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BASEBALL IN
BALTIMORE

A hometown old-fashioned ballpark
is planned to include distributed
sound and a video monitor every few
feet. The fans will never be out of
touch. And a full complement of
audio and video sources will provide

the information. Scheduled to
open in 1992, this brand new
stadium will be the home for
the Baltimore Orioles.

26

j awaited new ball park.
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* Ceiling Speakers,
Part 2

Upscale, high power, high
style. Ceiling speakers join the
esthetic revolution where
looks and quality count. 42

¢ Software Review

Hyperception's Workstation is
an interactive Digital Signal
Processing software package.
Mike Klasco does a hands-on
review on this ‘‘wondrous tool
for audio wizardry’’ and tells
what it can and cannot do.59

| » Comiskey Park

Opening Day 1991 at the New

Comiskey Park will see a sta- jj;
dium designed to last into the

next century. A Sony Jum-
botron, custom security and

gether for an engineered
system in tune with the long

monumental sound fit to- |

CONSULTANTS ON
STADIUMS

The stadium and arena sound system con-
sultants are as diverse in their opinions as
they are in their projects. They all agree on
what but they all differ as to how. Central
cluster or distributed? With separate,
packaged—processed, or custom com-
ponents? Find out the latest. 18

CONSUMER GULCH

The Consumer Electronics Show again
offers a hint of what’s to come — CD
libraries, multiroom systems, in-wall
speakers and home automation. The
annual Las Vegas extravaganza was more
upbeat than many observers had pre-
dicted. And many of the 1500 exhibitors
had new products of interest to other
markets. 49




ADAPTING TO
FLAWLESS SUMMATION

Model DH1A/2MT
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Model MTA-22 Manifold Technelogy® High-Fquncy Summatio evice

The Electro-Voice MTA-22 is a Manifold Technology® high-frequency device for
combining the outputs of two large-format drivers into a single two-inch-throat horn.
This adapter, used in conjunction with either the N/DYM® 1mt or DH1Amt, provides a
system that sounds virtually identical to a single driver with twice the power handling,
twice the output capacity and the built-in redundancy factor of multiple drivers.

When faced with the prospect of using muitiple horn-ariver combinations, the
| MTA-22 proviges an alternative to cumbersome arrays, while eliminating the destructive
I interference that occurs when two or more homs are positioned to cover the same area.
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e ey ey The MTA-22 adapter utilizes the patented principles of Manifold Technology, removing
22 ion R high-frequency interference by directing the output of the two drivers into a 90° reflection
MTA-22 Summation Response upon entering the adapter providing a smooth, phase -coherent summation.

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

our HP series constant-directivity horns.
e e e o For additional information, contact an ElectroVoice’
. Electro-Voice sound contractor or John Murray, E o MARK IV company
Y-Adapter Summation Response Electro-Voice market development manager for v
professional sound reinforcement at 616/695-6831. ®
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RESPONSE IN dB

Electro-Voice, Inc. 600 Cecil St. Buckanan, MI 49107 616/695-6831 Mark IV Aucio Canada, Inc. Box 520 Ganamoque, ON K7G2V1 613/382-2141
Circle 21270n-Reader-Response Card



FOUR WAYS
TO STOP
FEEDBACK

e Automatic Speaker Bt
Zoning

e Automatic Microphone
Mixing
e Automatic Equalization

e Automatic Notch
Filtering

In two cost-effective, modular packages!!

As technology advances, conference room, The use of automatic mixers has become

courtroom and council chamber sound systems
have become increasingly complex. Presenta-
tions have become more important and the form,
in some cases, has become as important as the
function. This rising technical complexity of
automatic sound systems has created the need
for automatic operations which can be operated
with the touch of a switch.

standard in “unattended” sound systems but
there are other aspects to be considered in a
fully automatic system besides simply turning
microphones on and off. Lectrosonics has inte-
grated advanced automatic mixing with auto-
matic EQ and notch filtering and added auto
speaker zoning, creating the most advanced,
user friendly automatic sound systems available.

Logic controlled automatic speaker zoning.
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ON-SITE DIPSWITCH PROGRANMMING OF ATTENUATION ZONES

Call toll-free for
a free copy of the
Applications Guide
1-800-821-1121

Innovative sound system solutions by:

LECTROSONICS, INC.

PO. Bo: 15900 * Ric Rancho, NVt s 87174
581 Laser Rd. NE * Rio Rancho, NN\ « 87124
(505)892-4501 = (800)821-1121« FAX(505)892-6243
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LETTER FROM THE EDITOR

Current Concerns and
Future Plans

This month we inaugurate a new depart-
ment in Sound & Communications. It’s
called the Question of the Month, and it’s
exactly what it says — a question we've
asked of several people equipped to
answer it.

This month’s question concerns rigging
— and new developments thereof. Five
manufacturers have answered the ques-
tion, and we invite your comments in
response.

‘uture questions will deal with com-
patibility and standardization of hardware,
engineering concerns, and just about any-
thing we, and you, can think of.

The point is, if you have any questions
you'd like to see answered in these pages
by those involved, let us know. We wel-
come controversy and your participation.
After all, we view Sound & Communica-
tions as the intra-industry communicator.
And your communication is solicited.

We’ve been communicating with many
of you in the past few months over licens-
ing requirements and proposed changes in
some states that could affect sound con-
tractors and anyone else dealing with low
voltage equipment. We've kept you up to
date in these pages, and this month there
is an update in our newsletter on the status
in several states, and a new organization
formed in Michigan.

The point here is that astute sound con-
tractors should be on the alert for changes
within their states’ regulations, or of new
enforcement policies of old disadvantage-
ous regulations. While no one with whom
we’'ve spoken is flatly against licensing or
registration, the fear is everywhere of
state — or federal — regulations promul-
gated with no sense of what this business
is about. Well-meaning legislators could in-
advertently put you out of business.

This month’s editorial coverage concen-
trates on stadiums and arenas. This busi-
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ness covers a vast ground, encompassing
equipment and venues of more types than
most industries would ever consider.
While we try to cover all aspects of the
business each month, we try to concen-
trate on one type of venue in each issue.
In the February issue we concentrated on
board rooms. In January we concentrated
on clubs. And in December we focused on
hospitals.

This month we present several articles
on stadiums and arenas. Mary Gruszka
interviewed several of the consultants
most active in this end of the business to
ascertain the state of the market and cur-
rent design thinking. Dave Jacobs writes
of the plans for the new ballpark for the
Baltimore Orioles — an old-fashioned park
with new-fashioned equipment. And John
Frantz writes on the heralded new home
of the White Sox — Comiskey Park.

Next month we’ll be focusing on
churches, and after that on theme parks.
So send us your experiences. Virtually all
of you have worked on church jobs, and
many of you are doing installations in
theme parks, museums and the like. We're
interested in what you’re doing — and how
you're doing. And what you think.

Last month, after we returned from the
Consumer Electronics Show, we promised
you a more complete account of the rele-
vant points of that show. In this issue, Ed
Foster covers those points in ‘‘Las Vegas
Upbeat.”” Ed has written in these pages
before, covering events and concerns of
the Audio Engineering Society and devel-
opments in the electronics industries. He
is the owner of Diversified Science Labs,
which has for many years been one of the
primary testing labs in consumer elec-
tronics. He has also acted as a manufac-
turers’ consultant in commercial sound.
And we always welcome his input.

(continued on page 5)
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LETTERS

On Wireless and Quality

This months letters concentrate
on our wireless issue in Decem-
ber. A manufacturer explains its
solution to a common drawback.

— Editor

WIRELESS SOLUTION

The article by Allan Varela, ‘*The Perils
and Triumphs of Wireless Technology’’
was an interesting and informative over-
view of the challenges and limitations of
wireless microphone use.

One note I found particularly interest-
ing was that ‘‘the biggest drawback ...
is that a good many of the wireless
systems have a small, flush slide mute
switch’’ on the transmitter. This causes
difficulty when trying to mute the system
to allow for coughs or comments aside.

To overcome this problem, we offer the
Shure WA360, a wireless microphone in-
line audio switch designed to operate with
the Shure L1 body-pack transmitter. The
WA360 adds remote continuous or mo-
mentary audio on or off capability to wire-
less lavalier microphone systems by com-
bining a large push-button switch with a
two-position function selector. The push-
button can also be locked in the on posi-
tion for non-switched operation. In addi-
tion, the WA360 contains circuitry to pre-
vent pops and clicks and provide protec-
tion from unwanted RF interference. The
WA360 can be attached to a pocket or belt
via the rotatable stainless steel clip. This
allows it to be concealed and, with the
large push-button switch, still remain
operable through a robe or overgarment.

Thanks for the chance to present our
solution to one of the problems en-
countered when dealing with wireless
microphone systems.

Shawn Stahmer

Microphone Products Coordinator

Shure Brothers Incorporated
Evanston, IL

QUALITY AND STANDARDS

Regarding the increased sensitivity of
component pricing and its impact on the
reliability and safety of a completed proj-
ect, I feel compelled to communicate my
personal convictions as it relates to the
Telecommunications/CATV markets.

American Electric is a leading manufac-
turer of quality bonding and grounding
products. Bonding and grounding are a
vital part of any electrical system and be-
coming more important as today’s elec-
tronic equipment becomes more sensitive.
And, let us not overlook the importance
of using good grounding principles as it
relates to worker safety.

What is the issue? My opinion is that al-
together too much emphasis is being
placed on the initial purchase price of a
product, often overlooking the installed
cost or, more importantly, the component
product quality and overall instalied system
reliability. Simply put, substituting lesser
quality parts!

Hardware bolts have been the subject
of intense discussions more recently due
to inferior quality. If you cannot relate to
a high voltage line descending upon your
families’ backyard due to a bolt failure,
think of it as applied to a key component
on a commercial airliner the next time your
travels find you at 35,000 feet.

Is it not time for specifiers to become
more involved in assuring that products
comply with nationally accepted standards?
And should we not, as manufacturers,
distributors and installers, want to assure
our common end-users that the best quali-
ty materials at the most reasonable cost
have been used?

If we do not change the path on which
we are proceeding, we could be replacing
many of these installations before their
planned useful life has been realized.

Roger J. Montambo
American Electric
Memphis, TN

EDITOR’S LETTER
(continued from page 4)

As those of you on the convention cir-
cuit know, after CES many of you (and
Sound & Communications) went on to
NAMM and Infocomm. The first piece of
news that came out of the NAMM show
is that the M.I. business is now a one-
show business. The summer NAMM
show has been cancelled — not very sur-
prising to many observers. Chicago’s
NAMM in June of 1990 had charitably been
referred to as the Wake by the Lake. Given
the high attendance figures at winter
NAMM and the reluctance on the part of
both exhibitors and attendees to go to
summer NAMM, the show organizers ac-
cepted what seemed to be a consensus.

All this discussion and consternation
didn’t seem to impact upon the January
NAMM Winter Market where attendance
was high and enthusiasm equal despite the
simultaneous start of war.

On the exhibit floor, Alesis had a much
controlled and much discussed first show-
ing of a working prototype of an eight-
track digital audio recorder using S-VHS
tape. Across the aisles, Soundcraft intro-
duced a new series of consoles. Ramsa
was offering a software toolkit for its com-
puter controlled DAT product. Crest
showed its computer controlled amplifier.
Casio had musical keyboards incorporating
CD, Sony had R-DAT with SMPTE time
code, and Yamaha had what can only be
called a hand-held digital audio worksta-
tion. Microphones were the story of the
show, with all the major players introducing
new models.

IBM, which had a larger booth than
usual, devoted its space to demo-ing
various programs using multiple mediums
of interests to musicians and more.

Which brings us to the issue of multi-
media. Which brings us to Infocomm
where the cutting edge was razor sharp
— not necessarily in technical innovation,
but in applications innovation and integra-
tion of media.

We'll talk more about these shows,
and NSCA (coming up) next month. Till

then. ...
7\‘0%_1(/\,

Best Regards,

Judith Morrison
Editor in Chief

March 1991 5
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Panasonic Can Make Anyone
Stand Out In A Crowd.

Make minor details turn
into major points of
distinction. With Color CCD
Cameras from Panasonic®

They can make anyone stand out
in a crowd.

To meet specific applications,
Panasonic offers one of the
widest selections of Color CCD
Cameras available. Like the
CL700 Series systems cameras.
They produce color images in
low light even in various
outdoor applications. With
sophisticated remote operation

Simulated Monitos Picture

to control the units’ advanced
electronic zoom, shutter and
sensitivity features.

And for conventional
applications, there’s the
versatile CL300 Series with
CS and C-mount lens flexibility.
Or the CL110KT single cable
camera that’s designed for
ease of installation. There’s
even the Panasonic CMS1B
Color Mini System. It consists
of a color CCD camera and a
monitor with a built-in
sequential switcher.

Get the detail of Panasonic
Color CCD Cameras into your
systern. And you’ll stand out
in a crowd.

For more information and your
nearest dealer, call:
Northeast: (201) 348-7303
Midwest: (708) 640-5168
Southeast: (404} 717-6835
Southwest: (817) 685-1117
West: (714) 373-7265

Panasonic

Closed Circuit Video Equipment
Circle 205 on Reader Response Card




NEWSLETTER

ASSOCIATION WATCH

In the wake of a state-by-state activity apparently designed to impact negatively upon the viability of
sound contractors and other professionals dealing with low voltage electricity, a new group has been
formed in Michigan. The Electronic Communications Organization of Michigan. One catalyst for forming
the association was the introduction of legislation that would have drastically rewritten the state elec-
trical code. According to William McCall, president of Shalco and spokesperson for E.C.0.M., “If those in-
dividuals working with electronic communications are to be licensed, it should be in the technology they
are working with, not high-voltage technology. ... We believe in mandating qualifications and safety re-
quirements, but we may want to accomplish that in our own act, not the state electrical code, which
doesn’t specifically address our industry.’’ According to Mel Weirenga, who was instrumental in the for-
mation of E.C.O.M., and active in the NSCA, the organization is working with the U.S. Department of
Labor in establishing what the federal government has on the books. ‘‘We are trying to get national
standards and a certification program so that each state doesn’t have to reinvent the wheel.”’

In Virginia, a similar association has been formed, the Electronic Contractors Association of Virginia
(ECAV). According to Ron Pusey of Cornmunications Specialists, who is active in ECAV, ‘“We are in favor of
regulation and inspection; however, we don’t want to be ‘lumped in’ with any and all electrical regula-
tion.”” The Virginia group is battling the Virginia Tradesmen Certification Standards Act, under which,
reportedly, sound contractors have actually been stopped on the job. Both groups envision their associa-
tions as becoming trade groups that go beyond one issue, and may become affiliated with NSCA.

In New Jersey, a group of sound contractors have been sounding the alarm. While no formal passage of
new laws has taken place, the situation may be a volatile one. John Holmes of The Service Company and
Bill Riches of db Electronics have been counteracting proposed regulations and enforcement.

In Connecticut, such a law has been in existence, where sound contractors must pursue a license from
the Board of TV and Radio Examiners of the state of Connecticut. The license costs $100 per year and is
issued after an exam is passed.

CEDIA and NSCA are reportedly monitoring the situation. As it is a state problem, though, contractors
should be wary of possible damage to their livelihood.

YORK ACQUIRED

AMX has acquired York Controls. No details were available at press time. Peter York is expected to con-
tinue as a consultant. And current York products will be supported by AMX. AMX President Scott Miller
said, ‘““This is a unique opportunity for combining the sales, engineering, and customer support resources
of both companies.”

TRADEMARK GRANTED JBL FOR TWC LINES

JBL has been granted trademark registration for Bi-Radial horns and the Control Series line of studio
monitors loudspeaker systems. According to the company, the company ‘‘owns’’ the name ‘‘Bi-Radial’”’ as
it relates to the Flat-Front and Constant-Coverage horns, and ‘‘Control”’ as it relates to the Control Series
line of loudspeaker systems and the technology inherent in those products.

AKG RESTRUCTURES MARKETING AND SALES

AKG Acoustics, Inc., which markets AKG, dbx, Orban, BSS, Turbosound, Quested, and Precision Devices
lines in the United States, has restructured its sales and marketing operations. According to Richard
Ravich, president of AKG Acoustics, ‘‘We are creating a separate marketing department ... to serve all
our individual product lines more effectively. . .. Our sales efforts will now be spearheaded by indepen-
dent sales managers.’”’

March 1991 9



NEWSLETTER

David Roudebush has been promoted to the newly created position of corporate marketing manager;
David Angress has been promoted to director of national sales for the dbx, AKG and Quested product
lines; Howard Mullinack has been promoted to director of international sales for Orban domestically,
Orban and dbx throughout the rest of the world, and all the company’s lines in central and South
America. Jesse Maxenchs works with Mullinack as international sales manager — western hemisphere.
And David Talbot is now national sales manager for BSS Audio, Turbosound and Precision Devices.

BOB DAVIS IN MEMORIAM

Robert Trabue Davis, who died on January 23, 1991, was at the time of his death manager of promotions
and advertising for the Yamaha Professional Audio Products division. An accomplished musician, Bob
began studying piano at the age of five, and switched to the clarinet while still in grade school. By the
age of eleven, he was studying with Keith Stein of the Chicago Symphony. Through junior and senior
high school he studied at the Cincinnati Conservatory of Music. He received his B.A. in 1959 from the
University of Kentucky with a major in broadcasting and communications, and a minor in music. He
received a master’s in musicology at the University of Kentucky and joined the faculty of the music
department. He was principal clarinetist with the Lexington Philharmonic. And he became interested in
performing vocal music.

He later left the university and worked with several commercial sound contractors (his father was an
audio/visual dealer in the southeast). In 1975 he joined Altec Lansing in Anaheim. In 1983, he joined
Yamaha where he was first product specialist in the Yamaha Music Corporation and later was with the
Professional Audio Products division. He was a member of the AES, ASA, and SMPTE. He will be missed.

NEW DIGITAL AUDIO FORMAT

Alesis has introduced an eight-track digital tape recorder that operates on Super-VHS tape. Price is ex-
pected to be under $4,000 and availability is promised by the end of the year. The A-DAT Digital Record-
ing System was shown as a working prototype at the winter NAMM show. The product will have an
optical digital interface and an optional remote control with SMPTE time code, MIDI time code and MIDI
clock.

CONVENTION SPLITS

The International Communications Industries Association (ICIA) and the Association for Educational
Communications and Technology (AECT) have agreed to end their ten-year partnership in staging a trade
show (Infocomm). Their last combined show will be held in 1993. After that date, Infocomm International
will continue to be managed by ICIA, while AECT will hold its annual convention separately and will
establish its own trade event. Infocomm International was formed by the two associations in 198<.

ICIA and AECT will sponsor Infocomm in 1992 (Washington, D.C., February 5 through 10) and 1993 (New
Orleans, January). In 1994, AECT will hold its event. Infocomm will open in June 1994 in a new com-
bination with the International Television Association (ITVA).

NEW ICIA PRESIDENT

The International Communications Industries Association has named Don Blumberg of Blumberg Com-
munications in Minneapolis ICIA president. Blumberg replaces Jack Culp of Audio-Visual Systems in
Dayton, who becomes ICIA’s chairman of the board.

‘MISS SAIGON’ SOUND

Details of the equipment being used for the much-publicized Broadway production of ‘‘Miss Saigon’’ are
becoming available. ProMix, the pro sound service in New Rochelle, New York, is working with Andrew
Bruce of Autograph Sound Recording, Ltd, sound designer. The speaker system is by Meyer. The console
is a Cadac ‘E’ type with 70 inputs, a 12 x 12 matrix out, computer interface, two sub-mix boards and 16
moving faders. There are 25 UHF wireless mics (19 Micron, six Sennheiser) all with outputs displayed at
the console.

10 Sound & Communications



WERE INTRODUCING OUR
IN Store PacING SysTEM

ONE Marker At A TIME.
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For your customers
who need a flexible and
reliable in-store paging
intercom system, Market
Page"can definitely cut

the mustard.
\‘ : Designed specifically
i for supermarkets, depart-
: ment stores, car dealers, nurseries,
¢ warehouses and manufacturing
¢ plants,Market Page offers twice the
§ capacity of the competition.

v

BRINGING PEOPLE CLOSER.

It can accommaodate up 1o sixty
stations and offers four separate infercom
channels plus paging. Should you need
less than four channels, simply reduce
the wiring by one wire per channel.

Market Page also features zone
paging and talkback. And it's stylish
design looks great on a desk or wall
mounted.

For more information on Market
Page, please call us toll-free at
1-800-752-2860.

A BREAD AND BUTTER PAGING SYSTEM.
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The New
Comiskey

Park

Security, Video, Sound

weak-hitting White Sox will manage

to muscle out many home runs when
they open their very large ‘‘New’’
Comiskey Park against the Detroit Tigers
April 18.

But, the new park’s sound and video
systems are destined to be a hit with fans
who attend games regardless of where
they sit. They’ll get few souvenir home
run balls, but even fans in the very distant
outfield stands are expected to hear crystal
clear announcements and organ music.

The New Comiskey Park system de-
signed by Dallas-based Joiner-Rose’s
Christopher (Topper) Sowden, will use a
distributed system that eliminates echoes
and adds other up to date methodologies.

National anthem singers will find delight
in the New Comiskey Park’s sound system
response, according to Joe Ging, project
engineer at Tech Electronics, St. Louis.
While Tech helped supply most of the New
Comiskey Park equipment, Ging saw the
distributive system work in action when
they installed a similarly designed Joiner-
Rose system in St. Louis’ Busch Stadium
a few years ago.

Instead of cluster systems in centerfield
delayed to match general infield horns,
each of the 75 clusters in Joiner-Rose’s
distributive design services only fans in the
immediate area. A minimal amount of de-
lay time via Audio Digital ADD-3 digital
delays is used to synchronize upper, mid-
dle and lower decks vertically, not

I t's still undetermined whether the

12 Sound & Communications

BY JOHN PARRIS FRANTZ

horizontally.

White Sox management had to settle for
a few cost cutting measures to bring the
project in under the $120 million mark.
While some aspects of the new park are
thrifty measures such as the 43,000 seat-
ing capacity—10,000 less than the old
Comiskey Park next door—the sound and
video systems are first rate.

White Sox manage-
ment had to settle for
a few cost cutting
measures to bring
the project in under
the $120 million
mark.

The New Comiskey Park is the com-
plete opposite of the old 80-year-old park,
which before its retirement last
September, was Major League Baseball's
oldest stadium.

For example, the New Comiskey Park
uses more than 70 Crown power amplifiers
to drive 75 speaker clusters totaling liter-
ally hundreds of speakers—quite a change
from the old park’s sporadic placement of
a few individual horns, which one observer
declared as a dead spot chamber of hor-
rors. ‘‘The old park had a nickel and dime
[sound] system because the previous
owners never had money to spare and

were even on the verge of a bankruptcy
at times,’ recalls former White Sox
Publicity Director, Charles Shriver,
Meridian Creative Group, Schaumburg,
Illinois.

To finance the new stadium, present
White Sox owners pulled off a political
coup that reaped many public funds.
Threatening to accept the city of St.
Petersburg’s (Florida) enticing offers of a
new stadium, White Sox management
opened the wallets of the State of Illinois
and City of Chicago in the $160 million joint
effort.

Sound installer Gurtz Electric in
Chicago, hasn’t stepped up to the plate too
many times on ballpark sound installation
jobs. Therefore they pulled in a consor-
tium of experts to supplement their in-
stallation know-how. The New Comiskey
Park is the largest sound installation to
date for Gurtz, a 50-year-old electrical
contracting firm that’s more accustomed
to conventional electrical work such as the
contracts they’ve completed for Arlington
Park Race Track, Arlington Heights, Il-
linois. and Chicago’s 500 W. Monroe
Building, the new home of Kent College
of Law. Gurtz, which only began sound
work a few years ago with smaller installa-
tions, brought in the needed expertise for
the complicated requirements of state-of-
the-art baseball park communications in
the form of Tech Electronics, St. Louis;
and Modular Sound Systems, Barrington,
Illinois.



Although the White Sox management was able to bring the project in under the $120 million mark, the sound
and video systems are first rate.

Since Joiner-Rose specified a sound in-
staller with previous experience, Tech
Electronics was an important addition to
the consortium because of its Busch
Stadium experiences.

Both Modular and Gurtz were in-
terested in the job, which had only one
other bidder, but felt their efforts would
help win the contract versus individual
bids. Both firms had successfully colla-
borated on the sound system at the
Chicago Place Mall, on Chicago’s affluent
North Michigan Avenue. But for the New
Comiskey Park bid, both firms felt they

the softer metal.

The computerization also provided
three-dimensional views to help determine
approximately 10 different cluster arrange-
ments. Homs and drivers are secured with
both a bracket and %-inch stainless steel
aircraft cable secured on each end with
threaded studs. All cable lengths were
calculated on computer, cut and installed
on the frames in Modular Sound Systems’
shop to save on-site installation labor and
time.

Modular Sound Systems also used its

Bag End loudspeaker manufacturing divi-
sion to provide its D-12C bass speaker
cabinets for the pairs of 12-inch JBL 2204
woofers.

The park has nine different cluster con-
figurations that include the bass speakers
and one to four Electro-Voice DH-1A
drivers used with any of the project’s 31
HP940, 97 HP640 or 48 HP420 homs,
depending upon the throw coverage and
cluster location.

The major challenge on the project was
cluster hanging. Each cluster required a

needed another player that could demon-
strate past ballpark experience. Tech Sys-
tems, whose resume includes prestigious
sound work on the Busch Stadium retrofit,
agreed to join the line-up. Television and
surveillance equipment expertise was
sought from Roscor Inc., Mt. Prospect,
Illinois.

Because of the unique application of the
project, all cluster frames and hardware
were custom designed to meet the pro-
ject’s unique specifications and require-
ments, which was mainly the ability to
withstand high winds and resist corrosion
from the elements.

Aluminum was chosen for the frames
which were designed to fit a variety of ap-
plications ranging from spanning six feet
between concrete beams protruding from
the grandstands to other adaptable applica-
tions such as under roof hanging. Henry
Heine, a design engineer for Modular

Large Congregation
or Small Flock—The Message
is What's Important

Sound Systems, used AutoCad 386 soft-
ware to design the frames. I
Although aluminum increased material
costs 15 to 20 percent over a stainless !
steel option, labor fabrication costs were
reduced because the required 2,400 holes
were drilled considerably quicker through
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The New Comiskey
Park seats 43,000 at
capacity, (right) and
uses more than 70
Crown power ampli-
fiers (above).

different scaffolding execution due to the
unique stepped contours of the stadium
floor in the seating areas. Gurtz found it
difficult to safely stack the towering scaf-
folding several stories high in many in-
stances, while still keeping it level and
maintaining stability.

Even though the scaffolding towers were
tied temporarily into the stadium with
security cables, installation crews had to
abandon cluster hanging on two separate
occasions due to high velocity winds off
nearby Lake Michigan, according Tim
Nelson, a Gurtz mstallation crew foreman.

Although most of the clusters were hung
by press time, Gurtz was still undecided
on the installation approach of the remzin-
ing clusters on light towers in the outfield.
If scaffolding proves unwanted, costly
crane time will be rented.

To drive all those speakers, four sepa-
rate rooms provide amplification and signal
processing. The main and largest sound
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room handles all the requirements be-
tween first and third base. The remaining
three handle the right field foul line, left
field foul line and the outfield grandstands,
respectively.

All equipment—ranging from 50 Crown
CT-800, 22 Crown CT-1600, 24 TOA

M-900A preamplifiers, 21 Altec Lansing
1753A '3-octave equalizers, six Audio-
Digital ADD-3 digital delays, and four
Brooke Siren FDS-360—is mounted in
Soundolier equipment cabinets and racks.

The speaker requirements of New
Comiskey Park are more than just clusters
however. In fact some 70 percent of the
sound system is ceiling and paging horns.
The professional sound, while prestigious
because it affects the fans during the
game, is a small portion of the design.
Hungry fans will know what live action
they’'ve missed as they walk under one of
1,921 eight-inch, two-way Model CP-802
ceiling speakers by Soundolier in the com-
mon areas under the grandstands.

And if they've tuned out the audio,
nearly 700 televisions placed throughout
the park (168 are in the 84 skyboxes) sup-
plied by Zenith, keep fans updated on the
latest action.

Wiring for that many television sets was

as monumental a task as the sound system
for Gurtz.

The magnitude of the park’s video em-
phasis isn’t felt until one views the im-
pressive terminal box where broadcast
feeds are distributed. Located under the
stadium in a ground-level garage area that

Each of the clusters services only fans in the
immediate area.

will accommodate several broadcasting
trucks simultaneously, the termination box
is large by any standard. Acting as the hub
of truck broadcast, link-up area termina-
tion is centered around two wall-mounted
18 X 72-inch custom-made steel Roscor
junction boxes with over 180 terminals.
Over 400,000 feet of cable interconnects




4

We'd been workinge
hard in the studio
for 14 years.

It was time we goL

Spending years on end cooped up in small, dark rooms with a bunch of engineers
takes certain special qualities. Durability, for one. We've always been known for that.
Of course, clear, uncolored sound quality doesn’t hurt, either. Or hand-assembled
components, with gap precision to plus or minus one-millionth of an inch.

These features got TAD speakers into studios like Record Plant, NOMIS
and Masterfonics. And the same features are now getting us out of them.

See, we had this funny idea that if TAD could make music sound terrific in a
small room, we could make music sound terrific in a huge arena. And every outing
we've had with Maryland Sound has proved us right.

Not that we won't stili work our woofers off in studios from L.A. to London

all day. But, at night, we'd like to get out and ’LT\B%I;NBBI )
uao vevices

jam more often. M Pioneer Professional Products Division

© 1990 Pioneer Electronics (USA) Inc., 2265 E. 220th Street, Long Beach, CA %0810, (213) 816-0415, Fax: (213) 830-9367

Circle 202 on Reader Response Card



the junction boxes with 11 camera loca-
tions inside the park, coaching video
rooms, and the distribution center—the
scoreboard control room.

Video is a main impetus for the entire
stadium audio and video systems, accord-
ing to Ging. “‘It’s definitely more of a video
system than an audio system,”’ comments
Ging. ‘‘Some stadiums are more into
sound than video. This stadium is really
set up for video, and the sound is an ac-
cessory to the video. In fact the whole
sound system has an alternate remote con-
trol panel that’s operated from the video
room. So if the video guys are running
their system, you don’t even need a sound
operator.

Another example of the simplicity of
operation that was designed into the
system is the fact that the entire sound
system from the stadium sound to the pag-
ing and individual suite sound is all adjusted

The hanging of the Upper Deck clusters is not
a job for the faint of heart.

Over 400,000 feet of
cable interconnects
the junction boxes
with 11 camera loca-
tions inside the park.
Longevity of the
system is the key.

by means of six controls. ‘This system is
designed so the peanut vendor could
literally go up and adjust the sound on the
system,”” Ging said.

More sophistication, such as mixing a
small on-field band or multiple mic’ed choir
singing the national anthem, is possible
simply by patching in and using the Sound-
craft Delta Series 16-channel mixer pro-
vided in the contract. Although much of
the MATV wiring is part of Gurtz’ con-
tract, antennas and transmitters were in-
stalled by other firms. The bulk of the
MATV system equipment is supplied by
Roscor.

The New Comiskey Park uses a sophis-
ticated surveillance and security system.
Controlled in the security room during
games, or from the administrative offices
during the off-season, Roscor provided
eight (five have remote capabilities) Vicon
VC-10024N one-inch black/white security
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cameras in areas surrounding the exterior
of the building, entrances and common
areas. Roscor custom made a console for
the system which includes four Sony color
monitors and 10 Panasonic black/white
monitors. Another security measure is
what the White Sox management terms
Day of Gain. Three Hitachi FPC-1UHs are
mounted on the Sony Jumbotron pyro-
technic scoreboard and will be used to
monitor the crowd along with a single
Hitachi camera in the press box area. Aid-
ed by four timelapse !z-inch Panasonic
AG-6050 VCRs and an IBM PC computer

‘“The previous owners
never had money to
spare and were even
on the verge of a
bankruptcy.”

with software custom written by Roscor,
security people will monitor the crowd for
fights and illegal activities via the Hitachi
cameras. Monitors will display immedi-
ately the section and seating of a distur-
bance to immediately facilitate assistance
to that particular area.

Head end equipment was also provided
by Roscor in the form of Scientific Atlanta
racks of channel modulators and channel
processors in the scoreboard control room
which links up four exterior installed
satellite dishes. Aside from all the sophis-
tication, the ballpark MATV system is
state-of-the-art but also very conventional,
according to Larry Tanaka, engineer for
Roscor, which put together a 1,000-unit
television monitoring system at the new
Arlington Race Track, in the northwest
Chicago suburb of Arlington Heights,
[llinois.

Longevity of the system is the key.
Nobody knows what technology the 21st
Century will bring, but the New Comiskey
Park system should still be functional 50
years from now. As James Wischmeyer,
President of Modular Sound Systems
summed up, ‘‘The long-term goal of a
functional sound system 50 years from now
is a credit to Joiner-Rose’s design.”’ B
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Ball Park
Solutions

Trends in Stadium and Arena Sound System Design

sk any number of audio or acous-
A tical consultants involved in sta-
dium and arena sound system
design about what the trends are in this
area, and you will likely get an agreement
that the requirements for speech intelligi-
bility and full-range sound quality plus the
need for some kind of amplifier control and
monitoring system piay an important role
in their designs. However, when discuss-
ing what kinds of sound systems are being
designed, whether central cluster or dis-
tributed, with separate, packaged-
processed, or custom components, you
will likely hear a diversity of opinions.
A stadium, according to Bob Coffeen,
Principal Consuitant, Coffeen Fricke and
Associates, Lenexa, Kansas is a facility
that holds 40,000 or more people and is
primarily used for sporting events such as
football, full-field soccer, and baseball.
These can either be open or enclosed. An
arena or coliseum, on the other hand, is
an indoor facility that holds a smaller
number of people than a stadium and is
typically used for sports like basketball,
hockey, and indoor soccer plus other
events like conventions and concerts.

SOUND QUALITY

Whether a project is a new-build or a
renovation, consuitants who were sur-
veyed for this article agreed that the clients
and architects they work with are becom-
ing much more aware of sound quality and
the importance of the sound system in the
overall performance of a facility.

‘“The touring sound industry pushed
that,’ commented David Marsh of Pelton,
Marsh, Kinsella, of Dallas, Texas. ‘‘Tour-
ing sound systems have made an impact
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in the kind of sound that people expect.”’
Stephen Siegel, Project Manager Sports
Facilities Team, Acentech, Inc., Cam-
bridge, Massachusetts agrees. ‘‘We find
that people want rock concert sound out
of the types of loudspeaker systems that
are used for permanent installation,”” he
said.

‘‘People are not satisfied with a plain oid
public address system anymore,’* said Bob
Thurmond, owner, GR Thurmond &
Associates, Austin, Texas. ‘‘They want to
hear decent music with a more full range
sound.” ‘‘People are trying to get more
sonic performance,”’ said Siegel. ‘ ‘Produc-
tions are becoming more sophisticated.”

Music is now being played from a
greater variety of sound sources such as
CDs and DAT players. In addition, musical
performance is also being featured at more
and more sporting events. Because of
these factors, it is necessary to provide for
high level reinforcement of music as well
as speech, according to Siegel.

Craig Janssen, Associate at the Joiner-
Rose Group, Dallas, Texas, and designer
of the sound system for the Anaheim
Stadium system said that for that project
the focus was on musical production.
““Music fidelity was critical,” Janssen
commented.

Speech intelligibility is, of course, still
a very important consideration in sound
system design. ‘‘We design our systems
for speech and music,”’ Coffeen stated.
“Our systems are full range. We don’t
think of them as just speech or just music
systems.”” Sound systems are high profile
items according to Janssen. ‘‘There tends
to be one-upmanship in the pro leagues to
get the best sound system,”’ Janssen
noted.

WHAT KINDS OF DESIGNS

To achieve the goals of music and
speech fidelity, what types of sound sys-
tems are being designed? Some consult-
ants preferred the central cluster ap-
proach, while others favored distributed
systems. Often, however, hybrid systems
are used by both groups. Many consultants
felt that the packaged box systems with
processors will be used more, even as
some of these same consuitants said that
they personally preferred designing sys-
tems using separate horns and bass
cabinets. And some of the consultants
specialized in custom and special applica-
tion designs.

CLUSTERS

David Marsh used a central cluster plus
a ring of satellite clusters properly delayed
in the design for the renovation of the high-
ly reverberant Houston Astrodome.
Marsh’s approach to systems design is to
‘‘try to get as much directivity as we can
and use the least number of devices.”

Marsh sees a trend in the use of coaxial
mounted horn systems like those made by
Renkus-Heinz, Community, and Frazier.
‘“They provide high level over a wide band-
width,”’ he commented. They also have
the advantage in that the designer doesn’t
need to create an array of mid and high
horns to accomplish the same perform-
ance as a coax.

Bob Coffeen also uses clusters in his de-
signs. ‘‘There are problems with dis-
tributed systems in a large open air sta-
dium,”’ he explained. People hear the
speakers on the opposite side of the field.
““They hear them delayed and this
muddies the sound,”’ he said. ‘‘There is




also a loss caused from aiming the speak-
ers over people’s heads at a grazing
angle.”’ In addition, Coffeen feels that
sound coming from behind a listener
sounds unnatural.

For the 50,000 seat San Diego Jack
Murphy Stadium he designed a large end
zone cluster because there were no roof
supports in this open air stadium on which
to mount a central or satellite cluster. ‘‘We
used constant directivity high frequency
horns with bass loudspeakers,”’ he said.
““The system includes an underbalcony
system that is delayed, since some of the
seats are shielded from the end zone
cluster.”

Clients are becoming
much more aware of
sound quality and the
importance of the
sound system in the
overall performance
of a facility.

Coffeen gets involved in some creative
moveable cluster designs as well. For the
Jack Breslin Student Events Arena at
Michigan Stage University, Coffeen de-
signed a central cluster that moves along
a rail to six different positions and can
move up and down as well. In addition to
the central cluster the sound system in-
cludes 26 fixed-location satellite clusters.
This arena, like most other such facilities,
is used for a variety of events from sports
to theater.

For the 22,000 seat America West arena
in Phoenix, Coffeen used a central cluster
for the floor area and the close-in seats,
plus 20 satellite clusters to cover the rest
of the seating area. For budgetary reasons,
the central cluster was designed to only
move up and down. The central cluster
provides the one source location and is the
reference for the delays.

Dr. Gene Patronis, Professor of Physics
at Georgia Institute of Technology is
another consultant who feels that central
source systems are important. He has
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designed systems for such facilities as the
Georgia Tech basketball arena and the
University of South Carolina football
stadium,

In addition to the usual kinds of central
cluster arrays, Patronis has designed some
clusters using Bessel arrays. For large
football stadiums, ‘‘I've had success in

controlling atmosphere effects that cause
the sound to drift in and out,”’ he said. He
was also able to achieve high speech in-
telligibility in seats that were over 500 feet
away from the sound system. The 90,000
seat University of South Carolina stadium
uses Bessel arrays that are each made up
of five horns. Each Bessel array is then
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treated as a single unit as it is interfaced
with the rest of the components in the
cluster.

DISTRIBUTED SYSTEMS

Another group of consultants are work-
ing mostly with distributed systems for
their stadium and arena designs. ‘‘We’re
seeing a trend away from central clusters
and more toward distributed systems,”’
Janssen said. According to Janssen, central
clusters have three main problems: long
time arrivals making it difficult for singers,
high frequency air absorption, and wind
shift. With a central cluster, ‘‘we can’t get
enough high frequency sound at the
seats,” Janssen said. With a distributed
system, ‘‘it is easier to get smooth res-
ponse, but the system is more expensive,”’
Janssen added. Time arrivals can also be
a problem here, and delays need to be
setup carefully.

‘“‘People are not
satisfied with a plain
old public address
system anymore.”

Ron Baker, Senior Associate at
Wrightson, Johnson, Haddon and Williams
in Dallas, Texas is also seeing ‘‘less and
less central clusters.”” He feels that distri-
buted systems can provide the overall high
fidelity his clients are demanding. In addi-
tion, these systems *‘lessen the noise im-
pact into the neighboring community
where a facility is located,”” Baker said.
Baker concurs with Janssen that the cost
of these systems is higher.

BOXED SYSTEMS VS.
COMPONENTS

For either a central cluster or distributed
system, the designer must decide which
components will make up the system. The
choices range from separate horns and
drivers and bass boxes to packaged sys-
tems to custom designs.

Siegel sees that both boxed and com-
ponent systems have their place. In one



arena they worked on, both kinds of sys-
tems were used. The directivity that was
required was provided by the part of the
system that used horns, while the boxed
system was used for music. He has used
the JBL Concert Series, E-V DeltaMax,
and EAW systems in his designs.

““We don’t see the need for designing
our own box systems. The cost wouldn’t
be worth it,”” Siegel said. ‘“The manufac-
turer already worked out the rigging points
and studied the loads.”

Siegel thinks that the trend to use more
box systems will continue. ‘‘I don’t know
how far it will go. In acoustically difficult
stadiums, it is tough to make a system
work with the box systems,”’ he com-
mented. ‘‘“You can't get uniformity and
directivity.” However, ‘‘it is easier to put
abox in, but a person may get into trouble
using them.”

It is necessary to
provide for high level
reinforcement of
music as well as
speech.

Marsh agrees that more boxed systems
will be used instead of systems designed
with discrete components. ‘“The ease of
rigging is a factor even for permanent in-
stallations,”’ he said.

Coffeen, on the other hand, ‘‘doesn’t
know why you would want to use a box.
Typically the box will have one high fre-
quency horn and a bass driver. If you need
another horn, you have to hang another
package box, but you many not need the
bass. The horns in the box are small and
have less pattern control than separate
horns used in a component cluster system.
They are handy to hang, but they are ex-
pensive.”’ For a typical satellite cluster, ‘I
use one bass box and three horns to cover
the real estate,”’ he said.

Baker feels that ‘‘the size and shape [of
packaged systems] are designed more for
touring and concert type of applications.”’
In addition, ‘‘the packaged systems are
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One of 12 satellite loudspeaker clusters used along with a central cluster at Houston’s Astrodome.
The 12 arrays were built around parameters which stressed light weight, high intelligibility and

high output.

built more ruggedly than is usually needed
in a permanent installation. This costs
more,”’ he said. These cabinets are de-
signed so that more cabinets can be hung
off of them and this is rarely needed for
his applications.
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High-Directivity loudspeaker arrays were used
to improve speech intelligibility and fidelity at the
Hoosier Dome in Indianapolis.

‘“Most of my designs are custom units
that are customized for each location and
are contractor fabricated or custom made
by manufacturers,’” he said. ‘‘We fre-
quently attempt to mock-up the system by
using sample components. We set up
demos for the users and get them to listen
so that they can agree on what they want.”’

~ ..WITH SOUNDSPHERES. ..EMPLOYEES ARE PLEASED §

MONITORING AND CONTROL

For any of these facilities, the sound
system must be full-range systems that
handle different types of events, according
to Patronis. ‘‘Facilities are designed for
multipurpose and not just strictly for
sports,” Siegel noted.

““The most difficult are the large domed
stadiums where they hold a multitude of
events such as football games, tractor
pulls, conventions, and exhibits,” Baker
added.

For this reason, the sound systems
usually need to be reconfigurable. Com-
puter based amplifier and system monitor-
ing and control systems, such as those
made by Crown, IED, QSC, and Crest, in
addition to custom ones, are being used
in most of the stadium and arena systems,
and it looks like that trend will continue.

Marsh feels that there is a strong trend

THAT THEY CAN AGTUALLY HEAR THEIR PAGES."

For a warehouse (high, open ceiling) type set-up, these speakers are ideal
and with an acoustical ceiling, the sound is even better.

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

Matt Maloney/Telecommunications Manager writes:

About two years ago, Pergament was seeking ways to improve the clarity and
coverage of the sound systems in our stores. At that time, the Spring Valley N.Y.
Pergament store was under construction. Our NY MUZAK representative, Bob
Lauro, proposed using Soundspheres there, and guaranteed in writing to replace

them with twice as mary wall baffle speakers if we were not satisfied.

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

with conventional speakers as less Soundspheres are needed.

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

Write or call direct for further information.

SOUNDSPHERE

A PRODUCT OF
SONIC SYSTEMS, INC.

737 Canal Street « Bidg 23B + Stamford, CT 06902 » USA - Tel (203) 356-1136
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towards centralized control of amplifiers to
allow not only signal monitoring, but to
provide the ability to set levels, balance the
system, and reconfigure the system by
switching off the feeds to the speakers that
aren’t needed for a particular event.

Other types of remote control are im-
portant as well. The Myriad Arena’s
system (Oklahoma) was designed so that
cluster selection and timing would be easy
for the operator to make. ‘‘We designed
a configuration panel with a few simple
buttons so it would be obvious what sys-
tem was selected,” Marsh explained. The
panel not only controlled which cluster was
on, but also controlled the resetting of the
signal delays.

For the Anaheim Stadium, Janssen used
the Crown IQ System. ‘‘We used the first
system that had complete software control

(continued on page 28)
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Work

in Progress

Baltimore Orioles Stadium at Camden Yards

he Baltimore Orioles Organization
I is currently overseeing a massive
project that will ultimately result
in what the organization expects to be a
spectacular new ballpark. The idea is to
construct a stadium that has the feel of an
old fashioned ballpark — a hometown field
so to speak — with the most modern
amenities and comforts that today’s tech-
nology can provide. The facility will occupy
an 80-acre site and will seat approximately
47,000 people. One estimate puts the cost
at $105 million. The park is targeted to
open in 1992.

Says technical director Eli Eisenberg
*“The new Camden facility has not been
named yet, so you can call it the Stadium
in Downtown Baltimore for now. It will be
a very old-fashioned ballpark in terms of
architecture though there will be a lot of
the modern amenities. This should be the
first stadium of its kind in a long time. The
real attraction is that this stadium will fit
into a downtown setting — it’s not a dome
that you're going to see for miles — it’s
going to blend right in.”’

Eisenberg says that the new park will
be designed with trusses and seats with
slats in them ‘‘that will be very wide and
comfortable.”” The stadium is being built
with cantilevers as opposed to columns to
eliminate obstructions. ‘‘The idea behind
the new stadium will make it one of the
greatest — if not the greatest — stadiums
built to date,”’ boasts Eisenberg.

*‘In terms of the audio, it was decided
that the ballpark would have a distributed
sound system, a two-way system with
speaker clusters encircling the stadium,
firing to the patrons on the lower deck and
the upper deck, as well as to the top level
or mezzanine level,”’ explains Eisenberg.
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BY DAVID JACOBS

“‘It will provide an evenly distributed
sound source throughout the facility.”’
Each of these clusters will be relatively
small — clusters of three speakers on the
average — and will be 28 feet apart
throughout the stadium’s seating areas.
Thus all sound will be distributed at lower,

The speaker clusters
are being designed to
blend right in with
the architecture.

more comfortable levels. ‘‘There is not go-
ing to be a single-point cluster like in some
of the older ballparks,”’ Eisenberg em-
phasizes. ‘‘Essentially, with sound sys-
tems of this magnitude, there are basically
three types that you can have: a single-
point cluster which is essentially one group
of speakers firing out to the masses; a dis-

It will be a very old-
fashioned ballpark in
terms of architecture
though there will be a
lot of the modern
amenities.

tributed sound system, which is becoming
very popular; and the third one is a com-
bination of single-point and distributed,
with the single-point reinforcing the distri-
bution clusters around the park. This dis-
tributed system that we're building will
allow for the warmth and richness of the
music source or voice message to be
heard comfortably in the seats.

*“There isn’t as much of a concern with
wind direction,”’” Eisenberg adds, ‘‘be-
cause the speakers are either directly in
front of the patrons or within the throw of
the speakers every 40 or 50 feet, so you
have a very short throw.’’ Eisenberg says
that this type of system is becoming more
of the norm, rather than the exception. *‘It
is a higher cost factor. I don’t know the
cost breakdowns exactly, but it is a much
more enjoyable system.

‘“To reinforce [the system], the public
access ways; the ramps, the promenades,
the rest rooms, will all have sound rein-
forcement. We will have selectability in
each of those areas as to whether we want
to have those speakers in those areas to
distribute the stadium system — either PA
or music — or the radio broadcast or a TV
broadcast. So as soon as you step onto the
stadium premises you're engulfed in the
atmosphere. Whether it be a pre-game
show on radio or TV, or you’re hearing
pre-game announcements by the PA an-
nouncer, or pre-game ballpark music, or
if you arrive late, you're immediately
thrown into the game. [The patrons] will
always know what's going on. We feel that
this is very important. In many stadiums
you don’t know where the game stands
until you reach wherever you're sitting.”’

The new stadium will also feature a plaza
with shops outside the stadium proper
alongside right field. That area is still being
designed, but Eisenberg predicts there will
be communications in that area as well.

Central control of the audio and video
systems will consist of several head-end
sites where the amplifiers will be located.
There will be a head-end site at every level
of the structure. This includes the base-
ment level, where the dugouts and produc-



tion trucks will be located; the main con-
course; the press box areas; directly above
the press will be the private luxury box
level where there will be 72 luxury ‘‘sky
boxes;’’ and the upper deck seating level.
The origination source for the music and
video will be in the Communications Con-
trol Room. This room will control the
video scoreboard, the matrix scoreboard,
PA, and all the sound.

The control center will employ a
24-channel mixing console that will feed
the in-stadium speakers from various
sources. These sources can originate from
the field or from any audio source format.
In the control room will be CD, cassette,
turntable, cart, and videotape machines.
Additionally, a large patch bay will enable
the sound operator to zone-out different
sources to the ancillary areas.

The Orioles’ director of productions,
Charles Steinberg supervises an on-site
staff of three full-time, and several free-
lance, video and audio creative technicians
who give the audience the particular audio
and video programs at the moment. These
sources include those mentioned as well
as cable and broadcast TV — any of the
eight-camera pool’s feeds — radio and
others. Steinberg reiterates the philosophy
of the distributed sound system. ‘‘The
idea is to have a rich, robust, warm sound

Demonstration at Memorial Stadium of a similar cluster as the one designed for the new stadium.

Model of the new stadium at Camden Yards, Baltimore.

that can really let the secondary forms of
entertainment at the ballpark be maxi-
mized. We're really looking forward to the
new park where we will have a sound
system that can really excite the fans.”
Eisenberg says that a 28-channel cable
TV system will be on site. ‘‘During the
games themselves there will be televisicn
broadcasting from the TV production truck
and this will be fed to the video monitors
throughout the stadium. But in the luxury
sky suites the people in those areas will
have the option to see ESPN or WTBS,
etc., and we will also be feeding in our own
satellite signal. We also have the capability
to put that information out to our patrons

in the promenades should a playoff or
something of that nature warrant it in
Charles [Steinberg]’s judgement.”” All of
the video and audio sources can be re-
corded within the contro) room. Every
camera angle is recorded. All audio and
video feeds are recorded. A minimum of
eight VTRs are in use at any given time.

As soon as you step
onto the stadium
premises you’re
engulfed in the
atmosphere.

Twao television monitors will be at every
concession stand with an average of 12
concession stands on each level. Thus
every 30 feet or so there will be video
sources for the patrons. This combined
with the audio system is designed to guar-
antee that no patron will lose touch with
the game no matter where he or she might
go within the facility.

Manufacturers are not being mentioned
at this stage although it appears that some
bids have been taken. Eisenberg says he
doesn't want to etch any manufacturer’s
name in stone at this juncture because
while certain specs have been determined,
the choice of manufacturers may change.

‘“The consultant who is designing the
site makes recommendations as to what
the specifications need to be and it’s up
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The cluster demo took place on March 22, 1990.

to the vendors who end up with the con-
tract in terms of cost effectiveness and
that sort of thing, who, with the approval
of the consultant, can make changes.”’ The
communications system is being designed
by Joiner-Rose of Dallas.

Much of the equipment is being custom
made. The speaker clusters are being
designed to blend right in with the archi-
tecture. ‘‘We didn’t want speakers hanging
or blocking views so everything is taken
into perspective. The clusters have to fit
into the facades,”’ says Eisenberg. ‘‘For

every component in the stadium, the
aesthetics are just as important as the
technical considerations.”” Written into
vendor contracts is a provision that guaran-
tees that the aesthetics of each component
are designed into them — not added later.
Materials, colors, and physical appearance
are all specified.

Besides the Orioles, the Maryland
Stadium Authority and the City have all
participated in insuring that every
aesthetic detail has been looked at. The
facility was designed by architects HOK

(Hellmuth, Obata & Kassabaum Inc.) of
Kansas City, Missouri.

The central scoreboard is being made
of the same steel trusses as the rest of
the stadium, so that it will not be one large
block. The central matrix board and the

Every 30 feet or so
there will be video
sources for the
patrons.

video board will both be part of this struc-
ture. On top some kind of a marquee will
be placed. An additional smaller score-
board will be on the right field wall.
The new matrix board will be designed
to inundate fans with information. The
same video board that is currently in use
will be moved to the new stadium. It
measures 25 feet high by 33 feet across.
With the way this project is expected to
look and feel, it seems that beginning
in 1992, Baltimore will be more fun to be
in. |

BALL PARK
(continued from page 22)

of power amp sequencing,”’ Janssen said.
‘“We also used the system to provide zonal
mutes and system reconfiguration.”

Patronis has used the Crown IQ and IED
systems on projects. He noted in addition
to providing the ability to reconfigure the
sound system, these control systems can
help the operator easily locate problems.
‘“The computer printout tells when prob-
lems occur and where,’ he said.

Siegel is seeing the trend for more
sophisticated signal control like crowd
noise control compensation. Another ad-
vantage of the control and monitoring sys-
tems is that ‘‘you can install the amplifiers
in the cheap real estate, since floor space
is expensive,”’” Siegel said. Only the con-
trol panels need be installed in the audio
booth.

Coffeen designs his own microprocessor
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control system to reset delays on his satel-
lite clusters and noted that ‘‘new IED has
the same thing available.”” *‘We do a lot of
work with IED,”” Coffeen remarked. *‘I
used the first IED system ever built. You
have to have some way of manitoring a lot
of amps to know if things are working.
Now yau can monitor more aspects of the
whole system. It has to be convenient for
the operator or they won’t use it. The op-
erator interface just can’t be too complex.”

“‘Look for continuing growth in the
development of menitor automation,”’
Baker said.

BUDGETS

Although facility owners and users are
demanding higher sound quality, are they
willing to pay for it?

Most of Coffeen’s clients are ‘‘willing to
pay for something that works because they
have had something that didn’t.”” He con-
tinued: ‘“We use proven techniques and
don’t do too much experimenting on any
one system. We get a proper budget. The

competitive bid situation with sound con-
tractors helps to keep a control on the
costs.”’

‘‘Stadium operations people are more
aware how important the sound is in the
overall spectator experience,’ Baker said.
‘“The sound system has a high profile and
there is more recognition of what it takes
to do a system. We are getting enough to
do a good job and juggle some of features
to provide the essential requirements.”’

CLOSING THOUGHTS

Coffeen would like to see more coopera-
tion between the arena sound people and
the touring sound companies. ‘‘There
seems to be a popular assumption that the
house system must be no good,”’ he said.
Both types of systems should be able to
work together.

However, after hearing consultants des-
cribe their systems and design goals, it is
apparent that the house systems are get-
ting better and better. And that trend is
likely to continue. |



9 Ilfyou're providing wireless
 microphone systems to churches,
“schools, or other value-conscious
users, you need reliable equipment

you can sell at an affordable price—and
make a profit doing it.

That’s what the L Series from Shure is all
about. The L Series sets a new standard of
value in its price range, offering features, per-
formance and reliability other “economy”
systems can’t match.

Why take chances with
anything else?

We didn't forget the details.

Designed and built by Shure in the U.S.A.,
L Series systems include many of the features that
set professional-quality wireless systems apart from
the “toys.” L Series receivers are sturdy, metal-cased,
and rack-mountable. Antennas are detachable and
may be placed in remote locations, providing excellent
pertormance in situations where many other wireless
systems have trouble.

Our L1 Body-Pack Transmitter has features like a
separate audio mute switch and a universal 4-pin “Tiny
QG” connector that accepts a variety of microphone and
otherinputs. And L Series lavalier systems come with
the 839W, a reliable Shure condenser lavalier microphone
designed for clear, natural vocal pickup. The L2
Handheld Transmitters, available with interchangeable

THE SHURE'
{ T’,g?

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

Performance meets cconomy.

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

Why risk callbacks with anything else?

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

For more information about the Shure L Series, call
Shure Customer Services at 1-708-866-2553. The
Sound of the Professionals®...Worldwide.

WIRELESS
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QUESTION OF THE MONTH

WHAT'S NEW IN RIGGING?
WE ASK THE MANUFACTURERS

For our periodic depart-
ment ‘‘Question of the
Month,’ we asked
several manufacturers
for their views or rig-
ging. Companies that
agreed to participate
are: Renkus-Heinz,
Electro-Voice, ATM
Fly-Ware, Sound
Manufacturing, Apogee
and Yamaha. Their com-
ments follow.

Andrew T. Martin
ATM FlyWare
Carson, California

One of the latest revolutions in loud-
speaker rigging hardware is the modular
loudspeaker rigging systems such as the
AMFS Series loudspeaker rigging hard-
ware manufactured by ATM Fly-Ware.
Modular loudspeaker rigging hardware in-
creases portability, strength, arrayability,
and predictability of loudspeaker arrays by
treating each loudspeaker as an indepen-
dent component of the array until the ar-
ray is complete. In essence, the modular
loudspeaker rigging hardware systems
equip each loudspeaker with rigging hard-
ware which can be used individually or in
conjunction with other loudspeakers to
build any array configuration.

The loudspeaker is equipped with a low
profile steel truss that is no larger than the
footprint of the loudspeaker: this truss can
be mounted semi-permanently for touring
use. The truss serves as the center for
the flexibility of the system. Solid pieces
called connecting bars put multiple trusses
(loudspeakers) rigidly together while main-
taining a coherent wavefront. The connec-
ting bars determine the splay between
loudspeakers, and are constructed at pre-
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determined angles to optimize loud-
speaker performance by reducing comb
filtering and lobing effects.

Since the loudspeaker array is rigid, it
can be treated as one large loudspeaker.
Acoustic coupling is increased between
loudspeakers, in addition to a more di-
rected power transmission. The rigid ar-
ray becomes a much stronger structural
unit as well.

Suspension, tilts, and multiple rows of
loudspeakers are easily achieved with the

The applications for this type of loud-
speaker flying hardware system are vast.
Portable system operators benefit greatly
by a combination of improved sound sys-
tem performance and sound system pre-
dictability. Also, assembly of modular
systems of this variety take only about half
the time of conventional rigging systems.
The unobtrusive appearance of the system
is a considerable advantage as well. Per-
manent installers can reap the benefits of
aready made modular system that can be

An example of ATM's modular loudspeaker rigging system.

use of a shackle mount that attaches
directly to the loudspeaker truss, thereby
eliminating the need for an overall top grid
truss. Only a few shackle mounts are nec-
essary for array adjustment and suspen-
sion. A multitude of tilt angles are obtain-
able since the loudspeaker truss allows the
shackle mount to be placed toward the
rear, center, or front of the loudspeaker.
Additionally, the shackle mount itself of-
fers three different attachment points. In
many cases, even multiple row arrays do
not require an adjustable pull strap to tilt
the loudspeakers.

assembled on an as needed basis. There
are no limitations as to how large or small
an array must be. The modular systems
are at home in an arena, stadium, conven-
tion hall, theatre, or place of worship.
Since the modular systems are rigid and
predictable, it is possible to use computer
simulation software to design arrays before
the sound system arrives at the venue. For
permanent installations, computer aided
design programs are able to calculate tilts,
splays, and attitude for each array: and,
in conjunction with simulation software, ar-
ray dispersion, directivity, and intelligibility



estimates are easily performed.

Stanley R. Miller
Sound Manufacturing
North Hollywood, California
Contractors have for many years been
faced with the dilemma of getting loud-
speaker systems hung properly and safe-
ly in all kinds of venues. In many cases this
part of the project was the most difficult
for the contractor to accomplish and to
make matters worst, often it was not done
safely. You would be amazed at the poor
quality cabinet construction, hardware, and
materials that is often used. As times
change and the number of people requir-
ing rigged and hung sound systems has in-

THE TRUSS SERVES

AS THE CENTER FOR

THE FLEXIBILITY OF
THE SYSTEM.

creased, safety has become of paramount
importance. Rigging hardware has and is
being adapted and developed specifically
for the sound industry.

In the past, most rigging hardware was
available only from aircraft and truck cargo-
control manufacturers and distributors.

Sound Manufacturing, Inc. originally
worked with JBL to research and develop
the Concert Series and a rigging system
that exhibited the ultimate safety and ease
of installation, whether it was used for
portable or fixed installation. Extensive
stress testing was used to determine the
design factors and safety limits. The Con-
cert Series system utilizes the ‘Aeroquip’
Pan/Stud Bolt and related Grabber
System. This grabber system was modi-
fied, after stress testing showed on a right
angle pull, early failure of the pan/stud. To
minimize this problem, Concert Series rig-
ging hardware was redesigned with a
special longer bolt/pan/stud which would
go through the pan fitting and through a
steel plate on the inside of the cabinet.
The right angle pull was dramatically
increased.

JBL, in the interest of industry wide
safety, has made this special proprietary
fitting available, through Sound Manufac-
turing, Inc., to any manufacturer that
wishes to use it.

Most manufacturers have gone to great
lengths to insure that systems are struc-
turally safe, reliable, and easy to install in

an effort to minimize their own, as well as
the contractors and owners, liability. Still
careful proper installation is necessary.
The system is only as good as the weakest
link. Great speakers and hardware don’t
necessarily make great safe installs.
Permanent installation sound contractors
and installers, as well as rental sound com-

Community

PROFESSIONAL SOUND SYSTEMS

333 East Fifth Street
Chester, PA 19013
{215) 876-3400

FAX (215) 874-0190

The shape of pure sound...

Community's design philosophy has always
been a little unconventional.

When everyone else was insisting on metal,
we promoted the precise shapes achievable
through fliberglass. When others built walls
of direct radiators. we buill efficiency. When
maost of professional sound was divided at
800 Hz. we concentrated on midrange.

For those prepared to listen, the rewards of
good design are clear.

In the RS220 Wavefront Coherent™ Loud-
speaker system we have crealed the Irue
culmination of Community design—precise
fiberglass curves flowing into matched
components—a system designed for
effortless performance with maximum
efficiency, power and clarity.

Community's RS220
The shape of pure sound...
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THE APPLICATIONS
FOR THIS TYPE

OF LOUDSPEAKER

FINING HARDWARE

SYSTEM ARE VAST.
panies, are most often stuck with a local
hardware store as a source of supply for
rigging parts. Usually these sources are
not the best and many times have inferior
grade hardware as well as not having the
right parts available.

As an example, it is usually difficult to
get hardened shouldered eye bolts , which
is the only type of eye bolt that should ever
be used. It is also not uncommon to find
inexpensive ‘off-shore’ poor quality
shackles and other accessory parts in the
standard modern home supply hardware
store.

At SMI, I am trying to have available the
best quality parts specialized to the sound
industry and at a fair price. Most of all,
I am trying to keep the parts in stock for

quick turnaround and delivery. Most of our
customers, unfortunately, are not able to
plan too far ahead and it is not uncommon
for them to receive stock of new speakers
from a manufacturer a couple of days be-
fore intended use or install on a job. They
then discover that rigging hardware is
needed and that the local supplier does not
have the parts or quantities needed. Fed-
X and UPS RED are the saviors.

We do not just automatically sell to a first
time customer. | want to personally dis-
cuss with the customer uses of parts re-
quested and share information. I want to
be sure in my own mind the installer is
practicing good, proper, proven safety pro-
cedures. Sometimes customers are of-
fended that I ask so many questions, but
it is important to share information and
procedures. Education is our best weapon
against a disaster.

HEARD BY MILLIONS
BUT SELDOMSEEN

" gQucenrr

Studio Quality Contact

Condenser Microphones
+SUPERBCLARITY
* TRUE ACOUSTIC SOUND
+COMPLETE ISOLATION
+EASY TO USE, NO HOLES TO DRILL, CAN
BE MOVED TOOTHER INSTRUMENTS
+MORE THAN 10,000 USED WORLDWIDE
*LOWER COST AND BETTER PERFORM-
ANCE THAN CONVENTIONAL MICRO-
PHONES

Call 1-800-CT-AUDIO

In Canada call 604-688-2444
CT-AUDIO SYSTEMS, INC.
3050 SW 14th Place, Suite 3, Boynton Beach, FL 33426
Tel.407-738-0622 » Fax 738-0319

NEW
FROM
OMNICRAFT

9 A GTS Stereo
Noisegate

...,

I e e
OMNICRAFT

Omunicraft’s unique optical system

has enabled us to design a noisegate

with the lowest levels of noise,

coloration of any noisegate on the

market!! The GTS also features:

* 24dB/Octave hi & lo-pass filters

¢ Balanced inputs & outputs (on
XLR-type connectors)

* Duckling, Keying and 2 modes
of triggering

* 2 seperate channels can be
ganged for stereo

* Low Cost

...and many more features.
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I WANT TO PERSONALLY
DISCLSS WITH THE
CUSTOMER USES OF

PARTS REQUESTED AND

SHARE INFORMATION.

Barry Luz
Apogee Sound Incorporated
Petaluma, California

To complete the total system approach
to loudspeaker design and installation,
Apogee Sound manufactures a wide varie-
ty of factory authorized mounting and fly-
ing hardware suitable for applications rang-
ing from professional sound contracting to
concert touring.

All Apogee enclosures are equipped
with steel nutplates as rigging points;
Aeroquip fittings may be substituted on
most models for more rapid setup and
teardown. The fittings are backed with
heavy gauge internal steel brackets for
structural integrity and all fasteners are
stainless steel. A wide variety of yokes,
fly bars and radial rigging beam assemblies
have been designed, built and tested to
provide safe, proper and economical
methods of deploying Apogee speaker
systems.

For portable applications not requiring
hanging, AE-3, AE-4 and AE-5 loud-
speakers can be equipped with internal fit-
tings for use on tripod stands. The AE-1,
AE-2, AE-3, AE-4 and AE-5 Yoke
Assemblies offers pan and tilt flexibility
when hanging a single speaker and can be
wall or ceiling mounted. Additionally, the
Yokes readily accept a theatrical C-clamp.
A pair of AE-5s can be hung with the
Apogee Adjustable Rigging Beam allowing
the loudspeakers to be adjusted from a
tight array to a wide spread configuration.
The Apogee Stacking Bracket enables a
pair of AE-5s to couple in a powerful ver-
tical array.

The AE-5 was designed for bi-planar
arrayability. This loudspeaker is unique in
its ability to array in the horizontal plane,
the vertical plane, or both. This 20 degree
trapezoidal enclosure forms smooth,
predictable dispersion patterns when com-
bined with additional units offering un-
precedented versatility from small,
modular building blocks. To assist the



designer, Apogee publishes a booklet of
polar response data for many typical ar-
ray configurations.

Data is also available for popular CAD
(Computer Assisted Design) programs.

Apogee has simplified rigging for tour-
ing shows with the Modular Arrayable Rig-
ging System (MARS). Each AE-5 or 3 x
3 loudspeaker has its own steel frame
module attached to its top using factory
supplied nutplate type rigging points or,
optional Aeroquip pan fittings. The frames
are then easily joined into horizontal ar-
rays with quick-release pins and steel
coupling brackets. Vertical arrays are
quickly formed with Aeroquip ‘‘grabber-
ring-grabber’’ couplers or Apogee stack-
ing brackets.

Mars clears away the unwieldy
“‘bumpers,’’ trusses and grids of conven-
tional rigging. Each frame adds only nom-
inal height to a cabinet and can remain at-
tached to the loudspeaker between shows.
This compact design eliminates the need
to find truck space for heavy, irregularly
shaped steel rigging beams which could
damage the rest of the load.

THE “BALANCED™ LOAD
PRESENTED TO THE F1\
BAR REDUCES TIPPING.

The Mars system joins multiple
speakers into properly aligned arrays with
an ease and flexibility not found in usual
designs, achieving a variety of acoustical-
ly correct system configurations. Mars
supports both tight-packed arrays and
clusters in which the speakers are splayed
apart with the rear corners touching. Ad-
ditional speakers may be added or taken
away simply by coupling or uncoupling the
speakers on either side of the array and
redistributing the hang points.

Mars gives the touring sound engineer
the distinct advantage of being able to react
quickly and readily to changes in system
requirements from venue to venue. Deci-

sions regarding the total speaker compli- |

ment can be made on the fly because Mars
never runs out of rigging beam. This atlows

AEROQUIP FITTINGS M A
Bl SUBSTITUTED ON
MOST MODELS FOR
MORE RAPID SETUP

AND TEARDOWN.

any number of speakers to be added into
the array in minutes. From a simple
horizontal pair of loudspeakers to a full cir-
cular array twenty-four wide and four high,
Mars handles the task simply and safely.

Todd Rockwell and John Murray
E-V Professional Sound Products
Buchanan, Michigan

Electro-Voice has been concentrating on
simplifying rigging systems, both for per-
manent installations and touring systems.
The primary focus of this effort has been
to make rigging systems that offer in-
creased safety while still being cost
effective.

A recently introduced rigging system for

E-V Manifold Technology (MT) systems il-
lustrates this point. A two-point flying
system for the MT cabinets, both the
MT-4 and smaller MT-2 systems, has
been designed for attachment to a grid.
Because the cabinets are smaller and
lighter than most competitive systems
delivering the same spls, as well as being
indentically dimensioned they lend them-
selves very well to this simplified rigging
system.

MT systems are becoming an increas-
ingly popular choice for concert touring as
well as fixed installation applications. In
both cases, this simplifed rigging apparatus
means major time savings, which trans-
lates into reduced installation costs. For
example, dB Sound, a major concert tour-
ing company based in Des Plaines, Illinois,
can hang 80-plus MT cabinets in less than
two hours.

LED remote call-in,
system and station
in-use LED indica-

tion, door release
button, volume
control, selectable
privacy, and hands-
free reply. Our
SM203 can accom-
modate up to 4
masters, 1 master
and 3 remotes

> or desk mounted
Low 8] VOLUME to an optbna'
off 1 2 3 GALL TALN desk cabinet.

el 1 1 | W=
e o o0 e If you want
cor o ° an intercom
backed by years
of experience and
competitive prices,
be sure to choose

e
lekTone TekTone®.
Sound & Signal Mfg., Inc.
1331 S. Killian Drive, Lake Park, FL 33403 (407)844-2383
27 Industrial Park Drive, Franklin, NC 28734 (704)524-9967

4190 Fairview St. Unit B-8, Burlington, Ontario, Canada L7L-4Y8 (416)333-0051
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Several MT boxes can be hung vertically
utilizing the two-point system and connec-
ting the boxes via Aeroquip ‘‘L-track’
hardware. Aeroquip brackets, offering ten
attachment points, are pre-mounted on all
MT boxes. In addition, E-V offers a
‘‘Hang’’ computer program which displays
the enclosures with proper hanging angles
and weight limitations, further enhancing
the convenience of this rigging system.

KACH SPEAKER
ENCLOSURE HAS ITS OWN
RIGGING BRACKET WHICH

CAN BE USED ALONE.

E-V has also been equipping TL-series
low-frequency enclosures with propeller
nuts. The propeller nuts are more resis-
tant to spinning and torque, caused by
over-tightening. To provide further securi-
ty, the bolts have been upgraded to 3’
thick, up from %’ thickness.

While there has been some controversy
surrounding particle board enclosures, E-
V’s engineers have found that TL cabinets
submerged in water for three days still
emerged requiring a 2,000-pound pull
before failure.

An E-V BMK-1 box mounting kit has
been designed to work with the propeller
nuts. The BMK-1 offers two brackets that
can be fastened to the appropriate nuts
that are pre-installed on the cabinets. In
addition, the BMK-1 comes with a forged
eyebolt that can be installed on the rear
of the cabinet. This allows for solid three-
point mounting of the boxes in either a ver-
tical or horizontal position.

One thing we must stress is the impor-
tance of including vibration-isolation
systems for mounting all woofers. This is
a key factor in eliminating ‘‘early sound’’;
in other words, preventing a smearing of
the bass frequencies. Because bass fre-
quencies travel faster through structures
than through the air, it’s crucial to curtail
this problem by isolating vibrations.

Several mounting kits for E-V’'s HP
horns have also been recently introdced,
offering many options. For mounting on

TL boxes, the HMK-1 kit features bolts
and propeller nuts that have been pre-
installed on the boxes. Together with the
hardware supplied with the kit, the horn
and driver can be easily mounted in a
three-point configuration to the enclosure.

The HMK-2 kit also features bolts with
nuts already attached to the TL enclo-
sures, but it offers a mounting board with
two sets of holes. The first is used for
mounting the horn mouth flush with the
front of the enclosure; the second set posi-
tions the horn mouth nine inches in front
of the enclosure and allows the horn to be
rotated 25 degrees to each side of the
horizontal plane.

The HMK-3 kit is the mounting arrange-
ment for horn/driver combinations. It’s
especially useful in large horn cluster
systems, with a C-bracket that provides
mounting points behind the center of gravi-
ty of the horn and driver. Hardware is sup-
plied with the HMK-3 for attaching the C-
bracket to pre-drilled holes in any E-V HP-
series horn.

Sufficient clearance makes it possible to
mount or remove the driver from the
horn/C-bracket combination after it has
been aligned in a cluster arrangement. The
C-bracket also features holes in the rear
position for the attaching of cable.

USING A FIXED BRACKET
ALLOWS THE LOAD TO BE
DISTRIBUTED EVENLY
OVER ALL THREE
ATTACHMENT POINTS ON
THE SPEAKER.

Carl Dorwaldt
Renkus-Heinz
Irvine, California

Any answer to the question ‘‘What'’s
new in rigging?’’ would be incomplete
without first addressing the question of
what’s new in array design and construc-
tion. Several years ago, our investigation
into the performance of multi-speaker ar-
rays revealed that the ‘"tight pack’’ 15° per
side trapezoidal cabinet arrays being touted



as the ultimate by many manufacturers
were not ideal for all applications.
Specifically, we discovered that although
these arrays produced the highest on-axis
spl levels, they also exhibited a large
amount of lobing (comb filtering). Further
investigation led to the conclusion that in-
creasing the included angle from 30° to
60° produced a more ideal array. The
coverage was much smoother and the on
axis spl was only slightly recorded.!

This led to the development of our C-1
modular loudspeaker system which could
easily be used in either 30° or 60° close
coupled arrays. (See figures 1 and 2.)

The enclosures used are normally pro-
vided with top and bottom mounted ‘‘fly
points’’ and flown from a specially con-
structed ‘‘fly bar’’ using either carabiners
or shackles for attachment. (See figure 3.)

The aiming tilt is controlled by the
design of the fly bar or by a rear strap at-
tached to the fly bar and to the bottom rear
fly point on the lower cabinet.

During development of this concept,
Eric de Bruyn, President of AMPCO, our
dealer in Holland, approached us with an
idea for an even more versatile and easier
to use method of flying our C-Is in large
arrays and offered to work along with us
in developing this system. We accepted
their offer, since AMPCO is one of
Europe’s best known and most experi-
enced concert sound companies and we
felt our joint efforts would result in a bet-
ter way to meet the widely varying needs
of the many different venues encountered
by touring sound companies. The result
is our new C-1A Concert Sound Loud-
speaker system.

This new loudspeaker system concept
is based on the use of side mounted Aero-
quip tracks on modules having identical
weights and identical balance points. Hav-
ing identical weights allows the mixing of
Mid-High and Low Frequency modules in
any combination in side by side vertical
stacks suspended from a single hang point!
This enables the sound company to easi-
ly configure the ideal array for each venue.
The *‘balanced’’ load presented to the fly
bar reduces tipping and eliminates the
need for multiple truss hanging points and

The C-1A Concert Sound
loudspeaker system.

multiple chain motors.

Identical balance points provide a pre-
determined angle of aiming tilt and allow
both straight and curved arrays to be con-
structed with only a simple rear strap that
ties the cabinet rears together and deter-
mines the amount of arc provided. (See
figure 4.)

The tracks are also mounted at the
cabinet balance point to reduce stress on
the rear strap and to make sure the ar-
rays always hang straight and true.

The tracks are recessed in the side of
the cabinets to allow close spacing of side
by side C-1A stacks and have 16 clearly
labeled attachment positions. The multi-
ple attachment points allow a great varia-
tion in aiming angles with only a single set
of hanging cables or chains, reducing the
amount of hardware that must be taken on
tour.

INCREASING THE
INCLUDED ANGLE FROM
30° TO 60° PRODUCED A

MORE IDEAL ARRAY.

Michael MacDonald
Yamaha Pro Audio
Buena Park, California

As an extension of the system approach,
which has recently yielded the S1520S
Speaker System Yamaha has developed
the Component Suspension System, a
highly efficient rigging package that we feel
not only reduces setup time, but max-
imizes the performance of speaker arrays.

The Component Suspension System
allows the user to define the size of the
suspension grid for any application. Each
speaker enclosure has its own rigging
bracket which can be used alone, such as
for distributed systems, or with additional
units to any array configuration. It allows
the user to choose the center of gravity
pick-up point, thus adjusting the forward
pitch of the loudspeaker array.

Because the user is able to attach the
rigging bracket to the motor hook direct-
ly using only a shackle, the vertical dead
height of the array is minimal thus allow-
ing the system to be ‘‘trimmed’’ close to
the ceiling or other vertical obstruction,
and the need for an overall top grid truss
is avoided.

Horizontally, the rigging bracket permits
the option of ‘‘tight pack’’ configurations
where both the front and rear edge of the
enclosures are touching. The rigging
bracket has been specifically engineered
to draw the sides of the enclosures tight-
ly together, to eliminate vibration and cavi-
ty effects. Using a fixed bracket allows the
load to be distributed evenly over all three
attachment points on the speaker, enhan-
cing the load capability of the fittings and
providing redundancy for improved safety.
The S1520S is outfitted with Aeroquip fit-
tings as standard equipment to expedite
setup and teardown. The assembled ar-
ray is quite rigid and repeatable, resulting
in more efficient low frequency reproduc-
tion and consistent coverage pattern.

CONSTRUCTION

The hardware consists of an ‘I’ shaped
rigging bracket and yokes. One bracket is
required for the top and bottom of each
cabinet in the array. The rigging bracket
footprint is no larger than the speaker
itself. The brackets are fabricated of
tubular steel. Pivot blocks that secure
cabinets vertically are CNC milled from
solid bar stock. Stainless steel Avibank
pins secure each speaker’s rigging bracket
to form one unitized element. The entire
assembly is finished in a black powder
coat. Internally, steel brackets insure the
enclosure’s structural integrity.

The Component Suspension System is
designed specifically for the Yamaha
S1520S speaker system, with additional
dedicated elements to be introduced for
future members of the YST Sound Rein-
forcement product line. |

March 1991 35



THEORY AND APPLICATIONS

ACOUSTICAL ROOM SIMULATION
PART TWO: IMPLEMENTATION

By Steven J. Orfield and Richard G. Pierson

Previously, we discussed
two different views
regarding the evaluation
of ‘‘acoustic quality’’:
psychoacoustics and
room response. As was
noted, recent advances
in basic research in the
area and development of
inexpensive, portable
acoustical test instru-
mentation have brought
on a new age with re-
gard to these issues.

Additionally, testing metrics and data di-
rectly or indirectly convertable to psycho-
acoustic information have recently become
more a part of the professional design and
verification process. The 1990s is becom-
ing the most fertile period in acoustic his-
tory for the simulation and recreation of
acoustical signals.

Part 11 of this series of articles will pro-
vide an initial look at the implementation
of an Acoustical Simulation Room (ASR)
at Orfield Associates’ new laboratory facili-
ty, along with a look at some of the specific
adjustments and performance attributes of
such a room. Acoustical Room Simulation
(ARS) is of interest to the design com-
munity, the electronics community, the
performance community and the acousti-
cal research community.

FACILITIES INTRODUCTION

A number of years ago, Orfield
Associates began a site search for a new
multi-disciplinary laboratory in which to
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Figure 1: ASR Room Plans.

provide formal testing and research in our
fields of practice. This past summer, a
decision was made to purchase the former
Sound 80 studios facility, the world’s first
digital multi-track recording studio. This
studio was originally designed to provide
a high degree of acoustical isolation; in its
initial design, a noted acoustical consul-
tant, Robert Hanson, was retained to in-
sure multiple, non-competitive, simultan-
eous studio uses, and the building has
been verified to perform quite well in ac-
cordance with his original plans. Thus, our
ASR room project was simplified by the
availability of a very competent basic
acoustical studio design.

ROOM DESCRIPTION

The room used as a basis for ARS is an
isolated (block enclosed) studio at Orfield

Associates lab which has initial dimensions
of 18.3 feet (length) x 9 feet (width) x
8 feet (height). The room is isolated via
placement, with adjoining rooms including
an anechoic chamber, a corridor (two
sides) and an exterior wall.

Also, all walls surrounding the rooms are
high attenuation combination masonry and
gyp constructions with a concrete deck
and multiple gyp layer ceiling. Within this
room, 16 full-range speakers have been
mounted. (At positions as noted in the
plans shown in Figure 1.)

During the initial testing, the only ab-
sorption present in the space was carpet
at the floor. After this testing, fabric
covered fiberglass was installed at all wall
and ceiling surfaces in order to provide a
semi-anechoic room. Figure 2 shows the
initial time arrival response of the 16 loud-
speakers at the center of the room. Figure
3 shows the same measurement after time
alignment of all of the speakers (note that
these measurements were taken before
the addition of absorption in the room).

ROOM ACOUSTICS

The Audio Simulation Room described
in our last article has now been con-
structed and is in the process of being
tested and calibrated. This 16 channel
room will be the focus of reseach into
specific uses of psychoacoustic demonstra-
tions over the next six months. This room
will also be valuable for providing an ex-
treme range of acoustical environments for
psychoacoustic and intelligibility research.
Our initial testing and research is based
on the desire to demonstrate certain
characteristic acoustical performance
variables which contribute to ‘‘acoustical
quality’’ so that we may quantify perfor-
mance prior to more in-depth experimen-
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Now there's a solution to the special inter-
ference problems facing today’s broadcast,
recording and performing arts audio
systems.

It's new Black Cobra audio snake cable
from West Penn Wire.

Black Cobra cable interconnects console
board equipment and other audio compo-
nents for recording studios, radio and televi-
sion stations, post-production facilities, and
sound system installations. Ideal for use as
line level microphone snakes, Black Cobra’s
individually jacketed and shielded paits
provide top protection against signal
interference.

Black Cobra cable features:
= UL approved for CL2 applications per

NEC 1990
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tation. The initial variables tested and
documented in this initial installation phase
were:

¢ Anechoic versus reverberant perfor-
mance (basic room performance shifts)

¢ Source arrival and time alignment

¢ Reverberation time phenomenon
(room volume and characteristic response)

® Source position (directionality)
(source identification and binaural effects)

¢ Source Condition (live or reinforced)

¢ Echo and time delay

* Room surface reflections/phase shift
(surface treatment effects)

* Room frequency response

¢ Dynamic source movement (Time-
based delay)
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Figure 2: Loudspeaker time arrival before
alignment.
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Figure 3: Loudspeaker time arrival after
alignment.

o Intelligibility (performance based on
amplitude, frequency and time distortions)

e Noise criteria (background noise
level)

Figures 4 and 5 show the arrival of ear-
ly reflections and reverberation, respec-
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THE 19908 1S BECOMING
THE MOST FERTILE
PERIOD IN ACOUSTIC

HISTORY FOR THIE

SIMULATION AND

RECREATION OF
ACOUSTICAL SIGNALS.

tively for one of the concert hall programs
for the ASR. Figure 6 shows the spectrum
for a mechanical noise simulation, based
on an actual measurement, in the ASR.

The acoustical simulation room will also
be an extremely valuable tool for acoustical
research projects, especially in the fields
of intelligibility and binaural audio. At the
touch of a button, a variety of acoustical
environments are now available to the
user. Intelligibility factors such as
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Figure 4: ASR Concert Hall — Early
Reflections.

reveberation, background noise, time
delays and multiple path interference can
be easily programmed and evaluated.
Directional information can also be pre-
sented to listeners in the room over a com-
plete hemisphere.

Although our uses of the ASR room are
primarily research oriented, the acoustical
simulation room (ASR) also lends itself as
an excellent effect for music playback and
recording. The various concert hall pro-
grams we have implemented add incredi-
ble depth and spatiality to vocal and in-
strumental music. Used in conjunction

ASR OPERATION AND
DOCUMENTATION
In order to develop the above variable
measurements, control options existed, in
terms of component variables and control.
(See chart.)

CONTROL OPTIONS
Component Variables
Multi-effects processor Reverberation/Delay

(Yamaha SPX 1000)

Equalizer (DEQ7) Frequency Response/

Delay
Amplifier Level
(Yamaha P2160)
Loudspeaker Source/Direction

(Yamaha NS10MC)

Mixer (Yamaha
DMP?7D)

Source/Level/
EQ

18 b

Figure 5: ASR Concert Hall — Reflections and
Reverb.
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Figure 6: ASR Mechanical Noise Simulation
Results.

with live microphones, this provides more
natural sounding room effects than attain-
able direct signal processing, plus it gives
the musicians the ‘‘feel of the room”
which lets them incorporate this in their
playing/singing. By playing relatively dry



recordings through the various concert hall
programs, binaural recordings can be pro-
duced which sound as if they were actual-
ly recorded live in a concert hall, complete
with directional and spatial cues.

THE CONSULTANT WILL
SHORTLY BE ABLE TO
DEMONSTRATE THE
INTENT OF THE DESIGN
BY ALLOWING THE
CLIENT TO LISTEN TO
THE RESULL

SUMMARY
Acoustic room simulation (ARS) will pro-
vide the acoustic and audio practitioner

with a powerful new tool which will bring
him far closer technically to his client. In-
stead of describing in technical terms what
a newly designed church, concert hall or
sound system system should technically
accomplish, the consultant will shortly be
able to demonstrate the intent of the
design by allowing the client to listen to
the result. Such questions as ‘‘Is this
room shape as important as the architec-
tural design issues?’’ or ‘‘Will the last
$100,000 spent provide significant
benefit?’’ will suddenly be resolvable by
a client decision based not on faith but on
professional practice.

Conversely, the consultant who does not
involve himself fully in the problem may
well be embarrassed by the resulting dem-
onstration. This simulation practice will
certainly be applauded by many in the con-

sulting community and be opposed by
others; it may also draw legitimate distinc-
tions between professionals and in a more
common parlance, ‘‘separate the men

A DECISION WAS MADE
TO PURCHASE THE
FORMER SOUND 80

STUDIOS FACILITY, THE

WORLD'S FIRST DIGITAL

MULTI-TRACK
RECORDING STUDIO.

from the boys.”” As a result, ‘‘accuracy’’
may begin to enter the standard language
of the acoustical professional. [ |

Menlo Scientific, Ltd.

Acoustical Consulting
and design services for
sound contractors

Contact Michael Klasco

Menlo Scientific, Ltd.
39 Menlo Place
Berkeley, California 94707

(415) 528-1277

FAX (415) 526-8087
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Com-Iech gives you eve
1n a commercial

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

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

Guaranteed Reliability

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

We're so
confident that a
Com-Tech will
consistently pro-

vide problem-free,

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

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

Designed-In Serviceability

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

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

Remote Control And Monitoring

All Com-Techs are compatible
with our innovative 1Q System

000 g~ SYSTEM

allows =

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




-ything youve asked for
amp. And more.

Our Safety Starts With UL Listed”

Com-Tech amplifiers are UL*
listed, a requirement for more and
more installations today.

It's a sign they've
passed some of the
most stringent testing
procedures devised.

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

Features And Value That Really
Make A Difference

Feature for feature, no other
amplifier can help you reduce costs
as effectively as Com-Tech. For
example, the Com-Tech series give
you more options on delivering
their massive power than any other
amp. Com-Tech is the on/y amplifier
with built-in multi-impedance shift
design that permits constant 70V

output

without NO OUTPUT

the need TRANSFORMERS
) REQUIRED

for ex-

pensive output transformers. For
long cable runs, Com-Tech can also
be configured in a 140V bridge-
mono mode, significantly reducing
wire costs. With less wire loss from

* See your Crown representative for complete warranty details.

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

All Com-Tech amplifiers accept
our Plug-in Panel (P1.P) modules.
These easily installed panels allow
you to inexpensively customize
each amp for its intended use. The
PLP. modules also act as a hedge
against obsolescence by allowing
future amplifier technology to be
plugged in as it becomes available.

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

For more information on
the Com-Tech series, see your
Crown representative or call
toll-free: 1-8(X)-535-6289.

Made in
America

ECcrown

DISTRIBUTED iN NORTH AMERICA AS CROWN EXPORTED AS AMCRON

Crown International, Inc. = PO. Box 1000
Elkhart, IN 46515-1000 - 219/294-8000
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Speakers,

Part 2

High Power, High Performance, Unusual Models

his month, in our continuing ex-

I amination of new trends and appli-
cations in the ceiling speaker
market, we'll take a look at upscale, higher
powered, and high-style speakers. The in-
creasing move toward foreground music in
many facilities demands loudspeakers with
larger capacities and improved fidelity.
Sound contracting is not always just a mat-
ter of fulfilling a bid requirement with the
least expensive, most basic unit. As ex-
pectation and audio sophistication in-
creases, higher quality sound is assuming
greater importance in the marketplace. It
is no longer only the Las Vegas show
lounges or the rare job with open-ended
budgets that call for high end equipment.
A trend toward smaller, higher powered
speakers has been a market factor for
several years in Europe. Recently, in the
United States, too, architects, clients and
listeners are seen to be developing a taste
for either cosmetically attractive speakers,
or speakers that are almost invisible:
architectural considerations are more im-
portant than ever. As Helge Fischer, Vice
President of Sales and Marketing of Jamo
puts it, the priorities of most manufac-
turers are ‘‘to make it sound good, be
reasonably priced, and either look good or
do a disappearing act. No one wants to
look at a bunch of boxes; the days of stick-
ing a lot of tin cans up on the ceiling are
over.”' Unconventionally sized and unusual

42 Sound & Communications

BY PAMELA MICHAEL

looking speakers are showing up in in-
creasing numbers, as well.

One of the driving forces behind this
steadily expanding mid-to-high priced
loudspeaker proliferation is the fact that
that quality of sound sources is improving
at a dizzying rate. Indeed, the 1990s may
well see the demise of ‘‘background’’
music; consumer exposure to CDs has
upped the ‘‘ear standard’’ forever.

A number of the new, higher perfor-
mance speakers on the market are coax-
1al, consisting of a bass driver with a con-
centrically mounted high frequency trans-
ducer. The 12-inch standard coaxial size
is becoming a thing of the past, however.
Coaxials as small as four inches are now
being offered.

The speaker and system choices a
sound contractor makes depends on how
high the ceiling is, how loud the system
needs to be, and how many speakers you
want to use. Often the savings realized by
using fewer speakers (capitalizing on a
wider dispersion pattern) can be applied
to quality. If the ceiling is very high, as in
a convention center, for instance, you need
a speaker that can project 30 feet or 40
feet clearly, down to the ground—a very
directional speaker. For a cruise ship, on
the other hand, with 8-foot or 10-foot ceil-
ings, you don’t want to blast the person
directly below the speaker while leaving
the person standing next to him/her unable

to hear. Here you want a small speaker
with very wide coverage.

Some of the new high performance coax
speakers are simply dome tweeters at-
tached to a woofer; some are actually com-
pression drivers, like Radian's new 500-2
Series, Models 508, 510, and 512. These
are compression drivers that use the
woofer's cone as an extension of the high
frequency horn and give wide angle disper-
sion. The company offers a choice of<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>