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he new Shure Microflex™ SM102 and assure the intelligibility of every word.
makes the job of choosing a miniature And with a choice of in-line or wall
VO RIES 8 sl a (0] RS 0 1§ SSYO Il plate preamps, both with switchable gain,
VGBI S (BT F oo Cd Bl the SM 102 gives you the unmatched flexi-
SM102 is easy to set up and aim. And its bility to hang it any way, anywhere.
high sensitivity and smooth frequency In fact, the toughest decision you need
S VOIECERRNCEIL T R ELZ OGOl to make is black or white. Take your pick.
Compare directional characteristics. The SM102 is a proud member of the
DGIVSIBE1 RN ETE O R BTG PTS  new Shure Microflex family of miniature
GTS GalElVANSin RISl condenser microphones. For more infor-
frequency range, which accounts for its mation on the ®
outstanding background noise and feed- SM102 or other SHI’.I{IE'E exm™

back rejection. What'’s more, it has the Shure Microflex
lowest self-noise in its class, so you pick products, call 1-800-25-SHURE. The

PHJUEE AR T IROERE I TNl  Sound of the Professionals ... Worldwide.
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NEWSLETTER

CCTV SEMINARS IN NOVEMBER

The Closed Circuit Television Manufacturers Association division of the Electronic Industries Associa-
tion will sponsor its first CCTV Educational Seminars November 9 through 11 at Le Pavillon Hotel in
New Orleans. Two concurrent sessions are planned. One session addresses the end-user’s need for
base level knowledge of closed circuit video systems. The other focuses on bringing the dealer/designer
up to date with recent equipment upgrades and system design changes.

Presentations will include the following topics: System Integration; Time Lapse/Event Recording; Signal
Transmission Techniques; Switching; Multiplexing; Housings/Domes; Pan/Tilt Controllers; Cameras;
Lenses; Lighting; Coaxial Cable. Registration for the seminars is through the CCTMA at EIA headquar-
ters, 2001 Pennsylvania Avenue, N-'W., Washington D.C. 20006. Those registering before October 16
will receive a $50 discount on the registration fee ($250 versus $300).

RECOTON TO ACQUIRE AMBICO

Recoton Corporation has signed a “nonbinding letter of intent” to acquire Ambico, Inc., the manufac-
turer of camcorder and video accessories. The acquisition is subject to negotiation of a “definitive
purchase agreement” and Board approval by both Recoton and Ambico as well as Ambico’s sole share-
holder, Stephen Bender.

SUIT DECIDED

A five-year-old lawsuit has been decided in a German court in favor of Aphex, which sued Behringer
shortly after its formation, claiming patent infringement. None of the products falling under the
lawsuit are currently in the Behringer product line, according to Scott Goodman of Samson Technolo-
gies, the U.S. distributor of Behringer.

The Sixth Chamber of the Frankfurt Provincial Court reportedly found that all “past and current
versions” of the Behringer “exciters” infringe on German patent number 2711083 covering the Aphex
Aural Exciter. The suit was brought by Aphex Systems Ltd. and AKG of Germany, Aphex’s German
distributor. AKG Manager Heiner Groepke, in commenting on the decision, said, “We are very pleased
with the results. We hope that the judgment will make all those merchants who supported proprietary
rights feel confirmed in their beliefs.”

Behringer, a German manufacturer of signal processing equipment, was founded and is headed by
Ulrich Behringer, a 30-year-old German-Swiss musician who began designing hardware for his own
purposes while working his way through school. Samson became the U.S. distributor last year.

ERA LOCATOR PUBLISHED

The Electronics Representatives Association has published its 1992/93 edition of the Locator, the
international directory of manufacturers’ representatives in the electronics industry. The 1,800 mem-
ber firms of ERA (which now sell in excess of $40 billion annually in electronic products for over
8,000 manufacturers) are listed in the directory according to their geographic chapters.

ALAMO DOME INSTALL BEGINS

The Alamo Dome stadium currently under construction in San Antonio will have an audio system
installed by Proshow U.S.A. According to Crown International, the stadium will have a Crown IQ
System 2000 controlling the audio system. Bruce Main, executive vice president of Proshow, said
several Crown SMX-6 intelligent multiplexers will also be used for several of the conference areas
throughout the stadium.

GROUP ONE DISTRIBUTES AVX

Group One Ltd. has been chosen as the exclusive U.S. representative of AVX Systems. AVX's amplified
hearing systems are centered around induction loop technology. Four products have been introduced:
three induction loop current drivers and the “Integrator 5,” which allows up to five loop systems to be
combined into one coherent system.

September 1992 9



NEWSLETTER

NEW PRICING STRUCTURE AND WARRANTY FROM TOA

TOA Electronics has instituted new pricing policies for its Engineered Sound products, along with a
new five-year warranty plan. The pricing structure includes a substitution program which awards
contractors special price breaks when TOA products are substituted for other manufacturer’s products
included within a specification. Special design/build pricing is offered to contractors involved in “situa-
tions where plans and proposal development are required on a negotiated project.” A third pricing
program gives “substantial discounts . . . to contractors preparing specifications published for bids.”
And Engineered Sound dealers are now offered a discount on all TOA commercial products incorpo-
rated into design/build or contractor specified projects.

Support programs outside the new pricing structure include system design support, performance bond
support, TEF support, a product evaluation program, and a sample program.

JBL PRO FAX SYSTEM

JBL Professional has announced the implementation of “Flash Fax technology.” Using the system,
anyone with access to a fax machine can receive JBL Professional product, pricing or technical infor-
mation via fax by using their touch tone telephone. The information is then sent to the fax machine of
the caller’s choice. To access flash fax, the inquiree dials 818-895-8190; a voice menu directs the
caller through the processor. Once the request is keyed in from the phone, the information is sent
“within minutes.”

PELTON MARSH KINSELLA MERGES

Pelton Marsh Kinsella, Inc. has merged its operations with those of Carter & Burgess’s Event Facility
Design Group. Carter & Burgess, the Fort Worth, Texas based engineering firm, has additional offices
in Dallas, Austin, Houston, Arlington, Midland, and Fort Myers, Florida. Pelton Marsh Kinsella will
continue to operate under its own name from offices in Dallas. With the merger, PMK has a staff of
16 professionals, including five registered professional engineers. PMK’'s more visible recent projects
include the Fiesta Texas Show park in San Antonio, which opened in May, and design of sound sys-
tems, acoustics and rigging for the new Penn State University Convocation/Events Center. PMK pro-
vides acoustics, electro-acoustics, and audio/visual/video services. The Event Facility Design Group
(formerly Variable Acoustics Corporation) provides theater consulting services.

INTERNATIONAL DJ EXPO IN NOVEMBER

The International DJ Expo, to be held November 9 through 12 at the Sheraton Chicago, will include
over 20 panels and workshops. “Dance Club Design Trends” will include club owners, designers and
DdJ’'s discussing the “nightclub of the ‘90’s.”

PATENT AWARDED

Noise Cancellation Technologies, Inc. has announced that it has been awarded a patent for its in-wire
selective cancellation system, which “reduces noise and interference in a variety of communications
and electronics applications.” According to the company, the technology covered by the patent can be
used in applications including voice/telephone, music, facsimile and modem data transmissions. Two
sets of electronics signals are fed into the in-wire system. The first is the desired or primary signal
along with the undesirable noise. The second is a reference signal, developed by the system, and a
timing signal generator which together cancel the noise.

IMA AND NAB JOIN FOR CONFERENCE

The Interactive Multimedia Association and the National Association of Broadcasters have announced
that they have formed a partnership to conduct the NAB MultiMedia World Conference and exhibition
in Las Vegas April 19-22, 1993. IMA Managing Director Philip V.W. Dodds will chair the NAB
MultiMedia World Executive Committee, which will develop the conference program. NAB MultiMedia
World: Merging Video, Audio and Computers will be held each year in conjunction with and on the
same dates as the NAB Convention. The 1993 NAB convention is expected to attract more than
54,000 professionals from more than 60 countries.

10 Sound & Communications



WHEN IT Leading experts in recording, film post-production
and live sound are discovering the many advan-

tages of the Behringer 2-channel and 8-channel
DeNoisers. They know Behringer takes the noise
out of the dirtiest signal path without altering the
audio quality. Their reactions show why Behringer

CAME TO is now the most talked about name in professional
audio circles.

Simply lovely. Smiles all around. Room agreement
was unanimous: We want this thing on all our

BEH RI NG E R tracks.’” mike Joseph—Editor REP, March 1992

7| have used similar ‘single-ended’ devices on the

mixes of ‘Ghost’ and ‘Godfather IlI" and found

the Behringer Mark lIl to be superior in every

category—from ease of operation to final result.
WE LET THE 7Consequently, | am—without hesitation—

recommending to LucasArts/Skywalker Sound that

they buy at least four channels of Behringer

Mark Il DeNoising for each mixing console here and
in Los Angeles; a total of twelve mixing rooms.””

Walter Murch—Film Editor and Music Mixer,
EXPER I 5 LucasArts/Skywalker Sound
11f the phrase noise flooris in your vocabulary and

you would prefer that it was not, get a Behringer
single ended noise reduction unit to the top of

your got to have one list.’”’ Robert Scovill—Sound
M AKE TH E Engineer/Mixer, Rush/Def Leppard
The experts know why Behringer DeNoisers let

them take the noise out and leave the /\
audio quality in. Isn't it time you /§ __

NOISE discovered all the good things
. Behringer can do for your audio? /

THE PERFECT EAR. //BEHRINGER\

Exclusively distributed in the US by Samson Technologies Corp, PO. Box 9068, Hicksville, NY 11802-9068 Tel (516) 932-3810 Fax (516) 932-3815
© Samson 1992
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CONSULTANTS’ SPOTLIGHT

WORKING WITHIN THE BUDGET:
CRAIG JANSSEN OF
ACOUSTIC DIMENSIONS

Craig Janssen has
contributed his talents
to a variety of top in-
stallations in the U.S.
and overseas since his
arrival in this country
seven years ago.

Having migrated to the States follow-
ing stops at many points on the map,
beginning with Zambia, the place of his
birth, Janssen now calls Dallas his home.
The Lone Star State first became his
official residence when he was with
the Joiner-Rose Group. Today, he
manages the Dallas design and
consulting firm Acoustic Dimensions,
along with partners Vance Breshears
and David Kahn.

Among his better-known achieve-
ments, Janssen has penned designs for
the UK'’s Sheffield Arena and the Ana-
heim Stadium. And while these sizable
venues serve as larger-than-life show-
cases for his talents, he is also widely
known for his work in houses of wor-
ship, where budgets are often tight, yet
system demands are high. When Sound
& Communications caught up with him
recently, we asked him about sanctuary
sound and how churches can obtain the
best bang for their buck. Not being the
type who is short on words, he offered
up ideas based upon his experiences,
and used an installation he did at the
First Baptist Church, West Monroe in

Gr;gory DeTogne is a fr;elance writer and
publicist whose clients include Community
and TOA.

14 Sound & Communications

By Gregory Délogne

Craig Janssen.

Monroe, Louisiana to illustrate his
points. By definition, the West Monroe
job was one where he found himself in
need of a full concert-level three-way
system, but only had the cash for a two-
way. An overview of the installation and
how heresolved the dilemma is detailed
in the text that follows.

Sound & Communications: From an
acoustical standpoint, what is the envi-
ronmentlike atthe First Baptist Church,
West Monroe?

Janssen: The sanctuary provides a
pretty reasonable acoustical environ-
ment, actually. It seats around 1,000
people, and is fairly narrow, so it has
some nice sidewall reflections which
work well. I don’t have the figures
in front of me, but a good educated
guess would put the RT-60 between one
and two seconds. If I had to find a flaw
with the environment, one thing that

can be said is that the place tends to
be slightly dead because the floor is
carpeted.

Sound & Communications: How did
the project evolve?

Janssen: It all began one day when the
previous system dropped dead in the
middle of a service. Fortunately, a por-
table system was athand, so it wasrolled
out and put to work until the church
could find someone capable of dealing
with the problem. I was called in while
I was still with Joiner-Rose. After
reviewing the situation, ] made some
comments and offered some options.
Ultimately, what it came down to was
that they didn’t have a lot of money, yet
they wanted a quality system. As a
result, they decided to build the new
system in a series of phases, the first of
which was done under the Joiner-Rose

THE TROUBLE WAS
THAT THERE WAS NO
WAY THEY COULD
AFFORD THE
PURCHASE PRICE OF
A FULL-SCALE,
THREE-WAY SYSTEM.

umbrella. The system was further
refined under the direction of Acoustic
Dimensions, and while most of itis com-
plete at this point, there still are a few
additions which will be made.

Sound & Communications: Baptist
churches aren’t known for being a
place where solemn, staid services
are held. What kind of sound reinforce-
ment needs were addressed in this



ﬁ?

application?

Janssen: They wanted a strong music
system with aclear and crisp sound. The
trouble was that there was no way they
could afford the purchase price of a full-
scale, three-way system with subwoofers

that would supply substantial low-end
and midrange. And due to space consid-
erations, I really didn’t want to use large
format horns anyway. What they really
had was the budget for a two-way sys-
tem, butI'm no fan of two-way systems in

Interior of the First
Baptist Church of
Monroe, Louisiana.

these types of situations either. Fortu-
nately, Community’s RS220 had just hit
the market, and I was in the process of
evaluating it for use at the Sheffield
Arena. After playing around with the
compact box for a while, I came to the
point that I was pleased with it, and felt
that it offered the best bang for the buck
in its price range.

Sound & Communications: With the
loudspeaker components selected, what
did the initial design call for?

Janssen: My design originally started
out with two clusters: a central one and
another delayed one at the rear of the
sanctuary. Once again, due to budgetary
constraints, the central one was to be
installed first and the delayed one would
beassembled asthe money became avail-
able. After installing the central cluster,

however, it was decided that an addi-

“BUILT FOR THE RIGORS OF
THE ROAD.”

“The low bass Jason Sound delivers
is arguably the best in the industry.
And Carver's new PT-2400 power
amps certainly contribute to that.
They sound sensational, with precise,
tight, high-impact response.

“We used them right out of the box,
without any modification. None.

“Carver's put out a lot of effort to
make their amps reliable and service-
able. This package is built to withstand
the rigors of the road. And there’s not
another amplifier in this class as
compact or lightweight. Carver amps
easily have 25% less depth and 30% less
weight than competitive amplifiers.

“We're getting absolute raves for
this system. Night after night.”

CARVER

“Sensational
sound.”

~Jeff Lally, Jason Sound. Vancourver Canada

P.0. BOX 1237 LYNNWOOD, WA 98046
(206} 775-1202, FAX: (206) 778-9453
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CONFERENCE REPORT

AT'TENDING THE AES TEST AND
MEASUREMENT CONFERENCE

Portland, Oregon,
during the height

of its annual Rose
Festival activities,
was the beautiful set-
ting for the AES’s first
Test and Measurement
conference in May.

About 160 registrants, papers present-
ers, and organizing committee mem-
bers enjoyed the Portland sun, scenery,
and Rose Festival Waterfront Park ac-
tivities along the Willamette River just
across the street from the hotel. Inside,
they were exposed to a group of papers
that indicated just how diverse the field
of tests and measurements is.

Why test and measurements? “It’s a
topic that always gets amoderate amount
ofinterestat conventions,” notes Richard
Cabot, convention chairman, and Vice
President and Principal Engineer at Au-
dio Precision. “We find the papers ses-
sions are usually reasonably well at-
tended. We've seen alot of new advances
in measurements lately, like multi-tone
techniques. And there’s new equipment,
like low-bit rate coders, that require radi-
cally different measurements, so there’s
been alot of discussion of techniques on
how to measure them.”

The conference was divided into five
main topics: Electronic Measurements
(chaired by Bruce Hofer, Audio Preci-
sion); Electronic Measurements Work-
shop (Cal Perkins, Harman Electron-
ics); Digital Measurements (Stanley
Lipshitz, University of Waterloo); Sub-

Mary Gruszka is a freelance writer from
Edgewater, New Jersey.

18 Sound & Communications

By Mary C. Gruszka

Richard Cabot, convention chairman, and
Vice President and Principal Engineer at Audio
Precision (left) and AES President Roger
Furness.

jectively Relevant Objective Assessment,
PartsIand II (Louis Fielder, Dolby Labo-
ratories); and Acoustical Measurements,
Parts I and II (Vance Dickason, Voice
Coil). Thirty-two papers were presented.

“This conference was unique as far as
the AES is concerned in that it’s the first
one to have a combination of invited and
contributed papers,” Cabot says.

Papers covered a wide range of mea-
surements and applications. Here are
highlights of some of them.

ACOUSTICAL
MEASUREMENTS
James Lee (Portland State University)
presented a very understandable over-
view of the Wigner distribution in his
paper “The Wigner Distribution: Sound
Fields in Time, Frequency, and Space.”

“The Wigner distribution is a method
for representing the time and frequency
domains asasingle graph,” Lee writesin
his paper. It is especially useful in “ana-
lyzing spatially distributed signals and
systems” and representing sound fields
such as those found in concert halls.

Lee pointed out that Sabine’s assump-
tion of a uniform energy density in an
acoustic space is usually not found in
reality, and that the single number re-
verberation time does not adequately
characterize an acoustic space. The
Wigner distribution, however, gives
some way of describing a non-uniform
energy density field.

Lee demonstrated this with graphs
produced by Yoshio Yamasaki of Japan.
He compared a classical 19th century
concert hall, with its rich diffuse sound
field, with a modern hall which had a
series of specularreflections asits sound
field.

“For the first time we have incontro-
vertible quantitative experimental evi-
dence that diffuse fields are structured
in a fundamentally different way than
fields generated by multiple specular
reflectionsin succession,” he writes. (Lee
said during the question and answer
session that he was not familiar with
TEF measurements of concert halls.)

This has ramifications for sound sys-
tem and concert hall designers. “There
are several computer programs that
purport to model the response of audito-
riums to large ‘cluster’ loudspeaker sys-
tems. Without exception these programs
compute the distribution of reflections
by means of ‘ray-tracing,’ that is, by as-
suming trains of multiple specular re-
flections and computing the resulting
energy at stations of interest. The audio
engineer. . . should be aware that the



design assumptions that are reflected in
hismodelare fundamentally erroneous.”

TEF measurementtechniquesapplied
to automated loudspeaker testing were
described by Donald Schwing (Techron)
in the paper “Loudspeaker Production
Testing Using the Techron TEF System
20 TDS Analyzer and Host PC,” co-
authored by Don Keele (DBK Associ-
ates and Consultant to Techron).

The system allows an engineer to de-
fine anumber oftests and test sequences
that will be performed by an often lower
skilled operator on a loudspeaker pro-
ductionline. Measurementsinclude time
(ETC), frequency (TDS), harmonictrack-
ing, impedance, phase, FFT spectrum,
harmonic distortion, THD and THD+N.

Pass-fail limits can be entered. These
limits can be determined in four differ-
ent ways: manual entry, measurement

of a standard, batch statistics, and re-
running batch measurement data in
mock production runs.

Comparison tests between the rejec-
tion rates of the computer-based system

THE AUTOMATED
SYSTEM WAS MORE
CONSISTENT AND
ACCURATE.

and actual human testers showed that
the automated system was more consis-
tent and accurate in finding failures.
Impulse response measurements
were discussed in a number of papers.
Paul Kovitz (Pennsylvania State Uni-
versity) described “Two Maximal Length
Sequence Devices for Measuring Room
Acoustics Parameters.” He noted that

¢

% Your Cabbae at
the Ticket Counter”

Visit us at the AES Convention in the
Moscone Center, Demo Room 232,

the measurement conditions must be
“stationary over the measurement pe-
riod,” and that careful choice of the se-
quence length is necessary, and that
averaging is needed to improve the sig-
nal-to-noise of the measurement.
David Griesinger (Lexicon, Inc.) also
recognized the problem that most acous-
tic measurement situations are not sta-
tionary and stable over time. He de-
scribed “Impulse Response Measure-
ments Using All-Pass Deconvolution,”
which he says overcomes this problem.
In this system, the stimulus is pulse or
a click that has been passed through a
series of all-pass filters, and then re-
versed intime. Griesinger used the Ariel
32Cboard with a DAT recorder and also
a Lexicon 480 to produce the stimulus.
The stimulus is played into the room
under measurement and the responseis

can lead you.

innovation.
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recorded on another DAT player. “The
hall data on the DAT is played back into
the 480 and deconvolved in real time,”
Griesinger writes. The advantages to
this technique is that the stimulus can
be any length, according to Griesinger,
so the stability oftheroomis not a factor.

A Macintosh computer program opti-
mized for obtaining impulse response
measurements of rooms and scale mod-
els was described by J. Polack (Techni-
cal University of Denmark) and others
in their paper “The Midas System for All
Scale Room Acoustics Measurements.”

This measurement system can operate
with different types of sources, such as a
spark or pseudo-random noise, as the
stimulus. The result is the impulse re-
sponse of the room under test. Process-
ing the impulse response results in the
reverberation time, energy ratios, center

time, amplification, lateral energy, speech
transmission index, and signal to noise.

The program uses a numerical com-
pensation for air absorption allowing
models to be used in ambient air, in-
stead of being filled with nitrogen or
other gases. However, according to the
authors, “the technique adopted in
MIDAS for compensating for air attenu-
ation does not allow a reconstruction of
pressure impulse responses, but only of
echograms. As a consequence,
auralization. . . is not yet possible. Re-
search is presently being undertaken in
that direction.”

John Meyer (Meyer Sound Laborato-
ries, Inc.) in his paper, “Precision Trans-
fer Function Measurements Using Pro-
gram Material as the Excitation Signal,”
described algorithms that obtain the
response of a system by using program

ROLLS has 3 new rack units the
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‘ controls jumpered to cither line inor line p) \
9 A |
® Up 1o one watt output per jack outs
‘ m Stereo Mono switch and Pan m Wide range tone controls on each \lROLI/S ,l
chamnel ]

' control
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include 6 VOLUME. and 1 PAN
controls, MONO/STEREO and
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VOLUME controls. The RM83 is a
basic stereo mixer with all 1/4”

® 8 XLR mike inputs and phantont
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material as the excitation source.

“The primary advantage of source-
independent measurement is that it is
the only known technique which is
unobtrusive and can provide acoustical
characterizations in the presence of an
audience,” Meyer writes. “When imple-
mented using standard FFTinstruments,
however, significant errors are encoun-
tered due to the characteristics of typi-
cal program material signals and noise
contamination.”

The algorithms, signal thresholding,
coherence blanking, constant-Q trans-
forms, and vector/smart averaging elimi-
nate or reduce of a number of these
problems, according to Meyer.

The importance of making binaural
measurements was noted by David
Griesingerinthe paper mentioned above
and in another paper he presented, “Mea-
sures of Spatial Impression and
Reverberance Based on the Physiology
of Human Hearing.”

Mahlon Burkhard (Sonic Perceptions)
demonstrated this quite dramatically in
his paper “Merging Subjective and Ob-
jective Acoustical Measurements,” co-
authored with Klaus Genuit (HEAD
Acoustics).

He writes: “A human listener receives
information simultaneously through two

" ears thus enabling interpretation of spa-

tially complex sound events that a single
measuring microphone misses. Thus
anaurally-adequate sound measurement
and analysis system needs to capture or
record sound events binaurally as can
be done with an artificial head measur-
ing system and with an analysis system
that has evaluation algorithms analo-
gous to human hearing.”

He described the BAS system which
does just such an analysis, and showed
color slides of measurement results.

DISTORTION MEASUREMENTS

Distortion measurements of systems,
electronics, or transducers give an indi-
cation of the types of non-linearities that
are present. There are many different
types of distortion measurements, and
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each has an application.

Richard Cabot (Audio Precision, Inc.)
in his paper “Comparison of Nonlinear
Distortion Measurement Methods,”
gave a good tutorial on types of distor-
tion, their causes, and different ways of
measuring it.

Harmonic distortion uses a single fre-
quency as the source signal. Any har-
monics of that frequency measured at
the output of the device under test is
distortion. The measurement is com-
monly made by notching out the input
frequency and measuring everything
else that is left, which will include noise
(hence the THD+N). A spectral analysis
ofjust the harmonics eliminatesthe noise
component.

One problem with harmonic distortion
measurements is that the distortion prod-
ucts quickly fall out of the bandwidth of

the device under test as the frequency of
the fundamental is increased.

The SMPTE Intermodulation test uses
a 60 Hz and a 7 kHz signal summed

TWO DIFFERENT SETS
OF BEAT
FREQUENCIES CAN
BE PRODUCED.

together. In the 4:1 mode, the low fre-
quency is four times the amplitude as
the high frequency tone. The sum and
difference products around the higher
frequencies are the distortion products
that are measured.

The CCIF IM distortion test uses a
pair of signals that are closely spaced
apart, for example 14 kHz and 15 kHz. If
the system under test is non-linear in

DN728
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some way, two different sets of beat
frequencies can be produced. One set,
the lower frequency set, is the differ-
ence frequency and its harmonics (1
kHz, 2 kHz, etc.) are produced when
even order or asymmetrical non-
linearities are present. The second set
surrounding the high frequency input
signals (13kHz, 16kHz, 12kHz, 17kHz,
etc.) is formed when odd order or sym-
metrical non-linearities are present.

The FASTtest total distortion mea-
surement uses a sum of several
sinewaves with user defined frequen-
cies, phases, and amplitudes for the ex-
citation signal. Distortion products that
fall between the stimulus frequencies
are measured and plotted.

Focusing on electronics, Cabot com-
pared eight measures of distortion on
five different distortion types.
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He investigated output stage non-lin-
earity, output stage asymmetry, cross-
over distortion, hard slew rate limiting,
and input stage non-linearity with
SMPTE 1:1 and 4:1, CCIF 2nd and 3rd,
THD+N at 1 kHz and 20 khz, DIM30 and
FASTtest total distortion. He found that
some measurements are more suited to
revealing certain types of distortions
better than others, butin many casesthe
different distortion measurements
tracked each other.

Steve Temme (Bruel and Kjaer Instru-
ments) discussed some of these and other
distortion measurements, in “Why and
How to Measure Distortion in Elec-
troacoustic Transducers.” He advocated
more use oftwo-tone measurements since
the distortion products remain within the
pass-band of the device under test. He
also discussed an intermodulation mea-

surement for transducers, transient dis-
tortion, and other distortion measure-
ments that may have a limited use.

Temme described how these distor-
tionmeasurements can be made ontrans-
ducers without an anechoic chamber
usingthe Time Selective Response (TSR)
technique as employed in the Bruel and
Kjaer 2012 Audio Analyzer.

How well distortion can be measured
depends upon the instrument used to
perform the measurements. In “Test and
Calibration Applications of Multitone Sig-
nals,” Robert Metzler (Audio Precision,
Inc.) described a method of calibrating
distortion analyzers by using an instru-

- NEXT

Scene from

the AES Test &
Measurement
Conference.

ment (such as the Audio Precision Sys-
tem One) which can create a frequency
spectrum that mimics distortion prod-
ucts, butwithaknownand accuratevalue.

In the process of testing out this tech-
nique on a number of different distor-
tion analyzers, Metzler discovered cer-
tain problems that differentiated distor-
tion analyzers.

Some auto-null analyzers “have accu-
racy problems when the distortion prod-
uct is dominantly odd (especially third)
harmonic,” he writes. "The notch filter
frequency tuning and nulling circuitry
may be confused by any odd harmonic
energy present, causing imperfect fun-

For quality, it combines true 18-bit linear 5u$ resolution for critical time settings. audio for video or satellite transmissions.
The DN728 leads the way in digital delay

terchnology. To see and hear its full spectrum, call

processing with an effective 200kHz sampling rate,
giving all the benefits of a 108dB dynanic range, flat
20Hz-20kHz phase and frequency response —and a

1deal for synchronising multiple signal
distribution systems and multi-way speaker

systems, it's equally formidable when delaying  us now for a free colour brochure.
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damental rejection with consequent
measurement errors which are usually
phase-dependent.”

The type of filter used to notch the
fundamental also affects the measure-
ment result. A two-pole notch filter will
notcompletely filter out the second order
harmonic as well as, say, a four-pole filter.

“This insertion loss causes the ana-
lyzer to display a lower value of distor- |
tion than the true value when distortion
ispredominantly second harmonic. This
second-harmonic attenuation is fre- |
quently the largest single error source |
in many distortion analyzers.” |

The moral of the story: test the test |
equipment. |

SYSTEMS |

CalPerkins (Harman Electronics) con-
ducted a workshop titled “Measurement
Techniques for Debugging Electronic
Systems and their Interconnection.” |

He chided manufacturersofelectronic
equipment for notconsidering howtheir |
products will be integrated into a total |
system (or in other words, connected to
some other piece of gear). '

“The point here is that the customer
should be able to purchase a group of '
components, buy some cables, and plug
it all together without having to worry |
about chassis ground lift straps, cutting
cable shields, and exotic power distribu- |
tion systems. The current state of the art
demands that the user have more tech-
nical competence than the group that
designed the equipment.”

He noted, as an example, that there is
not a standard for grounding schemes
inside a piece of equipment and that |
often the only way to know what kind of
internal grounding system a manufac-
turer uses is to open the top and trace
out the grounds with an ohmmeter.

“In some cases, only the PCB design
draftsman knows exactly how the shield-
ing and grounding is done. Because of
the time pressuresto release aproductto
market, the quickestapproachthatworks
on the bench is the one chosen for pro-
duction, and the systems approach is

ignored or rationalized away,” he writes.

To help educate the user, Perkins dis-
cussed topics such as RFI detection and
elimination, cabling, balanced and unbal-
anced inputs and outputs, common mode
rejection for both input and output,
grounding and shielding problems, AC
power line distribution and distortions,
problems caused by equipment power

supplies (especially switching ones),and
load distribution problems (such those
common to 70V distributed systems).
Perkins also demonstrated that con-
necting up a piece of test equipment to a
device in order to diagnose a problem
often causes additional, and often unsus-
pected, problems. Fortunately, he offered
(Continued on page 72)
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Acoustic
Analyzers

A Second Look at the High Performance Variety

bout three years ago I began

our series of reviews of audio

analyzers. The series included
the sophisticated computer-based ana-
lyzers like the MLSSA and SYSid sys-
tems, the basic but competent Audio
Control realtime analyzer, and recently
I took a look at the Sound Technology
RTA-4000 which is sort of a missing link
between computer-based and standalone
test gear.

Since I began reviewing test gear in
these pages, DRA Labs has updated the
MLSSA software from the 6.0 that I re-
viewed to release 8.0. Bell Labs/Ariel
has made dramatic advances with SYSid
since I reviewed 2.0. The current ver-
sion 4.0 is a match for the competition
and 5.0 will be released in time for the
October AES. I never reviewed the ear-
lier stand-alone TEF machines because,
to be frank, I felt that the operation was
too ambiguous and counter-intuitive for
the bulk of our readers. The new com-
puter-based TEF 20, along with TEF’s
new RTA (real-time analyzer) software,
is intended to directly address this is-
sue. When the TEF 20 was first intro-
duced, the software was too premature
for an in-depth review. Since the TEF 20
has been around for awhile, I think it is
time for a close look.

Perhaps the mostinteresting develop-
ment in acoustic analyzers is the LMS
System from ATI. This is a computer-
based analyzer that offers much of the
performance of the MLSSA, SYSid, and
TEF systems, but costs only $1,200, in-

Mike Klasco is the Technical Editor of Sound
& Communications magzine.
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BY MIKE KLASCO

Ariel’s Sysid, Il

cluding a calibrated mic and preamp!

LMS

Because the LMS is both simple to
operate and cheap, it will be extremely
appealing to sound contractors, so in an
upcoming issue we will start our next
series of reviews with the LMS system.
Usually, after I write a preface to an
article and refer to a future test, I get all
sorts of calls and letters wanting to know
the results from readers who don’t want
to or can’t wait. So, if you want the bot-
tom line on the LMS, my conclusion is
that it is far more useful than a 1/3
octave realtime analyzer, but lacks the
speed, freedom from rejection of extra-
neous noise, and analysis power of its
more expensive competition, such as
the SYSid, MLSSA and TEF systems. I
should point out that I liked it enough to
buy one for a friend.

I have already completed my prelimi-
nary testing of MLSSA 7.0 (the review

will be on 8.0) and SYSid 4.0 (the review
will be on 5.0), so here is a quick look at
what each analyzer currently offers.

MLSSA

The MLSSA system that wasreviewed
was a beta version of release 6.0. Since
then, MLSSA has achieved great suc-
cess, especially with speaker designers,
and increasingly with the more sophisti-
cated sound contractors. When I re-
viewed release 6.0 I found the operation
intuitive and enjoyable. Aside from test-
ing frequency response, time response,
impedance and other speaker driver
tests, MLSSA offered special features
for sound contractors: RT-60, intelligi-
bility and more. I have been working
with release 7.0, which has been out for
about ayear, and software installation is
even easier with many new features
added, such as polar response, remote
data acquisition by use of a DAT ma-
chine, and a type of pseudo




Intermodulation distortion test. Distor-
tionanalysesis not MLSSA’s strong point
because it is only a 12-bit system and its
signal generator can only produce
puesdo-random noise and impulses.
MLSSA 8.0 will have just been released
by the time you read this and new fea-
tures include faster processing time, a
longer time-base display for any given

bandwidth, expanded file import and ——

export facilities and quite a bit more.
Although MLSSA has been criticized |
as being inherently limited by not being
dual channel nor having a DSP engine
like the TEF 20 and SYSid, these limita-
tions are actually not as “dead-end” as
they seem. Actually, thehardware board |

Actually, the
hardware board t
that MLSSA uses

is already dual
channel.

that MLSSA uses is already dual chan-
nel, but for dual- channel operation the |
filter daughterboards would need to be
replaced (they are presently cascaded
to achieve the desired slope).

As to the lack of number crunching
power, MLSSA depends on your
computer’s math coprocessor. The 486 !
RapidCAD CPU upgrade that Intel is
offering for 486 computers is signifi- |
cantly faster than the 386/387 combina- |
tion, and the 586 “P5” will be about five |
times as fast as the 486 (at least for the
FFT type of computations that MLSSA
requires). These new computers offer
number crunching performance roughly
comparable to the DSP engines used in
other test systems. We will take a closer
look at this as well as the other strengths
and weaknesses of MLSSA 8.0.

SYSID

SYSid means SYStem identification,
or total characterization of whatever is |
being tested. The potential of the SYSid i

ATI’s LMS system.
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FIRST PERSON

A SEGRET WEAPON: WOMEN IN
THE CONTRACTING BUSINESS

At the NSCA Expo in
Anaheim, a seminar
organized by NSCA
board member Miriam
Evaslin of Pro Tec
Electronics was tar-
geted towards men but
presented by women
in the industry. The
title of the presenta-
tion was “Women in
the Marketplace.”
Evelyn Reis Perry,
president of Carolina
Sound, was one of the
speakers. We’ve asked
and received Ms.
Perry’s permission to
print a transcript of
her talk, which follows
— Editor

I have heard that the reason Moses
took 40yearsto getthe Israelitesthrough
the desert is that — even then —men
wouldn't ask for directions.

Waitaminute sir! Lock that door. This
is not going to be a male bashing ses-
sion.

As amatter offact, Ilove men. Some of
my best friends are men. Some of my
employees are men. I'm married to a
man. In fact, I have two men children.

But it seems to me that there was a
reason that after God created man, he
went back to the drawing board and

Evelyn Perry isthe president of Carolina Sound.
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made some additions and corrections.
These changes didn’t necessarily make
this second person better, just different.

And those differences may be the se-
cret weapon that your business — Mr.
Owner, or Mr. Manager — might use to
double your sales, to manage the team-
work in your offices or to direct the
technical division.

It is a well known fact that the very
characteristics which have made women
the leaders and successes in their com-
munities, their churches, their volun-
teer work, and their families are the
traits that make a service businessthrive.

We are the nurturers — the builders
of relationships, the caretakers, the lis-
teners, the compromisers, the com-
municators.

Aren’t those the same traits that build
the long term relationships with your
customers and employees?

Aren’t they the same skills (problem
solving, relations building, listening,
communicating), that make for consul-
tive selling instead of bulldozing?

Sometimes, the roadblocks for us are
innocuous. I found, in starting our busi-
ness, that the men I would call on —
whether bank loan officers or custom-
ers —did fine in relating to and respect-
ing me when there were just the two
of us. But if I brought a man with
me, whether my husband (who is VP of
our company) or my technician, I
would get a limp handshake, a patroniz-
ing look that could have been a pat
on the head, and the rest of the conver-
sation would be directed at the man
in the room.

The fact that I was the CEO and GM
didn’t really matter. It was uncomfort-
able to them; and the man with me was,
for them, more of a “known quantity.”

It has taken eight years in the indus-

try, but those same men now call on me
and they know who directs the day to
day operation of our company. Their
respect and their comfort level have
been raised.

And here’s the key: Their business is
the better for it. They have sold our
company more product than they did
before I was there. The bankers have
made us solid loans which have been
repaid. And they now have a different
slant on both our and their business
than they would have received from a
male counterpart.

OWNERSHIP
(SOMETHING MANY
OF YOU WILL
UNDERSTAND)
LOOKED MORE AND
MORE ATTRACTIVE.

Could you be making the same mis-
take? When you talk about the “girl” in
your office, or your secretary? It is not
the word “girl” that is offensive; it's the
fact that you can’t see past that word to
the person and the package of talent she
brings to you.

Could you not be seeing past what she
has been doing for years to what she
could be doing for your company?

Is it possible, gentlemen, that in your
office there is a woman who could apply
all of those skills she has used to keep
your office — or you — running, and
apply thatto sales or to management, or
to installation! And make you rich!

Let me share with you how I got into
the sound, video and Muzak business,
because I think it is relevant.

I'had been in management for govern-
mentand private non-profit corporations
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pixels for unprecedented high resolution. So Ly . i
images are strikingly clear and incredibly e x I 1 1 The High Resolution
crisp — even the difficult-to-eapture lines of : Sarp\fls:on XG-2000

a detailed computer graphic image. ojection System

PORTABLE B What's even more impressive, this quality is now
available in a lightweight 279 Ib. projector that can be effortlessly carried
from one location to another.

CONVERGENCE-FREE B And because it's solid state LCD, the
XG-2000 sets up in minutes instead of hours. Without the complicated
technical convergence adjustments required by “tube” type projectors.

Use it for any size presentation. The XG-2000 zoom function
instantly adjusts from 20" to a giant 150" measured diagonally.

Connect it to virtually any source. The XG-2000 incorporates indus-
trial-type BNC video inputs, S-video terminals and analog RGB for easy
hook-up, including to many PCs*

There's also a convenient reverse scan switch for rear projection
and backlit remote control for use in even the darkest rooms.

We promise you that you've never seen an LCD with presentation
skilk like this.

So contact your local authorized Sharp Industrial LCD Products
Dealer for a demonstration or call (201) 529-8731. Fax (201) 529-9636.

LCO PROJECTION SYSTEMS

SHARPYISION

tSIMULATED IMAGE. *MAY REQUIRE THIRD-PARTY INTERFACE. © 1991 SHARP EILECTRONICS . p FROM SHARP MINDS
CORPORATION, 'NDUSTRIAL LCD PRODUCTS, SHARP PLAZA, MAHWAH, NJ 07430-2135 COME SHARP PROD
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lieve that women leaders are better at
sharing power and information. Their
egoes don't get in the way as much. This
sharing tends to create more loyalty and
less criticism during a crisis.

This and other studies do not
necessarily suggest that women
leaders are more or less effective than
males, only that there are strong
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Demo Program Available -
Call or write for details

@ pevusHemz

differences in style.

Georgette Mosbacher, former Chair-
man and CEO of her own cosmetic com-
pany, has said: “Women realize that the
playing field is not even and that
women have more obstacles to over-
come than men do.” But successful
women find it more productive to con-
centrate on overcoming the obstacles,

not whining about them.

And I suggest to you that successful
men can see past old standards and
discover a new secret weapon for the
future of their business. The successful
women that I know do not find them-
selves at war with men. And the success-
ful men recognize that giving women
the opportunity to shine can only be of

of EASE-

= Simplified Room Entry

= Superior Data Presentation
& Color Graphics

» Extensive Loudspeaker
Data Base
(Over 20 Manufacturers Included)

= Upgradable to EASE
atany time

= AutoCAD Data Exchange

= No Annual Renewal Fees
or License Reviews

= EASE Simulation Speed
and Accuracy

17191 Armstrong Avenue
Irving, California 92714

Tel 714/ 250-0166 Tel 4727711880
Fax 714/ 250-1035 Fax 4727711885

EASE Software - © Copynght ADA (Acoustical Design Ahnert), Germany

Solligrenda 48
N-0491 Oslo 4, Norway
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| SUCCESSFUL WOMEN

| FINDIT MORE

. PRODUCTIVE TO

CONCENTRATE ON

. OVERCOMING THE
OBSTACLES, NOT
WHINING ABOUT

THEM.

benefit to both. Women I have seen in
non-traditional jobs have in common
great energy and enthusiasm for the
choices they are making for their lives.

By the year 2000, women will own
more than half of all small businesses in
this country. These women face incred-
ible challenges, but their achievements
liein circumventing personal roadblocks

BY THE YEAR 2000,
WOMEN WILL OWN
MORE THAN HALF OF
ALL SMALL
BUSINESSES IN THIS
COUNTRY.

and finding their way to the other side
— without succumbing to the victim
' mentality.
| And the challenge to you men lies in
acceptingand encouraging those women
— and the ones you perhaps need to
look at again, for the first time, in your
own business and to see their skills and
talents and potential as abalance to what
you already give to your business.
Talent is not where you find it. It is
| where you look for it. ||




THESE CONSOLES
S0 MANY FEATURI
COULDN'T FIT THEI
ALL ON THIS PAGE

solﬂ. A new breed of console packed with more
features per square inch than anything in its class. And
the pure, transparent sound that has made Soundtracs
sO popular in studios and on stages around the world.
At prices that make sense for today’s cost-conscious
professionals.

SOLO LIVE. Available in 16, 24 and 32 input frame sizes.
Four independent sub-groups, right/left master and
mono sum output. Four band EQ with two swept mids.
Six auxiliary sends. Balanced inputs and outputs. Four
stereo effect returns. 48V phantom powering for all
mic inputs. Raised meter bridge.
SOLO MIDI RECORDING. Available in 16, 24 and 32 input
frame sizes. Automated MIDI Muting on all channel
inputs, MoNitor inputs, group outputs, stereo effect
returns and auxiliary masters. Four band EQ with two
swept Mids, assignable to monitor inputs. Six auxiliary
. o MR sends —four assignable to monitor inputs. Four stereo
s effect returns with two band EQ, balance and level
(z)> . 3 controls. Raised meter bridge.

We wanted to list a// of the features on SOLO consoles
but we ran out of space. If you want to find out more about every
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SOUNDTRACS:=

Exclusively distributed in the US. by Samson Technologies Corp
PO. Box 9068, Hicksville, NY 11502:9068  Tel (516) 932-3810  Fax (516)932-3815
© 1992 Samson
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Theaters

and

Auditoriums

Flexibility Makes for Good Business

1l the world’s a stage, but it
A takes a smart contractor to

maintain status as a major
player in the theater and auditorium
market. Opinions vary over whether or
not the market is growing, but Sound
and Communications’ contacts ex-
pressed a belief that it is not shrinking.

“l think that market’s pretty good,
because alot of itis on budgets that were
settled a while ago, and they don’t ride
the economy quite as much as an
individual's purchases,” states Ivan
Schwartz, concert sound marketing
manager for Electro-Voice. “For ex-
ample, there may have been a theater
that four years ago said, ‘In two years we
will start a renovation project; in three
years we will have a new sound system.’
So that money was allotted a couple of
years ago.”

Theater/auditorium work is steady,
says Thomas ]J. Frericks, Jr., president
of Copp Systems, Inc. of Dayton, Ohio.
“We typically see two to three, maybe
four [theater/auditoriuminstalls] ayear,
and that’s what we’ve seen in the last 10
or 12 months. . . .[A]round the country,
you're probably seeing an increase in
auditoriums and theaters.”

The marketis small, says Jay Johnson,
CEO at Central California Electronics,

Maria M. Conforti is a freelance writer in the
New York area.
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BY MARIA M. CONFORTI

Hutchison Community College Theater in Hutchison, Kansas.

but it is growing. “A lot of people are
redoing their systems, retrofitting,” he
explains, adding that he’s done more of
this kind of install recently than he had
in the past. Johnson adds that most of
the retrofits are for systems from 15 to
25 years old.

Increased consumer sensitivity to
sound quality spills over into theater/
auditorium work, says Mark Mayfield,
marketing communications manager, of
Bose Corporation’s pro products divi-
sion: “There’s more of a heightened
sense of what quality sound is all
about. . . .With the rise of the compact
disk player, there’s a sense of quality

sound out there that wasn’t even there
five yearsago.” So it’s not surprising that
two primary concerns have increased in
importance today, says Gerry Barclay,
marketing services coordinator
for Crown International: “Feedback is
always a big concern, and proper mic
placement is always something that’s
debated.”

“The flexibility of the system — the
need of the client to be able to broadcast
live, to record, to do many different things
— is the most requested new thing that
we've seen,” Johnson says. “They still
want good sound, ease of operation, but
flexibility is probably the number one



new thing that they’re adding. For some
reason or other, they weren't able to use
the system that they already had for a
particular program or event that they
needed to do, and that generated the
need to replace their system.”

“We've got systems that within five
yearsare beingtaken out,” Frericks ech-
oes. “They’re perfectly good systems,
it's just that they haven’t been operated
properly for the last couple of years, and
the client feels that they need a new
system to improve the sound. That’s not
usually the case. It’s just usually that
they need to be trained properly. Quite
often, we'll go in and help them through
it, even though we didn’t install the sys-
tem. We feel that gives us a better rap-
port with the customer down the road.
Quite often, we'll go in and say, ‘Here’s
what it takes to get you back up to where
you were four or five years ago, and we

For some reason or
other, they weren’t
able to use the
system that they
already had for a
particular program
or event.

don’t think you need a new system.”’ On
the other hand, some of the customers
have hired a consultant who has told
them they need a new system, and we
kind of quote that job tongue-in-cheek.
Wewon'ttry to go around the consultant
and create bad blood.”

Many non-profit organizations empha-
size cost, Johnson adds, and they are
often willing to sacrifice quality for dol-
lars. “We feel that if we're going to put
our name on, there has to be a certain
quality about it. When they get down
below that quality, it is really not some-
thing that you want to get your name on.
So it’s better to walk away from those at
that point,” he says, adding that it isn’t
always necessary to walk away. Instead,
contractors can work with willing cost-

Example of an American Sound install in progress. The central cluster is
hidden behind a grille centered over the stage. At the rail are acoustical panels
to be hung. The walls are fabric covered fiberglass panels. This is a Jaffee
Acoustics design.

concious clientsin stages by starting out
with a basic but expandable system.

For high school and college installs,
pragmatism rules. “In the educational
market,” Frericks reports, “it’s ‘How can
we keep the kids out of it” They want a
professional system, but on the other
hand, they’ve got a bunch of kids who
think they can rebuild the world. . . . We
try to design systems—or suggestacon-
sultant to design systems — with the
least number of buttons possible, the
digital equalizers, the power amplifiers
that don’t have the controls on them for
the students to play with it. We like to
lock everything up as much as possible
and usually only give them the compo-
nents that they need to be associated
with—the mixing board, cassette player,
and CD player.” Corporate clients seek
sophisticated control systems, adds
Frericks, “so when they make a selec-
tion, they have the proper audio channel
routed to the proper speakers.”

“We're seeing more sensitivity to in-
trusive sound systems on the part of the
theater owners and auditorium opera-
tors,” states Mayfield. “They know that
they need sound systems, but they’re
concerned abouthow much roomittakes
and what it does to their sight lines.”
Since aesthetics are becoming more
important, Mayfield continues, speak-

ers are getting smaller.

“A lot of the speakers that are going
into the auditoriums,at least in northern
Kentucky, are the redesigned boxes with
the horns and the speakers in them,”
concurs Jack Toerner, president of
American Sound & Electronics, “as op-
posed to the separate horns, drivers, and
bass kits, which makes it a little easier
for some to work with.”

“The popularity’s growing of packaged

A lot of the
speakers that are
going into the
auditoriums, at
least in northern
Kentucky, are the
redesigned boxes.

systems, of full-range single boxes and
high-andlow-frequency box systems, as
compared to traditional horn/driver-
based box systems,” Schwartz says. “A
lot of this is due to customer demand, of
having to do more high-level sound rein-
forcement; they want a system that will
basically be compatible to the technical
requirements of whoever’s coming in to
use the system.”

Due to the aforementioned demand
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for flexibility, clients are “outgrowing”
their mixing consoles, Schwartz says.
“There’s a lot of problem-solving in that,
having a lot of different types of media
and trying to reproduce a lot of different
types of formats of things. They’re look-
ing more for consoles that have more

Hearing Assistance + ADA = Opportunity *'

The Americans with
Disabilities Act (ADA) now
requires accessibility for the
hearing impaired in most
public facilities. Only
Williams offers high quality
FM and Infrared systems that
meet ADA requirements for
theaters, cinemas, conference
rooms, auditoriums, and

line inputs, switching flexibility, matrix
in and out, and so on. There are a lot
of facilities that have modern speaker
systems, but fairly traditional mixing
consoles.”

“Computer control is upcoming in the-
aters, as it is in other facilities,” says

tao

arenas. For more information

on how you can benefit from
the new ADA opportunities,
call today.

Over 15 years experience
Full product line

Fast, friendly service
Made in USA

* % % % %

3 year warranty Py

&

Call Toll-Free:
1-800-328-6190
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Infrared System

Y/ viliams sound ®

"Helping People Hear"

The Topeka Performing
Arts Center in Topeka,
Kansas. A Coffeen Fricke
& Associates design.

Barclay. “Theaters will also have remote
control via computer, so that all the am-
plifiers, and the mixing in the future
could actually be taking place on a com-
puter screen. Theaters will be keeping
up with the rest of the sound market, and
tryto keep on the forefront of the market
and have the latestand greatestin sound
products. . . .Wireless is really impor-
tant on stage.”

“I think wired mics are becoming ob-
solete,” echoes Johnson. “They’re still
using them — don’t get me wrong — but
more and more [ think that obsoles-
cence is setting in. Proper installation,
time alignment delays, propertechnique
in installation and using the equipment
that’s available today to properly lay it
out, and using good instrumentation
when you're laying it out is the hottest
thing today, because it’ll improve

A good system
takes some tender
loving care.

the quality of the system without really
generating a tremendous amount of
more cost.”

While the market remains viable,
watch your back: It’s a jungle out there.
“It’s very, very competitive,” Frericks
says. “I'd like to see things better, hope-
fully within the next few year. 'm not
sure how some contractors can install a
properly working system with the kind
of dollars they’re currently bidding.

“Look at the bottom line; look at the
real cost for doing a theater or audito-
rium system,” Frericks advises. ”A good
system takes some tender loving care to
properly educate the people on the use
of that system. You really need to sit
down and make them understand what
they have so that they can use it to the
fullest extent possible.” Since school
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Crown's unidirectional condenser
microphone series was developed to
provide solutions for virtually every
gooseneck miking ay “lication. Each

microphone features a supercardioid pick-

up pattern, your best choice for controlling
feedback, and background ambience,
while providing excellent coverage.

LM-300 shown

K
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LM-300

A dual-flex gooseneck condenser, the
LM-300 is perfect for lectern, pulpit and
conference room applications.
LM-300L

A'longer version of the dual-fiex LM-300,
the LM-300L accommodates off center
positioning on pulpit or lectern.
LM-301

The LM-301 provides a unique threaded
mounting collar and cable routing capability
enabling the microphone to mount to mic or
desk stand, mic boom or Atlas AD-12 male
adaptor.
LM-200A

Featuring a rugged ball and socket
swivel, the LM-200A is ideal for applica-
tions where the microphone may be
subjected to continuous abuse.
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Supported by the best warranty in the
business, a three year guarantee,
including parts and labor, the LM Series
delivers the performance and quality
you've come to expect from Crown
products.

For additional information and a free
copy of the microphone applications
guice or full line microphone catalog,
contact Crown toll free: 1-800-535-6289.
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Guaranteed Excellence

Made in U.S.A.

Exported by Amcron
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auditoriumsare frequently used for town
meeting facilities, it’s important to train
adult school personnel on the systems,
notjust students. “For systemslike this,”
Frericks says, “putting them in is one
thing, but babysitting them for ayear or
two is another thing, and that’s where

the costs come out.”

Know which work will profit you the
most. “Contractors are becoming more
sophisticated in going after bigger jobs
because they’re just not making enough
money going after bread-and-butter small
jobs,” Mayfield notes, “and they’re look-

Loudspeakers above tension
grid at the Drama Theater of
Johnson Community College
in Overland Park, Kansas.

ing toward manufacturers for help in
getting the bigger jobs.” The retrofit
market is the most profitable market,
says Johnson. “The new construction
market has the weakest profit line in it.
In the retrofit market, they come to you
because they’ve heard of you and know
that you can do the job, and therefore
you have a little bit better focus and
attention of the customer, and you can
really do a better job.”

It also helps to have some big guys in
your corner. “Involve the manufacturer
more,” Schwartz advises. “I know for a
fact that all the manufacturers, espe-
cially the larger ones, have gotten very

Cinemas and Live Theatres
Retirement Communities

The Perfect Solution for Providing an Assistive Listening System W

hile Complying with the ADA.

MuniciRal and Legislative Facilities

(/] SENNHEISER

Sennheiser Electrcnic Corporation 6 Vista Drive, P.O. Box 987, Old Lyme, CT 06371 (203) 434-9190, Fax (203) 434-1759
Manufacturing Plant: D-3002 Wedemark, Germany AudiolLink ® is a trademark of the National Captioning Institute, Inc.

Houses of Worship

SEC.Inc. SE-IR 11/9)
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involved with working with their cus-
tomers to help in the proper application
of product or product modification. I
think that for the more successful con-
tractors, part of their success is a very
good working relationship with the
manufacturer.”

“I've always thought that our custom- |
ers who do the best don’t take the time
to look to either side of them, they keep
moving forward,” observes Barclay. “It's
natural for some to look around, but if
they keep going forward to see what
works best for them, then the other
people are going to be watching them.”
Contractors should keep proper system
design for the facility and for the

I know for a fact |
that all the
manufacturers,
especially the larger
ones, have gotten
very involved with
working with their |
customers to help |
in the proper |
application .
|

application top priority, Schwartz says.
“There are a lot of end users in facilities
that are saying ‘I want Brand X box
system,’ and it may not be in their best
interest to do that. It's more and more
important that contractors and consult-
ants are involved in specifying the cor-
rect systems. There’s still no replace-
ment for a properly designed, well
thought-out system.” |
“We've got alittle saying around here: |
We'd rather be the second guy in than |
the first guy in,” Frericks says. “Wetend
to think we'’re a little more customer |
service oriented than ‘the first guy in,’
and we want the client to experience the
difference between our way of doing
business and the guy that ran in, put the |
system in, and ran out the door and
didn’t shake their hand.” H

PISTON
POWER

'l—l‘\e Clair Brothers P-4 Piston box
represents a major breakthrough in
speaker design with the world's first
truly arrayable system. No other
enclosure can match the size
advantages and performance
characteristics of the P-4 Piston.

The P-4 is the product of years of
research and experience combined
with the most advanced design
technologies. The net result is a
speaker system with remarkable

intelligibility that
virtually eliminates
the problems associ-
ated with multiple
loudspeaker pattern
overlap.

The unique shape
of the P-4 provides
the perfect element
for tightly wrapped
arrays. It can also be
utilized in a variety
of applications from
systems requiring a
single enclosure to
arrays configured as
large as 360 degrees.

Clair Brothers
Audio, shaping the
future of speaker
system design.

For additional product and dealer
information, contact Gene Pelland at
1-717-665-4000.

* Three-way Active
* Infrastructure Rigging and Handles
* Dimensions (H x W x D)

Clair Brothers Front - 48.5" x 13.25" x 27"

Audio Systems, Inc. Rear-48.5" x 2.75" x 27"

P.O. Box 3%6 * Coverage Angles: 38° x 60"

Lititz, PA 17543 * Operating Range: 38Hz to 20kHz
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A Merger
of Physics
and Music

Roger Gans at the San Francisco Opera House

pera is the plural of the Latin
word “opus,” which means
work — work of art, in this
case. And yet those Italian wordmasters
of yore knew whereof they spoke in
more ways than one. Mounting an opera
production is work of an intensity and
complexity rivaling that of amilitary cam-
paignorlunar construction project. Imag-
ine a situation in which a full orchestra,
large chorus, soloists, plus assorted
sword carriers and other players per-
form what amounts to a symphony, dra-
matic play, choral work, and ballet on
the same stage all at once, generally with
the enormous cast swaddled in noisy,
elaborate costumes flouncing their way
around massive sets that play mean tricks
with sound. Work indeed for all involved,
particularly the sound designer.
Overcoming the acoustical obstacles
presented by even the most minimalist
opera (and there aren’ttoo many ofthose)
requires ingenuity, patience and skill.
These qualities are amply represented in
the person of Roger Gans, sound designer
for the San Francisco Opera. Gans is
charged with creating soundscapes for
what is essentially an 18th-and 19th-cen-
tury art form that must find a 20th-century
audience. To do this, he utilizes advanced

Pamela Michael is a freelance writer and
frequent contributor to Sound and Communi-
cations who lives in Berkeley, California.
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Roger Gans with his instrument, the SIM
System II.

technology with the enthusiasm of a
zealot, and the sensitivity of an artist. (The
music/technology gene pool must run
very deep in the Gans family: brother
David — a musician and computer whiz
—isproducer ofthe nationally-syndicated
“Grateful Dead Hour” radio program.
Roger Gans said the two played music
together as teenagers, then went their
separate musical ways.)

San Francisco’s opera house opened
its doors in 1932. The ornate beaux-arts
style 3,252-seat house is known officially
as the War Memorial Opera House. The
stage area is 134 feet wide and 84 feet
deep. The height from stage to roofis 14
stories. Barely visible 14 stories up is a
fine net stretched across the house to
catch any pieces of the elaborate plaster
ceiling ornamentation that might have
beenloosened by the Loma Prieta earth-
quake. Luckily, says Gans, very few
pieces have fallen. The Opera House did
sustain enough damage, though, to re-
quirerepair and reinforcement; the com-
pany will be forced into nearby tempo-
rary quarters at the Civic Auditorium in
1996, while the historic building isbeing
renovated. As a registered landmark,
the grand Opera House is worthy of
restoration on several fronts, and the
building’s history is political, as well as
musical and architectural: the United
Nations Charter was signed there in
1945. Roger Gans told us that workers
still occasionally unearth conduitfromthe
translation cables installed in the *40s for
the UN conference that resulted in the
founding of the UN.

Today’s War Memorial Opera House
ispartofan elegant artsand government
complex surrounding Civic Center Park
that includes Davies Symphony Hall,
The Museum of Modern Art, City Hall,
the public library and other massive for-
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is 14 stories.

mal structures.

Sound & Communications spentamorn-
ing poking around the darkened Opera
House with Roger Gans — backstage, on-
stage, underneath the stage, in the booth,
in the pit. He showed off the Opera’s
snazzy advanced model SIM machine —
the “Source Independent Measurement”
system from Meyer Sound, justacrossthe
bay in Berkeley. The SIM technique has
been most prominently used for special
sound events such as televised live broad-
casts, but also for live theater. Recently
SIM has been finding application in per-
manentinstallations, with the War Memo-
rial Opera House being one of the most
notable.

The basic SIM machine consists of a
486 computer (an MS-DOS platform com-
puter with 8 megs of memory, set up so
you don’t have to deal with DOS). It has
a standard footprint, rack ears, and has
a 115 megabyte removable hard disk
with 1.4 floppy. Sound Designer Gans,
who along with his head sound man
Max Christensen shapes the sound of
all the stage productions at the Opera
House, eagerly demonstrated [for Pam
Michael and Mike Klasco] the capabili-
ties and creative uses of this nifty piece
of equipment.

Sound & Communications: Why does
the Opera need a SIM machine?

Roger Gans: There's so much audio
folklore in theater and opera sound, so
many strong, divergent opinions about
what sounds good, and why. We need
measuring instruments that are going to
help identify in a common language what
itisthat we are hearing. Here af the Opera
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The stage area of the house is 134 feet wide and 84 feet deep. The height from stage to roof

~2-

we have a new musical director [Donald
Runnicles], and he’s experimenting a lot
with the orchestra pit. He doesn’t always
like the balance from the house, the pit, or
from listering to our archive recordings,
so he’s making changes — they have put
the violins on risers, moved the winds,
and so on. The problem is that the Mae-

Workers still
occasionally
unearth conduit
from the transilation
cables installed in
the ’40s.

stro is in the pit, and when something is
changed he is unable to hear it from any-
where but the podium. Plus, there are at
least five other people listening with at
leastfive other opinions. What’s neededis
a way to quantify and identify the various
acoustical elements in order to get some
common data to correlate everyone’s
experience.

Sound & Communications: Our expe-
rience with this class of acoustic analysis
equipment is with the Academy Awards
and other events where there’s a narra-
tion mic and abunch of mics on perform-
ers, a bunch of mics on the orchestra.
You've gotan endless succession oftalk-
ers, some right up on the mic, some
three feet away, with no way to drag the
person closer. And some of them are
mumblers, to boot. That'’s the only time
we've actually seen it used. They'’re us-

ing this type of approach to get a couple
of more dB gain before feedback, but
that’s not whatyou'’re talking about here.
You're talking about actually enhancing
the quality of the sound.

Roger Gans: Yes, feedback EQ is one
of the procedures available, and in fact,
it’s a single channel measurement, so it
doesn’t use the real power of the ma-
chine. Feedback is an interesting prob-
lemitselfthat I think a lot of people don’t
think through. The typical monitor mix
scenario is, “Well, okay, we don’t have
enough gaininthe system forthe artist,”
so they push the system up in level until
it starts ringing and put a filter in to
correct it. Next one, put a filter in, next
one, put a filter until it starts ringing at
multiple frequencies. Then that’s as far
asyou go. Then they back the gain down
sothatthey have some extralevelfor the
artist. All the filters that have just been
putinto stabilize the systemare now 6 or
more dB cuts so it’s only flat if you are
willing to ride the level near feedback.
Unfortunately, that’s also where the sys-
tembecomes very unstable. It’saninter-
esting problem.

Here at the Opera, we’re concerned
mostly with frequency response, time
delay, and relative levels of the different
systems. These are the factors which
create the subtle imaging that makes so
much difference in our work. For ex-
ample, say there is a chorus offstage
which because of the scenery or the
orchestral balance is not being heard
properly in the house. What we willdo is
try to get a speaker on or downstage of
the group which is time delayed to the
source so that we can reinforce their
sound without changing the apparent
direction. Atthe same time, we will have
another speaker farther downstage
which is time delayed to the first one and
can be added in if we don’t have enough
gainbefore feedback because ofthe prox-
imity to the source microphone. At a
certain level, the image will start to shift
towards the second, or louder speaker.
These are the kinds of trade offs which
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are necessary to make it work.

Theimportant thing is that I have all of
this information, the relative levels and
delay times calculated ahead of time
with the SIM machine so that I have
them at my disposal when we rehearse
that part of the opera.

Sound & Communications: So most
of the work you do with the SIM is in
pre-performance?

San Francisco's War Memorial Opera House opened in 1932,

Roger Gans: Yes, the productions are
so large and expensive and there are so
many people working on them that it'’s
virtually impossible to be able to stop
and try a sound cue like this a second
time. Can you imagine 120 people stand-
ing around on-stage while we say
“Shhhh. ..” and take measurements.
When we do have the stage we can get
the measurements we need quickly.

We are pleased to
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The impulse response will give usatime
delay in under a second which can then
be entered into programmable delay
units. Individual speaker responses can
be analyzed from multiple locations us-
ing the Meyer 2403 Interface Network
{a patching and routing subsystem
which is used to select which locations
are to be analyzed an any given time].
Equalization and levels can then be set
which are more likely to be close to “flat
frequency response and equal sound
pressure level” than from a single mic
position,

Ourmachine doesthree simultaneous
transfer functions which give us live
room response, EQ, and the result
response.We can access up to
eight channels of mic and equalizer
combinations, called branches, and
switch quickly between the different
combinations.With this system I can
observe the effect of the room and
speaker, fit a filter to it, and watch the
corrected response, all live. Very power-
full I can also store raw data onto the
hard disk and recall it later to
determine equalization “off line.”

It's helped us to get more work done,
and we’re able to be much more flexible.
For instance, when the summer season
began, before they put all the scenery in
the air, I had all of our speakers set up in
different locations, got all their time de-

| lays, and programmed the external de-

|

lays. Once the scenery is in, it is much
more difficultto getthese measurements.
With this “raw” data recorded on disk, I
cannowcomparethe responseswiththose
in different scenery.

We don’t amplify the stage or the or-
chestra pit as a matter of course. In a
world class opera house, the singers are
expected to project and the building is
supposed to have good enough acoustic
resonance thatthebalances willbe good.
It's a matter of opinion whether this

| house does those things. I happen to

think it’s pretty nice, but I'm just the
sound man.

Sound & Communications: Nobody
wants to come here and have it sound
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like a recording. They could stay home
and do that.

Roger Gans: It's part of the classical
music tradition. You find a lot of guys,
especially the old-school European con-
ductors, who are against amplification
juston general principles. I suspect that
they have had some pretty miserable
experiencesatthe hands of sound people
in the past. After all, it wasn't until just
recently that reinforcement equipment
got to an acceptable level of quality. The
thing that disturbs me isthat some ofthe
younger musicians are against “electron-
ics” because they feel that it is against
tradition. I call this “tradition for
tradition’s sake.”

Whatlamtryingto dohereis (like any
theatrical department) to support the
performances. I'mlooking to thingsthat
the original composers, the “masters,”

are asking for in their scores. We are
using the new technology to create the
effects that have in some cases eluded
opera companies for years.
Forinstance, in Verdi’s Otello, there’s
a big thunderstorm in the first act. He
has a low organ pedal cluster which is

You find a lot of
guys who are
against
amplification just
on general
principles.

held through the entire scene. It is not
particularly audible under all the action
and its effect is obviously to create an
uncomfortable feeling because when it

goes away at the end of the scene, you
feel the release. The thunder and light-
ning cues themselves are very specific.
He gave instructions for distance and
level in musical terms.

Sound & Communications: What's the
notation for distance?

Roger Gans: The terms are Italian.
Molto lontanno means very far away,
lontanissimo is very, very far, vicino is
close, meno vicino, less close, etc. Soyou
can see that they were very specific in
theirinstructions. My feeling is thatthey
were doing everything possible they
could to getthe dramatic effects for their
operas and if they were around today
they’d be using everything available.

Sound & Communications: With glee,
no doubt.

[As we talk, Gans demonstrates sev-
eral effects on an EMAX 2 sampler and
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Yamaha KX88 that’s hooked up to a
Macintosh for processing and other func-
tions. The Mac is set up with the Sound
Tools, which has hardware and software
that enables the user to record digitally
onto a Mac hard disk, and provides an
array of post-production capabilities —
editing and such. All of thisisonawagon
which is outfitted with a small video
monitor that gives the player a view of
the Maestro during performance or re-
hearsal, and a talk back feature. This
whole array is wheeled up to the back-
stage for performance. The artist playsit
out of sight of the audience, taking cues
from the conductor like any other musi-
cian via the video monitor.]

Roger Gans: So a score will call for a
thunder cue or a church bell. What we
do with this setup is to record a sample,
hopefully from a DAT or CD directly

Awarded to FBX-M

ack... automatically!

onto the Mac via Sound Tools, manipu-
late it, and send it to the sampler on RS-
422. It is assigned to a key or group of

The artist plays it
out of sight of the
audience, taking
cues from the
conductor like any
other musician via
the video monitor.

keys via MIDI, and saved on the EMAX
hard disc. There it stays in the digital
domain until it plays through the sound
system during a performance. A few
years ago, we were rolling multiple tape
cues for each of these effects; now with

the sampler setup we have something
that is more like a musical instrument.
The responses are instantaneous, the
keyboard is touch sensitive, and we have
made the transition from rigid and tech-
nical, cue-one-cue-two sounds to some-
thing much more artistic. The musician
playing the instrument is under the di-
rect control of the Maestro like every-
one else in the orchestra.

It has been a difficult transition; I've
had some people say, “I've studied mu-
sic for 25 years for this ?!!” [Gans hits a
thunder key. A loud crack reverberates
through his small office.] But once they
start playing it on-stage, they begin to
realize the possibilities and become more
interested. Thisis the sort oftechnology
that I feel really makes a difference. We
set a maximum level on the sound sys-
tem and the musician has control of the

(mi‘ekroefo*bee9) n.
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The beaux-arts style opera house seats 3,252.

dynamics with the touch- sensitive key-
board. If the Maestro feels it is too loud,
he handles it just like he would any
instrument in the orchestra, and indi-
cates with hand gestures to lower the
level.

Sound & Communications: What else
are you working on now?

Roger Gans: One of the things I'm
working on now is to switch all our
effects to stereo. All this thunder and
such is now in mono. This fall, we're
doing Tosca, the opening show of the
season, in fact. The beginning of the
third act has a very interesting section
where it’s dawn in Rome from the per-
spective of Castel San Angelo and as the
sun comes up all the different churches
are ringing their matins (bells). It’s all
scoredin. Look. [He showsusthescore. |
There are about fifteen different bells
from different locations.

Sound & Communications: When the
bells get closer, it’s not just amplitude,
right?

GRILLE

Roger Gans: We'll do it with a combi-
nation of speaker location, reverb, and
EQ. There are at least eight different
speaker locations and I've got eight out-
puts on the sampler. The last bell in the
section has historically always been a
challenge — an E two octaves below
middle C. There’s not a tube chime in
the world that can do it. You should
almost be able to feel thatbell more than
you hear it. It has to be created acousti-
cally, meaning that [ will have to experi-
ment with samples and the sound sys-
tem in the actual set to adjust the reso-
nances to make it work.

Sound & Communications: You could
almost draw it in with Sound Designer,
or take a bell and transpose it, stretch
out the wave form.

Roger Gans: Exactly. We had some
Japanese Taiko drummers perform here
last week as part of the Pacific Rim con-
cert we did. I'm thinking about taking
the attack from something like that and
pastingit onto one ofthe big bell samples
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I have. I'll use the SIM machine to ob-
serve the harmonic structures ofthe bell
cues that  have, and with programs like
Alchemy, where you can do harmonic
editing and pitch shifting, create a whole
series of bells.

I have some old analog carillon re-
cordings which I'm going to take over to
Fantasy [the Berkeley-based record/
film/post- production facility] to get pro-
cessed on the Sonic Solutions equip-
ment. I've got to get them cleaned up
before I can put them to work.

There’s also the possibility of getting
some real specific data on the actual
bells. It is obvious that Puccini was in-
spired by a scene such as this when he
composed this piece [which premiered
in Rome in 1900], but there is a rumor
that he used specific pitches from actual
churches which were there at the time,
many of which still exist. If they do,
maybe we can record them, If not, re-
search may reveal the bell maker and
other similar bells might still be in the
countryside or something. Or we might
be able to find some old recording of the
bells, do a frequency analysis, and at-
tempt to simulate the real bell with our
new technology. The possibilities are
very interesting.

Sound & Communications: Arealmerg-
ing of physics and music.

Roger Gans: That’s what | really like
about all this. I didn’t come into it as a
“techie.” I came in from an artistic point
of view. All these things are tools to get

. specific jobs done.

Sound & Communications: How long
have you been doing this at the Opera?

Roger Gans: About 12 years. I started
out in theater and along the way have
done a lot of live concert work and con-
sulting as well.

Sound & Communications: What led
you to the SIM?

Roger Gans: Years ago John Meyer
[President of Meyer Sound] and I dis-
cussed the need for a big speaker source
that could create the acoustic power and
compete quality-wise with live music. It
is the most difficult of A-B comparisons;
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live music playing along with music
through a speaker. That’s where it
started for me. We bought the first MSL-
3s sight unseen for the Opera about
1980.

Sound & Communications: That’s be-
fore Meyer Sound moved to Berkeley,
right?

Roger Gans: Yes, they were still in San
Leandro. A few years later, about 1983,
we began experimenting with the
Pavarotti arenaconcerts and around that
time John and Bob McCarthy [head of
the SIM department at Meyer] were
developing SIM. We tried out one of the
first bare bones SIM systems, which
was basically a switch box and a dual-
trace analyzer, on a Pavarotti concert in
Reno. It was apparent to me that SIM
was something we had to have at the
Opera House. The issue was only how

practical and how affordable it was. But
it was obvious that it was something you
needed on every show, whether you're
doing a Pavarotti concert at Madison
Square Garden or working with a small
club system. There was no way around
the fact that these systems interacted
with the room and with each other and
that they needed to be corrected. We
also needed to be able to quantify the
results and continue to perform the cor-
rections once the audience was in the
room. That’s how Source Independent
Measurement really got rolling for me.
Of course, all of that technology has
proven extremely useful here at the
Opera House.

I have done some very interesting,
sort of off-the-wall things with SIM. For
instance, we had a church bell effect
which was playing duringa chorus scene.

The fundamental note of the bell was on
pitch but the third or fourth harmonic
was prominent and was throwing the
singers off the pitch. I analyzed the cue
with SIM, found the offending harmonic,
put a narrow filter in, and solved the
problemwithout destroying the realistic
effect of the bell in the scene.

[We move to the massive stage, set
with a Viking ship prow. Gans describes
the speaker setup.]

Roger Gans: We have a basic proscen-
ium speaker system of two Meyer UPA-
1s per side which is our only real perma-
nentinstallation. Everythingelseis pretty
much patchable and flexible. Just inside
the proscenium, Meyer UPM foldback
for the stage from boundary layer mics
inthe orchestrapit and talk-back mics at
the conductor’s and director’s location.
On the inside of the torms stage right
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and left, we have specially constructed
double boom arms which hold UM-1s.
Onapipeupstage, there’sa pairof Meyer
MSL-3s with model 650 subwoofers. I
generally will use the MSLs as a main
source fora cuelike thunder oracannon
shot and add the other speakers on time
delay for presence, keeping the sound
image upstage. This fall, Meyer Sound
isloaning an MSL-10 [itslargest speaker]
for the upstage position to handle the
Tosca bells and the cannon and organ in
the First Act. I will then move the MSL-
3stothe house organ bays and usethem
as time delay speakers for the 10.

[We make our way to the sound booth
which is set up with AB Systems, QSC
and Meyer amps, a Lexicon reverb, B&K
4006 mics and both the Schoeps MK4
and MK5 mics. Gans demonstrates a
few functions on the SIM machine.]

Sound & Communications: How much
training does it take to operate the SIM
system? For a sound contractor to spec
in asystem like this, he’d have to be able
to advise the client about personnel and
training, too.

Roger Gans: The new SIM system is
very user friendly. It is designed to be
taught to people with little or no previ-
ous experience in a three day course.
This is enough instruction to operate
the machine for basic measurements,
and the software is designed to lead you
through a set of procedures. Like any
software/hardware combination, the
more proficient you become with the
system, the more useful it becomes.

At this point, the Opera uses the SIM
machine mainly for setups and to recall
data from disk. To restore an EQ setting,
it's a matter of a minute or so to duplicate

a curve to within 1/10 of a dB, the whole
frequency range. Time delays can be
checked every day. Next I am going to
start doing some measurements to help
quantify some ofthe orchestrapitchanges
we were discussing earlier. We can do
this by comparing a mic or mics in the pit
with mics elsewhere inthe house. We can
also use this same method to compare
different seats in the house to address
complaints about the acoustics.

We are supposed to vacate the Opera
House in 1996 for earthquake repair,
going over to the Civic Auditorium fora
year. By then, I intend to have a disk full
of data to help me re-create the acous-
tics over there. What’s perhaps more
important is that I will have that data
when we return to the house to see ifthe
acoustics have been changed by the
renovation. ]

.
......
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Broadway

Sound
Design

Anna Karenina Receives Sound Design
Treatment from Fox and Perla

hen I recently stopped by to
w see Bernard Fox and Gene

Perla of Sound Designers
Studio in New York City, I found them
in the middle of designing a sound sys-
tem for a new Broadway musical pro-
duction of Tolstoy’s “Anna Karenina.”
It is being performed in the Circle in
the Square Theatre on 50th street west
of Broadway.

The shape of the theater and instru-
mentation used in the production pre-
sented some unique problems. We'll ex-
plore the solutions in this article. First, a
little background information is in
order.

As sound designers for Broadway pro-
ductions, Fox and Perla’s recent credits
include City of Angels and Sweeney Todd.
The bulk of original sound effects for
most of their Broadway show produc-
tions are produced at Sound Designers
Studio by Chief Engineer Dan Tramon.
There are two rooms, both well equipped
for multitrack digital audio and special-
ized audio effects [The rooms are owned
jointly with Richard and Peter Fitzgerald
of Sound Associates]. Both men have

When he s not writing for Sound & Communi-
cations, Jeff Ader is Director of Technical
Services for Simultaneous Wireless Interpreta-
tions in New York City.
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View of the stage from mix position.

extensive experience performing and/or
engineering. Gene Perla is a noted musi-
cian and Bernard Fox has numerous en-
gineering credits. Both have owned their
own facilities individually and have re-
ceived many awards and nominations in
the audio and music fields.

For this project they relied heavily on
computers for line drawings and docu-
mentation of chronological changes
in all aspects of their involvement.
They also utilized the fax for constant
communication between all parties
involved with the production. They had
input with the decision-making process
early in the production that allowed
them the ability to affect the changes
necessary.

One of the obstacles they needed to
overcome was a set that consisted of
three pairs of French doors. The French
doors marked the entrance to the stage
and allowed the actors and actresses to
enter and leave the stage. When the
doors were open, the orchestra volume
level and sound were quite different
than when they were closed. The
solution to this was to amplify the
orchestra. A Meyer triamped system
was used in stereo, suspended approxi-
mately 18 feet in the air over the
orchestra from a grid pipe. Instruments
on the left were fed to the right
speakers and vice versa. The result is
thatregardlessofthe doorsbeingopened
or closed the sound of the orchestra
appears to come from the orchestraarea.
The system also helps to fill in the
light percussion, cello, trumpet, reeds
and the high end of both pianos in this
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musical production.

Another problem was the space
allocated for the orchestra. When the
space arrived at its current layout, the

The percussionist
couldn’t see the
conductor because
he was separated
from the conductor
by two pianos, a
cello, trumpet and
reeds.

percussionist couldn’t see the conduc-

tor because he was separated from &2

the conductor by two pianos, a cello,

trumpet and reeds. Fox and Perla’s £[8 {a
Left to nght Bernard Fox, Gene Perla. of the french doors, the actors could not

solution was to use a small TV camera

CONTRACTING

56 Central Ave., Farmingdale N.Y. 11735
Tel. (516) 293-3200, Fax (516) 293-3288

Microphones - Headphones - Wireless Systems

beyerdynam
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trained on the conductor at his
piano and small video monitors for the
percussionist and other musicians to
watch him.

The first four
speakers were set
on one delay time
and the next four on
another delay time.

The Circle in the Square Theatre is
a theater in the round. The theater re-
sembles a “T,” with the audience seated
around the long stemin a “U” shape. This
presented some difficulties for miking
the actors and providing audio monitors
that would not interfere with the sound
that the audience hears. Again, because

Finally, A pocket size tone

generator you can throw away if
you want to*...THE TONE WAND

The small hand-held THOMAS TONE
WAND provides sound technicians, ser-
vice repairmen, studio personnel, and
roadies a convenient to use nominal 1000
Hz. -50dBm signal for testing and checking
microphoneinputs and amplification equip-
ment. Measuring one inch in diameter and
six inches long, THE TONE WAND'S male
XLR-type output plug allows direct connec-
tion to commonly used female XLR-type
input receptacles.

Uses of the TONE WAND include checks
for continuity, level adjustment, input chan-
nel status, microphone outlet identification,
remote signal tracing, sound system set-
ting, andmany more. Itcan even be used to
check some dynamic microphones.

THE THOMAS TONE WAND
only $19.95 plus shipping.

To order call: 1-800-583-4488

or Fax: 1-817-625-1513

Made in the U.S.A. by
;{iﬁ@ THOMAS ELECTRONICS

\ 2350 Great Southwest Parkway
Fort Warth, Texas 76106
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i

“Operates one year on a double A battery (Included) which is field replaceable
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always hear the orchestra cues. As a
result, a small stage monitor system was

— . T A ' installed cc.)ns§sting of eight JBL SLT-1
‘L | ‘L ] | speakers ringing the floor of the stage
1 I% ) 1 J The shotgun mics
\ | I\/ ) | A are tucked into the
_/ ’ A | ,[;j EZ“ space between the
T, T | stage and the first
( \ ) Q‘ row of audience
| | il | | seats.

. , and set up in two zones. The first four
Main Music SYS tem speakers were set on one delay time and
the next four on another delay time.
The net effect is that anyone in the audi-
[‘ T aNNA KARENINA Ir Fox & Perio encesitting close to these stage monitors

Lost pipe, hanging directly over the orchestra.

Directed By Ted Mann CIRCLE IN can’t hear them because the speaker is

Music By Danel Levine L THE SQUARE

—_— Y pointingaway from them, the sound from
the orchestra arrives slightly before

MHB040C (60° X 40°) shown with optional N/DYM®1/2MT manifolded
compressiondriver system
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From Jack Murphy Stadium to the Charlotte Coliseum to the
Citrus Bow, Electro-Voice makes the sound systems of
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manifolded hornanddriver systems, we've takena further
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ment needs of larger venues.

By combining two concepts pioneered by EV — constant
directivity and Manifold Techology® — we've created systems
providing uniform coverage, high output and extended
frequency response, 100-4,000 Hz.

Already — because they really deliver in the low- and
midHrequency ranges —MH6040C’s have been installed in
the Amon B. Carter Stadium at Texas Christian University,
and the Floyd Casey Stadium at Baylor University.

The MH stadium horns — a new innovation from EV, a
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phone: 616/6956831 InCanada: 613/382-2141

Circle 254 on Reader Response Card

September 1992 59



the articulation of the speaker is heard,
and the articulation is pointed toward
the actor.

In between the stage monitors are
eight short shotgun mics: AKG 451s
with hypercardioid CK3 capsules. Over-
head shotgun mics could not be used
because of ambient audience and house

I asked our dealer

‘““How do we
install a 209 1b. monitor?”’

“Your best bet is the Jumbo Mount from
Peerless,’”’ he told me.

Now that we've got it installed, I see what he meant. We really like the
Jumbo’s innovative features. Its unique “‘arm in arm™ design gives it plenty
of strength, even for our 35" monitor. This also provides extra rigidity and
prevents excessive tilt,

Special adjustment slots help the installer find the set’s balance point, so
it’s the most stable mount we've ever put up. It’s even UL listed, and I like
knowing that.

The optional patented security package is also important to us. It makes our
installation theft-resistant.

But the biggest challenge we threw at our dealer was getting the job
completed in one week. He said he could do it. “The Jumbo® Mount is
American made and Peerless will ship within 48 hours,” he told us.

Quality engineered, UL Listed, American made, and promptly shipped.
Now that’s the way I like to do business!

SOLID SUPPORT

Call today for our free Product Guide

1-800-729-0307

In Illinois 708-865-8870
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noise due to the configuration of the
theater. The shotgun mics are tucked
into the space between the stage and the
first row of audience seats. The only
drawback is the occasional kick from a
theater goer exiting across the stage floor
after the show is over. There is also a
Sanken COS-11 suspended over the cen-
ter of the stage to capture what the AKGs
might miss.

Also installed were eight Apogee
AE-2 speakers that give coverage to

The pit provided quite a logistical challenge for
Fox and Perla.

the top seven rows of the audience.
They too, are on a time delay so that
sound from the stage meets up with
them at the same time. In addition,
there are four flat- panel speakers
spread out two to each side of the the-
ater on the walls. They provide pseudo-
ambience for vocals, orchestra and
sound effects.

Over 30 sound effects have been
| created for this production. The most
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complex cue is a conversation that takes
place in the woods during a quail hunt.
As the actors walk through the forest
the birds are chirping around them. In
thetheater, itfeelslike the audienceisin
the middle of the forest too. Suddenly,

7 the birds flutter up (with sound coming

from the stage monitors), the actors
= pause, raise their shotguns toward the
ceiling and gunshots erupt from the
Apogee AZs. In order for this to be syn-
chronous, all sounds come from a S100
with 32 megs of RAM, played on an
Alesis sequencer.

Thad an opportunity to see the theater
layout for myself and hear Gene Perla
run through some sound effects checks
during preview rehearsals. It was excit-
ing towatch and listen as this production
team was fine tuning the show, even as

-7

it was going into previews. |

INTRODUCING THE GALAXY AUDIO HOT SPOT PM

frequency range from 150Hz to 15kHz. The PM's wide range of
versatile options make it an appropriate choice for virtually every
compact speaker installation.
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W 3-year warranty.
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series or the entire line of Galaxy products, contact your local
representative or Galaxy Audio directly at (800) 369-7768.
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THEORY AND APPLICATION

SOUND QUALITY, PART FOUR:
SOUND QUALITY PROJECTS
MOTIVATION, INTENT AND SCOPE

In Part three of this
series, the concept of
sound quality diagnos-
tic testing and com-
puterized modelling
analysis was exam-
ined. The concept un-
derlying Part three
was that technical
acoustical and vibra-
tional diagnosis is
essential once sound
quality standards are
in place even on a pre-
liminary basis.

While the listener constitutes the be-
ginning and the end of the sound quality
analysis chain, measurement constitutes
a very significant, complex and expen-
sive portion of the ongoing analysis.

In Part four, we will discuss the moti-
vation of the corporate researcher in
using sound quality analysis, and some
project applications of sound quality
analysis. While the results of many of
these projects are considered to be con-
fidential corporate research, a general
narrative on the problems, scope and
process is useful in understanding how
the typical corporate research project
proceeds. Some of these projects are
underway at this time, and therefore,

Steven J. Orfield is the President of Orfield
Associates Inc. in Minneapolis, Minnesota.
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Sound Quality - Heart Valve Measurement.

the final benefit of these projects is un-
known. Some projects have been under-
taken by Orfield Associates and some
are published in the literature without
identifying consulting/engineering
teams.

Of specific interest in this process is
the corporate dynamic which is generat-
ing interest within the respective firm,

MUCH OF THE
MOTIVATION TO
BEGIN THESE
PROJECTS IS FOUND
ORIGINATING IN
EUROPEAN AND
ASIAN
DEVELOPMENTS.
and so, the relationship between re-
search and marketing departments will
be discussed in some detail. This foun-
dational interest may be driven by such
concerns as competition, legislation,

product complaints or by market re-
search. Much of the motivation to begin

these projects is found originating in
European and Asian developments, the
former being based on the origination of
sound quality in Europe and the often
strict noise legislation there, and the
latter being based on Asian sensitivity to
noise (due in part to the limited size of
living environments) and to the particu-
lar propensity, on the part of the Japa-
nese, toward very finely focused prod-
uct design, the “elegance” of which is
the constant subject of the international
industrial design community.
Itisimportantto understand thatsound
quality is an issue which is dealt with
remedially in existing products and via
initial design and modelling in new prod-
ucts. While the former is generally an
added cost, the latter is often accom-
plished at some engineering cost but
little or no product cost. Thus, the speed
with which any competitive industry
“cycles” product change, particularly
with regard to new generations of prod-
uct development, directly affects the
implementation of sound quality to that
industry. (Once one significant manu-
facturer implements effective sound
quality work in his product design, it is
highly likely that the competitive manu-
facturers will have sound quality imple-
mented in their next introduced and
competitive model.) It is also important,
from the standpoint of understanding
the entry of sound quality into any field,
to remember one of the fundamental
rules of budgeting innovation. The first
firm to introduce an innovative feature
generally recoups its investment very
quickly, as there is little competition; as
competition comes on stream, this firm



is often able to reduce product cost be-
cause it has already recovered its invest-
ment in initial sales.

SOUND QUALITY MOTIVATION
— THE CORPORATE DYNAMIC

There is often a great gulf in under-
standing between the engineering re-
search staff of a given corporation and
its marketing and market research staff;

a brief look at this situation can quickly |

elucidate much of the motivation behind

the sound quality movement. The engi- |

neering staff, which is generally very

capable with regard to acoustics and |

vibration, has a history of working with
marketing in the identification and re-
moval of sound problems which gener-
ate complaints. Thus, the marketing staff
ofalarge auto maker may be responding
to numerous client complaints or to an

article in an auto magazine regarding .

the negative aspects of sound quality.
An interesting case is the following re- |
view in the November 1990 Car and
Driver regarding the Saturn automobile
(this example was used inarecent Sound
Quality Analysis seminar by Gordon

Ebbitt of Bruel and Kjaer):

Everything about the car prepares |
you for a pleasant driving experi-
ence. And then you start the engine.
The power plant is in a word, noisy.
We're referring not simply to deci-
bels—at a70 mph cruise the Saturn
is only about as loud as a Civic four-
door we tested — but sound quality.
As the revs climb past 4000 rpm a
chorus of Osterizers begins to play.
By the 6500 rpm red line, the engine
sounds intense enough to liquefy

New York City. |
If the auto maker accepts as valid
the above critique, the marketing staff |
will note this as an imperative change. |
A meeting will be held with the R&D |
staff, and the acoustical personnel |
will then proceed to “eliminate” the
problem. An effective fix will result in a
change in consumer behavior (i.e., the
discontinuance of the complaint), and |
the problem will thus be resolved.
Interestingly, there willbe no “evidence”
of this solution except on a historical |
basis; in real time, consumers will
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not respond to the absence of this
problem.

This is the crux of most past acoustic
product engineering. As these same
engineers and marketing managers en-
ter into the advanced sound quality field,
one of the crucial differencesis that they
are starting to emphasize the “positive”
attributes of product acoustics, such as
“high quality,” “powerful,” “smooth,”
“expensive.” The distinction here is that
afterthe engineering work, thereis clear
evidence for the consumer; if the sound
quality work has been well executed,
the consumer will hear it, notice it and
be able to describe in common language
his or her characterization of it. Thus,
the distinction between the traditional
corporate product “noise control” and a
full sound quality effort is partially the
distinctionbetweenthe absence of nega-

SOUNDSPHERE SPEAKERS LOOK & SOUND
CHOSEN BY CUB FOODS STORE CHAIN

While Soundsphere Loudspeakers have been utilized in Cub Fooas stores
in Eden Prairie, Cottage Grove, Bloomington and Plymouth, Minnesota, the
most recent installation has been at the newest 120,000 sq.ft. store in Apple
Valley. Twenty-five Soundsphere # 110A speakers with transformers tapped
at 75 watts were installed to gain quality music and voice page.

Craig Streich, the Store Manager, takes advantage of the music quality and
added efficiency of clear voice page wher reassigning workers to various

tasks in the expansive store.

Scott Miller, Manager of Pro Sound at Muzak of Minneapolis, notes that the
Cub Foods executives selected parchment-colored # 110 Soundspheres to
meld with the ceiling color and felt that the shape and color were highly
compatible with the contemporary interior design esthetic.

Write or call direct for further information.

SOUNDSPHERE
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tive acoustical attributes and the pres-
ence of positive ones.

PROJECTS — AUDIO QUALITY

A number of years ago, Orfield Asso-
ciates was involved with the evaluation
and design of “drive-thru” intercoms for
the restaurant industry. The problem,

which most of us are too well familiar
with, is the consistently awful sound of
these products.

On the one hand, customers and co-
medians are constantly referring to the
lack of intelligibility of these systems.
On the other hand, these same parties
make repeated reference to the quality
of the sound, usually by performing imi-
tations of the nature of the sound to
characterize the background noise, the
harshness and roughness of the sound,
as well as the lack of clarity. Thus, the
problem had the two dimensions of a
typical sound quality problem, the need
for “noise control” and the need for qual-
ity control.

If this had been a typical noise control
problem, it would have been defined and
resolved inthe engineering department.
On the contrary, the problem was con-



|
x|
VES 1

signal pfesent to +12dB. 12 VU meters Li;\kjg of v
wnh mdwdual multl source input SR6000s.

ILITIES
With many more features can be
listed here, SR6000 offers a
considerable step forward in SR
console design concepts and defines
new horizon for the technology

SR6000's output system has been de 20
flexibility i configuration of output stag
separately address 8VCA/Mute groups and 8
all of which are overlapping. The rain stereo ou
10 x 8 output matrix allow muitiple speaker arrays to be
controlled with ease, while the VCA Masfer gives overall
contral of all 10 main outputs.

Unit 17, Bar Lane trial P
s | F_‘ DRSS Nottingham NG6 OHU. Tele
A Telex: 37329. Fax: 0602 ’ﬂ,
In the USA: 10815 Burbank E
California 91601. Telephone: ¢
.

TOTAL AUDIQ CONCEPTS s part of AMEK TE

Circle 217.0n,Reader.Response Card




WHARFEDALE

mv PROFESSIONAL

ruxLc J

Proven Performer
Most Versatile
Speaker for

Live Performance
Sound
Reinforcement
PA, Portable or
Permanent

500 watts program power * 128
dB SPL peak * Only 37 pounds *
Vented port coaxial * t2-inch
main transducer * Titanium
compression HF driver * Built in
stand mount * Tapped for wall or
ceiling bracket * Transparent
overfoad protection * 98 dB SPL
@1W/m sensitivity * Recessed
handle for carrying.

Exclusively

\.\“\“ﬁ'\“ |

(800) 989-0802
733 Canal St., Stamford, CT 06902

from

Circle 287 on Reader Response Card

ACCESS TO
As if great service, low prices and our
wide variety of audio racks and rack
accessories weren't enough reasons to call...

Now you can reach us TOLL FREE

Raxxess offers rack solutions for audio pros,
including rack shelves, drawers, storage
products, rack rail & screws, security/vent
panels and much more...

And now, access to Raxxess is Freel
CALL FOR A FREE CATALOG.

1.800.398.7999

178 Sixth Ave. Paterson, NJ 07524 '

Circle 293 on Reader Response Card

68 Sound & Communications

Sound
Quality - Medical
Device Testing.

sidered to be a market-based problem
which could potentially influence cus-
tomers to stay away from the particular
restaurant due to communications diffi-
culty and to errors. Since the client base
of this industry is broad both in age, in
communications skills and literacy, this
problem had to be defined in terms of a
population demographic which charac-
terized all significant population groups.
As a result of joint interest between
engineering and marketing, consumer
behavior observation studies were com-
pleted to elicit problems caused by or
enhanced by the communications sys-
tem, and the limits of the system were
then clarified in terms of consumer re-
sponse. Jury testing and objective intel-
ligibility testing were performed, and a
performance specification was devel-
oped dealing with both objective intelli-
gibility criteria and subjective quality
criteria. All criteriawere developed based
not on percentage performance in-
creases but rather on significant benefit
analysis (i.e., Are each of the product
improvements a significant benefit for
the consumer based on jury testing?).
The result of this process was the
design of a new generation of drive-thru
audio systems which was tested repeat-
edly during design and prototyping, and
the final version of this product met or
exceeded all performance criteria.

PROJECTS — MEDICAL
DEVICE QUALITY
Orfield Associates has been working
for about a year with a medical device
supplier who provides products for use

in a home bedroom application in the
United States and worldwide. As their
products began to be offered in Japan,
acoustical comments began to come back
from their Japanese distributor. This
gentleman explained that the Japanese
made versions of the product were far
quieter, and were thus more acceptable
for usein the small Japanese living space.

Having been retained to measure the
American product, our immediate goal
was to reduce the noise levels; as we
began to investigate, it became quickly
apparent that the noise levels of the
competitive products were very similar
and that this was not the issue. The
American product had a sound quality
problem of a whining fan noise, and had
the manufacturer simply listened to the
complaint by his distributor and de-
creased the noise level in dBA (A-
weighted decibels), he would have met
the criteria and failed to solve the prob-
lem at the same time.

This manufacturer has now performed
a number of jury tests of his products,
and we are now beginning to run sound
quality calculational software analysis of
the products to establish an objective
base of measurementinformation which
has ahigh degree of correlation with the
subjective jury responses to the product’s
acoustical performance.

PROJECTS — MEDICAL
IMPLANT DEVICE QUALITY

Apersonal experience hasintroduced
our firm to a new area of interest highly
related to sound quality. When I was in
my twenties, I found out that I was born



with a defective heart valve; at the time,
[ was classified 4F by the military during
the Vietnam war, due to my probable
need for an artificial heart valve later in
life. Two years ago, this need became a
reality with the implantation of a me-
chanical heart valve. Past discussion of
heart valves had suggested that noise
might be an important issue in terms of
annoyance; having picked a valve which
was anecdotally reported to be quieter
than others, the significance of noise
quickly became a central issue. During
normal daytime activity, there was a
modest perception of the noise of valve
closure, butatbedtime, there was avery
clear signal-to-noise and sound quality
problem with the valve.

In order to begin to quantify this, a
measurement procedure based on both
near field miking and on vibrational
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Heart Valve
at 8000 Hz

measurement of valve levels was em-
ployed. Additionally, aclassical auditory
threshold experiment was performed in
our acoustical laboratory to quantify the
perception on the valve. The experiment,
an active listening threshold test, em-
ployed pink noise as a background sig-
nal. The noiselevel was slowly increased

of the valve noise was doubtful, with the
outer ear covered to simulate closure
during sleep and uncovered to simulate
open listening. The resultant level for
full masking was 81 dBA under closure
and 42 dBA under an opening listening
condition, suggesting very little prob-
lem for normal daytime listening but a

from about 40 dBA until the perception
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name gem sound. Remember..we make
more than just great speakers.
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temptsto sleep. (Areview ofthe medical
journals confirms this view.)

Using the normal SQ paradigm con-
sidering other factors which will affect
the interpretation of the noise, both
acoustical and non-acoustical issues
came into play. Onthe level of analytical
Sound Quality, the valve was rated high
on the sharpness scale, as the impulse
was very strong in the high frequencies.
On the loudness scale, the valve was
also significant, as the signal had a very
high signal-to-noise ratio in many of the
higher frequencies. (Itwas narrow-band
in nature.)

Considering the expectation setin use
by a valve patient, a problem began to
clarify. Inlistening to animplanted valve,
a feedback loop is set up between the
expectation of hearing the valve as asso-
ciated with proper heart function and
the actual heart pulse rate function. As
the valve seems to sound inappropriate
or different, due to such common heart
functions asoverbeats and skipped beats,
the resultant listening response is an
increase in heart rate due to anxiety. As
the heart valve begins to sound faster,
this same feedback loop again recurs.

This puts the valve patient in a pecu
liar position similar to listening to a
stethoscope constantly as the environ-
ment becomes quiet. Thus, the subject
in the case of heart valves is essentially
inabiofeedbackloop and mustlearn not
to respond to unusual heart valve sounds
or changing pulse rates, as this tends to
produce a self-generated anxiety and
increases in heart rate. Having met with

a

a number of major manufacturers of
heart valves, I find there is much denial
of this problem, with such off-handed
medical discussion of noise as being
insignificant when compared with proper
valve mechanical function. With this in
mind, it has been interesting to prepare
a live simulation of this sound in our
Acoustic Simulation Room. The re-
sponses of heart valve company execu-
tives, upon hearing the actual sound of
wearing their product, is quite telling.
Finally, it is interesting to note that with
regard to mechanical sounds produced
by this product, itis often true thatlouder
sounds suggest greater stress on the
product; quieter products, conversely,
tend to have fewer mechanical prob-
lems. It is important to remember that
noise is often a symptom of structural
stress and increased probability toward
failure.

SUMMARY

Itis clear from the preceding that there
isamovement in manufacturing to begin
to consider the residual quality of the
sound of a product, both from the stand-
point of affect (i.e, pleasantness) and
from the standpoint of appropriateness
and secondary effects. While this move-
ment is being established in Germany
and in Japan, itis our hope that the Sound
Quality Working Group will assist in
making the United States amore focused
and effective player in this revolution.

In our next article, we will discuss a
specific analytical tool, Sound Quality
analysis software. [ |
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CONFERENCE REPORT

ACOUSTIC ANALYZERS

(Continued from page 25)

suggestions on how to avoid this.

While the Test and Measurement
Conference broughtto light much of the
current work on the topic, it was appar-
ent that further research was needed.

Bob Thurmond (G.R. Thurmond and
Associates), in his paper, “Measurement
and Perception of Quality in Sound Sys-
tems,” listed some areas of research he
feels are needed in determining what is
meant by a quality sound system.

He writes: “Additional information is
clearly needed in a number of areas,
such as: ... how the loudness of rein-
forced speech and music can be pre-

ADDITIONAL
INFORMATION IS
CLEARLY NEEDED IN
A NUMBER OF AREAS.

dicted in terms of SPL, frequency
response, room characteristics, distor-
tion, directivity, and other factors;

.. what factors contribute, and in what
proportions, to the perceived timbre
of a sound system; . . . how to measure
the frequency response of a sound
system so that meaningful information
onits perceived timbre is obtained; what
types and levels of distortion might
be acceptable or even desirable;
whether other performance tests can
render specific intelligibility tests un-

necessary.”

PROCEEDINGS AVAILABLE

While this has been asampling of only
some of the papers presented at the
Test and Measurement Conference, a
complete set is included in the “Pro-
ceedings of the 11th International AES
Conference,” which is available from
the AES.

“We were very strong in this confer-
ence ongetting manuscripts forall of the
papers,” Richard Cabot explains. “In fact,
the rule was that papers for which manu-
scripts were not submitted in time for
printing were deleted from the program.
The reason behind that was if someone
couldn’t make the conference, they could
buy the proceedings later and still get
most of the information that transpired.”

The conference ended with facilities
tours of Biamp, Tektronix, and Audio
Precision. [ ]
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(Continued from page 30)

/2, 1/3, /6 and even /12 octave band
measurements in real time. You can
adjust your equalizer efficiently in the
RTA mode, and then switch over to the
TEF mode to calibrate delay lines,
measure intelligibly, etc. The Hypercep-
tion Acoustic software is now a hard-
ware/software option. I have not had
any extended “hands-on” experience
with the latest software release for the
TEF 20 and [ am looking forward to
working with it.

FANCY STUFF

When I go to a car show I like to look
atthereal fancy stuff, notthe workhorse
products. I am the same way with test
gear. So we will take alook at a few fancy
analyzers. | have dropped into Meyer
Sound’sSIM school (they are justaround
the corner fromme), checked out one of
their installations at the San Francisco

| became so
attached to the
system that |
adopted it for most
of my lab and field
work.

Opera House and I will be playing with
one of their units shortly. The main idea
of the Meyer analyzer is that you can
observe the frequency response of the
sound system using music as the test
signal source.

Bruel & Kjaer (recently taken
over by a German firm) has introduced
the 2012 — sort of a super fast/super
expensive TDS TEF-like system for
the lab that has been in Steve Orfield’s
hands for over a year and we will get
Steve’s two cents on this lab machine.

Audio Precision’s Dual Domain en-
hancement for their Precision One now
includes an MLS capability for speaker
testing, Scantek’s 820 combines both
computer capabilities yetis a standalone
instrument, and no doubt a number of
other test systems will get a going over
in this series. Since this last batch of
analyzers is so expensive we will not get
too carried away with in-depth evalua-
tion of these units.

I have to go now, as I have to fire up an
LMSanalyzer for next month’s review. il
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Plus residential systems for home theater
and multi-room audio.

You'll also find the nation's largest stock
of CCTV, intercom, access control and other
low voltage systems. All computer linked
for total accessibility. And backed by 16
systems specialists and hundreds of
sales experts.

ADl is just for you, the contractor. We sell
wholesale to the trade only. You get credit

terms if you qualify. Plus technical training
and support.

Find out what a difference convenience
makes at ADI. Call or visit the ADI
convenience center near you today.

To reach the ADI convenience
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NEWS FROM AROUND THE INDUSTRY

New Ancha Office; Peavey at Batman Attraction

Ancha Opens
Dallas Office

Ancha Electronics, Inc. has for-
mally announced the opening of
its Dallas office. The company,
whose main office is in Rolling
Meadows, Illinois, also maintains
satellite operations in Norcross,
Georgia and Tampa, Florida. To
head up the new office, Paul F.
Morrow has joined Ancha and as-
sumed the position of engineering
manager. Morrow’s background
includes time with the U.S. Air
Force, seven years as project engi-
neer with Altec Lansing, LTV Ad-
vanced Technology Center, and
an acoustic consultant with Joiner,
Pelton, Rose, Inc. and The Joiner-
Rose Group. His most recent posi-
tion was as manager of quality as-
surance with AMX Corporation.
Robert Ancha, company president,
said, “Opening our fourth office is
really a customer driven decision.
We have received many favorable
remarks for our work at the Greer
Garson Theater at Southern Meth-
odist University. . . We look for-
ward to our system installation at
the new J.C. Penney World Head-
quarters. . . We anticipate an ever
increasing market available to us.”

Soundelux Florida Does

Batman Attractions
Soundelux Floridahasdesigned
and installed the sound system for
all four Batman attractions which
recently openedin Six Flagstheme
parks acrossthe nation. Four more
new Batman attractions are ex-
pected to be installed during the
next year. Peavey equipment was
used for the current installations.
The customized sound effects, cre-
ated by Soundelux, were mixed on
an AMR Production Series con-
sole. At the attractions, the signal
is equalized by Architectural
Acoustics CEQ-28s and 28Rs and
processed for distribution to the
amplifiers by CEX-4 L multipurpose
crossovers. The attractions’ampli-
fiers consist of CS800s and
CS1200s, as well as Architectural
Acoustics IPS 800s and IPA 300s.

74 Sound & Communications

Left 10 right: John Miceli, Tony Miceli, Soundelux Florida.

Since most of the speakers are
outdoors, Soundelux chose the Ar-
chitectural Acoustics PR Series of
speakers. PR603’sare mainly used
inthe “queue” lines and other sup-
port areas. The main design engi-
neer for Soundelux, Jeff Bobbin,
had specially designed fiberglass
subwoofers built to house Peavey
18 inch Black Widow speakers to
provide massive low end. John Mi-
celi of Soundelux noted that, “The
sound installation industry is very
competitive right now and bud-
gets are smaller than even several
years ago. We at Soundelux con-
tinue to deliver the highest quality,
while looking for superior aiterna-
tives to offer even more for less.”

Crown Installations
Crown International has re-
ported on several installations and
sales. The new performing arts cen-
ter at the Milton Academy in
Milton, Massachusettsfeaturesan
audio system powered entirely by
Crown Com-Tech amplifiers. The
center has two balconies and seat-
ing for 400. Two movable risers
are located on the main level in
front of the stage and can be used
for audience seating, raised to ex-
tend the stage, or lowered to ac-
commodate a pit orchestra. D&B
Sound of Salem, Massachusetts
performed the installation, using a
total of five Com-Tech amps housed
inracksinthe main controlbooth at
the front of the first balcony level.
Four Bose 802 speakers are set up

in stereo pairs on each side of the
stage proscenium. Four Electro-
Voice speakers are available for
additional reinforcement. D&B also
installed speaker jacks backstage.
Thesystemalsoincludesafulltech-
nical intercom system and video
loop through panels located
throughout the building.

The New Rhema Bible Church
in Broken Arrow, Oklahoma fea-
tures Crown IQ System 2000 com-

from a touch screen. The system
was designed and installed by Ford
Audio’s Tulsa, Oklahoma office,
with consultation from Rhema
Sound Engineer Cliff Paden. Ford
Audio vice president Bryan
Burdick served as project manager.
Westlake Audio has sold five
Crown Macro-Reference amplifi-
ers to Todd AO/Glen Glenn Stu-
dios, the post production facility in
Hollywood. The amps are used in
Stage A, driving JBL theater
speaker systemsinstalled left, right
and center, aswellasboom speaker
systems for 70mm shows.
Crown’s IQ System 2000 soft-
ware and CM-230 microphones
were used at the Republican Na-
tional Convention. Burns Audio
supplied audio equipment and
technical support as the sound
contractorfortheconvention. Each
state delegation was allotted one
customized Crown CM-230
tridundant microphone. The IQ
software allows only one micro-
phone to be turned on at once.

Left 1o right: Mark Ockenfels of Burns Audio, Dr. Clay Barclay of Crown
planning for the Republican National Convention.

puter control software and 18
Crown CM-30 supercardioid con-
denser choir microphones in the
4,500 seat sanctuary. The IQ Sys-
tem, using the IQ 3.1 version soft-
ware for Macintosh, allows indi-
vidual control of level, en/off and
polarity of each Crown Com-Tech
amplifier, providing power to a
three-cluster JBL main speaker
system. An AMX controllerallows
control of all of the IQ functions

Ramsa at Olympics
Ramsa has announced that dur-
ing the Barcelona Olympics NBC
used over 300 pieces of Ramsa
equipment, including amplifiers,
speakers and mixers at the Bar-
celona broadcast facility. Three
Ramsa WR-S8616 mixing consoles
mixed audio for each of the three
pay-per-view Triplecast channels
provided by Radio Television
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Olimpica '92 (RTO). RTO, a divi-
sion of the local Olympic organiz-
ing committee that provided cover-
age for international broadcasters,
additionally used 83 Ramsa mixers,
Ramsa amplifiers and monitors.

TOA in Atlanta

TOA Electronics’ new office in
Norcross, Georgia is being di-
rected by general manager
Jonathan Parker. Given his new
responsibilities, Parker has relin-
quished his post as TOA’s man-
ager of Professional Music & En-
tertainment products, and relo-
cated to Atlanta from TOA’s corpo-
rate headquarters in South San
Francisco. The new facility pro-
videsdealers, consultants,and reps
with full support and ordering ser-
vices for all TOA products, and

houses its own demo room. Rich-
ard Krochmal, TOA director of
audio products, said the new office
is part oflong-term plans designed
to expand TOA’s commitment to
the U.S. market. Joining Parker in

Left to right: Ken Jorgensen, Jonathan
Parker of TOA.

audiences than ever before

will increase your profits.
Call 1-800-558-9526.

LaBelle

Display Sciences Group

Linkage.

LED signs that network.

From high-traffic retail settings to industrial
communication, LaBelle offers a network
that can work alone or with existing audio
systems to help any business broadcast
information better, faster and to larger

Find out how selling LED networks
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Georgia are customer service su-
pervisor and applications coordi-
nator Ken Jorgenson,communica-
tion systemseasternregional sales
manager Bob Hager, assistant to
the president — marketing Kazuo
Musa, and two customer service
representatives. The address of the
new office is Spalding Woods Of-,
fice Park, 3850 Holcomb Bridge
Road, Suite 145, Norcross, Geor-
gia 30092. 800-733-7088.

Clair Brothers
Equipment in Use

Clair Brothers Audio Systems has
announced that NBS, the regional
sound company in Charleston,
South Carolina which provides
sound for festivals and concerts,
hastaken deliver ofa Clair Brothers
P-4 Piston system consisting ofeight
P-4 speaker enclosures. According
to Mac Johnson, NBS principal, the
benefitsincluded “asmall arrayable
package, intelligibility and a
straight-forward system that didn’t
require a dedicated processor.”

Left to right: Mac Johnson, Chris
Clanton, Paul Delcioppo set up P-4
Pistons in Charleston.

In other news from Clair Broth-

| ers, Merv Griffin’s Resorts Inter-

national of Atlantic City has reno-
vated the sound systemin the Ren-
dezvous Lounge, adding a Clair
system engineered and installed
by Island Audio of Merrit Island,
Florida. Hans Kennon, director of
marketing for Island and formerly
director of entertainment for the
Trump Castle, selected Clair loud-
speaker systems forthe house and

monitor system. According to Is-
land principal Carlos Gonzalas,
“Merv Griffin is very particular
about sound and believes in pro-
viding the absolute best quality for
his guests.” Clear line of sight was
amajor consideration in the instal-
lation; the 300 seats all needed an
unobstructed view, Island Audio
specializes in designing audio sys-
tems for resorts and “high profile
venues.” The company possesses
alevel two license, allowing it to be
bonded onjobs of up to $1,000,000.

Arrowhead Stadium
Renovation

Arrowhead Stadium, home ofthe
Kansas City Chiefs, has completed
a major renovation of its sound
system. Progressive Electronics of
Grand View, Missouri was the
sound contractor for the $350,000
upgrade tothe 78,000 seat stadium.
QSC Audio reports that QSC EX
series amplifiers were used. Craig
Metzler of Progressive Electron-
ics said, “We were awarded the
contract for this job in May of this
year, and our completion date was
July 17, so thiswas one tight sched-
ule.” A total of 68 amplifiers were
installed, including 21 EX 4000s,
nine EX 1600s, 21 EX 800s and 17
Model 1100s. The main cluster
consisted of Electro-Voice and
Community loudspeakers, con-
trolled by an IED system. Acous-
tical Design was responsible for
the sound system design.

In other news, QSC Audio Prod-
ucts hasannounced that the model
EX 4000 and EX 2500 amplifiers
have received certification from the
Canadian Standards Association.
“The CSA certification expandsthe
application potential of these prod-
ucts in public buildings through-
out Canada,” said Harold Keeling,
safety compliance engineer at
QSC. “The importance of these
safety agency approvals is recog-
nized by QSC, and we are commit-
ted to meeting their requirements
both domestically and abroad with
all of our products.”



REP NEWS

Shure Award to
Cordial/Riley

Shure Brothers hasnamed Cor-
dial/Riley Marketing its Sales Rep-
resentative of the Year. Based in
Clarkston, Michigan, and cover-
ing Shure’s Michigan territory,
Cordial/Riley was granted the
award based on “superiorsales per-
formance, outstanding customer
service, and consistent communi-
cation with the factory.”

Left to rlghl Al Hershner Shure; Glen
Cordial, Cordial/Riley principal; S.N.
Shure and Bob Gilbert of Shure; John
Riley, Cordial/Riley principal; James
Kogen and Jeff Brownstein, Shure.

TOA Top Reps

Three rep firms have been
named “Representatives of the
Year” by TOA Electronics, Inc. Se-
attle-based Vector, Inc. wasnamed
for best performance in sales of
TOA’s Engineered Sound prod-
ucts. C.B. Electronic Marketing of
Arvada, Colorado was named for
highest sales on behalf of TOA
Commercial Sound products. And
LSM Associates of Rochester, New
York was named for sales of Pro-
fessional Music & Entertainment
products.

Left to right: Jeff Pallin, TOA; Chuck
and Larry Bickford of CB Electronic
Marketing.

Grundorf Appointments
Grundorf Corporation has an-
nounced the addition of two firms
to its sales force. Jamm Distribut-
ing will handle all Grundorf prod-
ucts in Indiana, Kentucky, Michi-
gan, Minnesota, the Dakotas and
western Wisconsin. Campion
Sales, with its pro division headed
up with Pat Lee, will be respon-
sible for Texas, Oklahoma, Louis-
iana and Arkansas. John
Amstadter, owner of Jamm, said,
“We are proud to be able to repre-
sentsuch aquality line as Grundorf
offers. Grundorf says the addition
of these firms is part of a “continu-
ing growth by the Council Bluffs,
Iowamanufacturer of speakersand
casestowiden itsdistribution base
throughout the United States.”

American Fibertek
Names Reps

American Fibertek has ap-
pointed three manufacturers rep-

resentative firms for its fiberoptic
product line. R&D Sales Associ-

ates, Malden, Massachusetts, ser- |

vices Connecticut, Massachusetts,
Maine, New Hampshire, Rhode
Island and Vermont. RW. Kunz &
Associates, Prairie Village, Kan-
sas, covers Iowa, Nebraska, Mis-
souri and Kansas. And 1 Volt Asso-
ciates Inc. of Silver Spring, Mary-
land, covers North Carolina and
South Carolina.

Alilsop Hires Repco

The Allsop Consumer Electron-
ics Division has announced the
addition of Repco Sales Inc. of Illi-

nois to its Consumer Electronics |

manufacturers representative
sales force. Repco is responsible
for northern Illinois, Lake County,
Indiana, and eastern Wisconsin.

Wohler in Africa

Studer Revox South Africa Pty
Ltd. of Johannesburg has been ap-
pointed to represent the Wohler
Technologies product line
throughout the southern part of
the African continent.
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A Changing Of The Guard

The industry Standard
XLR/ AXR Microphone Connectors
EP/ AP Loudspeaker Connectors
Formerly Available from ITT/ Cannon
Are now available direct from the manufacturer
Cannon is ™ of |TT/Cannon

Image Communications is the exclusive supplier
of Alcatel Audio Connectors with:
New, Affordable Pricing
Available From Stock
Superior Service
{mage
communicotions g

(A division of Waldom E ectronics,Inc.)

Call 1-600-552-1659
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PRODUCTS

DOD EQs; Infinity Subs

By Steve Jacobs

DOD Series Il products.

Rack Products

The DOD Series II rack-
mountable line includes products
for applications ranging from
musicians to commercial instal-
lations. The line features five
equalizers, including the 231
seriesll that offers two separate
31-band EQs while occupying two
rack units. Each band has its own
low-cut and bypass switches with
LED indicators.

The 830serieslI offers two chan-
nels of 15-band, 2/3-octave equal-
ization and features electronically
switched low-cut and bypass con-
trols with LED indicators. The
430seriesIl EQ has two channels
of 12dBboost and cutin aone rack
space unit.

The line also offers the
RTAserieslI realtime analyzer. The
unit displays 31 bands in a vertical
row of five LEDs with a choice of 4
dB or 12 dB windows that are
switch selectable. A built-in pink
noise generator and calibrated
microphone with a 40-foot cable
are included.

Circle 6 on Reader Response Card

Powered Subs

Infinity hasintroduced two pow-
ered subwoofers, the SSW-212and
the SSW-210. Aimed at multime-
dia and home theater installations
the company cites placement ver-
satility and visual appeal as being

Steve Jacobs is the Associate Editor
of Sound & Communications
magazine.
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among the benefits of the subs.
The low frequency response of
the SSW-212 and SSW-210 is to 25
Hz and 30 Hz respectively. A pair
of IMG (Injection Molded Graph-
ite) drivers (12-inch pairs for the
212, 10-inch pairs for the 210) are
acoustically coupled. Voice coils

are designed for low throw, high-
current handling. Power ratings
for the subs are 300 and 250 watts
for the 212 and 210, respectively.

Circle 7 on Reader Response Card

Adds to CAD

Mark IV Audio has introduced
two computer sound system soft-
ware packages, AcoustaQWIKand
AcoustaROOM, as part of its
AcoustaCADD line of sound sys-
tem design assistance software.

AcoustaQWIK is a standalone
software package that providesthe
fundamental functions for loud-
speaker systems design. The pro-
gram guides users through pro-
cesses of selection and placement
of loudspeakers.

AcoustaROOM is an add-on
room model creating software
package for AcoustaCADD. Like
AcoustaQWIK, room models are
created from pre-designed tem-
plates. AcoustaROOM has eigh-
teen templates for typical auditori-
ums, performing arts centers and
houses of worship.

Circie 8 on Reader Response Card

SAORI Upgrades

TOA Electronics has added
three modules to its SAORI digital
signal processor. The three mod-
ules are builtto be used in existing
SAORImainframes. The IS-110AD
is an 18-bit, two channel analog-to-
digital converter,theIS-110DAisa
20-bit digital-to-analog converter
and the IS-110TM is a is a timing
module.

The new modules are designed
to expand the 32-bit device’s ana-
log-to-digital and digital-to-analog
dynamic range by 10 dB, while
improving the signal-to-noise ra-
tio, as well.

Circle 9 on Reader Response Card

Residential CCTV
ChannelPlushasintroduced the

model 7101 in-wall camera. De-

signed for indoor or outdoor resi-

dential applicationsthe camerafea-
tures an adjustable horizontal and
verticalviewing anglethat provides
a 110-degree viewing area. The
design is meant to be unobtrusive
so that it appears to be a lightora

detector.

The camera is meant for use
with aChannelPlusmodulator.the
two provide an image and video
distribution system. The camera
can be viewed on unprogrammed
UHF channels at TVs in the
house. When used with other
ChannelPlus products it can be
part of a home automation system.

Circle 10 on Reader Response Card

Rectangular
In-Wall Speaker

Sonance has introduced the
$3500two-way rectangular speaker
that incorporates some of the fea-
tures first developed for the round
Sonance S3R..

The S3500 incorporates a pivot-
ing tweeter with a neodymium
magnet to permit placement flex-
ibility and optimum output. Athree-
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THE SPEAKER

FOR PEOPLE WHO ALREADY HAVE
THE PERFECT CABINET.

‘)( Je see your home as more than And like our critically acclaimed electronic
just a good place to raise a components, we concentrate on the perfor-
family or build equity. We see it as mance rather than the superfluous. [

the perfect speaker cabinet. And This hallmark approach not only

while some people may view this gives you better sound quality,

as extreme, those of us who are it also leaves some extra money

passionate about music and in your pocket.

aesthetics have a slightly different For more information contact your

way of looking at things. authorized Parasound Dealer or Custom

And that’s precisely why we’ve developed Installer. And hear the perfect speaker for

the Parasound Custom Series/Titanium line of in- people who just happen to live in the perfect
wall speakers. Four remarkable two-way models speaker cabinet.

and a thundering subwoofer. Each is built to

rigorous high-end audio standards. And each is

loaded with impressive features you’d expect to

find on speakers costing much more. PARASOUND

affordable aud:o for the critical listener.

Parasound Products, Inc. 950 Battery Street, San Francisco, CA 94111 ¢ 1-800-822-8802; 415-397-7100; Fax: 415-397-0144
In Canada, distributed by: Absolute Sound Imports, 7651 Granville Street, Vancouver, BC; 604-264-0414

Circle 225 on Reader Response Card



way switch on the tweeter face-
plate allows the listener to adjust
treble output over a 6 dB range. A
second three-way switch can ad-
just the woofer’s impedance and
increases the bass as the
impedence is lowered.

The basic Sonance look is kept
while changing the footprint. The
width ofthe speakeris81/8inches.

Circle 11 on Reader Response Card

Extending Subwoofers

The VBS412 has been added to
Community’s VBS series of
subwoofers, which is designed to
extend the low frequency perfor-
mance of Community’s RS Series
and N-Series loudspeakers.

The VBS412 is electronically

controlled and contains four
ferrofluid-cooled cast frame 12-
inch drivers. It is rated at 2000
watts and produces bass to 35 Hz.

Circle 12 on Reader Response Card

FEEDBACK ELIMINATORS

For

P. A. SYSTEMS

MESSAGE REPEATERS

MULTI-LINE /| RANDOM ACCESS

Complete record/playback systems with high quality audio,
digitaily recorded in semiconductor memory (no tape).

U TELEPHONE ANNOUNCING UNITS with up to
6 lines and 48 minutes of audio messages.
may have common or separate messages.

Q SECURITY and ALARM ANNOUNCING UNITS
with up to 36 random access messages.

Q FEEDBACK ELIMINATORS that can simultane-
ously answer and record pages from 1 to 5 phone
lines (or other paging source) then sequentially feed
them into selected P. A. system zones.

Lines

)

800-722-6664/216-351-1755

PRODUCTS INCORPORATED Cleveland, OH 44134-7330

5504 State Road

ATTENTION CONTRACTORS:

WE WILL CUSTOMIZE FOR YOU!

Circle 285 on Reader Response Card
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Video Scan Converter

The RGB/Videolink 1600U
video scan converter hasadded an
RS-232 port to control functions
from a computer. The RGB/
Videolink 1600U transforms high
resolution computer graphics to
television format, allowing connec-
tion to video projectors, telecon-
ferencing systems and composite
monitors as well as recording on
videc tape machines.

The 1600U automatically syn-
chronizes to all computer displays
with horizontal scan rates from 20-

‘ 90 kHz. A direct interface to video

projectors and otherdisplay equip-
ment accepts signals upto 32kHz.

Circle 13 on Reader Response Card

Tour Guide System
Vega has introduced its Tour
Guide System for situations where
aroaming speaker must be heard
| by several listeners. Applications
include museums, language trans-
lationin theme parks, remote moni-
toring of mix outputs in film pro-
duction, or stage monitoring.
The Vega Tour Guide Systemn
consists of a Vega T-16 bodypack
| transmitterand aVegaPL-2 micro-
miniature receiver. Receivers can
| be added depending on require-

ments and applications. The PL-2
receiver is a two-channel design

that can receive either of two sepa-

rate transmissions. The T-16
’ bodypack transmitter accepts

lavalier or headset microphones.

l Circle 14 on Reader Response Card

DJ and Club Products

Gem Sound has added power
amplifiers and an electronic cross-
over to its product line targeted to
the club sound and mobile DJ
markets. The PA650 and PA80O
aretwo continuous-duty poweram-
plifiers designed for non-stop use.

The PA650 is designed for con-
tinuous, high-level sound amplifi-
cation and features thermal and
output protection circuitry. The
unit has 300 watts continuous out-
put power at 4 ohms. The PA80O
contains chaassis-mounted heat
sinks and fan cooling, and is rack
mountable,

Circle 15 on Reader Response Card

Tach Alarm

The Tach Alarm from Control
Resources, Inc.is designed to pro-
tect sensitive electronics by moni-
toring cooling fan speeds and gen-
erating Pass-Fail signals. Tach
Alarms are compatible with AC
and DC air movers that provide
tachometer (Hall Effect) pulses.
The alarm outputs are compatible
with logic circuits and with LEDs.

Circle 16 on Reader Response Card




LITERATURE

Contact East and Brady

Information

Test Equipment,
Tools and Supplies

A 48-page supplement to the
general catalog has been released
by Contact East. The supplement
featurestestinstrumentsandtools
for engineers, managers, techni-
cians and hobbyists. Features are
products from brand-name manu-
facturers for testing, repairing and
assembling electronic equipment.

Product highlights include:
DMMs, EPROM programmers,
power supplies, adhesives tool kits
and portable digital scopes.

Circle 1 on Reader Response Card

Brady Resource Guide

A new standard set forth by the
Telecommunications Industry As-
sociation (TIA) entitled, “Adminis-
tration Standard for the Telecom-
munications Infrastructure of Com-
mercial Buildings” establishes
guidelines for installers and facil-
ity administratorsinvolved with the
telecommunication infrastructure.
Part of this standard addressesthe
need for labeling telecommunica-
tions components. The Industrial
Products Division of Brady USA,
Inc. has developed the “Guide to
the New TIA-606 Standard for La-
beling Telecommunications Com-
ponents” that details the labeling
requirements for compliance with
the standard.
Circle 2 on Reader Response Card

Intro to Fiber Optics
Video networks in homes and

hospitals are examples of fiber-

optic technology illustrated in

Corning Incorporated’s booklet,

“Fiber Facts.”
Thebookletprovidesanon-tech-

nical overview of the subject, in-
cluding a brief history of optical
communications and an explana-
tion of the functions and capabili-
ties of optical fiber. “Fiber Facts”
also looks at what’s ahead in the
field oflightwave communications.

Circle 3 on Reader Response Card

Digital Scope
Applications

LeCroy Corporation has pub-
lished Application Note (ITI013B)
entitled “Benefits of Digital Oscil-
loscopesin Communications,” pro-
viding ten different applications
using LeCroy’s 9400,9300and 7200
series oscilloscopes.

Applications included are: Bus
testing, Phase Shift Keying, and
Constellation Display of PSK wave-
forms.

Circle 4 on Reader Response Card

Circuits, Systems
and Software

Analog Dialogue is a quarterly
technical journal on circuits, sys-
tems and software for signal pro-
cessing. Highlighted in Volume 26,
Number 1 are a pair of monolithic
1/0 chips providing critical func-
tions for digital mobile radio for
both TIA and GSM communica-
tions. The AD7001 and AD7002

are featured in the tutorial, “If |

Stages Are Going Digital for both
Analog and Digital Signals.”

Circle 5 on Reader Response Card

SECTIONAL
WALL
CABINET
for
Sound and
Security
Systems

3 sizes...
immediate shipping!

Cabinets offer secure rack space for rack
mount electronics, PA systems, amplifiers, alarms.
Cabinets back mount on 16" centers, door mounts
either left or right side.

o Heavy duty 16 gauge steel » Louvered sides with 2", %"
electrical knockouts e Built to strict EIA standards e Black
baked enamel finish e Sizes: 17V", 26Y4", 45%2"

For more information write or call TOLL-FREE

1-800-447-2257

THE WINSTED CORPORATION

10901 Hampshire Ave. So. * Minneapolis, MN 55438 « (612) 944-8556
FAX: 812-944-1548

Preferred by Professionals Woridwide
- Circle 283 on Reader Response Card

LOOK WHATA%)GLAM
HAS FOR YOU

IO,

SURFACE MOUNTED FOREGROUND

MUSIC LOUDSPEAKER SYSTEM
Part No. FM4x2/70
B Two-way speaker system with integral transformer
B Available in black or white
B 4" air suspension woofer
B 2" tweeter
B Power handling 10 watts
B 70.7 volt line matching transformer

Ask for FREE Tech Spec TS-24A
Quam-Nichols Company

234 East Marquette Road, Chicago, lllinois 60637
Phone: 1 312 488- 5800 * FAX: 312 488-6944

Circle 282 on Reader Response Card
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RESIDENTIALELECTRONICS SYSTEMS CONFERENCE & TRADE SHOW
e AUDIO ¢ VIDEO » AUTOMATION e SECURITY ¢ TELEPHONE « TOTAL
SYSTEM INTEGRATION ¢ WORKSHOPS +« NETWORKING FOR
DESIGNERS e« INSTALLERS . SUPPLIERS . CALL
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PEOPLE

Ford for TOA: Ferrell Named

TOA Names Manager

TOA Electronics has appointed
Bill Ford to the newly-created po-
sition of Mar-
1 keting Man-
ager, Digital
Mixing Sys-
tems. For-
merly TOA’s
| Western Re-
| gional Sales
Manager,
Ford has had
15yearsofpro
audio experi-
ence in management, sales and
recording to the position.

In his new capacity, Ford is re-
sponsible for directing the market-
ing and sales of TOA DSP-based
digital mixing products in the U.S.
Additionally, he is working with
TOA personnel in the U.S. and Ja-
pan to develop new uses for DSP
technology.

Ford

QSC Promotes Ferrell

QSC Audio Products has pro-
moted Barry Ferrell to the posi-
tion of Product Manager. Ferrellis
responsible for providing techni-
cal development of new products
and support of sales and market-
ing.

Sales at AMX

AMX Corporation hasappointed
Victor Hobbs as national sales
manager. In this position, Hobbs
supervises
sales teams
responsible
for providing
products and
services to
AMX’s cus-
tomers in the
U.S.

Hobbs has
more than 28
yearsof expe-
rience in the audio/visual indus-
try with companies such as
Electrosonic and his own Sound
Logic.

Hobbs

Anderson at Meyer

MeyerSound hasannounced the
appointment of Jamie Anderson to
the newly created position of SIM
operations manager. Anderson is
responsible for the overall coordi-
nation of the department. He is
additionally serving as a customer
liaison in product support and cus-
tomer service.

Previously, Anderson held a
position at the University of South-
ern California, where he taught
the “Theater Electrics” program.

Infocomm Appoints
Gillen

Infocomm International an-
nounced that Kevin Gillen, presi-
dent of Gillen Interactive Group,
Inc. of Laytonsville, Maryland will
manage Infocomm International’s
Multimedia Conference.

Gillenrecently helped the Inter-
national Television Association
create a multimedia/interactive
operation lab for ITVA’s "92 con-
vention. Gillen has been program
manager for the Washington, DC
chapter of the International Inter-
active Communications Society
since 1986, andis afounding board
member.

Warren at Electro-Voice

Minnie Warren hasbeennamed
human resources managerat Elec-
tro-Voice, inc.
In this posi-
tion, Warren
isresponsible
for the direc-
tion and ad-
ministration
of human re-
sources ac-
tivities and
policies with-
in the com-
pany.Sheisalso active inemployee
relations issues.

Warren had served as an Inter-
national Labor Union Representa-
tive.

Warren

Corporate Sales

David A. Curran has been pro-
moted to the position of Director
of Corporate
Sales by Best
Power Tech-
nology Sales
Corporation.
Curran for-
merly served
as Best’s Na- |
tional Ac-
counts Man-
ager for the
South Central
region.

In his new position, Curran is

Curran

"CALENDAR

responsible for strengthening
Best’s national reseller program
and field sales.

President of Gates

Kim B. Edwards hasbeen named
president of Gates Energy Prod-
ucts, Inc. Edwards, who most re-
cently served asvice presidentand
general manager of Gates Energy
Products/Consumer Business Di-
vision, replaces Robert H. Shiley
who will retire on November 1 of
this year.

Edwards has also held the posi-
tion of vice president of marketing
for Gates Energy Products

Upcoming Events

OCTOBER

Audio Engineering Society (AES):
San Francisco, California. Contact:
(212) 661-2355. October 1-4.

Infosystem: Thessaloniki, Greece.
Contact: 031-23 92 21. October 1-5.

Fiberoptic Splicing and Termina-
tion Workshop: Washington, D.C.
Contact: (508) 347-7133. October 5-9.

Scan Tech: Anaheim, California.
Contact: (412) 963-8588. October 6-8.

Custom Electronic Design & In-
stallation Association (CEDIA):
Dallas, Texas. Contact: (800) CEDIA-
30. October 7-11.

Fiberoptic Splicing and Termina-
tion Workshop: Dallas, Texas. Con-
tact: (508) 347-7133. October 12-16.

Int’l Business Music Association
(IBMA): Ponte Vedra Beach, Florida.
Contact (816) 444-3500.

October 14-17.

Instruments Society of America
(ISA): Houston, Texas. Contact: (919)
549-8411. October 18-23.

NOVEMBER

International DJ Expe: Chicago,
1llinois. Contact: (516) 767-2500.
November 9-12.

SMPTE: Toronto, Ontario, Canada.
Contact: (914) 761-1100.

November 10-14.

COMDEX/Fall: Las Vegas, Nevada.
Contact: (617) 449-6600.

November 16-20.

Design Engineering Show: Ana-
heim, California. Contact: (203) 352-
8372. November 19-21.

Networking ’'92: Kortrijk, Belgium.
Contact: (617) 235-8095.

November 24-26.

JANUARY 1993

Consumer Electronics Show: Las
Vegas, Nevada. Contact: (202) 457-
4919. January 7-10.

National Association of Music
Merchants NAMM): Anaheim, Cali-
fornia. Contact: (619) 438-8001.
January 15-18.

Infocomm: New Orleans, Louisiana:
Contact: (703) 273-7200.

January 11-17.

Imaging Conference and Exposi-
tion (IMEX): Miami, Florida. Con-
tact: (617) 487-7934. January 21-23.

FEBRUARY

Image World: San Jose, California.
Contact: (800) 800-5474.

February 1-5.

ISC West: Anaheim, California. Con-
tact (708) 390-2462. February 16-18.

MARCH

InterMedia: San Jose, California.
Contact: (203) 352-8297.
March 30-April 1.
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Company Page RS #
AAMP of America 57 204
AB International 13 218
Ace Backstage 65 292
Acoustone 52 289
ADI 72,73 201
Applied Technical Systems 85 229
Ashly Audio 29 258
Audio Technica 47 215
beyerdynamic 58 278
Behringer 11 203
Cal Switch 54 251
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Manufacturing Co. 51 249
Sennheiser Electronics 42 250
Sharp LCD 33 213
Shure Brothers 7 220
Sonic Systems/Soundsphere 35,66 247,248
Soundtracs 37 221
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FREE INFORMATION
Use the Reader Service Card
opposite page 26. Just circle the RS#
of products that interest you.

Detach, and Mail!

“While every care is taken to ensure that these
listings are accurate and complete,

MARKETPLACE

Outside Sales
Position available in NYC for sales of top-end audio & com-
munications equip. Knowledge & experience with inter-
coms, rf intercoms and mics a must. Salary based on exp..
in addition to commission and benefits. Send resume to:
Scharft Weisberg Inc.
599 Eleventh Ave.
New York, NY 11036
Att: Mr. Schachter

ROWE-CUSTOMUSIC CPC-160 background
music units. Current model in working con-
dition. $100.00 EACRH! 75 units available.
Large quantity tapes available. Will ship UPS-
COD: Discount on quantities.
CALL: Joe Esdale (708) 831-2244
Esdale Commercial Sound

This may be small
but you’re reading it.
For rates and info call

516-767-2500

The Source for the
Latest Information on
Models, Prices, Specs.

The

Music

&

Sound
Buyer’s Guide

ORDER YOUR COPY NOW!

For each copy send $7.95 plus
$2.00 postage and handling.

THE MUSIC & SOUND
BUYER’S GUIDE

25 Willowdale Avenue
Port Washington, NY 11050

TRUTH, JUSTICE AND
THE AMERICAN WAY?

A timely, satirical collection of
published news stories with quotes
from our country’s finest politicians. ..
caught with their pants down!
“Funny and frustrating. ..

a book for these times.” 8
§ ASSES RULE THE MASSES
Mail or FAX for your copy today. Please send me
copies @ 3.95 each plus $2.50 postage and handling.

MAIL TO: Asses Rule The Masses, 25 Willowdale Ave.,
Port Washington, NY 11050 or FAX: (516) 767-9335

Name: = CreditCard#:
Address: _ Exp.Date: -
City: Signature: - _
State: Zip Phone#.

Sound & Communications does not accept
responsibility for or errors.”
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MARKETPLACE

MUSIC SUPPLY CO.,INC.
i P NEW PRODUCT
%“f - Elimate Having To
== “Guide” The cable
m HMCG-2  Handy-Man
S RO Cable Guide

EASY KARY®
_ Wire Reel Holders

vaoe

/

/
* S SIZES
« All Steel Construction Carry like a briefcase =

PUSH-PULL RODS Get cable through Impos- ™

, TX 75208
/gﬁ

VIHL 3344 A

SPEAKER SUPPORTS & ENCLOSURES

ALL STEEL LIGHT WEIGHT but STRONG forall 2
4" and 8" SPEAKERS In ALL types of CEILINGS 3,
U.L. LISTED FREE SAMPLES O

Q

‘ = The Audio Serviceman's Right O

Arm. Check the complete sound &

TESTSET System from MIC to SPEAKER 5
TS-1A

... and much , much more.

MADISONEEEEEEEE DALLAS
3dO LNVLSN

809 N.

FREE 16 PAGE CATALOG OF “STUFF"
Local 2149468450 Local FAX 214-9469155
FAX 50 STATES & CANADA 1-800-345-5657
ALL 50 STATES & CANADA  1-800-527-1522

Circle 226 on Reader Response Card

DEALERS WANTED

EXCLUSIVE AREAS ARRANGED

Sy

JOB-SITE INTERPHONES & HANDS-FREE
COMMUNICATION-HEADPHONES

FOR ALL TYPES OF INDUSTRY. CONTRACTORS, POWER
COMPANIES, MINES, PIPE LINES, ETC., ETC,
Thousands in use USA, Cenada — frequent “repeats”

Not wirsless. Unique dleui:l provide clear smpiified

full-duplax
over ordinary wire, up to miles. Builtin
slectronic buzzers. Intemnal batteries {no external power),

WE CAN SHIP U.S. DUTY PREPAID, NO CUSTOMS BOTHER

For tull details. contact:

METRAGEN LTD.
3701 Chesswood, Suite 309, Downsview. Ont,
Canada M3J 2P6
Phone: (416) 635-9212 Fax: (416) 635-8266

Circle 227 on Reader Response Card

Free Catalog & Audlo/Video Applications
Tape, Phono,

Rmmn.g Switchers(S1-AV) Ose, Trans,,

(24,16,12,0,4,2 stetions) Video, ACN,
Pwr, Supp.
Press Boxes
TIn/T80u
Video & Audio Dist. Ampls, Video/Audio
RGB-Sync Dist. Ampls, 2-in/24-0ut Audlo

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

Circle 228 on Reader Response Card

TIME SWITCHES AND
MASTER CLOCKS

1,2, and 8 OUTPUT TIME SWITCHES, CYCLE TiM-
2l ERS, MASTER CLOCKS, SEQUENCERS AND BELL

RINGERS. FEATURES INCLUDE ALPHANUMERIC
DISPLAYS, 48 HOUR CAPACITIVE BACKUP SYSTEMS, DAYLIGHT SAV-
INGS AND LEAP YEAR CORRECTION, RACK MOUNT UNITS AVAILABLE.

CLOCKS AND
LARGE DISPLAY SYSTEMS

1%, 4* OR 12° SUPER BRIGHT LED DISPLAYS. AVAILABLE AS
CLOCKS ELAPSED TIME INDICATORS, COUNTERS, AND
TOTE BOARDS, OR AS BOARD LEVEL DEVICES FOR OEM

== CUSTOM ELEE:C'[!'RONIC DEVELOPMENT

0

IKIITTN
. .

oo
LIS

S S
Secsal Beess?
.

.

. s o .
Neoee®s Bsese®e

MICROPROCESSOR SOFTWARE

[Are__ovo | APPLIED AND CIRCUIT DESIGN, CIRCUIT BOARD ASSEMBUES
) E‘I’S TECHNICAL AND MODULES FOR OBSOLETE EQUIPMENT AND
SYSTEMS SYSTEMS. PRODUCTION UNE TEST EQUIPMENT.

FAX: (318) 831-7812 SHREfIEOF'gg{ &071 148 CAL_L (800) 444'71 61

Circle 229 on Reader Response Card

FLAME RESISTANT

ACOUSTIC GRILLE FABRICS

Meeting Fire Code Safety Standards.

® Room cambining, monitor
mixing, teleconference mix-

minus, console combining, and ALL FABRICS INVENTORIED AND

creative audio distribution AVAILABLE FOR IMMEDIATE SHIPMENT
® Linking capability for input CALL OR WRITE FOR YOUR

and/or output expansion FREE SAMPLE FOLDER AND PRICE SHEET

MERIDIAN | 1 MELLOTONE,

COMMUNICATIONS .
Mills: Post Office Box 145 - 108.East Church Street

PO Box 97, Alameda, CA 94501 USA Blacksburg, SC 29702 « (803) 839-6341
Ph: 510.769.1515 Fax: 510.523.6296 Fax (803) 839-2911

Circle 230 on Reader Response Card Circle 233 on Reader Response Card

m FRE E 56-PC CATALOG

DIGITAL
MESSAGE REPEATER?

THINK
TAPELE S S ™ Compilete line of audio
modules and for all engi
RECORDER i lca e el
1-800-552-8838 MODULAR AUDIO PRODUCTS
Heliotrope General, Spring Valley, CA 1 7697-51 NC » 100-FAX’:.'.1 106
Circle 231 on Reader Response Card Circle 234 on Reader Response Card
OF DENI\‘AHK OF DENI‘ARK
t.c. electronic t.c. electronic
INTEGRATED SYSTEMS (EAST) INTEGRATED SYSTEMS (WEST)
The award winning TC6032 Moving The award winning TC6032 Moving
Fader Eq Remote System Fader Eq Remote System
available directly from the source available directly from the source
(800) 451-6032 (805) 373-1828

Circle 232 on Reader Response Card
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PRODUCT CHECK:

SPORTS VENUES

Products used most frequently in sports venue installations. . .

FIRST PLACE

... NOW IN PROGRESS

SECOND PLACE

* indicates tie

THIRD PLACE

P Power Amplifiers CROWN QSC, PEAVEY® TOA

R Horns JBL ELECTRO-VOICE ATLAS/SOUNDOLIER
Orivers JBL ELECTRO-VODICE PEAVEY

o Subwoofers JBL ELECTRO-VOICE PEAVEY
Speaker Systems JBL ELECTRO-VOICE PEAVEY

D @ Delays ® YAMAHA AUDIO/DIGITAL KLARK-TEKNIK
Equalizers PEAVEY RANE KLARKTEKNIK

u Microphones SHURE ELECTRO-VOICE CROWN, ASTATIC*
Wireless Microphones TELEX SHURE NADY

C Mixers YAMAHA SOUNDCRAFT PEAVEY
Power Conditioners BEST POWER JUICE GOOSE FURMAN

T TECHNOLDGIES
Security (CCTV) PANASONIC BURLE Ve

s Intercoms AIPHONE CLEAR-COM TELECALL AMERICA

FIRST PLACE

SECOND PLACE

THIRD PLACE

P Power Amplifiers CROWN asc TOA, PEAVEY*

R Horns JBL ELECTRO-VOICE ATLAS/SOUNDOLIER
Drivers JBL ELECTRO-VOICE PEAVEY

o Subwoofers JBL ELECTRO-VOICE PEAVEY
Speaker Systems JBL ELECTRO-VOICE PEAVEY

D o oy @ AUDIO/DIGITAL YAMAHA KLARK-TEKNIK
Equalizers PEAVEY RANE KLARKTEKNIK

u Microphones SHURE ELECTRO-VOICE CROWN, ASTATIC*
Wireless Microphones TELEX SHURE NADY

C Mixers YAMAHA PEAVEY SOUNDCRAFT
Power Conditioners BEST POWER JUICE GOODSE FURMAN

T TECHNOLOGIES
Security (CCTV) PANASONIC BURLE Jve

s Intercoms AIPHONE CLEAR-COM TELECALL AMERICA

* indicates tie

SURVEY METHODOLOGY

1 The sampling pool for the survey consists of sound and communications contractors from Sound & Communications’ subscription
® Jist. Only contractors within the United States and Canada are called.

2 In a telephone survey, contractors/installers selected at random are asked to identify what brand they used for various products in in-
® stallations completed in the past six months and those in progress. A different type of installation is highlighted each month.

3 On completion of the survey, results are tabulated and the product brands are ranked on a scale from one to three, with number one
® having the most votes. Separate rankings are made for installations occurring in the past six months and for those in progress.

4. An asterisk (*) denotes a tie for that ranking.

Copyright 1992 SOUND & COMMUNICATIONS PUBLISHING, INC. Reprint of any part of contents without permission forbidden. Titles Registered in the U.S. Patent Office. Sound &
Communications (U.S. PS. 943-140) (ISSN #0038-1845) is published monthly plus a speciai thirteenth issue in the fall by Sound & Communications Publications, Inc., 25 Willowdale Avenue,
Port Washington, N.Y. 11050. §16-767-2500. President, Vincent P. Testa. Subscription rates: U.S.—1 year $15.00, 3 years $37.50. All other countries—1 year $25.00, 3 years $67.50. Subscrip-
tions outside of U.S. must be paid in American currency. Second-class postage paid at Port Washington, NY and at additional mailing office. POSTMASTER: Send address changes to
Sound & Communications, 25 Willowdale Avenue, Port Washington, NY 11050.
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The other guys missed the bus.
Actually, 2 of them.

Why settle for a v o and monitor &
simple 16 channel stereo T AN headphone outputs.
mixer, when you can Pl S We're so confident
have the 1642 4 bus that you’ll love our

mixer for $1099. new mixers that we’ll
Orif 8 or 12 et back them with a two
- channels are enough, i year warranty. So if
| you’ll find most of the _ ' you want some great
same features on the 822 “Also available as 822RM and 1222RM rack mount versions at the same prices.” mixe™ With low
and 1222 stereo mixers, starting with Adaptive-Q circuits for fares, don’t miss the bus. Check
as low as $429. a contoured response that adds out the 1642 and the rest of the
With four similar discrete clarity to the highs and warmth DOD lineup at your favorite
outputs (Subl, Sub 2, Left and without “boomy-ness” to the lows.  Dealer now.
Right), the 1642 may be used The 822 and 1222 models are
as a 16x4 for recording, or, by offered in two versions, designated @@@
assigning the subs to the L/R XL (table top) or RM (for rack
outputs, as a 16x2x2 for sound mouming). Each comes with H A Harman International Company
reinforcement. Each channel phantqm power, 3 bands of EQ, 5439 sﬁlll %91’12(, fgﬁ)%mm !yC'olrj'Zh P
of the 1642 has a 3-band EQ 1 monitor and 2 effects sends, (801) 268-8400.
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DELTA SR
THE PERFORMER

At last there's a live sound console that offers
superb audio quality and has all the facilities needed
for virtually any sound reinforcement activity—in a
compact, affordable package. Delta SR joins Soundcraft’s
range as the new entry-level professional console—
dedicated to PA.
Delta SR is at home in the theatre, thanks to its built-
*in 4 x 4 matrix, its stereo and mono inputs, and its
compact size. And with Delta SR’s excellent communi-
cations facilities, you can keep everyone in touch with
what's going on behind the scenes.
It has the now-legendary Soundcraft sound: clean, quiet,
yet dramatically impressive. Delta SR features new circuitry
throughout: four aux sends and individual stereo effects
returns on each of its four groups; and an equaliser specifically
designed for live audio, with both mid and bass sweep
frequencies. With its attractive new look, Delta SR matches
superb performance with a style that's in tune with the most
prestigious sound reinforcement application.
Soundcraft’'s modern manufacturing and
testing techniques guarantee Delta SR’s
reliability—in a fixed installation or on the
road; in the theatre, conference hall or club.

e

Delta SR is a sound contractor’s dream.
Delta SR. Professional live performance in
the Soundcraft tradition.

%4 lw

Soundcratt
Delta sr<

SOUNDCRAFT. A HARMAN INTERNATIONAL COMPANY. Bl PROFESSIONAL, P.O. BOX 22(?0. 8500 BALBOA BOULEVARD. NORTHRIDGE. CA 91329 TEL: (818) 893-4351 FAX: (818) 893.3639






