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This town'’s
newest hotel —
The Mirage —
has a spectacular
sound and display
system. With
fast-track design
and over 1,000
purchase orders
1ssued, the job
came in on time.
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This wireless system puts
an end to customer handholding

Reliability. Vega Ranger receivers utilize MOSFET RF amplifiers and
Isn't that what you look for first in a wireless system? After multipole RF and IF filtering networks that assure high

all, you don’t want the system coming back to haunt you sensitivity, as well as full rejection of off-channel signals for
once it's delivered. virtually interference-free operation. The T-93 bodypack is

Vega Ranger systems are available in both true-diversity and available with a variety of condenser lavaliers and includes a
non-diversity configurations, and offer a number of design silent mic on/off switch. ' '
characteristics that insure ease of operation even for the The T-99A, our latest handheld, features a new lightweight,
inexperienced user. professionally contoured shape which eases handling fatigue.
Our R-98 true-diversity receiver is superior to phase- and It's also equipped with the industry-renowned N/D757A
antenna-diversity systems. A true-diversity design employs dynamic microphone element from Electro-Voice, while the
two receivers, allowing the strongest signal to be picked up, T-95 features the BK-1 electret condenser element.

thereby eliminating dropouts and the audible switching noise Flﬂa”y, therg sthe Vega name itself — one synonymous
sometimes associated with phase-diversity designs. with professional-quality wireless systems the world over.

Vega Ranger systems also employ exclusive CVX™ \ Reliability. Dependability. Performance.

audio processing, which provides lower Ve That's Ranger from Vega.

distortion, a higher signal-to-noise ratio For additional information and literature,
and wider dynamic range than any give John Murray a call at 616/695-6831.
competitive system on the market. —r For technical assistance, please contact

James Stoffo at 1-800-877-1771.
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RK IV company
Vega, Inc., 600 Cecil St., Buchanan, Ml 49107 616-695-6831 M que, ON K7G2v1 613-382-2141
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Twist...Snap...Lock!

e Plenum
connection

@LISTED

Designed to get building in-
spector approval and maintain
the integrity of air-return
acoustical ceilings...engineered
for easy installation and quality
performance.

® 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 (94" dia. pat-
tern) plus those using an 114" di-
ameter screw hole pattern.
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INDUSTRIES, INC.

3400 STOP EIGHT ROAD ¢ P.O.BOX 14617 ¢ DAYTON, OH 45413-0617
TELEPHONE (513) 890-6444 * FAX {513)830-1692

Fourjay Quality — American Made

® The enclosure locks into the

bridge with a simple twist. No

screws. Less labor. Knockouts ac-

cept plenum-rated cable or fittings
o "

for ¥2" conduit and %" 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.
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THE NSCA AT THE BEGINNING

By Suzan Prince

NSCA’s pioneers look back at the beginnings of
the expo, some 11 years ago.

NSCA EXPO ’90:

A LEARNING EXPERIENCE

By Pamela Michael

A preview of the educational programs at this
year's NSCA Expo.

LAS VEGAS’ MIRAGE HOTEL

By P.J. Goodman and Robert Patrick

One of the largest hotels in the free world, the
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many challenges.
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en its 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*

© 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 We stock transformers and baffles, too.
install sound products, not inventory them. So you can even have complete baffle

So Quam saves you the high cost of owning assemblies shipped immediately from stock.
inventory by stocking 70,000 units in our
factory warehouse. It's meant to be your
stockroom, and we’'ll ship from this stock
on a moment’s notice.

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

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

background music speakers. %am P The Sound Products Catalog.
* Decision

SSSSSSS

. S0
Quam-Nichols Company &
234 E. MARQUETTE ROAD ¢ CHICAGO, ILLINQIS 60637 National
PHONE: 1 312 488-5800 FAX: 1 312 488-6944 Sound and Communications

Association

tor sound ond electroniCs system contractons
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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.

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

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

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. %W .
O~

Sincerely,

L/,/
Judith Morrison
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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-
) A
/

action. One controller can remotely operate up to 15
satellites. .009% THD, 102 dB signal-to-noise ratio.

= bttt | gras T — et
PD3 = e e e . . . O
a 13 13

it e e e

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 /
than comparable units - 20 Hz-20 kHz bandwidth.
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THE HD SERIES EQUALIZERS

Utilizing the same revolutionary filter technology as the IEQs, the H-D EQ’s offer a new standard in audio
performance. Available with XLR, Y4 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 <.005%.

Export Distributors:

FINLAND/MS-Audiotron/Helsinki/90-5664644/SWEDEN/Muskantor & Co./Molndal/031-878080/FRANCE/High Fidelity Services SA/Paris/(1) 42.85.00.40/CANADA/Yorkville Sound LTD./
Scarborough 416-751-8481/1TALY/F ratelli Crasio/Pavia/0385 48 029 WEST G RMANY ‘PME Audio/Bad Friedrichshall 071 36-6029/SWITZERLAND/Musikengros P. Gutter/Sissac h/061-983757/
HONG KONG Audio Consultants L TD./Kowlpon/ 3-35183628/IAPAN/Nihon Electro Harmonix/Tokyo (03) 232-7601/INDONESIA PT Kitana Yudha Teknikijakarta/3806222/SINGAPORE Lingtec
PTE.LTD. 747195 1/SPAIN/Aplicaciones Electronicas Quasar SA Madricd/686 1 300:DENMARK/M.1. Musik/Kobenhavn/1-854800/U.K. Harman U.K./Slough/07537691 1/1SRAEL/Jaz7 Rock/Tel Aviv
03-282022 TAIWAN/Sea Powee Co./ Taipei/02 314311 3/GREECE/ Zozet/Piraeus/014170151/NEW ZEALAND/Ac cusound Professional Pty./Auckland/09-688-759/HONG KONG (Music Prod.)/
Teang Fook Prano Co./5-238136/PHILIPPINES Aadiophile 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/Surrey, U.K./01-942-9689/NORWAY/Starton Musikk ArS/1 orenskog/02-70-60-30/PORTUGAL/Remedius Music /Lishon/01-777-486/AUSTRIA/Herbert Music
Impor/Rankweil/05522-42124

APPLIED RESEARCH & 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 1V ACQUISITION

Mark IV Audio has acquired a major interest in Dynacord GmbH. The long rumored acquisition
of a ‘““BEuropean 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-R20 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 Ré&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.

Apnl 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 & 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.

IWENTY-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
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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

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

ever need for virtually any
application. It’s a complete
amplifying systemin a
single 5%" 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-
set™ 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-into let you set up the
unit for dozens of different

configurations, in the shop
or in the field. The design is

so flexible, you can even
change the location of the
attenuators, delays, etc.

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.

BGW SYSTEMS INC

”

amplifier, because the SPA- within the signal flow. And :«2@9&8&: Ca gggs%vs
3includes all the signal every processing function ENGINEERED
processing elements you'll offers superb quality. BGW TO BE THE BEST
— T — ——
o—_— —
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GUEST COLUMN

Noise Update

B 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. | 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

12  Sound & Communications

By Mort Altshuler

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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The advantages are as
clear as night & day.

*Simulated Picture

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:

O Regpires only 2 wires to carry both o Monitor button enables home owner to view
audio and video signals. door area independent of call button at door.

¢ Infrared MOS camera is sensitive  Door release button can be connected to
enough to transmit in almost total dark- electric door for remote control release.
ness. Requires just 1 Lux of light. o Best of all, it’s backed by Telecall's 40

* 35" Back-lit LCD screen shows a clearer years as a leader in intercom technology.
picture than tube screens. ’

For more information, call toll free 7 / 7,
1-800-752-2860 77/ /7
" /
14620 N.E. 95th St., Redmand, WA 98052 FAX (206) 881-3085 [n WA State (206) 881-2742 / //
7
)

Circie 209 on Reader Response Card ! / '




NOISE UPDATE

RIGHT
LEFT EAR EAR
Speech  Normal
Date 250 500 1K 2K 4K 8K Perception through-
and rightly so, for what you see as the July out
21 results is now, probably, permanent. 10/18/72 10 5 0 0 10 20 100%
Fortunately his discrimination for speech 10/30/72 75 75 65 55 35 30 44%
remains very good. If this young man is 1272 40 60 55 60 10 20 32%
not very conservative about future noise 11/8/72 20 35 50 50 5 25 40%
exposure he will be troubled with a pro- 1122172 15 25 45 35 5 15 48%
gressive, debilitating loss. Figure 2 illus- 2121174 35 50 50 45 10 30 48%
trates the adventure of a 29-year-old, male 10/30/75 45 60 50 45 15 20 56%
sound engineer who traveled with some

large, loud, notable groups throughout the  Figure 2

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. |

NOW YOU S
These are the answers from Don
Davis’ Test Questions that appeared
eee - in the March issue of Sound &
P e Communications.
The COS-11and the COS-12 are the results £ W T
of ajoint engineering effort by Sanken and ) - N < 1. dB — (C)
NHK to create a new generation of microphone VQ 1 ' dBm — (A)
designed to meet today’s digital standards &
and high-resolution visual requirements. With S dBV — (B)
over 50,000 microphones in daily use, Sanken is dB775 — (D)
foremost worldwide in progressive technology Tor the name of your nearest dealer, call: 2. Rs = R,
and precision craftsmanship. These new lavalier AUDIO INTERVISUAL DESIGN 3. (4) Power
microphones combine advanced miniaturization S ’
inelectret condensers with aunique vertical FH 4. (4) .001 Watt
diaphragm design for the ultimate in sensitivity, sankKen 5. (2) Ry greater than R
natural response and hidden capabilities. Japan's most original microphone maker
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The intelligent answer
to multi-mic mixing is
automatic. It’s TOA.

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

— . 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.

TYPE.
on instantly,
N pops. no ‘
ropped s, |ables, and )
back. System <
onse and clarity
aking.
threshold

mmEs
World Radio Hisioi
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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 Rane’s 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/CSA/VDE 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, 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




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
105", 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 unlt for quick
and clean hook-up.

FPu 44 PROGRAM MUER
$

k!
[ L

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 simuitaneously
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 '/3oth-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 Constant-Q
fitter 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 response
and fully balanced three-pin and
terminal strip input/ output are but
a few of the features. Both the FME
15 and the FPE 13 also provide an
exclusive Patch 1/0 jack which allows
direct connection to an insert loop
jack with a single %4” TRS patch
cable.

The FAC 24 Active Crossover is
the next generation to follow in the
respected footsteps of our AC 22
and AC 23 designs. In addition to the
proven 24dB/octave Linkwitze-Riley
performance, the FAC 24 features 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 LF input and three-pin high-

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 alt worlds: compact, cost
effective, flexible, uncompromising
performance.

FLEA

MODULAH SIGNAL PROCESSORS

SCTIES
RANE

10802-47th Ave. W.
Everett, WA 98204
(206) 355-6000




TESTING & MEASUREMENTS

Acoustic Measurements

u 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:

e “Tell me where to place the
microphone to make a proper acoustic
measurement.”’

By Don Davis

¢ “‘l 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.”’

e ““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.”

e “‘We installed tube traps, diffusors,
Sonex (you name it) to remove the stand-
ing waves.”'

¢ “] 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

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 THX™ 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 " nosmsets

ASHLYIS . a4 | 8 8
FET SERIES mmises 0 0

AT-1000: 1% 120
EIA Specification

LISTED 35E5
COMMERCIAL
SOUND EQUIPMENT

Lucasfilm
and THX are
trademarks of
Lucasfilm Lid

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, MSA 1N3  (416) 361-1667
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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.

“] 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:

e Measure out of doors or in an
anechoic chamber.

% "« SOUNDSPHERE LOUDSPEAKERS ARE THE
> REASON FOR THE CLARITY OF SOUND’

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.

sounnspﬂ ERE Qmﬂ':’?vo;rms. INC.

737 Canal Street  Bldg 23B ® Stamford, CT 06902 ¢ USA e Tel (203) 356-1136
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TESTING & MEASUREMENTS

e 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 Ly-Lg.

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

22 Sound & Communications
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(A) ETC of two loudspeakers offset a little
more than 1 ft.

Horizontal: 0.00-8868.43 K2
Log freq y axis: 27 D

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

.!l!A',"'A‘l_'.ﬁ' | Elaies

(E) Ya-octave view of 1-ft offset.

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

5385
A

Linear scale: 2688 12 Hz/in
Horizontal: 0.00-9868 43 Hz

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

(F) Va-octave view of 1-ft offset showing
grid markings on TEF.

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.

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

COURTESY HOWARD W. SAMS

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



AKG’s 568EB.
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 housnng 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 directito 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 &t half the price
af the competition. Just stand back and take a listen.

AKG J
KG Iole

O 1AM a

Focusing on new technology,
77 Seleck St. Stamford, CT 06902
' AKG 1988 ®Akustische und Kino-Gerate GmbH, Austris (203) 348-2121



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.)

\ ‘v =
y 5 _
-

=\
AN

- )

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 hor, a perfect 90X 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. lts 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.

McCauley

-

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

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

Figure 2b. This measurement was made in
the same small room afler the installation of a
Helmholtz resonator. This is a frequency range
where soft, fuzzy materials would be useless.

Circle 263 on Reader Response Card

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)




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-Operator™™ (Gated Leveler/Compressor/HF Limiter/Peak Clipper):

A four-stage, system approach to level control. Features quick 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.

412A/414A Compressor/Limiters: Orban's inexpensive compressor/imiters. Utilize the
same basic circuitry as the 424A, but do not include the de-esser, nor the gating. A
THRESHOLD control maxes them ideai for sound reinforcement. Very effective for basic,
cost-effective level control. 412A mono/414A dual-channel/stereo.

787A Programmable Mic Processor:
Combines a compressor having adjustable
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 instayntaneous recall. MiDl, LISTEN TO TH E
RS-232, and remote control interface options.

Optional Security Covers: Attractive, DI F F ERENCE C
acrylic security covers are available to fit

standard 19" rack-mount products—from one

to four rack spaces, in opaque white, clear,
and transparent blue.

Orban a division of AKG Acoustics, Inc.
645 Bryant St., San Francisco, CA 94107 (415) 9571067 Telex: 17-1480 FAX: (415) 957-1070
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NSCA EXPO °90

THE NATIONAL SOUND AND
COMMUNICATIONS ASSOCIATION

BACKGROUND AND FOREGROUND

BY SUZAN PRINCE

SCA Expo has been called ‘‘the
N 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.

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

A

FONY ORLAN]
SUSAN ANTY

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
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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 D]s,
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-

Numark @&

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
Integratet'™™) 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
Synci!™M 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

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 alot less.

The world leader in interactive audio/video mixing technology.

For additional product information call:

MAIN 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.
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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, P.O. Box 26177, 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.

J8 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 Com 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.”’ [ ]
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Uncovered in Las Vegas

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

omeone, some sage, (a prehistoric

BY PAMELA MICHAEL
sound contractor, perhaps), once

SSaid, ““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):

WE'RE TALKING

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
forget it.

Ease of installation. As so-
phisticated as our svstems are,
thev're easy to install.

Sales support. We give you all
the support vou need, from sales
brochures to architectural and
engineering application guides.

To learn more, give us a call at
816/231-7200. You'll find out why ‘
Stentofon is talking your language. |

STENTOFON
Communications Inc.
In touch at a touch.

6119 Connecticut Avenue Kansas City, MO 64120 }

Phone: 816/231-7200 FAX:816/231-7203

—
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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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| ‘For indoor and outdoor installations select the

new W Series mini weatherproof loudspeakers as
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FREEDOM WIRELESS
DRIVE-THRU SYSTEM

|
|
0C6000 |
|

HARDWIRED SYSTEMS:

0C5000 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 | |
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Swilchcraft’

A Raytheon Coini.any

® JACK PANELS
® AUDIO CONNECTORS [
® PLUGS AND PATCH CORDS
® MULTI-SWITCH® SWITCHES | |
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WE STOCK THE COMPLETE
SWITCHCRAPT LINE

Cal Switch
(800) CAL-SWCH | |

13717 S. Normandie Avenue ’
Gardena, California 90249
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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



POWER DISTRIBUTION
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» SPIKE & SURGE PROTECTION
» EMI/RFI FILTERING
» 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

€TA LIGHTING SYSTEMS
1716 Enterprise Parkway  Twinsburg, 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. ‘‘[’'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)

See us at
NSCA Booth #230 |

RS

Macpmne

HIGH FIDELITY LOUDSPEAKERS FOR SOUND REINFORCEMENT

3351 remy drive ® lansing, mi 46806 ¢ usa ¢ 1-800-525-0815 ¢ 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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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 | #7
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 f
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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THE MIRAGE HOTEL.:
REDEFINING LAS VEGAS SOUND

BY P.J. GOODMAN AND ROBERT PATRICK

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.

I] n 1987, Stephen Wynn, chairman of

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 Las 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 &
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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
gaming industry due to the potential reve-
nue loss incurred every day the casino is
not open to the public. The Mirage wes
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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MIRAGE

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 ir-
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
honer 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
(twa 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-

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-

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

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.

(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
Q&g’ than many conventional systems.

gg,g‘“\ Apogee processors do have all the functions you
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The Academy heard it

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 tn the showroom using JBL
Professional Concest 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,

Moscow to Japan, with a few stopovers on

Apogee’s second generation processors enable you to
precisely tune the protection circuits to keep amplifiers
from clipping. New rubber conductive front panel

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,

Do 3 Suite C, Petaluma, CA 94952. 707/778-8887
Road Vesion or fax 707/778-6923. Apogee Sound.

Engineered for
Perfection.

POG==

switches feature a hidden lock to prevent unwanted
recalibration.

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

SOUMG L.
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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 RM-800 intercom emplays one of the most popular

wave interterence 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

I . v s

CHOOSE THE RM-201K OR THE RM-201HK.

system concepts. Equally useful for home
or office where one central

(

station must commanicate
to {ive remote indoor or outdoor locations.

RM-806 MASTER STATICN

Five LEDs on the RM-B06 identifies the origin of

the call,

15-801 INDOOR REMOTE STATION
Wall or desk mounted, the 1S-801 offers a ‘privacy’ switch to
prevent “fisteneng-in” from the master station.

05-805 © weather-resistant
OUTOOOR REMOTE ~ station which can
STATION be mounted onto
The 0S-805 is 2 single gang
2 surface mount, electrical box.

RH-201K HANDSET TO HANDSET KIT
The RH- 201K offers “hands-fre¢”
communication and an operating
distance of over 1 mile using
only two wires.
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THE ULTIMATE SYSTEM IN
OMMUNIQU

|
RM- 20X HANDSET T0 DOOR
STATIGN KIT
Sinilar to the RM-201K
except it is also possible 10
refease an electric door control using
the same two wires.

N g

Ony

- o
S —
RM-201K MASTER TO
REMOTE INTERCOM KIT
The M- 201K requires only two wires for announcing visitors and
Inter-communication,

WIRCOM COMMUNCATION
& SECURITY INC.
/ //( 429 Alness Siret
2 Downsiew, Dtar,Canada
— ©  Phone 4166654301
MIRCOM® s
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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

THE SOUND COMBINATION
DESIGN & QUALITY

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
taillored play list via processor-based
switching to the various zones within the
hotel. Additionally, a digitally based play-

The ML-112 and ML-132 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.

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".

FSRi-.

244 Bergen Blvd. - West Paterson, NJ 07424
201/239-0988

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
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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

public buildings.

audio dealer or sound contractor.

HOW TOLEVEL
AHOTELFOR
UNDER $350.

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

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

He'll recommend DOD with no reservations. I -E -’

©1988 DOD Electronics Corporation. 5639 So. Riley Lane, Salt Lake City, Utah 84107. (801) 268-8400.

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

.

Circle 255 on Reader Response Card

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
compacl discs as an audio
source. In order Lo provide
mulliple areas wilh
different sources, a
compulter based CD
system was supplied by
Telélechnologies.

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
o digitally encode or
record the messages. The
system has the capability
ol digitally recording and
reproducing up o 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

|
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CAT™ 40 w/o gritle
85 Watts (AES std.)
178" x 175" x 812"

the CAT™ 40 family will do the rest.

CAT™ 48 w/o grille
250 Watts (AES)
318" x 17%8" x 145"

o Controlled Directivity 90° x
90° Pattern

e CAT™ Design—Coincident
Aligned Transducers

¢ Fuill Range Systems, 40-17
khz + 3dB (F1450)

e |sobar tabular data available
for PhD/CAD

e Optional Furniture Grade
finishes in Oak & Walnut

o Compact cabinets 175/s” wide

F1450
250 Watts (AES)
417/8" x 17%e" x 14"

If natural, intelligible speech reinfotcement as well as full-range
music reproduction is important to your church, school or auditorium
customer...FAX or call TOLL-FREE NOW for complete data on these
state-of-the-art FRAZIER systems.

AN RH 11 | R
Route 3, Box 319 e Morrilton, AR 72110 %

(501) 727-5543
Toll Free 1-800-643-8747 ¢ FAX (501) 727-5402
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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 Techndlogies Corp. 485-19 South Broadway
Hicksville, NY 11801 (516) Y32-3810 FAX (510) 932-3815

© 1989 Samson Technologies Corp
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SolveYour Customers
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Most customers would rather listen to good
sound than @ good sales pitch. Because all they
really want to hear is that your speakers and
system components offer both quality construction
and true audio reproduction. And do so at a price
that fits their budget.

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

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

GEMCO ro 4

GEMCO Bloctronics, Inc. ~ RO. Box 993  Gallatin, TN 37066 (615) 452-5960

Come see us at booth #1112.




PREREQUISITE TO
PERFORMANCE:

MTF Test Signals as a
Performance Spec

BY ARTHUR M. NOXON

coustic Articulation is the ability
Aof 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 