displays 
• Large easy-to-read displays • Satisfaction Guaranteed 

..... • • ............ 

Tall 5.5" numbers 

Free Brochure Call Toll Free 1-800-635-3811 
Microtrame Corp. 8236 E 71 Street Suite 356 Tulsa Ok. 74133  TB5 

BLUE ALERT! 
MANUFACTURERS AND 

MANUFACTURERS REPS 

Companies listed in the current Blue 
Book Directory will automatically 
receive update forms in June. If you 
were NOT listed or have changed 
location, send your name and ad-
dress on company letterhead by 
May 15th to: 

BLUE BOOK FORM REQUEST 

25 WIllowdale Ave Port Washington. NY 11050 

Important! Indicate MFR form or REP form. 
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DR. WOKKA 

Ask Dr. Wokka 
Dear Dr. Wokka, 
I have noticed over the years that 

when people talk, their mouths take on 
different shapes to form different 
sounds. I'm sure that I'm not the first 
to observe this, but I have never seen 
it mentioned in this magazine, for one. 
Is this some king of discovery? Mov-
ing forward, I must also conclude that 
the shape, size and aspect ratio of 
loudspeakers and horn mouths affect 
the sound coming from them, much as 
it seems to affect speech. Can you 
comment on this? I mean, can you give 
us the real scoop, not the usual 
medical-profession-syndrome "an-
swers" we get in these so-called "sci-
entific" journals? Let's have something 
I can relate to, Doc. 
Respectfully, 
Tony Baggadoni 
Atlantic City, NJ 

Dear Mr. Baggadoni, 
You're treading on thin ice here. 

Great Men of Audiophical Science are 
not referred to as " Doc." I do, however, 
accept your apology in advance. On 
the other hand, you bring to light a very 
little-understood and critical question: 
horn shapes and their mouths. 
Your observation is actually being 

discussed today in upper echelon 
scientific circles as something to look 
into, but I must say that it is new ground 
you are breaking. As for horns and 
loudspeakers, this effect has been 
known for years at the Philadelphia 
Medical College Of Musical Knowl-
edge and, of course, The Church of the 
Living Sound right on Penn's Landing 
in PhiIly. Let's get right to it. 

To make an "o" sound, the mouth is 
formed into a large circle. To make an 
"oo" the mouth is formed into a very 
small circle. To make an "ah" sound, 
the mouth is formed into a vertically 
short ellipse. To make an " uh" sound, 

the mouth is formed into a vertical slot 
and to make an "ee" sound, a hori-
zontal slot is needed. So there you 
have the five principle vowel sounds, 
plain and simple. 
How does this relate to horns? A 

simple matter of scientifical genuiza-
tion will work here. Small circular 
sources like horn throats will produce 
an "oo" sound, or in the case of very 
small throats, a spitting kind of sound 
like one makes with pursed lips. Then 
the sound transmits to the mouth. If it's 
a big circular mouth it ends in an "o," 
so the entire horn gives a sort of "oc-
oh" or often "woo-oh" and even 
"Woah" sound, depending on how 
rapidly the horn expands and on how 
the mouth and throat sizes relate to 
one another. Now if the mouth is real 
large, the "o" sound gets lower and 
lower until it is out of the usable band. 
Also, if the throat is the right size; three 
inches approximately; you get a very 
neutral throat sound and the horn 
becomes characterless and very 
musical sounding. This is why we tell 
all our students to make horns four or 
five times longer than they have to. If 
the mouth is more horizontally spread 

out, you get more of a "oo-ee" sound, 
which many prefer for listening to 
rhythm and blues music. Again, as the 
mouth gets larger the predominant 
"ee" sound gets lower and further out 
of the band of use. If the mouth gets 
more vertical, the "oo-uh" sound 
dominates and vocals take on a stupid 
kind of character. This is something to 
stay away from, to be perfectly honest. 
Now we can begin to appreciate the 

absolutely horrible sound of "com-
pound" horns like the " Man-o-Ray" or 
"Turbot" or, worse, the " Pie-Radio" 
or.. well you know.. . 1 don't know all 
these silly names these Hollywood 
people come up with. Let me tell you 
about this. One of these horns starts 
with a small circular throat, goes into 
a vertical slit and ends up horizontal. 
The sound is sort of "eww-uh- ee," sort 
of like the old popular Jewish expres-
sion "oy." Interestingly enough, if you 
listen to someone through the throat, 
you hear it backwards and get " yo," 
something very common here in Phila-
delphia. However, do you want this 
kind of effect accompanying your 
music? Hardly. Don't ever use horns 
that do this. 

Visual-Pager for Churches, 
Auditoriums and Restaurants 
The VISUAL-PAGER system quickly pages an individual 
from awaiting room, restaurant or a large 
audience without disturbance. VISUAL-PAGER 
by Microframe Corp. is used in hundreds of 
churches all over America for quietly paging 
mothers to the nursery when needed. Send 
for a free brochure today describing easy 

dZ-ia? installation. Discount to qualified system Visual-Pager Systems from $398 
installers. 2, 3, and 4 Digit versions available 

FREE Brochure " B3"- CALL TOLL FREE 1-800-635-3811 
Microframe Corp. 8236 E. 71 Street Suite 356 Tulsa Ok. 74133 B3 

Circle 292 on Reader Response Card 
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Nurrtark 
The Leader in Audio/Video Interactive Mixing 

SALES MANAGER 
EASTERN REGION 

Expanding company seeking eastern regional sales manager. 
Must be experienced selling professional electronics to music and pro 
audio accounts. Excellent salary and override. All replies confidential. 

Send resume with salary history to: 

Robert Kotovsky, Numark Electronics 
Corporation, P.O. Box 493, Edison, NJ 08818 
PHONE (201) 225-3223 FAX (201) 287-2155 

TECeH:PtORT 

SOUND SYSTEMS SYSTEMS 
Rapidly-growing manufacturer of paging and 
signalling products for telephone, industrial and 
security markets is looking for an individual 
who can provide technical support to our 
customers, sales force and marketing staff. The 
ability to write and communicate clearly is re-
quired, since the right individual will assist our 
clients in resolving application and installation 
questions and interpret product specifications. 

This position requires a minimum of 3-5 years 
experience in the technical support field, 
preferably in the commercial sound paging 
market. You will report to one of our product 
marketing managers and be part of an exciting 
team. 

We offer an excellent benefits package which 
includes health, dental, tuition assistance, life 
insurance, profit sharing, paid vacation, 
holidays, and referral program. Please send 
your resume with salary history to: 

whaelock 
INC. 

att: Manager, Human Resources 
Wheelock, Inc. 

273 Branchport Avenue 
Long Branch, NJ 07740 

Equal Opportunity Employer M/F 

LOOKING FOR CHANGE 
3M Sound Products Dealer New York Market 
requires experienced Music Sales Manager to 
head dept. Former or current Muzak, AEI salesman 
will be favored. 

Sound & Communications Classifieds 
Dept. 41, 25 Willowdale Avenue 

Port Washington, NY 11050 

Simplex, a recognized leader in the 
manufacture, sale and service of employee 
time recorder, master clock, monitor and 
control security and fire alarm systems, 
has the following position available. 

Product Manager 
Nurse-Patient 
Communications Systems 

This exciting opportunity requires an 
ambitious professional to support the field 
sales force in the attainment of the 
revenue and profit plans for the Nurse. 
Patient Communications Systems product 
lines. Your skill as a strategist will be 
utilized as you identify, de-fine and 
quantify opportunities for the product 
line, develop an annual marketing plan, 
and drive the development of sales 
brochures and advertising programs. In 
addition, you will generate information on 
competition, codes and applications, 
launch new products and support 
sourcing to assure timely, cost effective 
product availability. 
To qualify for this challene, applicants 
must have 3 years of experience as a 
Product/Marketing Manager and a 
Bachelor's degree. 

If interested in the above position, 
please send resume to: Simplex Time 
Recorder Company, Dept.SAC 41, 
Simplex Plaza, Gardner, MA 01441. 

An equal opportunity employer 

Simple 

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, commission and benefits. Reply to: 
Sound & Communications Classifieds 

Dept. 42 
25 Willowdale Avenue 

Port Washington, NY 11050 

IIBL 
LOUDSPEAKER 

PRODUCT MANAGER 

JBL Professional has an immediate oppor-
tunity in the area of product management for 
loudspeaker products 

The successful candidate will have a BSEE 
and 3-5 years experience in the specification 
and design of professional loudspeaker pro-
ducts for both studio and.sound reinforce-
ment applications. Particular emphasis will 
be placed on project management skills, as 
well as familiarity with the various vertical 
markets served, such as sound contracting, 
home and studio recording, musical instru-
ments, broadcast, tour sound. etc. 

JBL Professional offers a competitive salary, 
comprehensive benefits package, and the 
challenge of working for an industry leader. If 
you would like to join our team, please submit 
your resume including salary history to: 

Mark Gander 
Vice President, Marketing 
JBL Professional, Dept. PsN 
8500 Balboa Blvd., P.O. Box 2200 
Northridge, CA 91329 

SITUATION WANTED 

Experienced audio professional seeking employment or 
related business opportunities in VA. DC. MD. NC areas 
Formal training in engineering and sales of commercial 
sound. pro sound. healthcare. others 

Respond to: 
Sound & Communications Classifieds — Dept 21 

25 Willowdale Avenue • Port Washington, NY 11050 

MANUFACTURER'S REPS 

Leading manufacturer of Horn/Speaker 
Assemblies and Baffles seeks Reps to call 
on electronics distributors and sound 
contractors in uncovered territories. Call: 

800-624-3626 

FOR SALE 

Tef System 12 — upgraded with battery 
backup, extensive software including many 
custom programs. Mic, stand, printer, cables, 
complete manuals. Must sell. 

Laird 708-416-6600 
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MARKETPLACE 
e t.. 

c3otzte _ 
o 

Mabel' Saluda* II 'U  
SIPS** "PliOr & "Satellite-1v 
Personal and Large Space Induction 
Loop Assistive Listening Systems 

Introducing the "1-- n-"" (Three Dimensional) 
induction ALS 0 

OVAL WINDOW AUDIO 
78 Main Street 
Yarmouth, ME 04096 
(207) 846-6250 Voice/TDD o 
'The leader in induction ALS technology' 

Circle 234 on Reader Response Card 

ROUTING SWITCHERS 

Video and/or Stereo Audio with RS232 Con-
trol Interface for all remote control 
applications. 

Sierra Video Systems 
P.O. Box 2462, Grass Valley, CA 95945 

916-273-9331 

Circle 235 on Reader Response Card 

BUSINESS 
OPPORTUNITY 

SALES/FINANCIAL PARTNER 
Must have Track Record — Experienced 3M — 
Muzak AEI Satelite Sales — New York Market — 
Fantastic opportunity right person. Please write to: 

Sound & Communications Classifieds 
Dept. 33 — 25 Willowdale Ave. 
Port Washington, NY 11050 

RATE INFORMATION 
(per column inch) 

CLASSIFIED 

1 time $42 

6 times $38 

12 times $34 

MARKETPLACE 

1 time $76 

6 times $68 

12 times $60 

To Place an ad, call 
Rich Kobel 

(516) 767-2500 

Circle 236 on Reader Response Card 

E 
WRAPS 

6 Sizes, 10 Colors 
ustom logo printing available 

Lich 
15) 861-6011 

.0. Box 77394 
San Francisco, CA 94107 

- "41§ ‘‘ 

All rights reserved Patent #4700432 

Free catalog & Audio/Video Applications 
Mic, SO, Line, 
Tape, Phono, 

Routing Switche,slSt.&V)Osc, Trans., 
124.16.12.8.4.2 stationsl Video, ACN. 

Pwr. upp. 

Press Boxes 
1-fn/18-but 

Video & Audio Dist. Ample. Video/Audio 
RGB-Sync Dist. Amp's. 2-In/24-out Audio 

(§) OPAMP LABS INC ( 213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

Circle 237 on Reader Response Card 

MAGNETIC RECORDING HEADS 

RELAP/REPLACEMENT for Audio, Video, Time 
Code, Duplication. 30 years of head design 
experience. 

350 N. Eric Dr. • Palatine, IL 60067 
iem (312) 358-4622 

Circle 238 on Reader Response Card 

Audio level & impeoance con. 
verters, mini-DAs, remote con-

trol interlaces tor tape decks. 
CO players turntables. telco 
couplers. and other gadgets you 
need to build a studio or A/V 
system. Always in stock... and 
,nexpensive. Call for catalog. 

HENRY ENGINEERING 18181 355-3656 355-0077 FAX 

4 1as attelnu 
e 

Circle 243 243 on Reader Response Card 

INSTALLERS 
EASY-KARY% 
Woe Reel Holden 

• t SIZES 

• All Steel Construction Cany hke a bnefcase 

PUSH-PULL RODS Get cable through impossible 
places Extends 45' Light weight Flexible 

SPEAKER & TILE 
SUPPORTS 

SPEAKER 
ENCLOSURES 

ALL STEEL LIGHT WEIGHT but STRONG for all 
4- and 8- SPEAKERS in ALL 4pes of CEILINGS 

U L LISTED FREE SAMPLES 

The Audio Serviceman, 
Right Arm Check the 

complete sound system from 
Model TS- 1 MIC to SPEAKER 

and much more 

tO DAY FREE TRIAL INSTANT OPEN ACCOUNT 
c. MI OR WRIT FOR BROCHURF 

MUSIC SUPPLY CO.. INC. 
809 North Madison Dallas. Texas 75208 

All Si) STATES 1.800•327-1522 

TAX 214-946-4155 Local 214-946-8450 

800-527-1522 
Circle 244 on Reader Response Card 

pos1-7 528d 
The Ceiling Speaker System for 

Custom Home Installers 
—Awarded Nine Patents— 

Restaurants 

Lounges 

Offices 

Homes 

8" Proprietary 
Coaxial Driver 

Posh A product of Portland Instrument 
1101A Airway. Glendale CA 91201 

1-800-999-5260 — ( 818) 500-0137 — FAO (BM 240-1828 

Metalec Chaveliwo 

Inéseeen WM. 

Peg« Ilyeleen 

Circle 245 on Reader Response Card 

Custom Acoustic Custom Studio 
Cases Foam Stands Furniture 

11 gru 
.q  

• • • 

Request Catalogue 800-343-1433, 516 563-0633 
Island Cases, 1121-20 Lincoln Ave., Holbrook NY 11701 

800-821.2432 In Illinois 1312) 486 7110 

CURRENT 
CABLE (2/.12/9.% ¡li 

Q1AL/71" ELATAR:Il 
ELECTRONIC .11 

C0.11.1111‘7c:177WV C Wilk: 

lio Ci,, nit I. .\:‘,1 u-/alma CIRRENT 
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ADVERTISER INDEX 

Company 

Adamson Acoustics 
(416) 420-6279 

Aiphone 
(206) 455-0510 

AKG Acoustics 
(203) 348-2121 

Allen & Heath 
(203) 795-3594 

Apogee Sound 
(707) 778-8887 

ART-Applied Research & 
Technology 
(716) 436-2720 

Ashly Audio 
(716) 544-5191 

Atlas/Soundolier 
(314) 349-3110 

Audio Intervisual Design 
(213) 469-4773 

Audio Systems — 
AUDSCO 
(800) 852-6522 

Audio-Technica 
(216) 686-2600 

Audio Technologies — AT! 
(215) 443-0330 

B.E.S.T. 
(714) 556-BEST 

BGW Systems 
(213) 973-8090 

Cal-Switch 
(800) CAL-SWCH 

David Clark 
(508) 756-6216 

Columbia Scientific 
Industries 
(512) 258-5191 

Community Light 
& Sound 
(215) 876-3400 

Components Specialties 
(800) 645-5516 

Crown International 
(800) 535-6289 

J.W. Davis 
(800) 527-5705 

dbx 
(415) 351-3500 

DIS-Brahler 
(301) 622-9100 

DOD Electronics 
(801) 268-8400 

Most 

Page RS # Company 

55 240 Dynacord Electronics 
(800) 955-ADS-K 

79 201 Elenex 
(716) 534-5280 

23 ETA Lighting Systems 
(216) 425-3388 

99 241 Florence 
(312) 384-3310 

42-43 267 Fourjay Industries Inc. 
(513) 890-6444 

8 217 Frazier 
(800) 643-8747 

FSR Inc. 
18 256 (201) 239-0988 

Gemco 
33 219 (615) 452-5960 

Hacoustic 
14 268 (404) 945-3142 

Harman Electronics 
52 288 (818) 895-8734 

IED - Innovative 
Electronic Design Inc. 

63 210 (502) 267-7436 
Int'l Electronic Wire 

91 264 & Cable 
(800) 323-0210 

81 213.„ IRP - Industrial Research 
Products 

11 203 (312) 640-9553 
JBL Professional 

34 293 (818) 893-8411 
Jeron 

107 262 (800) 621-1903 
Lectrosonics Inc. 

109 283 (800) 821-1121 
MacPherson Loudspeakers 

(517) 321-0700 
56 251 McCauley Sound 

(206) 848-0363 
Menlo Scientific 

74 266 (415) 528-1277 
Microframe 

60-61 228 (800) 635-3811 
Mircom Communication 

30 254 & Security 
(416) 665-4301 

93 225 Numark 
(201) 225-3222 

69 284 Orban 
(415) 957-1067 

46 255 Pacific Transformers 
(800) 325-0501 

Page RS # Company Page RS # 

75 261 Peavey Electronics 27 215 
(601) 483-5376 

34 289 Pioneer Laser Entertainment 37,38 220 
(213) 518-4531 

35 222 Professional Audio 113 229 
Systems - PAS 

65 257 (213) 534-3570 
Quam-Nichols 6 226 

3 204 (312) 488-5800 
Radian Audio Engineering 97 249 

47 239 (714) 961-1213 
Rane Corporation 16-17 205 

45 260 (206) 774-7309 
Riser-Bond 66 270 

49 230 (402) 694-5201 
Samson Technologies 5,48 214,258 

109 282 (516) 932-3810 
Sanken/Aid 14 268 

83 224 (213) 469-4773 
Sennheiser 57 206 

CIII 221 (203) 434-9190 
Sonance 77 207 

(714) 661-7558 
73 259 Sonic Systems/ 21,64 252,253 

Soundsphere 
(203) 356-1136 

95 234 Stentofon 32 274 
(816) 231-7200 

Stewart Electronics 31 233 
CIV 223 (916) 635-3011 

Syn-Aud-Con 68 281 
103 276 (812) 995-8212 

Techron 68,69 285,286 
85 227 (219) 294-8300 

TE! 78 287 
36 275 (800) 327-8811 

TekTone Sound & Signal 53 208 
24 263 (407) 844-2383 

Telecall 13 209 
100 269 (800) 752-2860 

TOA Electronics 15 212 
114,115 291,292 (800) 843-4753 

TSI 87 250 
44 265 (800) 628-2084 

University Sound 51 231 
(818) 362-9516 

28 232 Vega C II 211 
(616) 695-6831 

25 216 West Penn Wire 71 218 
(800) 245-4964 

52 290 White Instruments 54 277 
(512) 892-0752 

Readers... Contact the Manufacturers 

suppliers are happy to provide additional information on products that interest you. 

Use the Reader Service card opposite page 18, or just call the company. 

And when you call, say you saw it in Sound & Communications. 
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Innovative Electronic Designs alone is the technical, 

engineering, and training resource to support your audio 

design projects in the Nineties. 

Through our product education program, our designers 

and engineers demonstrate the problem-solving 

capabilities of the IED modular design — extensive 

classroom training that only IED offers. We provide 

continuing field support, whether the system was 

installed yesterday or ten years ago, in this country or 

anywhere in the world. 

Stringent quality controls insure flawless performance 

of the IED components. Computer-controlled self-

diagnosis features, engineered into the system, advise 

operators of the total component reliability — 

pinpointing any equipment requiring service. 

IED invites you to experience a new era in audio 

distribution. 

For more information, call 

Tom Roseberry or 

Mark Lewellyn at 

(502) 267-7436. 

NNOVATIVE ELECTRONIC DESIGNS, INC. 

9701 Taylorsville Road 

Louisville, Kentucky 40299 

Telephone (502) 267-7436 

Fax: (502) 267-9070 

Circle 221 on Reader Response Card 
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From Night Spots, To Tight Spots. 

JBL has been hanging around in small clubs 
and concert halls for years. And we've learned 
a lot in the process. Like how to design and 
build loudspeaker systems that deliver, day 
after day, night after night. Our Control 
Series" is no exception. 
The Control 10;" for example, delivers high 

acoustic output with an impressive 
frequency range of 35 Hz to 27 kHz. 
This compact 150 watt 
three-way system is 
equally at home in 
restaurants and clubs 
or corporate board-
rooms and other 
presentation environ-
ments. And its fully 
shielded enclosure 
will let you safely 
locate the system 
adjacent to video 
monitors without 
effecting CRT 
performance. 

Quick and Easy 
Installation 

ith a wide 
range of mounting hardware available, you'll be 
hard pressed to find an application too tough for 
the Control 10. In fact, all Control Series 

Control Series. Compact high 
performance loudspeaker 
systems designed to meet a 
broad range offixed and 
mobile applications. 

loudspeaker systems, from the ultra-compact 
Control 1" and Control 5" to the powerful Control 
125W," are designed to work perfectly with a wide 
variety of mounting hardware. 

Whether your application calls for ceiling or 
wall mounting, rack mount or even mic stand 
and tripod mount, the Control Series will 
solve your installation needs quickly and 
easily while giving you the sonic performance 
your application demands. 

Next time you find yourself in a tight spot, 
remember Control Series then call your JBL 
representative. We'll send you complete product 
information and specifications. 

JUL 
JBL Professional 
8500 Balboa Boulevard, Northridge, CA 91329 USA 

H A Harman International Company 
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