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SPEECH INTELLIGIBILITY

Can speech intelligibility
actually be predicted, or is it
a wayward science based on
trial and error? A lot of soft-
ware programs are making
valiant efforts in predicting
levels of intelligibility. How
good are they? Mike Klasco
reports. 32

Expanding
Into New Markets

How does the sound contrac-
tor expand into new markets
— and should he? Sound &
Communications presents a
seminar on tangential mar-
kets that can make money,
and how to make money with
current endeavors. Whether
it’s dbs, residential work, wire
installation, hospital com-
munications or any other ex-
pansion, the bottom line is the
uppermost concern. 12

STADIUM SOUND

Steinbrenner and signal-to-noise ratio may be
the new amazing duo. Across the country, from
coast to coast, sports and sound go together.
This month, Sound & Communications looks at
the latest upgrades and installations in
stadiums. Who'’s doing what and what’s being

used? In the mingr ~n~ thn ~aio--
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AES
CONVENTION

it's a trip even if you
live in the conven-
tion city. This year’s
87th Audio Engi-
neering Society
convention gives a hint of the
nineties and wraps up some of the
technical breakthroughs of the
eighties. What will you find at the
New York Hilton on October 18?7
Turn these pages. 18
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uniform coverage equals

superior response. The
frequency response of a loud-
speaker is the acoustic pres-
sure level it will produce with
a constant voltage input, over
a variety of frequencies. The
coverage of a loudspeaker is
the angular wedge of sound
radiation it produces; that is,
the area it will serve in actual
use. What have frequency
response and angular coverage
to do with each other?

I n loudspeaker systems,

It isn’t very difficult today to
create a loudspeaker with
excellent frequency response
directly on-axis. This axial
response may actually be one
of the less interesting ways to
measure response. To know
the frequency response most
audience members will hear,
we must consider the cover-
age of the loudspeaker. This
is especially important in the
case of multiple loudspeakers
used jointly to cover adjacent
areas.

If a loudspeaker coverage
pattern narrows down in
some frequency bands, listen-
ers outside this diminished
coverage hear it as a response
deficit: a dip in the response
at those frequencies. If a
loudspeaker coverage pattern
widens at other frequencies,
and this loudspeaker is used
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Competitor’s loudspeaker system

Altec Lansing A700

The graph shows deviation
from rated horizontal
coverage angle, for the Altec
Lansing model A700, and for
a popular loudspeaker system
of approximately the same
size and price.

The coverage of both
loudspeakers widens at low
frequencies, however the
A700 exhibits much greater
uniformity over this range.
Note also the A700s smoother
behavior in the critical upper
octaves while the competitor's
unit allows the pattern to
collapse at two frequencies.

T

Frequency (Hz)

Amplitude (dB)

Coverage overlap produces
interference; reduced
coverage produces
frequency response gaps.

The designer of a loudspeaker
system must take great care
that its coverage remains
constant over most of its
useful frequencies. This way,
most listeners in a correctly-
designed application benefit
from the best frequency
response the loudspeaker can
produce. Gaps or overlaps in
coverage all deteriorate the

in conjunction with other

similar loudspeakers for wider- frequency response the

area coverage, listeners in audience will hear.

the overlap area hear sin x/x

interference, sometimes What is the benefit of

popularly called comb uniform loudspeaker coverage?

filtering. ‘ Superior frequency response
for all listeners.

In Loudspeaker Systems,

Uniform Coverage = Superior Response
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Commercial Sound
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Consoles
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INTERCOM,
" PROTECTIVE
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Y OR ELECTRONIC
SIGNALLING

. . .is the maximum audio efficiency and
high intelligibility attained by task-oriented
loudspeakers with compression drivers.

.. .isthe U.S. trademark design of the
Loudsoeakor Bafiies AP-Series, universally recognized as the
and Enclosures. symbol of Atlas / Soundolier craftsmanship.

. . .is the ability of buying cost effective
products from a ““Quick Shipper” inven-
tory that assures order processing in
less than forty-eight hours A.R.O.

Voice/Tone
Loudspeakers . . .
.. .is the practical experience and

sales-service support dedicated to pro-
vide customer satisfaction whenever
you contact. . .

Microphone and
Equipment Stands VQ

= ATLAS / SOUNDOLIER

DIVISION OF AMERICAN TRADING AND PRODUCTION CORPORATION
1859 INTERTECH DRIVE / FENTON, MISSOURI 83026 U.S.A.
15 TEL: (314) 349-3110/ TELEX: 910-760-1650 / FAX: (314) 349-1251
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TECHNOLOGY UPDATE

In the past few years, while the for-
mat wars raged in large scale digital
recording, and the small R-DAT format
was engaged in a political limbo, there
was a noticeable quiet over mention of
another format developed about the
same time as R-DAT — S-DAT. Now
that digital tape recording is main-
stream for music, DASH and PD coex-
isting, and the political maelstrom has
subsided over R-DAT, our attentions
turn to just what is happening with
S-DAT.

We talked to Don Morris at Yamaha
about S-DAT and its possibilities.

S-DAT of course stands for stationary
head digital audio tape, and as such
can be used to define DASH, Pro Digi,
or even, as Morris says, stretched to in-
clude a reel to reel machine. (However,

S-DAT BASIC PARAMETERS

recording is necessary. "'With R-DAT
you always work with a backup,” says
Morris. The problem with rerecording
is that if there’s a brown out, or *‘some
assistant presses ‘pause, it’s all lost.”

Error correction coding for S-DAT is
not consistent with other formats. But,
Morris says, there’s no consistency
from manufacturer to manufacturer
anyway. S-DAT will probably have pro-
prietary error correction.

How small is S-DAT? It can use 8mm
tape. How many tracks? Certainly more
than two. The video applications for a
small S-DAT machine are the same as
any small multitrack. It's good for
building audio tracks in post, on-line
and off-line. The smaller format lends
itself to video because video doesn’t
‘‘need megatracks as in pop music.’

(these are the basic parameters of S-DAT, with which several companies
are working. Working, marketable models may or may not in the end

subscribe to these standards.)

Trans-

Cassette Tape Writing mission
Size speed speed rate

(mm) (mm/s) (cmi/s) (MBPS)
476 4.76 24
86 x 555 x 95 437 437 12.2

S-DAT, when referred to by the Jap-
anese engineers we've met who were
working on it, has been generally
thought of as small format with much
greater professional applications than
R-DAT))

Morris amplifies: Since stationary
heads on the S-DAT machine stay put,
head alignment is not a problem. But
the main practicality is in punching in,
or dealing with material on tracks one
and two, for instance. In rotary DAT,
when recording tracks three and four,
one has to rerecord tracks one and two
so that they sync. S-DAT is more con-
genial to multitrack, since no re-

And *'video wants safety,’ which R-DAT
doesn’t provide. It is no harder, accord-
ing to Morris, to interface S-DAT than
to interface any other format.

What are the applications for S-DAT
in background music, for example? It
would probalby have to be looped. The
length of recording time on S-DAT is
shorter, since the stationary head re-
quires increased speed of tape travel.

Yamabha is, according to Morris, in-
vestigating all recording formats —
disk based, R-DAT, hard disk, write
once. And may be ready to move in
one — ‘“‘or many” — directions. Stay
tuned.
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Rack up twice the performance
in the same amount of space.
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The Problem

How to upgrade and increase your microphone
mixing capability without sacrificing your valuable
rack space or your budget.

The Solution
The new ELX-1R.

Here’s Why

The ELX-1Ris a portable, four-channel mic/line
mixer.

It’s half the size of our nearest competitor, the
Shure M267, and fits into a single rack-mount space.
Think of it. By utilizing two ELX-1R’s, you can double
your mixing capabilities in the same amount of space
it takes to mount one M267.

Also, it's less expensive than the M267 because
our rack mount is standard—you have to pay for theirs.

And it offers you the kinds of features that theirs
doesn’t. ..

Like half the distortion. Or individual input LED
clip indicators. Or a 10-segment, three-color LED

I CraNmEL | I CraNsL >

PPM bargraph display. Or ¥4 ” auxiliary phone
connections, as well as professional XLR input-
output. Or positive action push-button switching.
And last but not least—better specs across the
board and a two-year warranty opposed to one.

You Decide

Naturally, we don’t expect you to take our word
on this . . . you have to see for yourself. Contact your
local EV dealer today. Ask for our comparison chan
and an engineering data sheet. Better yet, ask for a
no-pressure demonstration.

We think you’ll be pleasantly surprised.

Circle 213 on Reader Response Card
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18 The 87th AES Convention
By Allan Varela
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country.
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Predictive techniques in software that lead to greater speech intelligibility.
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Coming in November. . .

An examination of the drive-through
communications market. Also: assistive
listening systems — new politics could
spell opportunity for contractors.



en its all on the line.

Samson Wireless.

When every system has to perform flawlessly with superior
sound and the quiet performance of dbx Noise Reduction.

When you need absolute structural integrity and longterm
reliability because your professional reputation is on the line.

Samson. The only choice when nothing less than perfect
wireless will do.

SAMSON°

WE ARE THE WIRELESS FUTURE*

© 1989 Samson Technologies Corp. Circle 207 on Reader Response Card
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When we decided to expand the Quam
line to include ceiling baffles, backbox
enclosures and assemblies, we wanted
to do more than just complement our
loudspeaker offerings. We wanted to
give the contractor another choice.
Judging from the growing list of con-
tractors who have switched to Quam,
we did just that, with an unbeatable
combination of quality, price and
service.

Take us apart for a side-by-side
comparison of ceiling baffles. for

example. From the heavier gauge
metal to the more durable epoxy
finish, Quam baffles are made in our
own plant to look, install and perform
better. The same is true of the entire
Quam line, from enclosures to trans-
formers to 8” speakers.

You don’t pay a premium for this
higher quality, because as always,
Quam’s prices are very competitive.
Nor do you pay the hidden cost of
maintaining inventory. All catalogued

|

If you take apart,youl take us on.

items, including assemblies, are ready
to ship on receipt of order from our
70,000-piece warehouse stock. You
buy Quam only as you need the parts.
Take us apart. Then take the com-

petition apart. You’ll see that Quam is
your best choice. Call or write for your
free Quam commercial sound products
catalog, and take us on. It’s the sound

decision
The
IT). sound
ua Dccision

QUAM-NICHOLS COMPANY e« 234 E. Marquette Road * Chicago, Iilinois 60637  (312) 488-5800

Stral Advertising Company, Inc.
Project No. Q-1209  Ad No. Q-8302
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NEWSLETTER

AES NEWSMAKERS
What products should you expect to see at the AES convention? At press time few companies
had made final plans, but some of the things to look for are:

Sennheiser is showing the S-7M high powered Infrared Theatre Listening System and the MKH
50-P48 condenser microphone, a new member of the symmetrical transducer, transformerless
MEKH family... Audio Processing Technology, a subsidiary of Solid State Logic, will demonstrate
the apt-X 100 digital audio compression system... Bruel & Kjaer is launching the Type 4012
prepolarized condenser microphone... Ultra Analog is supplying the original CTI/dbx 20 bit A/D
converter IC set..TAC is showing six versions of their Bullet line of consoles... Oxmoor is in-
troducing two new distribution amplifiers....

Milt McNally, well known from his involvement at a/d/s and at Carver, is Nnow with Audio
Animation who will be showing their Muse digital mastering console.

AMS is showing its STR50 stereo microphone and control unit, switchable between stereo and
mono... Soundtracs is showing four new products, including the 40-channel version of the SPA
sound reinforcement console... Agfa will have a slide presentation on the Agfa XT tape restora-
tion process, at its booth... Telex is showing wireless headsets... Harrison Systems (GLW) has
new automation for its Series 10 console... Studer is expected to show a 48-track digital unit...

ART is introducing an equalizer and a new multiple effects processor.... GML is showing a new
limiter and several ‘‘automation” devices....Intersonics will be showing the Contra Bass servo-
motor subwoofer... Tannoy is showing the NFM-8 (DMT) near field monitor, and will have draw-
ings for studio reference monitors... API Audio Products is introducing an all discrete in-line
recording console with the GML Series 2000 automation environment. (Sound & Communica-
tions will present a full wrap-up of the AES show in an upcoming issue.)

AUDIO COMMUNICATIONS ANNOUNCEMENTS

Robert W. Peters has been appointed general sales manager of Audio Communications
Corporation’s Business Music Division. The Houston-based Audio Communications has finalized
its exclusive dealership arrangement with Audio Environments Music network (Seattle, WA) to
distribute all direct broadcast satellite, FM direct, and on-premises tape programming for the
Houston market.

Audio Communications was also appointed the national marketing entity of Telemusic USA, also
based in Houston. Telemusic is a new music and message-on-hold company.

LICENSE AWARDED

Sound Control Technologies, Inc. of South Norwalk, Connecticut, has been granted exclusive
license by Jaffe Acoustics, Inc. to the latter’s newly issued Patent #4837829, ‘‘Acoustic Sound
System For A Room.” SCT has incorporated the electronic and acoustic principals covered by
this patent (and the previously licensed Jaffe Acoustics Inc. Patent #2002586, ‘‘Boardroom
Sound Reinforcement Systems’’) in its Voicelift voice reinforcement system and its Teleplex
teleconferencing systems. The newly issued patent broadens the adaptability of SCT’s systems to
include boardrooms, conference rooms, and training areas.

October 1989 9



NEWSLETTER

APOGEE APPOINTED BY ITALIAN MANUFACTURER

Apogee Electronics Corp of Santa Monica, California, has been appointed the exclusive US
distributor by Audioscope, an Italian pro-audio manufacturer and developer of the Model 9000
audio measurement system. The Model 9000 consists of a 3U rack-mount card frame and
external color video monitor. Its modular facilities are suggested by Apogee for applications
from live sound studio to monitoring.

PONCHER HEADS EDS BOARD

Charles Poncher, president of Hawk Electronics, Inc. (Wheeling, IL) has been elected president
of the Electronic Industry Show Corporation. Poncher, also president of the National Electronic
Distributors Association, will head the planning process for the 1990 Electronic Distribution
Show and Conference. EDS 90 will be held at the Las Vegas Hilton April 24-26 of next year.

Other officers elected to serve with Poncher during the annual meeting of the EISC board of
directors were David McCoy of Cartwright & Bean (Atlanta, GA) as vice president, and Blair
Haas of Bud Industries (Willoughby, OH) as secretary/treasurer. David L. Fisher continues as
executive vice president.

EDS is operated not-for-profit under the sponsorship of the Electronic Industries Association,

the National Electronic Distributors Association, and the Electronics Representatives
Association. Directorships and elective offices are shared among the three groups.

UNIVERSITY, GRAYBAR SIGN DISTRIBUTION AGREEMENT

University Sound, Inc. (Sylmar, CA) has signed an agreement with Graybar Electric Company
for the St. Louis-based firm to distribute University’s commercial sound products in the US.
‘“We are very pleased to announce the newly extablished relationship with University,”’ said
Doug Peck, Graybar’s national telecommunications marketing manager. ‘‘We anticipate the
agreement will allow both Graybar and University to realize growth in existing as well as new
markets.”’

RAULAND-BORG, SIMPLEX SETTLE LITIGATION

Rauland-Borg Corporation (Skokie, IL) recently announced it has reached a settlement with
Simplex Time Recorder of Gardner, Massachusetts, that dismisses all claims and counterclaims.
Rauland-Borg granted to Simplex a license under its US and Canadian patents covering
microprocessor-based, user-programmable, electronic master clocks. The lawsuit was initiated
after an impasse had been reached between Rauland-Borg and Simplex wherein Rauland-Borg
offered to include Simplex in its licensing program for the patent on its Model 2424 User-
Programmable Clock. Simplex originally infringed the patent based on that product.

10  Sound & Communications



Warning: To Avoid
Risk Of Shock,

iz

Ignore This
Amp-To-Amp Confrontation.

et's be frank. We're out to change your
idea of what —and who—makes a
professional power amplifier. So if
you just bought a Crown MacroTech, turn
the page — this comparison won't be a
polite one. But it will stick to the facts.

A look inside these two amps will give you
a better idea of why BGW amps like the
GTB Grand Touring Amplifier are built like
no others in the world. And raise some
questions about Crown MacroTechs.

Left: The MacroTech uses mostly air to dis-
sipate heat, not metal. The closely spaced fins
are vulnerable to airborne dust and dirt.

Right: BGW uses ten pounds of aluminum to
absorb thermal transients. extending power
transistor life.

TAKING THE HEAT

If the MacroTech heat exchanger reminds
you of an air conditioner, you've grasped its
design. This approach works, at least until
dust and dirt clog the fins. But as soon as
the air flow slows or stops, temperature
rises. Soon after that, the Crown shuts off
— it could even fail.

The GTB uses massive extruded aluminum
heat sinks with widely spaced fins. The

mass of metal absorbs thermal transients
without straining the fan. And without quick
changes in transistor temperature. That's
important: Transient musical loads put the
worst kind of stress on power transistors.
The effects of thermal cycling fatigue may
not show up until after the warranty, but
they can destroy lesser amps. Meanwhile,
BGWs keep right on delivering clean, reli-
able power.

REAL SPEAKER PROTECTION

Most amps today are direct coupled, so a
blown output transistor {the most common
failure) connects the power supply directly
to the speakers. Earlier MacroTechs had
no protection against DC. Now Crown has
learned their lesson — or have they? The
sensing circuit and relay they now use
shuts off the power transtormer, but allows
the filter capacitors to discharge stored DC
energy directly into your drivers — risking
real damage.

Left: Crown uses a slow-acting, less refiable
relay. It can allow the filter capacitors to dis-
charge stored energy directly into your drivers.

Right: BGW's modular power output section
protects your speakers against DC damage
with an instantaneous Thyristor Crow Bar. And
the module is easily replaced in the unlkely
event of failure.

Circle 212 on Reader Response Card

BGW pioneered DC speaker protection in
1971. We stopped using relays years ago,
when they no longer met our refiability
standards for BGW amps. The GTB, like all
BGWs over 200 Watts, uses solid-state
Thyristor Crow Bars to keep DC from ever
reaching your valuable speaker cones or
compression drivers.

Tech you can lose plenty of both: You have ‘o
pull it out of the rack every time a fuse blows.
Right: The GTB's power switch is also a rock-
er-actuated magnetic circuit breaker. You can
reset it in a second if power lines hiccup.

MAKE YOUR OWN COMPARISON
Before you buy or spec your next power
amp, call us at 800-468-AMPS (213-973-
8090 in CA). We'll send you tech info on
BGW amps and the name of your nearest
dealer: He can arrange a demo of any
BGW model against any amp you choose.
Then you'll be able to appreciate the
advantages of BGW engineering with your
ears, as well as your eyes.

(SYSTEMS |
13130 Yukon Avenue, P.O. Box 5042

Hawthorne, CA 90251-5042
Tel 213-973-8090 « Fax 213-676-6713



SALES & MARKETING

Expanding Into New Markets

u t the National Sound and Com-
munications Expo in May,
Sound & Communications magazine
sponsored a seminar on ‘‘New Markets
for Sound Contractors’. Participants
were Tim Newcomb of Newcomb Elec-
tronics, Chris Stevens from Audio Ac-
cess; Bob Toerner of American Sound;
Bob Reim from Acromedia; and Bill
Ray of William Ray Associates. The
moderator was Judith Mortison of
Sound & Communications.

MORRISON: As an editor at Testa
Communications, I've supervised a lot
of the copy that goes into the
magazines that we publish. Sound &
Communications is one of those
magazines. We also get involved in
post-production of audio, video and
film; in M.l. sales; in various aspects
of the sound and communications in-
dustry not always directly related to
contractors. We also produce conven-
tion television. At this convention, we
do NSCA-TV News. That’s how we
cover this market. In our travels, we ob-
viously go to a lot of conventions, as
I’m sure a lot of you do. Last week, |
was in Las Vegas at the Broadcasters
Convention and this week |I’'m here at
the Sound and Communications con-
vention. Next week is the CES Conven-
tion in Chicago. Right after that is the
NAMM show. And if | chose, | could go
to the Interior Designers Convention in
Toronto. Last week, | could have gone
to the AES Digital Audio Forum in
Toronto. | could go to conventions all
year round. So could you.

There are lots of things to learn. Lots
of things to see. But the thing that
always amazes me is ho matter which
city | am in or what convention I'm at,
I’'m astonished at how many friends
I've seen: People who are crossing

12 Soumd & Communications

over from one industry to another.
This Sound and Communications
convention is growing, growing, grow-
ing, and | think it is because there are
roots in the sound contracting com-
munity that are not going to be lost. But
there is an expansion and a contrac-
tion going on. There are musical instru-
ment retailers who are very interested
in getting into church sound. It's a way
for them to expand their market. There
are sound contractors getting into
residential work, but there are also hi-
fi specialists moving into sound con-

wg e

Left to right: Tim Newcomb, Chris Stevens, Bob Toerner.

tracting. It’'s not easy for them
sometimes. They don’t have the labor
and they don't have the design
facilities. But they’re doing it.

So, | have gathered here an il-
lustrious group of panelists to talk a lit-
tle about expanding into new markets
or watching for who is expanding into
your market. To my far right is Tim
Newcomb, from Newcomb Electronics,
who has expanded into several
markets. Chris Stevens is with Audio
Access and was the founder of
Phoenix Systems, a custom installing

contractor. Bob Toerner from American
Sound is into a lot of different in-
dustries. Bob Reim is president of
Acromedia. And Bill Ray, who heads
up William Ray Associates, is a rep
with a lot of illustrious lines: JBL, Otari,
Audio-Technica, dbx. These gentlemen
are going to talk a little bit about what
they see as new markets for people to
go into. Bob, do you want to respond
to that?

TOERNER: My dad started
American Sound 43 years ago and laid
a good basis for expansion in that he

didn’t rule out anything that was close
to the sound business and that he
could build on and expand on. Now,
after 43 years, American Sound has
eight sales engineers. We work out of
a Cincinnati office; we also have offices
in Dayton and Lexington; and we now
cover things like commercial sound
systems that have expanded to cover
standard paging, churches, res-
taurants, sports bars, background
music. We're now taking a good strong
look at direct broadcast satellite.
The other areas where we have



specific sales engineers are in hospital
communications, professional video
systems — and that includes CCTV
and security telephones. We have one
man now who specializes in wire sales.
That person is taking a long look also
in a new area of card access and fire
alarm systems. Video projection and
boardroom communications systems
are starting to go into their own as a
separate category. Land systems, also
MATYV systems, some of you may have
already dabbled in. Not to mention the
ever popular cellular phones as possi-
ble edge to what you’re doing now. So,
we're kind of broad based. We're
always looking for something new as
long as it’s profitable.

MORRISON: That'’s the key word —
profitable. Tim, you've gone another
route to an extent and gone residential.

NEWCOMB: Right. We've actually
gone two routes. But the residential
route is actually an outgrowth of our
sound contracting business. We were

doing large sound systems, for exam- |

ple distribution facilities and manufac-
turing plants. And the owners were
coming to us and saying, ‘‘Gee, | have
a stereo at home that some guy from
New York installed for me. | don’t have
the slightest idea how to turn this thing
on. Come on over to my house and
check it out”” So, we started to use
some of the techniques we've always
used in commercial sound contracting,
which is to keep the systems very sim-
ple. And we developed a sound system
for a particular client which is very easy
for him to operate. It featured a remote
control in every room, and we
expanded on that to have complete
systems and have sold quite a few of
them across the country. We've ended
up doing projects in Boston, New York,
Palm Beach, Aspen. It's been a very
interesting and stimulating business.
And it’s the kind of business where you
have a very upscale consumer and
price isn’t the only delineating feature.
So you’re in a nice area to make a
good profit if you come through with
the goods.

Made in the USA

The Lectrosonics MAP System is the first of what you'll see in the future in Modular
Audio Processing systems. Automatic mixing, with up to 20 channels per mainframe,
plus whatever signal processing you need to complete the sound system control
center. Add in a wireless hearing assistance transmitter and you have the most
complete modular, fully automatic system available for churches and conference
rooms. Superb specs, total flexibility and the most advanced automatic mixer ever
developed make the MAP system your best choice for modular audio control centers.

Modules available:

AP4 - 4 channel automatic mic preamp
SP4 - 4 channel standard mic preamp
EQN1 - single module with 1/3 octave mid-band EQ,
3 notch filters and HF/LF contour controls
CL1 - compression, levelling, limiting, dynamic pop filter
X02 - 2-way crossover network
X03 - 3-way crossover network
DA4 - 1in, 4 out audio distribution amplifier
LM3 - 3input line level mixer

Other modules in development:
T72M - transmitter module for hearing assistance system
R175M - VHF wireless microphone receiver module

6 LecTrosonics, inc.

581 Laser Rd. NE = Rio Rancho, NIVI = 87124
(505)882-4501 = (8001821-1121
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LEADERS IN:

B Hotel Ballroom
Combining Systems

M Digital Boardroom
Control Systems

B Teleconferencing
Equipment

B Remote Control
Modules For All
Audio Visual
Equipment

B Deluxe Conference
Room Floor Boxes

B Custom Panels
B Custom Engineering

M Audio & Video
Switching Units

M Infrared Control
Equipment

creators of innovative
products for AV systems

220 Little Falls Road
Cedar Grove, NJ 07009
201/783-3966 W 201/239-0988
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Left to right: Bob Reim, Bill Ray.

As for other departures from tradi-
tional sound contracting: Computer
systems use very similar cabling to
audio systems. The computer guys
always think their systems are pretty hi-
tech and their cabling demands are
pretty rigid. | tell you — if you can in-
stall audio cabling, you can install com-
puter cabling. It's been a very good
source of revenue for us. The funniest
comment we come across is when a
computer vendor or a computer user
comes in to look at the wiring up close
and sees everything nice and neat and
labeled, and they can find everything,
they say, ‘‘Gee, we never thought it
was supposed to look like this.’ So we
get tremendous credibility. There are
a lot of hacks out there, and there's a
way to go in and really set yourself
apart from the rest of the crowd and
make a good profit.

MORRISON: Make a good profit and
neaten up those cables. Chris, you
were in commercial, you got out of
commercial. Now you're back here.

STEVENS: About 15 years ago
when we started Phoenix Systems, and
at this point it would have been in the
neighborhood of $150,000-$200,000 a
year, we found by actual experience
that we were having cashflow trouble.

And we're getting involved more and
more heavily in commercial systems
and in restaurant systems, background
systems and things like that. In the
case of the restaurants, we just had
trouble getting paid on any basis. In the
case of the commercial situations,
there was just the reality that you had
to give 30, 60, 90 day payouts, which
were standard. And we got almost the
same types of requests that Tim's talk-
ing about from the owners of these
companies: **Can’t you do something
in the home?’’ And the business
reasons were very compelling for us to
do so. Over the course of the years
now, it's about a $2 million a year
operation and has grown very nicely.
So, we saw it as a very real growth op-
portunity and one that lent itself to a
small, service oriented way of doing
business.

MORRISON: You've also worked
with home developers.

STEVENS: Developers are a different
category of people. It's a different ser-
vice that’s being looked for if you're
serving a contractor for spec homes.
When you’re serving people in their
home, you're providing music and
entertainment readily available to

(continued on page 56)



POWER

Professional Sound
Contractors depend upon
quality and reliability.
They choose Telex.

The foundation for any sound
contractor’s plan is built on solid
products that can be flexible
enough to adapt to a wide variety
of sound reinforcement situations.

For churches, auditoriums,
schools and other situations
where solid wireless microphone
products are needed to assure
worry-free performance, look to
Telex. We understand the sound
contracting industry. After all,
we've been a leading manufacturer

of quality microphones, inter-
coms and headsets for over 50
years. Our Pro Audio products
boast durable metal construction
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and full three-year warranties.
And they're made in the U.S.A.
That's why you can depend on
Telex to take away your worries.
For every project, there’s an
affordable Telex Wireless system.

For more information about rock-
solid Telex Wireless products,
write to: Telex Communications,
Inc., 9600 Aldrich Avenue South,
Minneapolis, MN 55420.

©1989 Telex Communications, Inc




DR. WOKKA

Ask Dr. Wokka

Dear Dr. Wokka,

Here in Dresden, Germany, we
prefer to test the intelligibility of our col-
umn speakers by simply giving them
to Professor Herr Doctor Wolfgang
Amadeus Bachshundt at Die Instituen
Von Akustikk Lautshprekkeren Ver-
boten En Kollektenderdaten Teknikke,
in Cologne. Dr. Bachshundt then sub-
jects them to many complicated tests
made on the most expensive and
elaborate instruments in Europe and
assigns them an intelligibility number;
the famous ‘‘Sprechterfactten”
number. Every loudspeaker in Ger-
many used in a government or public
facility bears this stamp of quality, so
that the public will know exactly how
much information it can expect to
receive. Of course, we have a highly
technological society here and
everyone calculates the correct “‘in-
telligenfachtten’ for the event they are
about to witness. There is no leaving
the question ““What’s he saying?’ to
chance. Everyone knows beforehand
exactly how many words will be
understood and how many won't.

So, my question is this: When are
you Americans going to wake up and
develop a truly scholarly and scientific
method of measuring intelligibility and
give up all the silly things you are now
“‘playing’’ with? Right now, your
speakers are so big that no university
in its right mind would ever even con-
sider trying to measure their intel-
ligibility. You must make them smaller
so that they can be measured in the
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by Dr. Wilhelm Wokka

University; our column speakers are
ideal for this. After all, what good is a
public-address loudspeaker if it is too
big to have its intelligibility measured?
Lastly, why must you Americans in-
sist on continuing your practice of sen-
ding your musicians over here to take
our youths’ money? Himmel! You and
the Japanese. First cameras and now
the Waltz!
Helmut Hottentottermann
Dresden

My Dear Herrer Helmut,
Intelligibility! Ah, such a noble sub-
ject to address. But first a few hatchets
to bury. The waltz was invented in 1568
by the American Indians, not the Ger-
mans or the Austrians as we have been
told. So was smoking cigarettes, which
the Europeans seem to think they in-
vented too, along with this pansy
inverted-forefinger-and-thumb style.
Enough culture clash. In America,
we use the RASTA intelligibility
number, described in this column
many times. It involves not only the
speaker and the room it’s in, but the
sound level and spectra thereof also.
We use it mainly for purposes of con-
fusing owners of large stadiums and
wealthy sports teams into spending
more money for things they really don’t
need but think they do in the resulting
confusion. It's sort of a planned ob-
solescence, and necessary for the in-
dustry to continue to flourish. Of
course, there are those who think they

can merely hear the differences in in-
telligibility of speakers, but this is rub-
bish; scientifically proven falsehoods.
Besides, this would only turn the
business over to the masses and we
would all be out of a job, n'est ce pas?
Candid and radical talk here, but we're
all in the same boat and we have to be
honest about our lives’ work.

Intelligibility numbers on speakers is
a good idea in principle, but how about
in America where the diet is so varied
and the resulting speech is so different.
Where else in the world can you have
‘*Ha, y'awl’ *“Eh, baby, wass
happ’'n’'n,” **Hello,” and Yo, Vinny,” all
mean the same thing? Of course, in
Europe, the French, Germans, Italians
and English all sound different, a result
of the various national diets per the
famous work of my great grandfather,
Wolfgang Hamburger Wokka XIV.
Snails, bratwurst, garlic and limes just
make people’s mouths take on different
shapes and attitudes when conversing.
Thus, your intelligibility numbers will
not work out of your country. What
good is this? Don’'t you want to sell
speakers outside of Germany?

Lastly, about your blatant and uppity
slur on the size of American
loudspeakers: We just plain have more
room over here, and so do our
universities.

Next month: A field trip to Testa
Communications, magical kingdom of
audiophonical journalizologists in
ivorytower residence and so much
more. |



Why Should You Take a New Lod)e
at One of The Oldest Names in
Commercial Sound?

"

TN

ounded in 1936, University Sound

holds over 100 patents and builds
a broad line of commercial sound and
interconnect products. As a leader in
this industry, we are constantly
improving existing products, and
working hard to better serve our
customers in every way.

Teamup with University’s
Innovative Product Line

University products are solid and
practical. Take the new PA430, a
constant-directivity paging projector. It's
unique because the specially-designed
swivel-base can be instantly aimed and
locked to distribute sound in the 2 kHz
to 10kHz range exactly to the desired
60° x 40° area, reducing the number of
horns needed for an installation. With
less materials and less time needed,
you can be more competitive and
more profitable at the same time.

HORN ROTATES<
360° ABOUT
MAJOR AXIS

MOUNTS ON
ANY STANDARD
ELECTRICAL BOX

HOOP & HORN
ROTATE 360
ON MOUNT BASE

PA430 Universal Mounting System

University has also broken new ground
with the US690 cardioid dynamic
gooseneck microphone, the first
commercial microphone using the
N/DYM™ magnetic structure. Its super-
strong Neodymium delivers 6 dB more
sensitivity and permits a capsule
geometry with lower peak distortion
than the best of ordinary dynamic mics.

A Single Supplier Tackles
Most of Your Applications

When you handle more than one type
of sound system, it's casier (and more
profitable) to become familiar with a
single manufacturer’s products. That's
why we continue to expand our broad
productline, which covers such diverse
applications as:
e Audio Visual

¢ Entertainment

¢ Houses of Worship
e Motion Picture

¢ Foreground * Music
Background Music e Paging
* Hazardous * Sports
Environments ¢ Telephone
Interconnect

Get Your Hands on our
Products Quickly and

Economically

University products are
available when you need
them, directly from us or
our nationwide network of
Master Distributors who
stock local inventory.

Circle 219 on Reader Response Card

We Can Help You Work

Smarter. Learn How...
Request our free 48-page  full-line
catalog, a price list, and enroll for a free
subscription to Contact, our monthly
newsletter full of useful technical
informationandtipsto help you perfect
yourart. Graduate to University Sound,
Inc., an institution of higher earning.

"University
Sound. Inc.

a MARK IV company
13278 Ralston Street
Sylmar, California 91342-7607
FAX (818) 367-5292
PHONE (818) 362-9516



THE AES CONVENTION

BY ALLAN VARELA

T he Eighty-Seventh AES show,
being held in New York from
October 18th to the 21st, is shap-
ing up as an important indication of the
growth in technology for audio recording,
audio for video, and audio for live perfor-
mances. A large contingent from the sound
and communications industry is expected
to be on hand at AES’s venues at the
Hilton and Sheraton Hotels in mid-town
Manhattan.

According to Don Plunkett, the ex-
ecutive director for AES, *’The theme for
this show is ‘Audio for the Next Decade
and Beyond’. The theme is fulfilled
through the papers and the workshops.
Also, there will be quite a few exhibitors
with new products out.”

Attendance is expected to be between
twelve and fourteen thousand people, and,
at press time, the exhibitors list exceeded
210 and counting.

*“This is the largest show we’ve had for
New York,’ explained Plunkett. ‘‘Because
of space limitations, we couldn’t fit into the
Hilton. So now we're in the Hilton and the
Sheraton.”” Exhibits will be at both hotels,
with the Mullen Museum (history of audio)
at the Sheraton. All the papers will be at
the Hilton.

The AES, of course, is a technical con-
vention, and a great deal of the attention
at this show is devoted to the technical
papers presented. Over seventy-eight
papers are being presented this year on
topics ranging from analog and digital audio
electronics, to a new process for pulling
ultra-pure copper wire. ‘‘We're very
gratified that there are so many technology
papers this year.”’ says Ted Uzzle, the con-
ference chairman. ‘‘That is to say, really
new research; particularly papers from
university researchers and also by con-
sultants. We seem to have fewer papers
from the new product category than in past
years [papers that simply describe a com-
pany’s product]. In fact we only have about
five or six of those in the entire conven-
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tion which is really quite exceptional.”’

Some of the sessions include: Analog
and Digital Audio Electronics (two ses-
sions)—Dennis Bohn, chair; Architectural
Acoustics—Cyril Harris, chair; Audio and
Acoustic Tests and Measurements—G.R.
Thurmond, chair; Broadcast Sound—Bob
Dixon, chair; Large Array Systems—Neil
A. Shaw, chair; Perception of Speech and
Quality of Music—Ann K. Nabelek, chair;
Recording—Chips Davis, chair; Sound
Reinforcement—Clay Powers, chair;
Transducers—Mark Gander, chair; and
New Directions in Audio—Tim Smith,
chair.

The interest for the sound and com-
munications community seems to lie with
3-D sound. ‘‘Certainly the hot topic with
a great deal of research going on all over
is the subject of three dimensional sound
fields created by loud speakers,”’ continues
Uzzle. ‘“We have papers from all over the
world that deal with various aspects of that
subject, so much so that we have created
a new session category, to be chaired by
Ron Streicher, to encompass them.”

This new category is tentatively named
New Directions in Multi-Channel Sound
Reproduction (subtitle: If God had meant

(continued on page 24)




1200 WATTS, FOUR INDEPENDENT CHANNELS,
FLEXIBLE, 2/3/4 CHANNEL SELECTABLE...

Four independent channels
for multi-speaker and/or
multi-zone systems or bi-
amping...Switch to the two-
channel mode for high power-
600 watts per channel @ 8
ohms per channel...or to
drive two 70-volt distributed
line systems.

Three channel mode is ideal
for systems with a subwoofer,
or where tri-amping is
desired.

The 300X4 has two com-
pletely independent power
supplies and power trans-
formers. It is completely pro-
tected against short circuits,
open circuits and input over-
loads. Thermal protection is
provided by Multi-Sensor
Phase Control Regulation as
well as two multi-speed cool-
ing fans, and Automatic
Resetting Thermal Sensors.

The front panel features
extremely accurate clipping
indicators for each of the four
channels, as well as six Mode
indicators for two, three or
four channel operations.
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Circle Reader Service Card # for
200-watt Amplifier Comparison Chart
and 1989 Buyer'’s Guide to Professional
Products, with Specs and Prices.

Our Sound Contractor Program includes:. . . all models in inventory
for next-day-shipment to you. .. maximum discount on small orders
...and Engineering Answers as close as your telephone!...

...our 20 years experience building high-powered Professional
amplifiers right here in Santa Ana, Cal., assures you of Reliability
and Direct Factory backup!

D

Saanargflomen

PROFESSIONAL 00~ WATT MOGFET FOWER AMPLIFER
300 WATTSE PEN CHANMEL @ 4 DiMS
MODEL. PUSS)

* 2200 SO. RITCHEY, SANTA ANA, CA 92705 » TELEPHONE: 714-556-6191 ¢« FAX: 714-662-0750 ¢



Wednesday

MORNING

Business Meeting

Session A

New Directions in Audio

Workshop 1

Capturing the Live Sound

Workshop 2

Fiber Optics: The New Medium
for Audio

AFTERNOON

Session B

Broadcast Sound

Workshop 3

Optimizing the Listening
Environment — A Tribute
to Charles Bilello — Noise
Control, Room Acoustics,
Spatial Hearing, Objective
Measurements

Workshop 4

Video Sweetening Basics for
Audio Engineers

EVENING

Session C

Sound Reinforcement

Workshop 5

Design for Studios & Facilities

Workshop 3 (continued)

Subjective Evaluation of the
Listening Room

Thursday

MORNING

Session D

Speech Perception &
Quality of Music

Workshop 6

Loudspeaker Design

Workshop 3 (continued)

The AES 87th
Convention Schedule

Recording Studios

Technical Tour #1

Museum of the Moving Image,
Astoria, Queens

Special Event #1

Cooper Hewitt Museum

AFTERNOON
Session E
Acoustics of Loudspeaker Arrays
Session F
Recording
Workshop 7
Preserving our Audio Heritage
Workshop 3 (continued)
Automobiles & Movie Theaters

EVENING

Session G

New Direction in Multi Channel
Sound Reinforcement

Workshop 8

Teleconferencing & Board
Room Audio

Open Meetings of the
Technical Committees

Friday

MORNING

Session H

Transducers

Workshop 9

Education in Audio

Workshop 10 (10 am-5 pm)

Theater Sound (held at the
Minskoff Theater)

Workshop 3 (continued)

The Record-Playback Cycle

Technical Tour #2

Radio City Music Hall
Special Event #2
New Botanical Gardens

AFTERNOON

Session |

Audio Electronics

Workshop 11

Ones & Zeros in the 90s

Workshop 12

Workshop 13 (continued)

Performing Arts Facilities
& Arena

EVENING
Session J
Audio Electronics
Workshop 12
Sound in Difficult Environments

Saturday

MORNING

Session K

Audio & Acoustic Tests &
Measurements

Workshop 13

Bruce Swedien: A Lifetime in th
Recording Arts & Sciences —
NARAS Educational Workshop

Technical Tour #3

Rogers & Hammerstein Archives,
Lincoln Center

AFTERNOON
Session L
Architectural Acoustics
Workshop 13 (continued)
Bruce Swedien: Part 2

EVENING
Reception
Awards Banquet
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Into A Complete
Acoustics Lab

Ariel’s new SYSid™ hardware/software B Impulse and time domain response
developed in conjunction with AT&T Bell B Complex transfer function and impedance
Labs and proven over years of their use, B Narrowband or 1/3-octave spectra
turns any MS-DOS PC into a powerful B Harmonic and intermodulation distortion
acoustics test instrument. B Noise floor measurements

With unprecedented accuracy and B Time history waterfall displays
speed it characterizes response to 25 kHz The SYSid system insures consistently
for transducers, filters, ADCs, servos, precise measurements by using dual 16-bit
structures or even concert halls. converters, double precision averaging and

SYSid is economical because it replaces  floating point signal analysis, all matched to
several costly instruments, yet computes its digitally generated chirp or CW stimulus.

and displays any function

in seconds. /_\ l‘ i el ﬁ;afl(l) Erzgfi}(’) rl:?r More
— 1-201-249-2900

Ariel Corporation, 433 River Road, Highland Park, NJ 08904
FAX: 201-249-2123 / DSP BBS: 201-249-2124 / Telex: 4997279 ARIEL

SYSid requires an IBM compatible PC with floating point coprocessor and graphics capability.
IBM is a registered trademark of International Business Machines Inc.
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Introducing the best in easy listening . . .

EASY\
LISTENER

BY PHON I

F AR

This new lightweight and inexpensive
hearing assistance system is easy to install and operate.

For more information about the new Phonic Ear Easy
Listener and our Dealer Support Program, call Phonic Ear —
the Choice of Professionals.

800-227-0735 U.S. / 800-772-3374 CA. / 800-387-3158 Canada
))liIlPhonic Ear

250 Camino Alto, Mill Valley, California 94941
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WE'RE TALKING

There are plenty of reasons to
carry Stentofon.

High profits. Customers want
high quatity and are willing to
pav for it. Which means 2 high
return for you.

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

c

Low maintenance. You can
instalt one of our systems and

! To learn more, give us a call at
forgetit.

816/231-7200. You'll find out why
Stentofon is talking vour language.

[-]STENTOFON
Communications Inc.

in touch at a touch.
6119 Connecticut Avenue Kansas City, MO 64120
Phone: 816/231-7200 FAX:816/231-7203

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

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

(continued from page 18)

us to listen to surround sound...), and its
chairperson is enthusiastic about the
future implications for the audio industry
at large.

*“The whole concept of multi-channel
sound [Streicher’s term for 3-D sound] is
something that is growing in a number of
areas of the audio industry,’’ says
Streicher. ‘“This is something that is grow-
ing in stature in the film element, and,
because of the tie in with motion pictures,
the development of video tape and disc
systems, and multi-channel sound playback
systems for the home, it has now spread
into the consumer market as well. Com-
panies like Shure Brothers, Lexicon, and
Yamaha are starting to come up with home
‘surround’ type systems. They are, of
necessity, compatible with the Dolby
system in one of their modes. But of
course all of these systems have other
modes of operation whereby, in one form
or another, they synthesize some form of
surround sound from stereo, and they even
synthesize some form of stereo from
mono. How they go about it is quite pro-
prietary and quite diverse in their
philosophies and applications.’’

3-D sound concepts have been incor-
porated since the forties with Fanta- Sound
in Fantasia, OmniMax, I-Max, six track
Dolby Surround, and the Holman THX
system, among others. 3-D sound has
found its way onto sound effect libraries,
and is used on pop music recordings.
Traditional stereo imaging involves
left/right, and front/back perception. 3-D
technology tries to create a total sound en-
vironment that surpasses the limitations
of stereo imaging by adding up/down orien-
tation, along with the total immersion of
the listener in the audio field. The excite-
ment about 3-D sound is that it effects
everything up and down the line from
studio design and new electronic pro-
cesses, to home speaker design and listen-
ing environments; from more sophisticated
movie theater environments, to 3-D ap-
plications in live theatre and music con-
certs. The intrinsic fecundity of 3-D sound
for the audio industry is significant, and the

(continued on page 60)
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SU,P.E.tR NATURALCONTROL"

ature doesn’t recognize

the 1SO centers on

graphic equalizers. But with
the GE 30 Interpolating Constant-Q
Equalizer you maintain proven
constant-Q filter performance
between ISO centers when two
sliders are activated simultane-
ously. Interaction and unwanted
side-effects are minimized.

You'll never have to bother
making decisions about boost/
cut or cut-only, direct or trans-
former coupled outputs, terminal
strips or three-pin connectors.
The GE 30 gives you all these
options with the push of a
button. Even a steel security
cover is standard.

The power of two con-
ventional equalizers in one.
Meet your acoustical challenges
with the super-natural control of
the Rane GE 30.

B 3 0 W & M 100 12 180 20 € 2% 118 W0 500 €0 MO0 1o 324k 16k M T 28 15k 4 S &M B O 2 16k n__G_PNICEQUALIZER
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Rane Corporation
10802-47th Ave. W.,
Everett, WA 98204,
(206)355-6000.
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ARENA SOUND

SPORTS STADIUMS
What’s Happening?

There’s a renaissance in stadium con-
struction, and for the next few years, busi-
ness will be busy with new sports venues all
across North America. What's happened
recently in Stadium Sound, what are the
challenges faced by the sound industry?

BY BILL THRELKELD
JBL Professional

ne of the greatest challenges
o sound contractors face is design-

ing and installing sound systems
for a stadium, large arena, or outdoor con-
cert facility. Great risks can be involved
with such systems, due to the immense
size and costs. But with the tremendous
challenges can also come tremendous
rewards.

*‘The challenges in designing any type
of (cluster or individual speaker) distrib-
uted sound system are numerous,”’ says
John Monitto of Pro Media in El Sobrante,
California, designers of the new system in
San Francisco’s Candlestick Park. ‘‘Should
the system be direct-coupled or use a
70.7-volt distribution scheme? What type,
how many and what time requirements will
the audio delay units have? How much line
loss can be expected in the long cable runs
that are required? What type of control for
low-frequency buildup or other problems
will be necessary?’’

Among one of the first challenges that
must be addressed is where to install the
speakers themselves. In a new facility, this
can be more complex than in an older
venue, because in an existing system there
is a history of what has and what has not
worked. There are of course two basic
types of system designs for a large system
of this type: distributed or central-cluster.
The speakers may be ‘‘scattered’’ (at
precise locations, of course) around the
facility in a distributed system. In other
cases, a cluster system can function as a
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Stadium Sound is an active part of the business, with facilities such as the Louisiana
Superdome undergoing transformations.

central point source, usually at a score-
board or end-zone location.

There are variations on these two types
of systems, as Steve Romeo, Market
Manager for JBL Professional, points out.
“‘Occasionally, a client will opt for a true
central system, suspended over the center
of the playing field. Such a system was in-
stalled at McMahon Stadium in Calgary,
Canada, for the 1988 Winter Olympic
Games.”

*“The most challenging aspect of design-
ing a stadium system is to create a
theoretical point source from which all
loudspeakers emanate,”’ says Drew Serb,
President of Pro Media. ‘‘The array must
follow the point in both vertical and hori-
zontal planes. All new arenas have some
sort of central scoreboard, video screen,
etc. Fitting properly arrayed loudspeaker
clusters into these scoreboards is one of
the biggest challenges faced in designing
stadium systems.’’

Howard Smith, of Smith Fause and
Associates agrees with Serb. Smith, Fause
and Associates designed the new sound
system recently installed at Denver Mile

High Stadium. ‘‘The biggest challenge in
designing a sound system for a large out-
door stadium is uniformity of coverage,
particularly at low frequencies. On the
Mile High Stadium job, the obvious choices
were between an upgraded and modern-
ized scoreboard cluster system and a high-
quality distributed one.”

For Mile High Stadium, Smith, Fause
and Associates chose a distributed system,
replacing an older scoreboard cluster. In
a unique twist, once the speakers were
removed from the scoreboard system in
this installation, stadium management
found that the resulting space could be
marketed out to advertisers, and the ex-
tra advertising revenue generated from
this use of space helped to offset the cost
of the more expensive distributed cluster.
And crowds at Mile High were noticeably
impressed with the new system.

Jim Ford of Ford Audio talks more about
some of the problems of large stadium
systems. Ford Audio designed the system
currently being installed in the Houston
Astrodome. ‘‘The only problem (for the
Astrodome installation) is that the reverb



time in the low frequencies is between 15
and 20 seconds and once you start putting
low frequency energy into the space, you
run into problems.”’

As mentioned earlier, the costs in de-
signing and installing these large systems
can be enormous. Owners will often sacri-
fice some sound quality in order to keep
costs of the installation to a minimum. In
most cases, a central cluster is the less
costly of the two types. ‘‘In stadium sound
system design, a central cluster is always
first choice,’ says Drew Serb. ‘‘However,
there are few stadiums that lend them-
selves to a point scource. Most stadiums
do not have a location to place a center
cluster without overpowering the audience
closest to the loudspeakers. A high per-
centage of stadiums requires distributed

systems. These systems are a major chal-
lenge to design due to problems with sight
lines, camera angles, etc’

Acoustical problems can be resolved in
ways other than speaker placement. Such
was the case with the new installation at
Dallas Stadium, home of the Dallas Cow-
boys. K.R. Dickensheets and Associates,
of Austin, Texas, was contracted by the
city of Dallas to study the job. Dallas
Stadium is an enclosed facility, which can
create more nightmares through reverb-
eration and delay problems. ‘‘Like most
large rooms, reverberation, focused echos,
discrete echos and noise are a problem,”’
says Dickensheets. ‘‘An attempt to con-
trol these problems was made when the
stadium was being built by applying spray-
on acoustical cellulose to the entire under-

side of the roof structure ... the reverbera-
tion problems are now virtually gone.”

And what role does the contractor play
in these stadium jobs? Drew Serb answers.
‘‘Recently, the contractor appears to be
playing a much larger role due to time and
dollar restraints. The consultants are be-
ing asked to provide performance speci-
fications, therefore requiring the contrac-
tor to provide the detailed design work.”

Howard Smith sums up his feelings on
designing large systems. ‘‘The key to a
successful design lies in understanding the
limits of different types of systems, and the
tradeoffs involved. You must be willing to
find out how each type of system will work
in a particular stadium’s geometry."

GOOD SOUND MAKES
THE RACES EXCITING

AT RIVER

BY PAUL CLARK

t Cincinnati’s recently rebuilt River
ADowns Race Track, the sound
system carries the track an-
nouncer’s call throughout the 178,700-
square-foot grandstand building. The cus-
tomers hear the announcer through 195
speakers in the grandstand, apron, pad-
dock and pavillion, the two mezzanines,
the pressbox and the upper and lower
clubhouses.

The primary system carries the track
announcer’s voice throughout the public
areas. There are four local sub- systems,
each of which can carry either the primary
feed — or exclude it in favor of a local feed
that’s remotely switched. The primary
system also carries a television audio feed
from a satellite. The video shows up on
275 monitors, bringing out-of-town races
into River Downs and replaying the local
races.

DOWNS

““The way we supply information to the
public has been greatly improved,”” wrote
Jack Hanessian, general manager, in the
souvenir program booklet introducing the
new River Downs. ‘‘The sound system is
all brand new, with speakers spaced to im-
prove on the hot and cold spots that were
a problem in the past.”’

The point is this: audio commuhication
is marketable. It helps the client attract
customers; it helps the customers enjoy
the races. Clear sound encourages the
customers to come again and again.

THE MODULAR SOLUTION

Even in a 178,700-square-foot building,
equipment-rack space is at a premium. So
we were attracted by the compactness of
Industrial Research Products’ System 41,
in which a 10-inch-high rack-mounted
mainframe, D]J-4101, contains a monitor

and space for 13 signal-processing mod-
ules. Our System contains only six.

So it is easy to expand. It is easy to
secure (behind a lockable panel) and easy
to service; also easy to adjust, since all the
controls of all five mixers are within a few
inches of each other. The available rack
space here is minimal; if we hadn’t se-
lected a modular system, we would have
needed one more rack. Our five System
41 D]J-4102 mic mixers all have remote-
switching capability. We use it on four of
the mixers.

The fifth handling the primary feed has
two mic inputs at the track announcer’s
position. Input 3 is from a wireless mic
system, allowing the announcer to call the
races from the grandstand; input 4, from
a mic at the winners circle. Input 5 is
switchable between an audiocassette
player and an audio cartridge machine that
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plays the traditional bugle calls; and input
6 is the audio feed from the River Downs
television studio.

Of the mixer’s two outputs, one goes
to the video studio, from there to the
monitors and replay recorders. The other
goes through System 41’s D]J-4110 limiter
module. If the announcer gets excited and
raises his voice as the race progresses and
the horses thunder down the stretch, the
limiter module puts a ceiling on the gain
and helps avoid overdrive and distortion.

SIGNAL PATH

The limiter’s output moves through four
Symetrix 571 SPL computers, ambient-
sensing automatic level controllers that
change the gain in proportion to environ-
mental noise conditions. Sensing mics are
in the listening areas. When the crowd
roars, the gain increases.

The signal moves through the level con-
trollers and equalizers to the grandstand
speakers (two-thirds of which are on time
delay), to the apron horns, and to speakers

in the mezzanines, clubhouses, pavillion
and pressbox. The third floor east mez-
zanine, third floor west mezzanine, upper
clubhouse and lower clubhouse are the
areas that have the local sound systems,
each with its own System 41 DJ-4102 mix-
er module. In each of the areas, a remote
switch can shut out the primary feed
(which comes in through input 6 of each

mixer) and activate a local mic input.
The upper clubhouse sub-system, for
(continued on page 60)

The Louisiana Superdome
Sound System Upgrade

BY STEVEN M. HODGE

hen the Louisiana Superdome
opened 15 years ago, the sound
system was state of the art.

Jacek Figwer, then of Bolt Beranek and
Newman, designed the original system to
handle a range of events including football,
baseball, basketball, boxing, conferences,
and conventions. To accommodate this
range of events, he provided four con-
figurations, each based on the sound
originating from a given location. Relays
assigned the delay channels to the various
speaker zones. Switches on 125 speaker
lines provided additional control. This
system worked well providing the event
was centered on one of the locations in-
cluded in the original design and the
operators turn on only the appropriate
speakers.

Over the years, a number of events took
place with a stage in a location the sound
system was not designed to support. This
meant that either a sound system had to
be brought in that would cover all the seats
or, all too often, the existing system was
used in conjunction with a portable sys-
tem, even though the delay patterns would
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be wrong, causing unintelligible sound in
parts of the Superdome.

Late in 1986, the management of the
Superdome felt it was time to start ad-
dressing some of the problems they were
having with the sound system, including
reliability. The delays, equalizers, and line
amplifiers in the system were failing fairly
regularly and, because of the size of the
room and the number of speakers, the
failures would go unnoticed by the system
operators. Complaints about the sound
were becoming more common.

The S. M. Hodge Co. was hired to
evaluate the existing system. After the
system was repaired to bring it up to its
original performance, planning was started
to upgrade the system based on the follow-
ing goals:

* Make the system more reliable and
provide a reasonable way to determine if
the system is functioning.

* Make it easier for system operators
to set system configurations.

* Provide for a wider range of con-
figurations.

* Keep the cost of the upgrade as low

as possible, always a consideration.

To keep cost down, it was decided to
reuse the existing speakers and amplifiers.
The original design provided reasonable
coverage and, as the adage goes, “‘if it
works, don’t fix it”’ The distributed




speakers were rewired to provide 24 zones
instead of the original 10, requiring the ad-
dition of approximately five miles of new
speaker line. Each speaker line leaving the
ammplifier room (250 lines total) was
routed through a DPDT relay to provide
for speaker switching and to provide ac-
cess to the speaker lines for testing.

The existing delay units were replaced
with new units providing a total of 26 chan-
nels of delay. All the original equalizers
were replaced. Because the power ampli-
fiers in the system operate with very lit-
tle headroom, front end processing was
added. This included a compressor in each
audio path and an enhancer and multi-band
limiter in the main systems.

AN IED computer-controlled matrix
was selected to replace the line amps and
relays used to assign the delay channels
to the various amplifiers. This system pro-
vided the most flexibility because the dif-
ferent configurations are entered into the
computer rather than wired in or repre-
sented by pins in matrix boards. The IED
computer that controls the matrix also
turns the speakers on and off using the
relays in each speaker line.

The consultant enters the system con-
figurations, giving each a name. A total of
50 different configurations can be stored.
The system operators select a configura-
tion from a menu of the names, and the
computer assigns the delay channels and
turns on the required speakers. The
operator has the ability to override the
speaker on/off function but not the assign-
ment of delay channels. The computer
shows a graphical representation of all the
speakers in the system, with the color of
each group of speakers showing the as-
signed delay channel. Speakers not turned
on appear as an outline only.

The IED equipment also provided the
solution to the problem of determining if
the system is functioning properly. This is
done in two ways. The output of every ac-
tive component in the system (160 points)
is hooked to a computer-controlled moni-
tor selector. From the computer keyboard,
any of these points can be accessed with
the audio signal played through a monitor

speaker and the audio level displayed on
the computer screen. The listening level
is preset for each monitor point in the
system so that no matter what level the
source is, the listening level is reasonable.

The IED equipment also can carry out
its own check of the system by putting a
tone into the system, reading each monitor

point, comparing the level at that point
with a stored value, and report any defi-
ciencies. In addition to checking all of the
active components, the Superdome sys-
tem is unique in its ability to also check
all of the speakers. Using the speaker line
relays mentioned earlier, it is possible to

(continued on page 61)

DREAM MACHINE
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OAKLAND ARENA INCREASES
INTELLIGIBILITY

A new system in the Oakland Arena,
home of the Golden State Warriors, was
designed to increase the gain and in-
telligibility while adding special audience
participation audio effects. San Francisco-
based Black Boxes, Inc. installed more
than 32 Apogee loudspeakers and atten-
dant processors. Since the installation took
place just prior to the NBA playoffs,
Apogee and Black Boxes, Inc. worked in
the early morning hours a week before the
playoffs to install the sound system without
interrupting regular season play. The
reason for the upgrade was to replace a
system that was inadequate for the in-

creased attendance at Oakland Arena. The
business aspects of sports arenas impact

upon the sound system. The Golden Gate
Warriors’ Director of Events and Game
Operations, Craig Van Schotenstein, com-
mented, ‘‘It was extremely important to
the ball club that fans at all levels of the
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arena clearly hear the message of our
sponsors.”’ To achieve the ‘‘desired gain

and intelligibility in the stadium,”’ 18 AE-5
Apogee loudspeakers with attendant pro-
cessors were mounted on a circular ring
under the scoreboard in the center of the
arena. Sixteen AE-2 wide angle, low pro-
file speakers were installed around the
stadium 75 feet out from the center cluster
in a concentric circle as a delay system
which provided additional gain to the up-
per levels. Six AE-12 subwoofers were
mounted above the scoreboard, providing
bass response for special audio effects.
The system also featured Apogee ampli-
fiers, a Klark Teknik parametric equalizer
and digital delay line, and a Yamaha mixer.
Phil Bailey, Black Box Inc. engineer com-
mented that the speakers were easy to in-
stall by contractors and technician sat the
work site. And the Oakland Arena Assis-
tant General Manager, Bill DeCarlo, said,
‘I only wish we had installed the system
sooner.”’

TORO STADIUM GETS SYSTEM

since one generally does not want to blast
the local neighbors with the ballpark PA
system. This is a 70 volt system, which re-

dential neighborhood. This aspect of cov-
erage, predicted by Modeler, was a distinct
advantage compared to a central cluster,

BY WES ALDERSON

T he Tucson Toro Stadium is used
for the minor league Tucson Toros
and also as the spring training
location for the Cleveland Indians. Cham-
bers Electronics in Phoenix installed a new
sound system at the stadium. Originally,
the clients wanted a central cluster horn
configuration. Chambers used a Modeler
design, along with their own knowledge of
sound, to predict that a Bose 402 system,
mounted on light poles and foul screens,
could be used to cover the crowd as well
as possible. The 402s deployed in this
manner around the crowd also provided a
minimum of sound pressure level behind
the seating area in the surrounding resi-
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quired the use of an internal wealther-
proof 70 volt transformer at the location
of each 402, due of course to the neces-
sity of 70 volt line. A direct coupled system
running out over the perimeter of an en-
tire ball park would have suffered exces-
sive loss. The system is installed and
operating. It performs exactly in the man-
ner predicted by Modeler. In addition to
high SPL in the seating areas, the 402 sys-
tem provides clarity of sound a wide re-

YANKEE STADIUM

According to Steven Schlaff of Norcon
Electronics, when the sound system at
Yankee Stadium was upgraded in the
seventies, David Klepper's specs weren't
completely adhered to. Since that time
there have been several more upgrades —
bringing the system back in line to the
original specifications.

Pem Electric was the electrical contrac-
tor and Norcon Electronics the sound con-
ractor at Yankee Stadium, which has just
completed a further upgrade, done quick-
ly and efficiently to the demands of Yankee
Stadium, with manufacturer personnel
such as John Wiggins of Community and
manufacturers rep Vinny Macree personal-
ly helping out on site with demos.

Eight low frequency cabinets were
replaced with Altec 817B weatherized
black LF horns. These horns are manufac-
tured of plywood and finished with a black
lacquer followed with a urethane weather-
proof coating. Two layers of screening
were added to the front to protect the unit
from driving rain. Each of the low frequen-
cy cabinets contain two 70v matching
transformers and two 515-8G-HP 15-inch
drivers.

Two equalizers and crossover network
were replaced with new items. The new
equalizers are Altec 8551B programmable,
and the new crossover is a Urei 325. Ad-
ditionally, the press and luxury box sound
systems were replaced with new Altec 1715
and 2271 units. To better control the
balance between the outfield sound system
and the main speaker cluster, an additional
compressor limiter was added to the
system.

sponse curve. Wes Alderson is with
WesTech Marketing in Phoenix.

TUCSON TOROS
EQUIPMENT LIST
16 Bose 402 speaker; 16 Altec 15732
transformers; 16 Omni Mount mounting
brackets; 1 Bose 402E controller; 2 Altec
1270 amplifiers; 1 Altec 1712A compressor
limiter; 1 Altec 8558A programmable

equalizer; 4 Altec 15470 output trans-
formers; 1 Altec 1692-B 6-channel mixer:;
1 Altec D648 dynamic mic; 1 Atlas DS-7
mic desk stand; 1 Gold contact spring
loaded switch; 1 Telex FMR50 hand-held
wireless mic; 1 Soundolier ACR-193
switchable power; 1 Yamaha C-300 profes-
sional cassette; 750 Choates Ya-inch air
craft cable; 1 Soundolier 200-77 floor
equipment rack; and 3M West Penn 225
16 gauge speaker wire.

AUDIO

Mark Hansen of PEM Electric in control location at Yankee Stadium.

An ‘‘amplifier fault’’ panel was installed
in the console room. The panel is wired
to give a remote indication if any of the in-
cremental amplifier modules fail.

Four Community M4/PC1564M/PCMX
mid frequency horns with matching trans-
formers were installed. Additional 1180 and
2271 amplifiers are required. Four horns,
two amplifier frames, 16 amplifier mod-
ules, four matching transformers and one
crossover are incorporated into the system.

The Yankee Stadium system also in-
cludes a CD player, a phonograph and a
Muzak system.

THE YANKEE STADIUM
AUDIO SYSTEM

Control Room Electronics
1 Yamaha M512 Mixer; 1 Tascam 122
cassette deck; 2 ITC-3M Omega Car-
tridge Player; 1 ProTech DA1528 Audio

Distribution Amp; 1 Prélech 663CL
Limiter; 1 Altec 1712A Limiter; 1 Altec
1612A Limiter; 1 Bogen TP100 Tuner; 1
Telex 230 Reel to Reel Tape Recorder; 1
Telex RP85 Preamp; 1 Kyocera CD
Player; 1 Technics SLQX300 Phonograph;
1 Muzak BGM Player.
Mezzanine & Corridors

5 Altec 2280A Incremental Frame; 36
Altec 2271 Incremental Amplifier; 3 Klark
Teknik DN700B Time Delay; 4 Klark
Teknik DN701B Time Delay; 1 Altec
8051A Equalizer; 1 Altec 1606B Press
Amplifier; 1 Norcon Amp Fault Panel; 1
Altec 8551A Equalizer; 1 Altec 1715A
Press Amplifier.

Outfield Electronics & Amplifiers

7 Altec 2280A Incremental Frame; 52
Altec 2271 Incremental Amplifier; 1 UREI
525 Crossover; 1 Altec 8051A Equalizer
Field Page Amp.
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SPEECH INTELLIGIBILITY:
PREDICTIVE TECHNIQUES AND CAD

BY MIKE KLASCO

hat follows is an examination of
intelligibility prediction tech-
niques, a capsule survey of

sound system engineering software that
uses these predictive measures, as well as
a brief look at the intelligibility testing in-
strumentation currently available.

The main reason for installing a speech
reinforcement system is to make it possi-
ble for the audience to better understand
the talker. Speech communication implies
not just intelligibility, but also comprehen-
sion and even retention of information. The
integrity of the communication channel can
be corrupted by distortion, as the spurious
artifacts of the sound system such as hum,
buzzes, background noise, ringing, etc. will
degrade the quality, possibly increasing
listening fatigue and thereby reducing the
attention span of the audience. Listening
fatigue may be contributed to by the in-
creased mental processing effort required
for comprehension as the listener’s brain
sifts through the distorted message to ex-
tract the signal. These factors can have a

subtle effect on how the message is
perceived by the listener, including
reduced comprehension, attention, reten-
tion, motivation and credibility.

Speech understanding is a complex pro-
cess that may be modeled as a hierarchy
of layers. The bottom layer is the acoustic
structure, phonemes (the sounds of
speech); moving up to the next layer is
surface features, then syntax, deep struc-
ture, and semantics; and finally upward to
concepts. Speech understanding can be
bottom up, top down, or any other com-
bination. For example, in a room with poor
acoustics, even through not every word is
understood, the listener is able to decipher
a lengthy message through the overall con-
tent, but at the cost of higher listening
fatigue and shorter attention span.

It has been suggested that the clarity of
the communication channel can be
measured by the processing time required
for a cognitive response of a listener. That
1s, the speed with which a listener could
correctly respond to a question would in-

dicate the efficiency of the signal transmis-
sion. This procedure would accurately
weigh such factors as consonant loss ver-
sus horn throat distortion (as with a direct
radiator speaker compared to a horn). Un-
fortunately, consultants and sound contrac-
tors rarely have the luxury of conducting
time intensive testing programs to evaluate
the effectiveness of the sound reinforce-
ment systems they design. Rather, they
must rely on some quick measure of
speech intelligibility, instead of attempting
to take a real measure of comprehension,
listening fatigue, and so on.

PREDICTION OF
SPEECH INTELLIGIBILITY
Speech intelligibility techniques include
Articulation Index (Al) and Alcons, and are
based on measurements such as
background noise, reverberation, direct
and reverberant sound level. Another
technique is based on the modulation
transfer function; Speech Transmission In-
dex (STI) and a derivation, Rapid Speech
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Transmission Index (RASTI) measures in-
telligibility more directly.

With STI and RASTI, effects of both
background noise and reverberation are
automatically included in one measure-
ment. The measurement is made with
both the test signal and the background
noise present. While Al and Alcons can be
predicted by formula, STI and RASTI do
not lend themselves easily to predictive
measures.

Each sound system engineering soft-
ware developer has taken a somewhat dif-
ferent approach to intelligibility prediction.
A few have omitted this function, others
offer a few choices, and some provide
enough raw data so the user can derive his
own results, depending on what formula
he is comfortable with.

JBL's CADP

CADP uses a qualitative rating system
based on a modified Alcons formula. The
reverberation time is compared with the
direct-to-reverberant ratio in making an
estimation of excellent, good, fair, or ques-
tionable intelligibility prediction.

The reverberation time is compared
with the direct-to-reverberant ratio in the
calculation of the rating. This estimate is
based on the work of Peutz, and it is
assumed that the system has adequate
gain and that the signal-to-noise ratio is at
least 25 dB. Peutz further assumes that
the reverberant pattern is fairly normal
across the frequency band and that there
are no pronounced reflections in the space.
In my experience, very few stadiums and
arenas meet the 25 dB signal-to-noise
criteria, and many smaller jobs do not have
a true reverberant field and suffer from
flutter echoes.

In any case, if you don’t like these
assumptions, CADP also provides you
with direct/ reflected ratios for all seating
locations, for both empty and full crowd
conditions, so you can do intelligibility
predictions your own way, if desired. When
the intelligibility module is selected, all
seating areas are calculated automatically,
rather than one location. This a distinct ad-
vantage over other software that requires
each location to be selected and displayed.

JBL's CADP i
JBL’s new sound system design program
will not debut until early next year, but the
program’s approach to intelligibility predic-
tion will be to offer a full range of options
to the operator, rather than to limit the
choice to a specific technique.

UMBULUS
Although some earlier versions of Um-
bulus included an intelligibility module, the
current release of the program does not

ALL TERRAIN
VEHICLE

THE OAP COMPOSITE SERIES
Our boxes are made to go the distance whether we're talking about
365 days a year on the road, on the wall, or flying. We build our
loudspeaker systems the old fashioned way, because our

attempt to predict this factor as the pro-
gram developers feel there is too much
disagreement on the accuracy of the
available algorithms and the subjective
nature of this measurement. The raw data
are available within Umbulus to derive
Alcons.

PHD
The PHD program offers the most com-
prehensive intelligibility module presently
available. Alcons is provided, and also a

customers have some old fashioned ideas about
sound quality and reliability. We use road tested
components and 3/4” plywood construction
with all internal joints braced and glued.
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SPEECH INTELLIGIBILITY

conversion to RASTI. The user can
specify the signal-to-noise ratio, and use
different values for various locations.
Results are shown for intelligibility using
only direct sound as well as consideration
of both direct and reverberant energy. The
RASTI conversion uses a look-up table to
convert from Alcons to RASTI. As RASTI
is considered a fairly accurate measure-
ment technique, but Alcons is considered
by many as questionable, a simple conver-
sion from an Alcons prediction to RASTI
does not make the data any more reliable.

ACOUSTACADD

Release 1.0 of Acousta-CADD includes
Alcons, but some sort of STl measure is
contemplated for future releases.

A frequency band is selected and the
user selects the on/off status of the
speakers, and points at a location. The
program calculates the Alcons for that data
point. A summary of the Alcons for all the
data points selected can be printed out.

Additionally, it is also possible to display
an ETC type display showing the
magnitude and arrival time of the energy
from all loudspeakers with ON status
reaching this point. Power and delay set-
tings as well as off axis sensitivities are
considered, Assuming the room model is
created in enough detail, and the ray trac-
ing algorithm is sufficient to derive a com-
plete enough ETC curve, then the STI
could be calculated. Another (more ac-
curate) approach would be to provide a file
transfer capability from an analyzer that
could acquire the actual energy time curve
from the room (such as a TEF, Ariel, or
DRA MLSSA) instead of attempting to
synthesize the ETC.

BOSE MODELER

Modeler presently does not attempt to
predict intelligibility, as Alcons is not con-
sidered an accurate method by Bose
engineers {(among others). A new
algorithm for predicting the speech in-
telligibility of sound systems in advance,
which exploits the room and sound source
models in a Modeler design file, has been
developed and tested. A preliminary ex-
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periment by Bose engineers has shown
that the new algorithm is more accurate
than Alcons.

The new algorithm for predicting in-
telligibility is a derivative of another
development that uses the room decay
curve for a sound system in a room.
However, predicting the energy decay
curve requires tremendous model
sophistication and computation power. The
modification to this approach at Bose is
called the Hybnd Energy Decay Curve
(HEDC). This is a simpler and computa-
tionally more efficient representation of the
energy decay curve consisting of direct
sound, early reflection and late exponen-
tially decaying sound.

HEDC contains three components: the
direct sound, early reflections, and late ex-
ponentially decaying reverberation, all at
some specified location.

The level of the decaying reverberation
is extrapolated from the early reflections.
The late part is spliced to the early reflec-

tions 210 ms after the arrival of the direct
sound.

The energy in the HEDC is divided in-
to two parts of the purposes of predicting
intelligibility: early (or useful) and late (or
detrimental) sound, using 80 ms as the
dividing point. There has been a good deal
of discussion on whether including the first
80 ms of early reflections as usable for in-
telligibility is a little too generous.

Although papers on intelligibility by Bose
engineers have been appearing for almost
five years now, none of these predictors
have yet been introduced into Modeler.
Part of the reason for the delayed addition
of this function has been the controversy
on the effect of speaker directivity and
early reflections on speech intelligibility
that has gone on between Don Davis and
Bose engineers. Perhaps the simulation
and testing program of this technique will
enable Bose engineers to refine it to their
satisfaction and intelligibility prediction will

(continued on page 36)
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The World's Greatest Woofers

At Gauss, we make low fre-
quency transducers, not just
bass guitar speakers. And we
make them to be the best.
Every Gauss loudspeaker is
designed to perform at rated
output levels where others
only survive.

Gauss woofers are the greatest
because they're engineered to
be the best. They have the larg-
est voice coil in the industry,
4125 inches. It is directly
wound on a unique metal
former for maximum heat dissi-
pation and efficiency. Our inno-
vative double spider insures
that the voice coil stays cen-
tered under high power operat-
ing conditions. Even our cast
aluminum frames are thicker
and heavier to make them
more robust.

The result of these innovations
is a line of woofers that are
superior to all others. Bar none.
Best of all, they’re built to
survive in the real world.

gauss

a MARK IV company
9130 Glenoaks Blvd.
Sun Valley, CA 91352

(213) 875-1900
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IED Model 596
Monitor-Test System

_‘3{5 &

This system will test and
monitor up to 640 different
line level, speaker level, and
AC or DC circuits. Every
part of the signal flow from

(502) 267-7436 FAX (502) 267-9070

Check It Out

the spe

Ll

the microphone input to
aker function can be
checked automatically and

periodically.

!!
I

For More Information Contact Tom Roseberry

RE

)

Innovative Electronic Designs, Inc.
9701 Taylorsville Road
Louisville, Kentucky 40299
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(continued from page 34)

be included in Modeler. Ken Jacob’s paper
in the December 1985 AES Journal (‘‘Sub-
jective and Predictive Measures of Speech
Intelligibility — The Role Of Loudspeaker
Directivity’’) and a conference paper from
Birkle and Jacob given in the 1988 AES
conference on Sound Reinforcement,
*“The Latest Advances In Predicting Sound
System Performance In Real Space: Com-
bining Intuitive User Interface With
Acoustically Relevant Output,”” describe
the Hybrid Energy Curve. Additional
papers from Bose engineers are also
referenced in these articles.

The Modeler runs on the Mac, and
spectrum analyzers from Spectral Innova-
tions and others will plug into the Mac Il
buss. If a file transfer capability was
developed between the analyzer and
Modeler, then the room decay curve from
existing spaces could be imported into the
program rather than attempting to syn-
thesize it.

For another perspective on intelligibili-
ty, Don and Carolyn Davis’ AES preprint
from the November 1988 convention, ‘‘Ap-
plication of Speech Intelligibility To Sound
Reinforcement,”’ provides an overview of
their 1986 Workshop on Intelligibility and
evaluation of the various intelligibility
predictors and test equipment.

INTELLIGIBILITY UTILITIES

You do not need to buy a complete
sound system engineering software pro-
gram in order to get an intelligibility
module. (Incidentally, the TPM software
mentioned below is part of a set that also
includes other programs for reverberation
prediction, transmission loss through
walls, and road noise.)

ALTEC L+l
For those of you who still have HP 41
calculators, Altec’s L+I utility was the first
articulation loss program that 1 know of
that was available to sound contractors.

TPM AISI
Articulation Index (Al) and Speech In-
(continued on page 41)
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anger Wireless Systems

Ranger wireless microphone systems are Vega's
answer to competitively priced wireless systems without
compromising audlo performance. They offer a higher
signal-to-nolse ratio and wider dynamic range by virtue of
thelr exclusive CVX™ audio processing. You receive
smooth, clear, virtually noise-free audio performance.

Ranger is available in both true-diversity and non-
diversity configurations, and delivers exceptional RF per-
formance through the transmitter’s high radiated power
and its sensitive, highly selective receiver.

Ranger offers a wide variety of lavalier microphones
and handheld microphone elements, operates on crystal-
controlled frequencies in the 169-216 MHz range, and
comes with a three-year warranty.

Ranger R-98 true-diversity/
R-97 non-diversity recelvers
The R-98 and R-97 are virtually identical in features;

however, the R-98 is a true-diversity design while the R-97 is a

Ranger R-98 true diversity (front)

|l Vega

DIVERSITY LEDS —  RECEIVER LEDS = LED BARGRAPH “— POWER SWITCH
(indicates which (Incicates receiver (Indicates received {With LED indicator)
receiver section sections detecting audio level)

is selected) an RF signal)

Ranger R-98 true diversity (rear)

BNC ANTENNA A/C ADAPTER XLR AUDIO LINE/MIC

CONNECTOR CONNECTOR OUTPUT CONNECTOR LEVEL SWITCH

Ranger R-97 non-diversity

POWER SWITCH
(With LED indicator)

TRANSMITTER LED AUDIO LED OVERLOAD LED
(Indicates RF signal audio)
detection) of audio)

high-performance, non-diversity configuration. Both feature CVX audio
processing, which provides lower distortion, a higher signal-to-noise
ratio, and wider dynamic range than similar competitive systems.

Both receivers include sensitive MOSFET amplifiers and
multipole LC RF filtering, for greater rejection of interfering
signals. Extensive IF filtering is also provided, allowing you to
operate 15 or more systems in one location.

The R-98 and R-97 feature switchable, adjustable mic/line
audio outputs via industry-standard XLR connectors, which
make either receiver compatible with virtually any sound system.
nd they're equipped with BNC antenna connectors, as well,
alowing remote antenna placement and simplifying ‘
rack\gnount installations. |

LM-208X — omni
(Vega RSX-11)

LM-203X — uni LM-201.
(Vega RSX-12) (Sony E




Ranger T-93 bodypack transmitter

The T-93 bodypack is built for ruggedness and reliability.

It's also equipped with CVX audio processing,
providing you with clean, transparent sound.

The T-93's microphone level adjustment allows
you to easily optimize your system’s performance
with different performers, as well as assuring
complete compatibility with virtually any
lavalier microphone. Lavaliers offered through
Vega include the Shure 838, the Sony
ECM-448B, the Crown GLM-100/E, and our
own RSX-12 and RSX-11.

The T-93 delivers a full 50 mW of RF
power, and its efficient antenna design
ensures maximum operating range.
Also, a silent on/off audio
mute switch allows the

mic to be turned on
or off while the RF
remains on.

Ranger T-93 bodypack transmitter e

LM-202X — omni
(Crown GLM-100/E)

113X — omni
(Shure 838)

— omni
-M-448)

Fl

Ranger T-94 and T-99A handheld transmitters

Ranger offers two handheld transmitters that provide
excellent audio performance via CVX audio processing.

The T-94 is a condenser cardioid transmitter featuring
Vega's exclusive K-4 element. The T-99A is a dynamic cardioid
transmitter featuring Electro-Voice's renowned N/D757
N/DYM® element, which delivers higher
sensitivity, greater vocal range and
better intelligibility than traditional
vocal microphones.

A microphone level
adjustment optimizes system
performance with different
performers. A silent on/off
audio mute switch allows the
system to be turned on and off
while the RF remains on.

The T-94 and T-99A deliver
a full 50 mW of RF power via
patented* intemal dipole antennas
for high antenna efficiency and
maximum operating range. Each
features a molded ABS case with
internal webbing for rugged
protection.

N/Q757 N/DYM”
element

MIC ON/OFF
SWITCH

FLEXIBLE
ANTENNA

BATTERY
ON/OFF
SWITCH

AUOIO
LEVEL

AOJusT BATTERY

STATUS LEO
MIC ON/OFF

SWITCH

POWER ON
LEO INOICATOR

MINIATURE
4-PIN XLR MIC
CONNECTOR

POWER ON/OFF

Ranger T-99A handheld transmitt



Ranger Specifications

Overall Ranger System Performance

Frequency Stability:
Working Range:

Frequency Response:
Harmonic Distortion:
Ultimate S/N:

Operating Temperature:
Audio Output,

Line Level:

Mic Level:

+0.005%

Up to 1,000 ft. under
ideal working conditions;
usually somewhat less in
typical applications

60 Hz to 14 kHz,
t1.5dB

0.4% maximum, below
transmitter limiting;
0.25% typical at 1 kHz
102 dB (fiat) minimum
(105 dB typical
A-weighted)

—-20°C to +50°C (-4°F
to +122°F)

+10to —18 dBm (at full
deviation), +16 dBm
minimum at clipping
-18 to —46 dBm at full
deviation (- 30 to

- 60 dBm with normal
headroom)

Adjustments and
Controls:

Power Requirements:

Power Consumption:
Dimensions,
R-98:

R-97:

Weight,
R-98:
R-97:

Models T-93 Ranger Transmitter and T-94/T-99A Ranger Handheld Transmitters

Power Output:
Microphone,
T-93:

T-94:

T-99A:

Controls:

Battery:
Battery Life:

50 mW nominal

Practically all lavalier
electret mics

Vega K4 cardioid electret
(condenser)
Electro-Voice N/D757
N/DYM® cardioid
dynamic

Power on/off, audio
level adjust, mic on/off
One 9-V alkaline

8-10 hours

Dimensions,
T-93:

T-94:

T-99A:

Weight

(including battery),
T-93:

T-94:

T-99A:

*U.S. Patent #4,344,184 issued August 10, 1982.

Power switch, mic/line
switch, output level
adjust control

110-130 V ac (with
supplied UL-listed
wall-type power supply),
or +13to +18 V dc
(with Switchcraft

No. 760 dc plugs)
<5W

18.1 cm (7.1 in.) wide,
20.8 cm (8.2 in.) deep,
4.5 cm (1.75 in.) high
13.7 cm (5.4 in.) wide,
17.8 cm (7.0 in.) deep,
4.5 cm (1.8 in.) high

1.0 kg (2.2 Ib)
0.63 kg (1.4 Ib)

9.7 cm (3.8 in.) high,
7.1 cm (2.8 in.) wide,
2.5 cm (1.0 in.) thick
27.7 cm (10.9 in.) long
26.4 cm (10.4 in.) long

180 g (6 02)
270 g (9.5 02)
290 g (10.2 02)

WARRANTY

All Vega RANGER products are guaranteed against malfunction due to defects in materials and workmanship for a period of 3 years,
beginning at the date of original purchase. If such a malfunction occurs, the product will be repaired or replaced (at our option) without
charge during the period and under the limitations stipulated in the data sheet or owner’'s manual (if any) for that individual product. If
delivered prepaid to the Vega factory or an authorized warranty service center, the unit will be returned prepaid. Warranty does not
extend to finish, appearance items, or malfunction due to abuse or operation under other than specified conditions, nor does it extend
to incidental or consequential damages. Some states do not the allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply to you. Repair by other than Vega or its authorized service agencies will void this
guarantee. Information on authorized service agencies is available from the Vega factory.

Vega
a MARK IV company

600 Cecil Street
Buchanan, Ml 49107
Phone: 616-695-6831
FAX: 616-695-1304




SPEECH INTELLIGIBILITY

(continued from page 36)

telligibility (SI) are predictions not used as
commonly as Alcons. The program is for
evaluation and modeling of open and con-
fined speaking and listening spaces. Voice
levels, distance, sound amplification or at-
tenuation (obstructions), and ambient
noise levels are taken into account to
predict Al and SI. The measure of com-
munication effectiveness is Al, which is
defined and determined by ANSI stan-
dards. Al is computed in full or 1/3 octave
bands. Sl is derived from curve fitting SI
versus Al curves.

Measured, known, or predicted values
of voice levels, source and receiver room
constants, ambient levels, transmission
loss, noise reduction and artificial source
and receiver room levels are all user
specifiable.

Five values of estimated source or
receiver room quality are considered:
dead, medium dead, average, medium live
and live. Associated with each quality is
a room constant (average absorption
coefficient) which is assumed to be valid
at 500 Hz and represents the average for
all frequencies.

The program runs on IBM compatibles
and would be handy for Umbulus users.

TEST EQUIPMENT THAT
MEASURES INTELLIGIBILITY
The purpose of the B & K RASTI meter

system is to function as a simple measure-
ment device to predict speech
intelligibility.

The RASTI method is based on the idea
that intelligibility is determined by accurate
transmission to the listener of certain well
defined aspects of human speech. A
transmitter produces an artificial speech-
like signal that is picked up by a receiver
at some listening position. The received
signal is compared to the known
characteristics of the transmitted signal,
and the score value is calculated.

Alternatively, later work by B & K
demonstrated RASTI using a dual channel
FFT spectrum analyzer. For now, this ap-
proach is quite awkward and not directly
supported by any dual channel analyzers.

TECHRON TEF 12

In 1987 a software package for the TEF
System 12 Analyzer was developed that
does speech intelligibility measurements.
Aside from Alcons, the software can per-
form a complete STI measurement over
the range of 125 Hz to 8 Khz in two
minutes. It can also measure a TDS
equivalent of the RASTI method by testing

only at the 500 Hz and 2 Khz octaves.
Limiting the test to two octaves yields a
quicker test time of 30 seconds.

The full STI test is accomplished by
measuring seven individual one second
time span ETC’s at each of the octave
center frequencies between 125 Hz and 8
Khz. After each ETC test, the MTF is
calculated and the STI in each octave band

public buildings.

audio dealer or sound contractor.

|

™ HOW TO LEVEL
AHOTEL FOR
UNDER $350.

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

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

For a demonstration, see your professional

He’ll recommend DOD with no reservations. I -I.j -,

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

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

Circle 241 on Reader Response Card
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SPEECH INTELLIGIBILITY

is computed. Each ETC test is designed
to simultaneously measure the background
noise in each octave band so that the noise
is automatically taken into account in the
MTF. The TEF test generator level at

each octave band is adjusted to match the
average spectral content of speech. At the
conclusion of the test, the overall ST1 value
is computed by taking a weighted average
of the individual octave band STI values.

The TEF RASTI equivalent measure-
ment gives equal weights to the 500 Hz
and 2 Khz octave bands which is in agree-
ment with the weighting used in B & K's
RASTI technique. The TEF RASTI

FREQ NORMAL VOICE AND AMBIENT LEVELS (dB)

*»x ARTICULATION INDEX (AI) AND SPEECH INTELLIGIBILITY (SI) == the) 20 % M o - 60
PROJECT 10: EXAMPLE © foee it T AU DU PN TR NP ST DD Peveilonie ]
FILENAME FOR INPUT: EX0 250° ° :
SOUND FREQUENCY : § FULL OCTAVE BANDS - :
VOICE LEVELS: IDEAL i e B
SOURCE ROOM CONSTANTS: KNOWN 1000~ os " c
AMBIENT LEVELS: MEASURED ;
NOISE REDUCTION: SOURCE ROOM QUALITY ONLY 2000~ y/ -
DISTANCE TO LISTENER (ft): 6 400" 9 ;
NORMAL VOICE O SN DU ST SO ST SUTON SUNT SUURE SRR ST teind :
———— fErets A O (S e — ' 20 0 H 50 g0 0T T e
{FREQUENCY!VOICE @ !VOICE @ AMBIENT @)NOISE 'SOURCE | e ;gggg :} g’;gs'!ﬁ;g"
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--------- ] L e Rt L LR R ] —emann
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TPM Software, Articulation Index and Speech Intelligibility.

Not a sound

heard.... ;
SWITCHING

WE MANUFACTURE AND ASSEMBLE
l CUSTOM-AUDIO SWITCHING
SYSTEMS FOR:

JAILS

MEETING ROOMS
AIRPORTS

LEGISLATIVE
CHAMBERS

| *

*
*
*
*

....until j/ou want it !

HACOUSTIC ampilifiers offer extremely low noise and distortion in
addition to high fidelity specifications not equalled in the
commercial sound market. With its array of special purpose cards
it becomes one of the most flexible amps available

All at affordable and competitive prices

"HACOUSTIC |

Sound & Communications of America
3963 Magnolia Lane, Buford GA 30518 |
__telephone: (404) 945 - 3142 fox: (404) 945 - 6174

Circle 284 on Reader Response Card

ARENAS

WE MANUFACTURE:

CIRCUIT BOARDS
e AUDIO SWITCHING
e VOLTAGE CONTROLLED
AMPLIFIERS
s PREAMPS
¢ LIMITERS

CONTROL PANELS
e GRAPHIC
* ANODIZED ALUMINUM
¢ ENGRAVED PLASTIC
¢ BRASS
FOR INFORMATION CALL TOLL-FREE:

CUSTOM AUDIO

1-800-852-6522

AUDSCO

| Audio-Systems Company, P.O. Box 1174
Bismarck, ND 58502-1174




measurement method used here also
makes use of all the one- third octave
modulation data from .5 to 12.5 Khz for
both octave bands. This is in contrast with
the conventional RASTI technique, as im-
plemented by the B & K unit, which only
uses the modulation data from 4 one third
octaves bands at 500 Hz and 5 bands at
2 Khz. This spacing of modulation data
means that in some situations incorrect in-
telligibility numbers will be predicted. The
software also provides for complete raw
data storage and retrieval of all test data.
This allows a freedom in future post pro-
cessing of the data to yield new
information.

DRA LABORATORIES MLSSA

MLSSA (Maximum Length Sequences
System Analyzer) is an analyzer which
(continued on page 65)
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Modulation Transfer Function Matrix
r T T 1 — ) T — T T 1
| Frequency | 1] 2 | 3 | 4 |1 s | 6 | 7 |
| Hertz | 128 | 250 | soo | 1000 | 2000 | 4000 | 8000 |
—— : : l ¢ ; A
| 0.71 | | | | | 0.930 | | |
| 1.00 | | | o.828 | | | | |
| 1.41 | | | | | 0.849 | | |
| 2.00 | | | 0.730 | | | | !
| 2.80 | | | | I 0.791 | | |
| 4.00 | | | 0.639 | | | | ]
| 5.60 | | | | | 0.781 | | |
| 8.00 | | | 0.571 | | | | |
| 11.20 | | | | | 0.711 | | |
| 16.00 | | | 0.471 | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
] | | | | | | | |
L L] 1 . 1 1 1 i S J
RASTI value= 0.824 ALcons= 2% Rating= EXCELLENT
ESC to exit or PrtScr to print. MLSSA: Speech Transmission Index

RASTI taken at Wolf Trap seat 0-48. Center cluster on, all else off. Courtesy DRA
Laboratories.

“..SOUNDSPHERE LOUDSPEAKERS ARE THE
REASON FOR THE CLARITY OF SOUND”

Don Hartley/President - Dynamic Sound * Exeter, NH

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

A PRODUCT OF

souu DSPH ERE SONIC SYSTEMS, INC.

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

BEARSVILLE THEATER

BY RICH GRULA

Albert Grossman, legendary in the

music world for the management and
development of superstars like Bob Dylan,
the Band, and Janis Joplin, wanted to build
a theater/supper club at his Bearsville
studio and restaurant complex near Wood-
stock, New York. A small barn was chosen
for the renovation and Grossman put some
of the country's top young architects and

I t seemed like a simple idea in 1974.

short of being totally finished, but a light
is beginning to shine at the end of the
tunnel.

THE STORY BEGINS
To understand this project, one must
first understand Albert Grossman. Accord-
ing to architect John Storyk, designer of
numerous music and media facilities,
Albert Grossman had two interests in ad-

sound engineers to work on the project.

Call it a Woodstock state of mind, but
there were some delays. And changes.
And weird happenings. The structure was
85 percent renovated at a cost of 750,000
1974 dollars, then used only as a work
space (no doubt the most expensive
workshop in that country). A customized
120-speaker ceiling system was installed,
but never turned on. Albert Grossman,
after reviving plans for the theater in 1986,
suffered a heart attack and died in a plane
over the Atlantic Ocean. Now, finally, 15
years after its start, the Bearsville Theater
is finally nearing completion. Mind you, it
remains a few hundred thousand dollars

44 Sound & Communications

dition to music — food and construction.
The Bearsville Theater was the perfect
combination of all three — a fabulous
restaurant where you could see a great
performance in the perfect structure.

Grossman'’s plan called for the state-of-
the-art facility to be cleverly hidden
beneath the barnish exterior that covers
all Bearsville structures. It would include
a small but comfortable theater with full
lighting, sound and 35mm projection
capabilities and an attached supper club
separated by glass, with full view of the
stage and its own top quality sound
system.

Architect Storyk oversaw the initial

phase of construction as the 1,800-square-
foot barn was expanded to 15,000 square
feet (though it would have been easier just
to start from scratch, Grossman wanted
to respect the site of the original redwood
barn). All the walls were moved back, a
basement was dug underneath, and the
roof was raised two feet.

*‘If you stand in the theater and look at
the stage,”’ says Storyk, ‘‘from the light
trough up is literally the only thing remain-
ing of the original barn. Everything else
is fake. It's basically no longer a wood
barn. It’s now a steel building with steel
columns holding up everything.”’

Flexibility was a key requirement, since
Grossman had grand production plans,
ranging from film, to musical concerts both
on stage and in various locations within the
room, to boxing (Grossman owned a piece
of a boxer at the time). For that reason,
the room’s design avoided the typical pie-
shaped auditorium mold. And the seating
floor, typically angled upward for better
sight-lines, was left flat.

Audio requirements of the facility were
handled by Ted Rothstein, then chief
engineer at Bearsville Studio. For the sup-
per club, he designed a 120-speaker ceil-
ing system totally hidden behind pine slats
that covered the entire ceiling. The full
range 4'2-foot speakers used, designed by
Rothstein for his line of ROR studio
monitors, were mounted on several heavy
wood panels, which could be lowered, and
wired in four groups.

“I’'m not sure I would do this exactly the
same way today,” chuckles Rothstein.
““The sound has to pass through a short
distance, maybe an 1'%z-inch channel be-
tween the slats, before coming out. I knew
it was kind of an odd way to mount them,
but Albert really liked the look and he
wanted that. And John thought it was
reasonable idea too."”

TAKE TEN...YEARS
Unfortunately, Rothstein never got a
chance to test his speaker system. Just as



Today’s most intelligent
sound system is the one you
won’t outgrow tomorrow.

THE 900 SERIES FROM TOA.
o Legendary flexibility and reliability. And with
[/ 37 plug-in modules — it grows along with
AR you. Smart today, even smarter tomorrow.
[ 3
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GAIN
FLEXIBLE. o
Four integrated amps, four power amps, thirty-seven interchangeable
plug-in modules, two in-wall amps, AM/FM and SCA tuners, mixer, Y RO

monitor panel and equalizer give you limitless system design
and expansion capability. Adapting to changing needs is

as easy as plugging any of Toa's remarkabie modules

into our 900 Series. It's fast, easy, smart. J
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reliable. Indeed, it
can make callbacks
a thing of the past.
Specity it. Install it.
Forget it.

let you tai
character — unfor-
gettable sound at a
very smart price.

-O1R Sonic
Maximizer BBE
module. It breaks
a signal into three
bands and conditions
it to offset inherent

ACCOMMODATING.
Toa's been voted
the #1 company to
do business with —
four years running.
That's a partner you
can grow with.

instatiation and
system expansion
take minutes, not
hours. Because they
anticipate change,
it's neither costly nor
time consuming.

short-comings in
speakers and mic's ...
without adding
harmonics or noise.
The result is the most
“hearable” advance in
clarity, depth and
intelligibility since
high fidelity itself.
With Toa, you just
plug it in.

DMRCS, e
OATEWAY ILYD, 50 AN FRMD 00, G
D ISAN W20 £ 41 Al 3
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INSTALLATION PROFILE

the wiring for the ceiling system was com-
pleted, the entire project was halted by
Grossman for what Storyk calls ‘‘per-
sonal, Albert Grossman reasons.”” Elec-
tricians scheduled to wire the speakers
groups to the amplifiers were canceled and
Rothstein’s ceiling system was never even
turned on.

Grossman, with literally dozens of other
projects in the works, dropped the theater
from his list of priorities. Since it was 85
percent complete and already being used
as its own workshop, the theater became
the central workshop and storage area for
all Bearsville projects. Changes were made
here and there over the next 10 years —
walls moved, rewiring done — all to
facilitate the space as a workshop.

In late '85/early '86, Grossman dis-
cussed plans to complete the theater with
Storyk. But before anything could be
done, Grossman suffered a fatal heart at-
tack over the Atlantic on his way to
England. As could be expected with an
estate the size of Grossman’s, complete
chaos reigned after his death. Funding for
projects such as the Bearsville Theater
was held up for several years as lawyers
sorted out the mess.

STARTING OVER

In late 1988, enough elements of Gross-
man's estate and trust were worked out
so that funds for the theater could be
allocated. When Woodstock’'s primary
legitimate theater burned down that win-
ter, it became apparent to all concerned
that the Bearsville Theater could fill a void
as the area’s summer regional theater
(which was never exactly at the top of
Albert Grossman's list of production pos-
sibilities). Indeed, this is the only all-
weather facility of any size within a 25-mile
radius. Once again in the architect’s chair,
Storyk found much of the project’s new
budget consumed by changes in the world
of building codes.

‘“When the building was done original-
ly, there were no handicap codes, no park-
ing lot requirements, no emergency
lighting and different septic requirements,’’
explains Storyk. ‘‘Plus there were a few
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changes we wanted to make because
nobody had dealt with this building as a
theater."’

Storyk estimates $600,000 to $700,000
was spent finishing the interiors and bring-
ing the entire premises up to code. The
supper club concept was abandoned, since
the Bearsville complex offers three
restaurants within 50 feet of the theater.
Sound contractor Rothstein was faced with
the task of digging through the work of
carpenters and electricians to complete his
ceiling speaker system in what was now
to be used as a pre-show, intermission and
post-show lounge.

“*It was difficult to find the original wires
because so many people had worked on
it over the years,”” he says. **They'd just
cut wires because they thought it’d never
be used for anything...it was a dead proj-
ect. We manged to trace the wiring and
patched and planned and figured out the
original job enough to get it running.”

Rothstein ran wiring from the four
speaker groups to three old Phase Linear
700 power amps located in a rack tucked
behind the stage right wall (the amps,
salvaged from a Bearsville touring PA he
designed in the 70s, are scheduled to be
replaced by two Urei JBL 6290 power
amps). After 15 years of wondering,
Rothstein finally got to turn on his system
last August.

““I was really impressed with it,”’ he
chuckles. “‘I said, ‘““Whoa! This sounds
pretty good'’ I couldn’'t believe these
speakers sitting there for all those years
and never turned on would sound quite
that good. 15 year-old cutting [edge]
technology."”’

Storyk’'s final interior plan for the
theater utilized surfaces of bare pine with
no special venting or traps for bass.
Though some might consider such a sur-
face too reflective for proper sound
reproduction, Storyk cautions otherwise.

“‘Don’t be deceived by wood,”’ he says.
““Yes there’s a lot of wood, but nothing’s
parallel. It's very live and bright and the
theater people love it. At 60 cycles, |
acknowledge there is very little low fre-
quency. On the other hand there is a

deceptively large amount of volume for 260
people. The Bottom Line in New York City
seats about 450 and I'll bet we have 50 to
70 percent more volume for half the peo-
ple. If you look at RT, there are several
ways to get it to work. You can either in-
crease the volume or increase the absorp-
tion. Volume is low frequency absorption.
This space is disproportionately volumi-
nous for a relatively small population.’

‘‘Number two,” he continues, ‘‘when
you start to get to 400 or 500 cycles and
up, a lot of rough wood is more absorp-
tive than you think. This is pine, saw cut
and very soft. If you take four-by-eight
plywood and put three coats of deck
enamel, that’s one kind of absorption. But
pine is a different animal.’’

‘“The only thing I worry about is very
deep bass — full sound reinforcement, 110,
full frequency down to 40 cycles. But
that's not really what this space is about
anymore. It would be silly to get this room
to deal with that. You'd have to have a lot
of pure low frequency venting. So where's
it going to go? There are a lot of holes in
this building — volume and physical holes.
It's not like a seal studio control room. |
think the volume and looseness of the
building will pick up more than you’d think.
If Albert were alive and this space was
more for concerts, then we'd have 8-foot
deep panels buried somewhere disguised
with burlap. But given the nature of the
building now, [ think that's unnecessary.
It has to be balanced for different applica-
tions.”

Rothstein wired several permanent ac-
cess panels for the house sound system,
which is designed to be operated from
several locations within the room. In the
front and back of the theater, panels con-
tain 40 mic inputs, eight line level/return
lines and two intercom lines. Another
panel, on the theater wall opposite the
lounge area, includes an identical setup but
with only 16 mic lines are located in the
projection booth and in the manager’s of-
fice. The central patching area is near the
amp racks located on stage right.

According the Rothstein, the theater’s

(continued on prge 71)



“When | went after this
job, | looked at several
manufacturers.
But when | examined
cost vs. performance
and considered ease of
installation, Bose was
the clear choice.”

~PhilThoms
Taft Broadcasting Company ,. -

The Site: Health & Physical Education Building
Texas Southern University, Ho uston, Texas.

The Challenge: Provide a quality sound installation for 12,3C0 sea enclosed basketball arena
with anticipated crowd ncise level exceeding 95dB

The Contractor: Phil Thorne—Taft Broadcas:ing Company
The Tools: Bose Sound System- Software

TheProducts: Bose 802--l/Acoustic Wave= Cannon Central Speaker Cluster
Bose 802-Il Distributed-Delayed Speaker System

The Result: “Using Bose Sounc Systam Software, | was able fo shcw my customer a
graphic representation of wnat their system would lodk ike, and a computer
projection of how it would perform. My customer was very impressed with
the professionalism and in-depth ana'ysis of the presentation, and they're
just as impressed witt th2 final product. VWhen you frst ook at the size of the
Bose 8C2-Il speakers, you wonder if they'll really produce enough sound to
fill an area as large as an arena effective y. When you use them the sound is
complete and sound pressu-e levels are corsistert aver the whole area. My
end users are happy | chese Bose products.’

For more information on Bose products, call 508-879-7330, or write;
Bose Corporation, Deat SC, The Mountain, Framincham, MA 017019168

M5

Better sound through research.
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SOFTWARE REVIEW

THE PHD PROGRAM,
RELEASE 4.0 PART I

BY MIKE KLASCO

ast month we began our review
L of The PHD Program and dis-

cussed its development from a
design tool based on a plastic sphere and
the HP 41 calculator to the present release
which is fully implemented on IBM com-
patible/MS-DOS computers. Also ex-
amined was the comprehensive reverbera-
tion prediction utilities, spherical mapping
technique, speaker aiming, and the pro-
gram’s approach to graphics and data
reports.

This month we will explore the pro-
gram’s capabilities in adjusting and balan-
cing speaker levels; performance simula-
tions, including intelligibility and uniformity
of coverage; and the Q-Plus speaker direc-
tional files utility which is bundled with
The PHD Program.

POWER ANALYSIS

This section’s objective is to calculate
the required electrical power for each horn
and driver combination in the Cluster. The
function of this module is to achieve a
desired SPL on axis in the listening areas.
Different loudspeakers produce different
levels with the same wattage at the same
reference distance so each type of horn-
driver combination must be considered in-
dividually. If the specified SPL is beyond
the power rating of the compression
driver, the program will indicate this.

The user is asked what sound pressure
level is required plus headroom. This SPL
is the average SPL so you need to add
some margin for headroom. The user is
also asked if the calculations will take into
account the effect of direct sound absorp-
tion. This extra step would be wise when
you suspect intelligibility performance
might be marginal.
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PERFORMANCE ANALYSIS

The Power Analysis section shows the
power required for the Horn/Driver com-
bination to achieve the desired SPL on-
axis only. The Performance Analysis sec-
tion shows how uniform the direct sound
coverage will be both on and off axis. The
interaction of the Horn/Drivers is ex-

amined in terms of Intelligibility and
Acoustical Gain.

As with most of the other sound system
design programs, both coherent and in-
coherent addition options are provided.
Two phase-coherent sine wave signals of
equal amplitude will combine to give a level
6 dB higher than either sine wave. This
is Coherent Addition. In practice many
loudspeakers are not phase-coherent with
respect to each other and would add in-
coherently (a 3 dB increase). When adding
levels from this section, you can choose
Coherent or Incoherent Addition.

Coherent Addition should only be con-
sidered when you have a cluster that is in
time alignment (by actual on-site measure-
ment) and furthermore only when using
the same series horns. Incoherent Addi-
tion should be used for split clusters and
clusters that are not super accurately
aligned.

INTELLIGIBILITY

The signal-to-noise ratio (ambient noise)
can significantly influence the intelligibili-
ty. This noise level is weighted as to the
frequency and bandwidth most affecting in-
telligibility. An easy way suggested by the
program (in the tutor mode) to approx-
imate this weighting is to measure the
noise level while using a weighting scale
of a sound pressure level meter. You can
enter the noise level once if it is uniform
or separately later if the level varies from
place to place, or from time to time. By
entering these data separately, you will
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. he IEQ with Smartcurve™ is a
programmable, high performance
graphic equalizer that includes. a
video output. For those who wish to
enjoy the video output of the IEQ,
ART makes the [EQ Video Monitor.*
Smartcurve™, proprietary software
developed by ART gives you instant
actual frequency response as easy
as the push of a button.

The IEQ Family consists of both the
2/3 octave and the 1/3 octave
graphic equalizers. Both types come
in two varieties, Controllers and
Satellites. A Controller is a self-
contained programmable intelligent
graphic equalizer capable of
controlling 15 satellites at once.
IEQ Satellites are exactly the same
unit except the front panel controls
are eliminated.

1IEQ Model Specifications:
Controlier & Satellite
- 128 battery backed presets
- MID!
- Frequency Response
20Hz-20kHz * 0.5dB
- THD - < .009% (@ 1kHz, 0dBM typical
- Dynamic Range - 2 100dB typical
- Balanced inputs and outputs
*IEQ Video Monitor Features
- 19” rack mountable
- NTSC compatible monochrome monitor
- 4 Selectable inputs
- Standard RCA jacks for 2asy connections

It Has To Be A Work Of . . .
Applied Research & Technology
215 Tremont Street

Rochester, NY 14608

(716) 436-2720

TE_EX: 4949793 ARTROC
FAX: (716) 436-3942

For more information see your local dealer
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his is a video output of the
IEQ as the unit is being adjusted.
The sliders can be moved + 15d8B
in 1/2dB steps to get the exact
response you need. With the
simple push of a button, complex
equalization can be done in
seconds with incredible accuracy

Hear the Sound

The power of the IEQ readily
becomes apparent as the video
display plots the frequency
response due to the slider settings.
The IEQ offers high quality con-
stant "Q" equalization. The video
graphic display shows the correla-
tion between the shders and the
frequency response.

=3 , ST AUy P el
W’g.g-.&x et Sound
. Turn Smartcurve™ on and

perfect equalization is at your finger-
tips. Note the difference between the
second frame, (Smartcurve™ OFF)
and this frame The position of the
shders represent the actual frequenc y
response of the EQ. Interaction
between bands is virtually eliminated
Incredible! Just think, now when yoau
adjust the EQ you get exactly what
you need. The ‘perfect” EQ? Let you
eyes and ears decide.




SOFTWARE

CENTRAL CLUSTER -
Desired SPL: 100 dB / Freq. Band Centered at: 2000 Hz
NO. HORN/DRIVER ELECT.POWER ROOM  ORIENTATION
COMBINATION  (waus) from  CONTOUR  (HA/VA/Rotation)
LD LD+LR (dB) (degrees)
| H123/1234 132 63 24.0 0/25/0
2 H4S6/1234 52 31 18.0 0/-60/0
3 H789/1234 52 34 18.0 0/-90/0
Total Power Needed: 17 124
Maximum LR** (dB): 105.6  102.7

** IF ATRUE REVERBERANT FIELD IS PRESENT!
Do you want to make any changes (Y/N? n

Power analysis report.

have an individual chart of results for each
location.

As was discussed in last month’s review,
the use of data reports rather than a
numerical graphic plot is a carry over from
the days when The PHD Program utiliz-
ed older PC and TEF architecture. Aside
from calculated results for each specified
location, an overall report called Predicted
Performance is generated. In Predicted
Performance, the highest and lowest and
statistical variation of direct sound
coverage and intelligibility (RASTI and
Alcons) are provided. By examining the
data for key locations individually (from the
ideal to worst case) — obstructions,
overlapping horns, etc. — and also review-
ing the overall performance report, the
user can obtain all the information need-

ed. Alcons and RASTI are shown on the
chart for LD and LD + LR methods.
““LD"" is Level Direct and ‘‘LR"’ is Level
Reverberant. Total direct SPL is also
listed.

Intelligibility predictions have been a
point of controversy, not just in computer
software, but on a formula level. This
month’s feature article on intelligibility ex-
plores the intelligibility question, compares
various approaches to predicting and
measurement, and discusses some future
developments.

The original Peutz (Alcons) formula was
proven accurate with actual subject
testing, but was only wrntten for single
omni-directional sources. Dernvations of
this Peutz formula have attempted to ac-
count for directivity and multiple sources,

but these have not been conclusively
tested. The Alcons formula is being widely
questioned as an acceptably accurate
estimation, but is still commonly used and
has been included in The PHD Program
(as well as in JBL's CADP and Altec’s
AcoustaCAD). However, The PHD Pro-
gram makes use of an advanced informa-
tion index technique to achieve greater ac-
curacy instead of the more common im-
plementation of the Alcon’s method. In
The PHD Program S/N ambient noise
level is definable, which avoids one source
of error. If the noise level varies over the
listening area, then S/N can be specified
for each point.

The PHD Program also provides a
transformation of Alcons prediction to a
RASTI score. While RASTI (which is a
measurement technique, not a prediction
algorithm) can be shown to be accurate
and can be transformed into accurate
Alcons data, questionable Alcons data can-
not be turned into accurate RASTI data by
being passed through a lookup table.

The results of the Performance Analysis
can be saved and later retrieved and
edited.

MECHANICAL DESIGN
The PHD Program does not provide a
mechanical design program to aid in the
design and construction of the speaker
cluster. Usually some sort of drafting or

Hoen/Driver Number (Eater 0 if there are ao more)? 0

CENTRAL CLUSTER POINT 1
NO HORN I DRIVEI ELECI‘ POWER ROOM ORIENTATION Room Auenuation Contour:  27.0 dB
COMBINATION (watts) from CONTOUR (HA/VA/Rotation) Location: 0/16
D LD+LR (dB) (degrees) USING USING
~~~~~~~~ LDMETHOD LD+LR METHOD
1 H123/12%4 13.2 6.3 24.0 0012510
2 H456/1234 ° 52 31 18.0 0/-60/0 | T [ |
3 H789/1234 52 31 18.0 0/90/0 4 | TOTAL DIRECT SPL: | 94.0dB | 908dB |
- | Vanance from DESIRED SPL: | -6.0dB | 9.2 dB |
| ARTICULATION LOSS (ALcons): | 105% | 108% |
POINT | RASTI Speech Transmission Index: | 0.51 | 0.51 |
Room Aneauation Contour (Enter 0 to exit)? 27 | | J |
Location:
H Angle? 0 Is this satisfactory (Y/N)?
VAA:gIe? 16 (UNO’TP?;:numbenfmmd ’y
Horn/Driver Number (Enter 0 if there are no more)? 1
Horn Atenuation Contour? 3

Performance analysis for a single location.
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TEF eliminates guessworhk.

When he speaks, everyone listens. ..

TEF shows you why.

Echoes arriving at different times
from multiple directions. Poor coverage.
Rough frequency response.

Whatever the problem, TEF iden-
tifies it and shows you how to fix it.

Eliminate the guesswork. Get TEF.
Now starting at only $152* per
month.

To set up a TEF demonstration or
for more information, contact Techron.

1=CHION.

1718 W. Mishawaka Road, Elkhart, Indiana 46517 * (219) 294-8300
Techron is a division of Crown® International, Inc. Prepaid purchase option at 10% of TEF 12 list price plus tax required.

* Based on approximate monthly cost of $152.00 for 60-month lease on a TEF 12
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SOFTWARE

sketch function is provided in sound
system design programs to check for col-
lisions between speaker components,
specify rigging and interlinks between
horns, create working drawings for the
cluster frame, aid in the visualization of
how the speakers will appear within the
room, determine the cluster center of
gravity, calculate the weight of the cluster,
and so on. The program’'s developers,
however, feel mechanical drawings should
be done instead within one of the
sophisticated CAD drafting programs
already on the market. Their philosophy
is ‘““Why drive up costs which must be
passed on to the user by reinventing the
wheel?”’ If the user establishes a library
of horns, the loudspeaker coordinates can
be entered directly into these programs.
Users can prepare the mechanical draw-
ings manually, or on a computer with
AutoCAD, Versa CAD, or Generic CAD.
The program does provide data for deter-
mining exact location of the loudspeaker
and aiming points in the architecture. The
relative dB gives a convenient way of veri-
fying the power ratios at the loudspeaker
location.

SYSTEM DIAGRAM AND
BILL OF MATERIALS
PHD generates an extensive report on
the coordinates of the seating plane(s) and

If you choose to power the cluster(s) using the levels
found by considering ONLY Direct Sound then:

Loudspeaker Cluster (N)? y

UNIFORMITY of Direct Sound Coverage....... +/- 3.1dB
LOWEST Direct Sound SPL .............cccveeenn, 94.0dB
HIGHEST Direct Sound SPL ..............ccueu.. 100.3 dB
GREATEST Variance.......................coue.... 6.3dB
LEAST Articulation Loss(ALcons)............... 7.7%
GREATEST Articulation Loss(ALcons)......... 10.5%
LEAST RASTI Speech Transmissionindex...... 0.51
GREATEST RASTI Speech Transmissionindex 0.57

If you choose to power the cluster(s) using the levels
found by considering BOTH Direct and Reverberant Sound then:

UNIFORMITY of Direct Sound Coverage........ +/-3.2dB
LOWEST Direct Sound SPL ................. 90.8dB
HIGHEST Direct Sound SPL ...........covvvvven. 97.1dB
GREATEST Variance................c.ccoovevunnnn, 6.3dB
LEAST Articulation Loss(ALcons)............... 8.0%
GREATEST Articulation Loss(ALcons)......... 10.8 %
LEAST RASTI Speech Transmissionindex...... 0.51
GREATEST RASTI Speech Transmissionindex 0.56

Is this satisfactory (Y) or would you like to change the

Performance analysis for the job.

loudspeakers. (I also provide the prints
that were marked up when the job was
prepared for the data entry for the work
sheets.) The loudspeaker report denotes
the coordinates, aiming, model numbers,
and relative levels of each of the speakers
in the cluster and can serve as the basis
of the bill of materials.

PHD does not provide any utilities for
generating system flow charts. Various

Directivity index (DI)
Energy Distribution:

Remaining energy
(To 180 degree

Axial directivity factor (Q)

3 dB Horn Contour ...
6 dB Horn Contour ...
9 dB Horn Contour ...
12 dB Horn Contour ..
15 dB Horn Contour ..
Approximate 20 dB Contour

Press RETURN to continue.

..... 69. 43
........... 18.42 dB

%
%
%
%
%
%
%

[N
o
NPODWNO

66 dB Contour)

Q-Plus data report.
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flow charting programs are available; one
of the most complete and efficient MS-
DOS programs I have come across is Flow
Charting 11 + by Patton and Patton. Cost
is $220. Flow charts can also be prepared
within drafting programs.

Q-PLUS FOR Q AND
ENERGY DISTRIBUTION

Q-Plus is actually a separate program
and does not rely on data from the main
software, so it can be used as a stand alone
utility. The Q information can be used in
the Horn and Driver Selection File of the
main program, and the energy distribution
data can be used in its Power Selection
module whenever greater intelligibility
prediction accuracy is critical.

Two choices are available for determin-
ing Q; the Angle Method and the Contour
Method. The Angle Method is for users
who have their own test instrumentation
and desire to make their own
measurements, or who have access to
manufacturer’s numerical data. The se-
cond option is the Contour Method, which
relies on the manufacturer’'s published
contours.



SOFTWARE

Up to the release of 3.2, the data file
library of The PHD Program used the
Contour Method, that is, the Contour data
as it was published by the manufacturer.
With the current release, many of the files
are now from the latest actual computer
test data generated by the manufacturers.
This new horn and driver information is
much more accurate.

The percentages refer to the portion of
the total energy contained in each contour
band. This information is useful when you
have been using the main program and are
at the stage of considering pattern
coverage. Simply knowing the -6 dB down
points of a horn (i.e. 90x60) is not enough
to really characterize a horn. Some horns
have soft patterns, such as with acoustic
lens where energy only slowly continues
to drop off after the -6 dB contour. This
is useful for short throw applications with
listening areas that are variable, and with
rooms with absorptive surfaces. Con-
versely, hard pattern horns, such as the
Altec Mantaray, put almost all their energy
into their rated pattern, with rapid energy
drop off beyond this point. This is useful
for high speech intelligibility in reverberant
spaces. One of the purposes of Q-Plus is
to aid the program user in determining the
Q, or hardness of the pattern of the horns
the designer is considering for the job. Of
course other considerations are also re-
quired in horn selection, such as crossover
point and driver mounting requirements
(l-inch, 14-inch, 2-inch) which have im-
plications for maximum acoustic output,
and even other obscure factors as sound
quality.

CONCLUSIONS

The program is easy to learn, and the
tutor mode is helpful. The layered menu
system is workable, but the special func-
tion keys of the IBM style keyboard were
not taken advantage of (such as using F1
for help, F2 for saving the data, F3 for
printing, F4 for disk directory, etc.) A pull
down menu system, such as X Windows,
would be an even greater improvement.
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Telex is your one-stop for
wired mics.

Telex is your source for the widest variety
of.vqired mics. The Telex full line of quality
miniature lapel, paging or sound reinforce-
ment microphones fit into your sound
system plans for churches, auditoriums,
schools or wherever dependable wired
mics are needed. Our mics make sense

because of durable metal construction
and full three-year warranties. Best of all,
they're made right here in the U.S.A. For
more information about Telex Wired Micro-
phones, write to Telex Communications,
Inc., 9600 Aldrich Avenue South,
Minneapolis, MN 55420.

¢ 1989 Telex Communications, nc

TELEX.
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New from \O%ute

DIGITALLY
CONTROLLED

« 28 one-third octave
filters from 31.5Hz
through 16kHz, 0.5dB
steps. High and low-pass fil-
ters. Output level adjustment.
All functions digitally controlled. «
Ten non-volatile memories require
no battery back-up. Ten presets with
remote control access. < Easy to setup.
Instant and silent switching between mem-
ories and presets. « Tamper-proof with
PASSWORD SECURITY.
Servo-balanced differential
input and output. Great
specifications. Affordable
price. « Output muting dur-
ing power up and down. «
Hard wired by-pass
switch. « Optional
RS232/EIA422 remote
control

3 OCTAVE
EQUALIZER

One or two chan-
nels in one
rack space.

Division o! C VAN R Ing

P O Box 90099. Austin. TX 78709
Phone: (512) 892-0752
FAX: (512) 892-0855

Circle 264 on Reader Response Card

October 1989 53



SOFTWARE
» » » HORN/DRIVER MENU * * +
P TURN ON Printing
S) Return to Start-Up Menu
(E) EDIT, VIEW, or ADD to Horn/Driver Data Files
) Display names of ALL horns and drivers
e)) Display only ALTEC horns and drivers
2) Display only COMMUNITY horns and drivers
3) Display only ELECTRO-VOICE horns and drivers
) Display only JBL horns and drivers
(5) Display only RAULAND-BORG horns and drivers
6) Display only RENKUS-HEINZ horns and drivers
) Display only TAD horns and drivers
) Display only UNIVERSITY horns and drivers
) Display only ALTEC SYS. horns and drivers
10) Display only E.V. SYS. horns and drivers
an Display only JBL SYS. horns and drivers
az) Display only R.H. SYS. horns and drivers
Enter your choice, then press RETURN.

New organization of release 4.0 menu  for the expanded loudspeaker library.

As the program is from an independent
developer, the product library is more ex-
tensive than most of the other programs.
The program is comprehensive in its per-
formance predictions, including PAG-NAG
for acoustic feedback, Alcons for in-
telligibility, and a full range of choices for
reverberation.

There is some question as to whether
Alcons and PAG-NAG are adequate to
predict results of complex sound system
designs, but for now no other solution has
been offered by other programs (RASTI
and STI are measurement, not predictive
techniques). Some other software
developers have opted to leave out in-
telligibility and feedback predictions until
more acceptable formulas are developed.
It is my preference to have some form of
prediction capability, even if flawed, as long
as suitable caveats are provided. The PHD
Program provides these warnings both in
the manual and within the program. Ac-
tually, the program suggests that the Per-
formance Prediction not be left with the
client, as it might be inadvertently taken
for a performance guarantee. (See discus-
sion of these by John Prohs.) Aside from
gain before feedback and intelligibility
predictions, the program also shows
shadowing effects and provides for the
easy relocation of clusters without data re-
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entry. Most of these features are not found
in competitive programs, or at least not
within the same program.

While the predictions are comprehen-
sive and contain useful information, the
report format is an efficient but generally
not intuitively satisfying solution to the
communication of the results of the per-
formance simulations. And, there is no
mechanical drawing or flow chart to pre-
sent, unless prepared in a drafting program
or manually. Futhermore, the lack of slick
graphics detracts from the program’s
usefulness as a sales tool, and the
spherical plotting graphics might tend to
be confusing to customers.

Conversely, the spherical mapping
module, once you get comfortable with the
‘‘fish eye’’ array’s perspective, is a highly
intuitive path for selection and aiming of
speakers. The monetary outlay of The
PHD Program is half the cost, or less, of
other competing programs; furthermore,
the money goes to a worthwhile cause.
Version 4.0 is sent to contributors of
$300.00 or more to the Heyser Scholar-
ship Loan Fund which helps needy and
deserving students pursue an audio
engineering graduate degree. All in all, this
is a cost-effective choice as an engineer-
ing tool, but this product has limited util-
ity as a sales presentation aide. ]

ON REPORTS AND
PRESENTATIONS TO A CLIENT
By John Prohs
The client can be given data from the
report which shows a very thorough
design procedure was used to accomplish

the system design.

The printout from the acoustical analysis
shows the input and the results obtained
for the acoustical analysis of the building.
Along with this report one can include
comments showing the acoustical flaws of
the space and if acoustical treatment could
be of benefit. Further description of this
benefit can be tied into the polar map
presentation, which shows where the
sound from the loudspeaker system will go.

The polar map printout, showing the
horns, can be used to show how well the
room would be covered with sound. Ex-
amination of this graph will show how
much care was taken to keep the sound
off surfaces that could degrade the system
performance, and how carefully overlap
zones were chosen to be in the least of-
fending areas (such as aisles).

The program can be used to show how
a competitor’s design may be flawed. A
copy of the job is made, the system design
is deleted, and the system specified by the
competitor is entered. Errors in coverage
(overcoverage or undercoverage) are im-
mediately appare<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>