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Controlled, not processed

Electro-Voice. Inc.

0600 Cecil St

Buchanan. MI 49107 616/695-6831

Mark [V Audio Canada, Inc.

Spectral balance and controlled protection
— a performance combination exclusive to
DeltaMax™ electronically controlled
speaker systems

Prior to the introduction of the Electro-Voice
DeltaMax speaker line, dedicated processor-
based systems have all exhibited a common
problem — audible changes in sound quality
when protection circuitry is activated.

With the development of DeltaMax, this
compromise is a thing of the past. The heart of
the DeltaMax speaker system is the dedicated
DMC controller. The DMC features a dual-time-
constant compression circuit with a variable
compression ratio which provides protection
from amplifier clipping and excessive
temperature, while a soft-clip limiting circuit
protects against over excursion. All of this is
accomplished by broadband VCA compression/
limiting without affecting the system’s spectral
balance or subjective dynamic range. Additionally,
the DMC controller also offers crossover,
equalization and signal-delay functions.

The DeltaMax line consists of two full-range
compact trapezoidal systems, the DML-1122A
and DML-11524A, a Manifold Technology®
subwoofer, the DML-2181A, the DML-1152MC
slant monitor and three dedicated DMC
electronic controllers.

All DeltaMax speaker systems employ dual
Neutrik (NL 4MP-R) Speakon™ connectors and
are available in three-point flying versions utiliz-
ing Aeroquip hardware. No other competitive
system can deliver the accuracy, reliahility or
output-per-pound performance of DeltaMax
electronically controlled speaker systems.

With DeltaMax, having the best of both worlds is
simply a matter of control.

o MARK IV company

E EleclroVoice’
®

P.0. Box 520 Gananoque. ONK7G2V1  613/382-2141
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“WEST PENN WIRE

CUSTOMER SATISFACTION

WITH GENERIC CABLE,
YOU DON'T HAVE A CLUE ABOUT QUALITY.

Choosing generic low-voltage electronic
cable can be a puzzling experience. While
generics may look like other electronic
cables, you never really know for sure
where they came from, what they’re made
of or how they’re going to work once
they’re installed.

Thankfully, West Penn Wire has taken the
mystery out of low-voltage cable. For over
18 years, West Penn Wire, a leading name-
brand producer of quality electronic cable,
has manufactured products you can count
on for the long haul. Products like CL2,
FPL, CM, plenum and non-plenum cables
that meet and exceed the new NEC Codes.
Products backed up with service that the
generics just can't match.

So don’t take a chance on an unknown

cable in your low-voltage installations. it
might leave you baffied when you really
need a connection.

West Penn offers a complete selection of
low voltage electronic cable. All backed
by the dependabie quality, service, com-
petitive pricing and engineering assist-
ance you've come to expect from West
Penn Wire.

Contact the cable experts at West Penn Wire
today. Call us on 800-245-4964 (in PA 800-
222-8883) or write P.0. Box 762, 2833
West Chestnut Street, Washington, PA
15031. Fax 412-222-6420.
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NOT EQUAL...BUT BETTER.
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SpuT PERSONALITY

"""""""" * Whether your custo-

mers’intercom needs
are commercial or

residential, the 95 Series intercom from

Telecall is one flexible system.
Available in 3,6 and 10-call
masters, communication is possible
between master to master and master
to sub station. With 3 weather resistant
outdoor and 4 different indoor subs,

IELECALL

BRINGING PEOPLE CLOSER.

we've got your customers covered.
When flush mounted, all indoor stations
are very unobstrusive—only 34" deep.
To save both time and money, you
can tie the master stations directly to an
existing PA system without an adaptor.
For more information on the
95 Series, including many optional
features, please call us toll-free at
1-800-752-2860.
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LETTER FROM THE EDITOR

Communicating — and
Reporting

This month we talk to everyone — con-
tractors, manufacturers, and even the
client. What’s on the client’s mind? Ease
of use and good service. Period. Or
mostly. That’s what hospital adminis-
traters told our reporter regarding their
new hospital communications systems.
They talk candidly in this issue about why
they purchased what they purchased, and
what they look for in a vendor.

And what’s on the manufacturers’
minds? This month marks the fifth annual
Supplier’s Survey and Economic Report
sponsored by SOUND & COMMUNICA-
TIONS. And there are some surprises
therein. This year manufacturers show a
decidedly friendlier view toward contrac-
tors, and are relatively optimistic about
their businesses. Particular segments of
the business fare differently, and we may
predict fewer technical innovations this
coming year based on our survey. This
Economic Report is done each year via
questionnaires to manufacturers in the
sound and communications business. The
results are tabulated by an independent
market research firm; the questionnaires
are anonymous. And our analysis of the
results are in these pages, along with
some comparison to the figures we’ve
culled in past years.

This month you’ll also read more about
the Bose Modeler program, as Mike
Klasco continues his hands-on review of
available software. Mike likes the Bose
Modeler, and we think you'll like his
review. Mike has also written for this issue
on some digital tools of use to the sound
contractor. Mike also, like our hospital ad-
ministrators, appreciates ease of use; and
he’s on a search for tools to make his life
as a consultant easier. Fortunately, he’s
generous with his information.

6 Sound & Communications

This issue of SOUND & COMMUNI-
CATIONS is chock full of information —
of news, views, product and procedures.
Wes Alderson talks from the rep’s per-
spective in a particularly astute piece on
education in the field. Steven Orfield
writes of his investigations in processed
sound. And Allan Varela surveys con-
tractors for the best and the worst in their
experiences with wireless.

What did the priest do to the wireless
mic? That’s not a shaggy dog joke. That’s
a serious consideration in some quarters.
Read Mr. Varela’s article and you'll get the
answer.

Answers are looked for in all places —
often enough at conventions. This com-
pany — Testa Communications, parent
company of SOUND & COMMUNICA-
TIONS — held a convention sponsored by
our sister publication DJ Times. DJ Expo
was held in October in Atlantic City, and
brought forth over 1,400 attendees made
up of DJs, club designers, and others with
a vital interest in the club scene. The show
was deemed successful by all, and the
company is planning a west coast version
this spring. We’ll keep you informed of the
plans. Meanwhile, we’ll have a rundown of
what you may have missed at the fall D]
Expo in our next issue of SOUND &
COMMUNICATIONS.

For this, our end of the year issue, we
wish you a happy end of the year with
much prosperity and good business in the
coming year. Happy holidays.

st

Judith Morrigon
Editorin Chief
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LETTERS

Address Request; Rap for Reps

This month’s mailbag was a
mixed bag of complaints, kudos
and clarifications. The articles in
our October issue that elicited the
most interest were on racks and
Multi-room residential systems.

— Editor

READER SERVICE

I thoroughly enjoy reading Sound &
Communications. In general, with a few
minor exceptions, I find it to be an ex-
cellent publication.

One of those exceptions is the reason
for this letter. Case in point: the article on
racks in the October 17 issue.

In nearly all such technical articles,
various manufacturers products are men-
tioned, but rarely (if ever) are we told how
to obtain them. With only a manufacturer’s
name, it is often very difficult, if not im-
possible, to locate them.

You should take a lesson from Car Craft
Magazine. They provide a full list of
sources of all items mentioned in a sidebar
at the end of such articles.

Inclusion of such a list would change
such articles from an interesting curiosity
to a valuable source of information.

It would also be nice if this policy ex-
tended into the New Products section.
Often only a reader service number is of-
fered as a contact. If the item is required
at a time after the card has expired, or if
the card has been used already, there is
usually no way to contact the
manufacturer.

Dave James
Gencom Canada Ltd.
Vancouver B.C.

A PICTURE IS WORTH...

I was pleased to see the item about the
Sonance rep meeting in the October issue
of Sound & Communications. However, we
feel that simply noting the event does not
convey the full impact of Dave Donald’s in-
spirational presentation.

To do that completely would require a
full-bore audio/video demonstration with
high volume, balloons, and lights. How-
ever, I enclose the next best thing — a
photo of Dave presenting ‘“The Most In-
spirational Rep’’ award to Greg Grasso.
Yes, that is a Sonance M30 baffle and grille
hanging from the chain around Dave’s
neck.

Creativity in sales is not a lost art form,
and we, at Sonance, are very proud to have
Dave Donald on our team.

Mitch Simon

Public Relations Director
Sonance

San Clemente CA

WRONG REVERB

The article concerning the Jack Breslin
Coliseum was very informative but a few
items must be clarified. The reverberation
time (mid-frequencies, unoccupied) was
2.5 seconds, not 1.5 seconds as noted.
Also, the acoustic pads for the ceiling were
l-inch thick cloth faced glass fiber lay-in
ceiling tiles, and for the walls, 1-¥2-inch
Tectum furred out with unfaced glass fiber
in the cavity.

We always enjoy hearing favorable com-
ments concerning one of the projects that

Sonance
rapmaster
Dave Donald
congratulates
Greg Grasso
at the
conclusion |
of Sonance %
rep meeting. |

our firm has designed. All individuals in-
volved in this project must be commended
on their excellent efforts in constructing
one of the most flexible and state-of-the-
art facilities around.
Thank you for your prompt clarification
of these items in your magazine.
Bradley A. Gordon
Coffeen Fricke & Associates
Lenexa KS

SURPRISE READ
A couple of weeks ago [ was opening up
my mail and came across my copy of
“‘Sound & Communications.”” As I was
browsing through, not really expecting to
see an article on SAVT, a picture caught
my eye. What a surprise and joy it was to
read about our company as well as SPAC
and Hunter Mountain. I have sent copies
to my clients at these venues. I'm sure
they will appreciate them as much as I did.
Thanks to Keith Bose for writing an ac-
curate and interesting view of our work.
I look forward to future articles by him.
Michael J. Cusick
President
SAVI
Clifton Park NY

December 1990 7



PICTURED BELOW IS OUR IDEA OF THE
APPROPRIATE SPEAKER INVENTORY FOR
A COMMERCIAL SOUND CONTRACTOR

At Quam, we believe you should sell and We stock transformers and baffles, too.
install sound products, not inventory them. So you can even have complete baffle
So Quam saves you the high cost of owning assemblies shipped immediately from stock.

inventory by stocking 70,000 units in our
factory warehouse. It's meant to be your
stockroom, and we’'ll ship from this stock
on a moment’s notice.

Remember, too, that Quam is a manufacturer
with 60 years’ experience in sound. That
means we'll respond to your special needs as
quickly as we respond to your stock needs.

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

background music speakers. %am . ThC Sound Products Catalog.
* Decision

SPONSOR

Quam-Nichols Company @

234 E. MARQUETTE ROAD o CHICAGQO, ILLINOIS 60637 National ) )
PHONE: 1 312 488-5800 FAX: T 312 488-6944 Sound and CO‘mmunICCfIOnS
Association
tor sound and electroniCs system controctcs
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NEWSLETTER

ART FASTEST GROWING

Applied Research and Technology (ART) has been cited as the fourth fastest growing privately owned
business in Rochester, New York, according to a study done by KMPG Peat Marwick and published in the
Rochester newspaper, Democrat and Chronicle. ART was also the fastest growing privately owned
manufacturer in the city. ART has reportedly increased its sales 50 percent or more each year for the
past three years, and has grown from six employees in 1984 to more than 70 now. ART president Phil
Betette said, ‘‘Our success has been recognized within our industry. It’s nice to be likewise recognized as
a hot company within our own community.’”’

JBL RIGGING DISTRIBUTED

JBL Professional is allowing the general distribution of its Concert Series rigging hardware, which was
designed in conjunction with Sound Manufacturing Inc. and was previously available only with JBLs
Concert Series systems. Mark Gander, vice president of marketing for JBL Professional, commented, ‘“‘In
the interest of rigging safety throughout the industry, JBL and Stan Miller of Sound Manufacturing, Inc.
have come to a mutual agreement that Concert Series rigging hardware should be available to anyone who
is qualified and wants to use it.”’ Miller is reportedly working with other manufacturers to include this
hardware in their enclosure designs.

APPLICATION NOTES SERIES

TOA Electronics has begun a new series of Engineered Sound Application Notes covering the company’s
new product.s The first Application Note, by Chuck McGregor, covers ‘‘Saori Applications: Multi-Way

Sound Speaker Systems.’’ The Saori, of course, is the company’s new digital sound reinforcement
Processor.

SYN-AUD-CON SCHEDULES

Synergetic Audio Concepts (Syn-Aud-Con) has announced its 1991 schedule for seminars and workshops.
Two-day seminars will be held in Orlando January 31 through February 1; in Anaheim March 12 through
13; and in Seattle March 20 and 21. Three day seminars will be held in Indiana in May, July, September
and October. In addition a Loudspeaker Designer’s Workshop will be held in Atlanta February 7 through
9, conducted by Eugene Patronis, Don Keele and Jay Mitchell. Syn-Aud-Con can be reached at
812-995-8212.

HANDBELLS USE BOSE

Bose 802 Series II speakers have been used in live outdoor performances during the Christmas season by
the ‘“Bells of Bostcn’ handbell ensemble. Mark Mayfield of Bose designed the speaker system using 10 of
the Bose 80<s in a distributed sound system spanning Faneuil Hall Marketplace. The speakers will also
be used for the 1992 Olympics in France and were the official sound source of the 1988 winter Olympics
in Calgary. The Bells of New England Festival at Faneuil Hall in Boston draws 85 groups (600 handbell
players) and is the largest gathering of bell ringers in the world.

ELEVATOR INTERCOM PROJECTS

Ring Communications has been awarded contracts to provide supervised communications systems for the
elevator networks of the Rockefeller Center buildings and the Empire State building in New York. A
modernization and upgrading of the elevator systems is currently underway at these two Manhattan
landmarks. Ring is working with Millar Elevator, Otis Elevator and Schindler Elevator, and anticipates
that the projects will provide for communications between all elevator cabs and several central locations,
in addition to a variety of communications paths between service, security and maintenance personnel.
The project is expected to be completed by late summer of 1991.

DESIGN SEMINARS

Bose Professional Products Design Seminars are planned for 1991, with the next one scheduled for
January 8 and 9 in Philadelphia. The one-and-a-half-day seminar uses The Bose Professional Products
Design Guide as the accompanying text.

December 1990 9



Why you should make SYSTEM
your next sound

WE MAKE SIGNAL PROCESSING
COST EFFECTIVE.

IRP believes you shouldn't have to
sacrifice sound quality to save a

few dollars. So we've spent years
rethinking installed sound. The
result is our completely modular
System 41- easier and less expen-
sive to spec, install and service than
traditional signal processing systems.

\WE MAKE FABRICATION MORE
FUNCTIONAL.

Whether your application is simple
or complex, System 41's modular
construction eliminates the tedious
spec writing necessary for stand-
alone configurations as well as exces-
sive inventory. With System 41, you
get only the signal processing
functions you need, tailored to meet
the application. Set-up controls
behind a locking front panel keep
operations hands-free and minimizes

\. —— ——

callbacks. Troubleshooting is
simplified, thanks to concise
documentation, easy access rear
panel connections and individual
status LED's for each module.
System 41's modularity gives you
flexibility to meet your needs now,
and our commitment to further
module development ensures vari-
ety and versatility into the future.
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The System 41 mainframe contains
10 modules. There is room here for
three more modules.

The model DJ-4101 mainframe holds 13 modules in

10-1/2" of rack space, while the compact model

DJ-4150 holds 4 modules.
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| sesenass00cenansnOs

WE MAKE END-USER OPERATION
SIMPLE.

While System 41 improves sound
quality, it reduces operation to its
simplest terms. Many modules
include remote switching and level
control. All inputs and outputs are
balanced and rear panel connections
make interfacing with additional
equipment effortless. Just select the
proper modules for your needs and
you're on your way.

WE MAKE INSTALLATION
COMPACT AND EASY.

System 41 features a compact
mainframe designed specifically to
reduce rack and floor space. All
processing functions are contained
in the single mainframe to simplify
bench set-up and testing, and

> minimize on-site installation time.
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WE MAKE STATE-OF-THE-ART
STANDARD.

WE MAKE THIS COMMITMENT

¢ TO OUR CUSTOMERS.

Our patented technology for
System 41 has become industry
standards. We're well-known for
field-proven products like the
Voice-Matic®Automatic Micro-
phone Mixer, Level-Matic®
Automatic Level Controlier,
TEQ® Transversal Equalizer
and Audio Signal Delay.

To fully understand the value of
our products and the extent of
their usefulness, call our
Applications Engineers

TOLL FREE at 1-800-255-6993
or FAX us at 708-640-9607.
Specific technical solutions will
be applied to your project to
ensure your success from design
through installation.

WE MAKE PRODUCTS WE CAN
STAND BEHIND.

When we sound good, you look
good. We believe in System 41.
And because we want you to
share our confidence, we back it
with a three year warranty to be
free from defect in material and
workmanship.

It's this commitment to service
which has made IRP the choice
of acoustical consuitants and
leading sound contractors.

Make a sound decision with IRP
and let us show you how to make
great sound easy.

With over thirty modules to choose from, System 41

provides superior signal processing for almost any
= installation. The modular system lets you easily

Cibola Systems (Orange , CA) expand functionality as your needs grow!

oroject engineer, Jim Fletcher,

installed System 41 at the

Los Angeles World Trade Center.

-"——

\X/e make great sound easy.
IR])® p POfedSS|On al 321 Bond Street, Elk Grove Village, IL 60007

soun Phone: 708-640-9553 or 1-800-255-6993
products FAX: 708-640-9607
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Ingenious.

You’ve waited 20 years for a paging projector with
all these benefits.

The innovative PA430, a 30-watt paging projector,
gives you easier, more economical installation than
any other paging speaker...plus better sound and
more controlled area coverage. And it fits a wider
variety of applications.

The versatile PA430 mounts directly to all common
electrical backboxes andis quickly clampedto posts
or beams. An exclusive University-developed swivel
assembly permits pinpoint orientation in any direc-
tion, at any angle.

You won't find a paging projector with better speech
intelligibility. As the first paging projector ever to
feature our constant-directivity principle, it pro-
vides accurate 60° x 40° pattern control over the
important 2 kHz to 10 kHz range. And its double-slit
phasing plug—another “first” in paging projectors
—boosts high frequencies for improved off-axis
performance. Its durable, high-impact horn elimi-
nates the hollow ringing common in metal horns.

Designing the PA430 for improved speech intelli-
gibility was a major advance. Designing it to reduce
total installed costs...now, that was ingenious. The
PA430—pro quality in commercial sound—
available only from:

mUniversity
Sound.

a MARK IV company

T —
T ———
S 13278 RALSTON STREET
—eee
—

SYLMAR, CA 91342-7607
(818) 362-9516  FAX (818) 367-5292
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TESTING AND MEASUREMENT

MEASUREMENTS THAT
I HAVE ENJOYED

We have made many
fascinating measure-
ments with the TEF
analyzer and we have
had many measure-
ments shared with us by
others — measurements
which increase our
learning at a
tremendous rate. Once
the problem is identified
and defined, the
solution is at hand.

We have received permission from
MorningStar Productions, Rolly Brook,
and Dr. Eugene Patronis to share the fol-
lowing measurements.

“WE HAVE MET THE ENEMY
AND THEY IS US!”

We had an exceptionally pleasant exper-
ience thanks to a group called MorningStar
Productions. They, working with producer
Kyle Lehning, have provided audio support
and management for Dan Seals. They have
produced many successful recordings for
Dan Seals (also Randy Travis) in their
studio. Not satisfied with the status quo,
they contracted with us to do a class just
for them at their recording studio head-
quarters in Hendersonville just north of
Nashville, Tennessee.

Dan Seals is a truly first class country-
western musician with a genuine drive to
make the best better. He attended a ma-
jority of the sessions along with his sound
men and proved to be not only a great art-
ist but remarkably alert to sound system
details.

Seals is a left-handed guitar player and

By Carolyn Davis
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Figure 1: Upper trace is Dan Seals with cowboy
hat and guitar.

was having trouble with acoustic feedback
whenever he turned to his left at the
microphone. His two monitors were on the
floor — one to his left and one to his right
just forward of his microphone position.
It’s not every day that we get a chance to
hook an artist up to a TEF analyzer, so
we quickly did so. The curves tell the story
of how the monitors look at the micro-
phone; how they are affected by the art-
ist’s body; and, finally, how the combined
guitar reflection and the hat brim reflec-
tion combine acoustically at the micro-
phone to cause a genuine excess gain
problem. (See Figure 1.)

When he turned to the left, the body of
his guitar reflected the left monitor to-
wards the microphone and his hat brim re-
flected the right monitor to the same
place. The system operated with enough
feedback stability margin to cope with
either one or the other of these reflections
but not both at once. When Seals saw
these curves, he turned around with a
wide-eyed exclamation and said, ‘‘We has
found the enemy and they is us.”’ This is
just a small sample of the fun all of us had
exploring the problems they wanted
answers to, but it also demonstrated clear-
ly why Dan Seals recordings and perform-
ances are so well received. He cares about
audio quality and has assembled a team
with real talent and the hardworking drive
to solve them.

MorningStar is no ‘‘laid back’’ group but
rather a team of young men with ‘‘the bit
in their teeth’’ determined to exploit every
problem they encounter to the benefit of
their total experience in the business.
MorningStar personnel literally hummed
with energy and receptivity. We came away
with the feeling that what we had to share
was usefully absorbed. We felt privileged
to have worked with such a dynamic team.

COAXIAL LOUDSPEAKER
DEVELOPED

Dr. Eugene Patronis is always full of sur-
prises when it comes to product design.
When we get data from Dr. Patronis, we
know we are seeing the no-cosmetics,
warts-and-all view of whatever it is he is
examining.

Jim Young from American Audio in
Ruston, LA wanted to have a high Q, full
range system for a super large church but
lacked space to put it in. Dr. Patronis’ solu-
tion used the Community M4PC1564 com-
bination and then mounted an E-V HP 640
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Mag. e H: (EFC) of JIM YOUNG S SFEARRER
Py GEME FATRONIS

On 88-I-11

At GEORGIA TECH

3344050c
. i!léivn
ver

| 0/
v . N NG eV
oE/ . \ /

§ eer Rate
in SSHesS
engyiatn
18 einz

Jonie

1 n
anee L}

PRI e

T T T T Yedhran TEFRTT

Communily M4PC1564 without coaxial.

or HP 940 horn with an E-V DH1A driver
inside the Community horn to convert it
into a coaxial unit.

Dr. Patronis gave us a copy of the TEF
measurements made during the develop-
ment of this system.

Note how Dr. Patronis determines how
the Community system measures by itself,
not only on-axis but at muitiple points off-
axis as well. Then he inserts the second

unit down into the throat of the first unit
and once again measures the effect on the
Community system with the E-V system
in its throat, (E-V system not connected
at this point.)

Finally we have measurements of the
two systems operating at the same time
and using the delay line and crossover net-

WHY, OH WHY, DO FOLKS

PAY US SO MUCH MONEY

FOR ADVICE AND THEN
IGNORE IT?

work as designed and adjusted by Dr.
Patronis. The measurements speak elo-
quently for themselves. Elegant measure-
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ments, elegant performance, elegant solu-
tion to Jim Young’s problem.

ROLLY BROOK ON
LOUDSPEAKER ALIGNMENT
The First Baptist Church of Pomona, CA

is a 2500 seat room with main floor and
balcony. It has a mid-band RT of about 1.5s
with no acoustical problems for the sound
system. The room is fully carpeted with

0

SYN-AUD-CON

Loudspeaker Designer's Workshop—Atlanta, GA

< Dr. Eugene Patronis < Jay Mitchell < Don Keele <

February 7-9, 1991—$600

SYNERGETIC AUDIO CONCEPTS
Consulting 9 Seminars
R.R.1, Box 267,Norman, IN 47264

Sound System Engineering Seminars

<+ 2-Day Seminars—$500

Orlando, FL—Jan. 31 - Feb. 1, 1991
Anaheim, CA—March 12-13, 1991
Seattle, WA—March 20-21, 1991

<+ 3—Day Seminars—$525
Farm—Norman, IN

May 16-18
Sept. 19-21 —

— July 25-27
Oct. 17-19

0
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On axis with coax.

heavily - upholstered benchseating. Ron
McKay lost the battle with the church
committee to hold down the fuzz in order
to get a higher RT and better support for
the choir. Now, of course, the music peo-
ple are less than thrilled with the choir
sound. Why, oh why, do folks pay us so
much money for advice and then ignore it?

The cluster is made up of three little
mini-clusters, each consisting of a JBL
4648 dual 15-inch LF and a JBL 2360/2445
90x40 HF. The cluster is located directly
above the pulpit. It is not boxed in, there-
fore it is directly open to the pulpit and
stage area below. This is not my favorite
way to do it, but far too often one does
what will fit the space and/or the budget.

The building was completed just before
the long-scheduled grand opening and
before we had time to align the cluster
(isn’t it always the way!). The contractor
(Continental Sound — one of the best)
balanced the system and did an EQ for the
opening. The alignment would follow the
next week. The opening went well and
there were no real problems with the
system. The gain-before-feedback at the
pulpit was adequate, but certainly not
generous. My estimate was that when the
pulpit was removed and the area used as
a stage, multiple miking would likely be a
problem.

Before doing the alignment, I walked the
room with pink noise on the system. No
doubt about it, the area under the pulpit
was hot. The phasing hash in the two over-
lap zones was obvious on the main floor
but much less so in the balcony (a curiosity
I'll have to look into someday). The
overlap zones are centered in two aisles;
more good luck than clever design. The
phasing hash was not limited to the aisles,
it overlapped about four seats on each
side.

I aligned the cluster in two steps: first
aligning the crossover of each section;
then bringing the side sections into align-
ment with the center section in the over-
lap areas. Following the procedure I had
worked at Orange County PAC, I located
the test mic at the center of the worst of
the phasing hash in the overlap zone. ETC
was used to get the delay times close;
then the final delay setting was determin-
ed by looking for the best amplitude and
phase response. The correct setting was
clear and unambiguous. After alignment I
found the following four items of interest:

¢ Not surprisingly, the system sounds
better. Much better definition in the
midrange.

HE INSERTS THE SECOND
UNIT DOWN INTO THE
THROAT OF THE FIRST
UNIT AND ONCE AGAIN

MEASURES THE EFFECT.

e The overlap zone hash, while not.

completely gone, is greatly reduced in area
in harshness. In fact, I can not hear it at
all in program material. Even with pink
noise, there is no hash in the seating, what
remains is entirely in the aisles.

¢ The high-frequency band level went
up so much that it was necessary to re-
duce the gain of the HF amplifiers by 6 dB.

HE WAS HAVING TROUBLE
WITH ACOUSTINC
FEEDBACK WHENEVER
HE TURNED TO HIS LEFT
AT THE MICROPHONE.

Wow, 6 dB of ‘‘free’’ headroom just from
aligning! When we did the new EQ, we
pulled the mid-highs (2—3K) down a lit-
tle more.

® The stage area under the cluster is
now almost a sonic hole. Upon walking on-
to the stage area from the congregation,
the falloff is very noticeable. The minister

4
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40 degrees off axis with coax.

even complained that he could not hear
himself coming back from the system. The
under-cluster area has benefited not only
from the 6 dB HF drive reduction, but also
alobe has been removed. The increase in
gain-before-feedback at the pulpit is in the
order of 9 dB.

There is no doubt in my mind about the
cost/benefit ratio of an alignment system.
Crossover alignment is worthwhile, over-
lap alignment is damn near mandatory. &l

[

"BBE" is the most
hearable advance in
audio technology
since high fidelity

g "
ltself! Music Connection Magazine

With
today’s
exacting
requirements for
accuracy, detail,
texture, and most
important, voice intelligibility,
BBE is an essential element in
state-of-the-art systems.

""L'.. Huntington Beach, CA

Sound Inc. (714) 897-6766

ASK YOUR DEALER FOR A DEMO TODAY
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THE REP COLUMN

THE BETTER MOUSE TRAP:
THE NEED FOR EDUCATION

During the United
States Industrial Revolu-
tion, when new ideas
were becoming new in-
ventions and these were
resulting in new pro-
ducts, a clever slogan
became popular: “If a
man invents a better
mouse trap, the world
will beat a path to his
door.”’

In those days, new developments fre-
quently took the form of wonderful things
such as staplers, coat hangers, or paper
clips. People could understand them.
When they saw or heard about these
*‘nifty devices,”’ they did indeed seek out
the source and clamor to buy them.

As time went on, the ideas, inventions,
and new products became more sophis-
ticated and technologically advanced.
Automobiles and telephones and finally
radios were invented. Although these were
harder for the average man to understand,
enough people understood how to use
them at least, so that these devices still
created a need in the population and in
commerce.

But as the twentieth century unwound
into the '70s and ’'80s and now the '90s,
what had been the industrial revolution
passed through the technological revolu-
tion and became a simultaneous theoret-
ical and applications revolution. New
developments are no longer understood by
the average man on the street. Statistics
indicate that not one person in 20 under-
stands how a simple wall switch interrupts
the flow of electric current to turn a light
on and off. What percentage of the people

16  Sound & Communications

By Wes Alderson

on the street know how their automobile
works, understand how the CRT in their
TVs function, know what a gravity well is,
or what critical mass is?

What has happened is that the
sophistication of the general technology re-
quired in the conception, production, and
application of items commonly used in our
culture has elevated itself to the point
where people can no longer understand it.
Technology has outrun application
understanding. It is the ‘‘applications gap.”’
This is no secret.

It is also no secret that our sound and
audio visual industry is one of the market
niches where this applications gap is im-
pacting us severely. Why? Very sophis-
ticated theory underlies the products that

MANLFACTURING A
SUPERIOR PRODUCT DOES
NOT AUTOMATICALLY
CREATE A DEMAND FOR
THE PRODUCT.

we now use prolifically — microprocessor
theory, psychoacoustics, for example.

We are fortunate that the contractors
and consultants in our industry are far
more knowledgeable than the ‘‘person on
the street.”” But what about new person-
nel hired by a contractor? What about un-
precedented developments? The point re-
mains that the scientists and engineers
who develop new ideas, and therefore
create new products, can no longer count
on users of these products to automatically
understand how they should be used
simply by opening the box and reading the
spec sheet.

Those who attempt to do so, — i.e.,

those manufacturers who expect the world
to beat a path to their door to buy the bet-
ter mouse traps, are sadly disappointed.
In other words, simply manufacturing a
superior product does not automatically
create a demand for that product.

A vehicle must be created by which the
manufacturers can pipe the applications
knowledge possessed by the designers of
new, sophisticated products to the con-
sultants and contractors who are design-
ing the systems which use (or should be
using) these new products. During the
past 10 years it has become more fashion-
able for the manufacturers to use rep-
resentatives to carry applications informa-
tion to the users. This has created a need
for representatives who are more than just
“‘peddlers’’ and who must be able to grasp
some science and technology in order to
function as an information pipeline.
Sometimes such representatives can be
located.

During the same ten-year period of
time, manufacturers have also seen the
need to develop applications seminars to
pipe the knowledge to contractors. Ex-
tremely good work has been done by ob-
jective, independent audio seminars. Ex-
amples are Syn-Aud-Con by Don and
Carolyn Davis, and the basic, interme-
diate, and advanced classes included in our
NSCA Show each year.

Seminars of various sorts have become
increasingly popular during the last three
years simply due to the needs outlined
above. That is, you can't expect your prod-
uct to be used in installations unless you
train the contractors in how to use it! The
contractors and consultants also recognize
the need for these seminars and are
generally quite willing to create the time
needed to attend them.

Recently an interesting refinement of



this seminar process has developed. In-
dividual manufacturers of sophisticated
equipment such as IED, AMX, Crown,
and Bose have created their own seminar
series. These seminars are not ‘‘sales-
oriented’’ in that they do not simply hype
the manufacturer’s product. In each case
they attempt to help the contractors and
new employees of the contractors to bet-
ter understand the product and how it is
intended to fit into applications. In each

“FREE"” CLASSES ARE
SOMETIMES PERCEIVED
AS VALUELESS CLASSES.

case the classes also impart better overall
understanding of the general technology,
entirely apart from the manufacturer’s
products.

The sum result of all of the seminars,
classes, etc. which are developing will cer-
tainly have a positive effect on the flow of
information to the designers, sellers, and
installers of sound and audiovisual sys-
tems. I strongly recommend that every
person involved in our industry take the
time to participate in such events. A con-
tractor should remember that if he decides
he is too busy to attend a class, some of
his competitors can get a leg up on him
in terms of today’s technology.

We must now return to an earlier point
— The Role of the Representatives in this
education process. The sales represen-
tatives must be involved if these seminars
are to be effective! Representatives func-
tion as a servo mechanism which enables
the intended targets and the providers of
the education to best interact with each
other.

The AMX Corporation of Dallas, Texas
serves as an ideal example of how a *‘rov-
ing seminar’’ should work. Here are the
steps which AMX has employed in order
to produce a very successful series of
seminars in various cities throughout the
nation.

1. AMX tries to conduct a seminar in
conjunction with each major trade show in

2. AMX also enables its representatives
to select key cities in which a seminar
takes place.

K
QUALITY ISN'T EXPENSIVE

e e = 9 ®

558322 §' It's Priceless!

3 . At BIAMP Systems, the
| QUALITY of the sound
_ is always our continuing
R design criteria. BIAMP's new

CASCADE stereo mixers use

discrete transistor preamps
and low noise, high slew-rate
electronics for clean, trans-
parent, no-compromise
sound.

CASCADE mixers also give
you four aux sends, three
returns, balanced outputs,
phantom power and much,
much more.

In 12 or 16 input portable
consoles or an 8-channel rack mount model, CASCADE
mixers represent an ideal balance of price, performance,
reliability and the features you need.

Call us toll-free at 800-826-1457 for free descriptive
literature and the name of a BIAMP dealer near you.

— AMERICAN
iamp )i
CRAFTSMANSHIP
14270 NW. Science Park, Portland, OR 97229 (503) 641-7287
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3. The representatives are responsible
for targeting the contractors and con-
sultants who are to be invited.

4. The representatives are responsible
for date and site selection, hotel and

meeting room, and coordination.

5. AMX provides the demo equipment,
the factory engineers, and pays for the
event.

When planning these events, here are

1
|

Imagine. A professional DJ mixer with features and sonic performance |
that can rival broadcast and recording studio boards. A dream?
No, it's the DM1912 preamp mixer from Numark's Professional

Products Division.

For mixing live track acts, CD and DAT sources, the DM1912 features

inputs for four mics, six stereo line sources and three turntables.

A source assignable six-band graphic equalizer lets you fine-tune ‘
only those input sources you select.

With the DM1912’s input assignable monitor bus, you can listen to ]
one source in your left earphone and another in your right earphone

for more precise cueing. A special voice-activiated talkover feature
automatically lowers the program volume when you speak.

In addition to a source assignable crossfader, there’s also a special
Beat-Blend™ feature that enhances the sound quality of two l

program sources during beat mixes.

Check out Numark's DM1912 mixer at your local professional audio ]
retailer and see the mixer of your dreams come to life.

NumarkEED

A world leader in interactive audio mixing products

Numark Electronics General Offices

503 Newfield Ave., Raritan Ctr, Edison, NJ 08837

(201) 225-3222 Telex: 287-249 Edin
Fax: (201) 287-2155

West Coast Branch:
4486 Runway Streel, Simi Vallay, CA 93063
(B05) 522.3550 Fax: (B05) 584-8416
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some tips that usually help:

e Check your industry calendar for
potential conflicts.

* Make a definite assessment of what
your fundamental goal is.

® Do not try to “‘educate’’ too wide a
variance of students, — i.e., both basic and
extremely advanced.

Make certain the person conducting the
class is a good teacher, a good presenter.

Charge a deposit or a fee of some sort,
payable with the application, even if you
refund it later. Reason: Attendees are
much more likely to show up if they have
paid something. . .and ‘‘free’’ classes are
sometimes perceived as valueless classes.

Make certain well in advance that you
have all of the aids required in order to
make a proper presentation: e.g., over-
head projectors, blackboards, product
demo gear, etc.

Have a well-planned agenda — a lesson
plan; but provide frequent question and
answer periods.

Better to be over-organized than under-
organized.

If the class is longer than one day, and
there is an evening to use wisely, a social
event is nice...but it is a mistake to make
the social event the most important aspect
of the event. Those attending should be
present to learn!

Wherever possible hold your class in
conjunction with a major event in our in-
dustry such as our NSCA Show. This
assures better attendance and reduces
travel cost.

We are urging all manufacturers to con-
duct classes, seminars, and workshops.
We also urge contractors and consultants
to attend these events whenever practical.
By doing this we will narrow the applica-
tions gap. The old adage must be re-
worded: If a manufacturer invents a bet-
ter mouse trap, he will have to beat a path
to the world’s door. And the best way to do
S0 is with seminars. |
Wes Alderson is President of WesTech Mar-
keting, the manufacturers representative
organization based in Culver City,
California.




The Perils and
Triumphs of Wireless
Technology

he stage is set; the show must go
I on. The performer, a tinge of self
consciousness etched on his face,
walks out in front of the crowd. His hand
reaches down under his jacket, and
fumbles around for the tiny mute switch
on his transmitter. Click! The switch is
pushed, and with a shrug of his shoulders,
he puts a smile on his face to engage the
audience. He takes a deep breath; every-
one waits with anticipation. Then. ..
nothing. No sound happens. The hall is
filled with tension, and not the booming
voice of the performer.

He rushes his hand to the transmitter
and clicks the on/off switch, and tries again
with the same lack of results. At this point
the engineer runs up to the stage to ex-
amine what is wrong. The transmitter is
removed, and it is quickly determined that
a bad battery is at fault. The battery is
replaced, and the performer begins anew
— with a little egg on his face.

Wireless microphones always create a
love/hate relationship with users: people
love the freedom, but hate and seldom
understand the limitations. Yet, wireless
is here to stay. Many of the early prob-
lems, for the most part, have been solved,
but nothing will ever be as reliable as a mic
hardwired into a system. Problems of in-
terference continue. Placement of wireless
requires special attention, choices have to
be made between VHF and UHF. Budget
constraints and usage need to be meshed

An Overview

By ALLAN VARELA

with the demands of wireless technology.

Last, but not least, the client has to be
dealt with. There may in fact be unreason-
able demands made by the client on wire-
less technology. Handling is a problem, as
some users treat the equipment with box-

paging. Lectrosonics, Telex, Williams,
TOA, and Nady are several of the products
that Power Sound uses. For Jennings, the
actual design of the mute switches can
become problematical.

*“The biggest drawback that we have

Williams Sound’s Liberator
One wireless microphone system.

ing, as opposed to kid, gloves. Wireless
also requires much more user cognizance.
Mute and on/off switches must be remem-
bered. Batteries must be checked and re-
placements kept on hand. If an engineer
is being used to mute the wireless chan-
nels at a control board, the engineer must
know when to mute them, and, therefore,
must stay awake — a problem for some
nonprofessional engineers.

Peter Jennings from Power Sound of
New England, a New Hampshire based
sound company, uses wireless systems for
his clients. Power Sound’s business
centers around the Catholic Church,
schools, industry, background music and

The Comtek RPT 182 repeater and accessories.

found, especially for priests, is that a good
many of the wireless systems that we use
have a small, flush slide mute switch,”’ says
Jennings. ‘‘For a priest or other clergy
who wear robes, to try and reach through
the robe to find a slide switch is almost im-
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possible. A new Lectrosonics and a Telex
model have a toggle switch on the top of
the transmitter.”” Not muting can be very
embarrassing as off stage remarks or not
for public activities will transmit through
the system with revealing results!

Wireless systems find their limitations
from the political world more than from the
technical world. It is certainly technically
possible to build powerful, almost foolproof
systems. However, the FCC rules regard-
ing wireless systems hinder this from hap-
pening, In effect, a wireless user can be
thought of as a mini-broadcaster. It would
be impossible and impractical for the FCC
to license everyone with a wireless mic,
so restrictions as to transmitting frequen-
cies and transmitting power are in force
for all wireless systems from the mic sys-
tems found in churches to the intercom
systems found in playhouses. The game
for the manufacturers is to get the best
possible results from within set rules both
political and physical.

Whereas a high power radio or televi-
sion station may transmit within their re-
spective frequencies at say 50,000 watts,
a wireless system is restricted to 50 milli-
watts. If your particular system doesn’t
offer good signal capture ratio, any trans-
mission from a frequency along side of
your frequency can leak into your receiver.
The stronger that side frequency trans-
mission, the greater the chance that inter-
ference will occur. The geographical loca-
tion of the wireless system, therefore, be-
comes very important. If you are in a re-
mote area of the country where little else
is happening in the local broadcast world,
less concern about your transmitting fre-
quency is in order than if you are in New
York City where the air is full of every-
thing, everywhere. Also, if you are using
multiple systems with frequencies next to
each other, good capture ratio is
imperative.

Even when all these considerations are
dealt with, a more direct interference
problem can happen simply because of the
immense popularity of wireless systems.
Tom Smith, owner of Shade Tree Produc-
tions in Longwood, Florida explains:

“‘“There are so many people out there
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Sony's WRT-28 UHF
wireless transmitter.

Lectrosonics’ CRI85 receiver, M185 transmitter
and HI185 plug-on transmiltter.

that use wireless. I did a job at a hotel in
Orlando using wireless. Everything was
fine until the rock band in the next room
started playing. They were using the same
frequencies that I was using.”” Smith is in
favor of setting up a local wireless network
to reserve, as much as possible, brand use
and frequency allocation within a particular
venue. ‘“This is a problem for me because
I have to bring several systems to each
job.”

A person with a
talkback mic in the
audience may be sit-
ting, and probably
will be sitting, in a
null spot.

The frequency location of a particular
unit is important as well. In the VHF band
between 130 MHz and 230 MHz, a wire-
less system may have plenty of room to
breathe depending upon where you are
using it. If, however, your system falls
within the VHF low band (25 MHz to
around 80 MHz), you may find a local CB
user issuing his handle during your per-
formance even though you are in a remote
area.

Antenna length is a factor as well; the
lower the transmitting frequency, the
longer the radio wave. An antenna of
possibly 5 feet is needed for a lower fre-
quency, while an antenna of around 15 in-
ches fits the bill in the VHF high. band.
UHF units can live with an antenna of five
inches. Each frequency band has its own
limitations as to range, ability to penetrate
walls, reaction to metal beams, and drop-

out areas. The UHF band limits range, but
penetrates walls better. There are fewer
other broadcasting activities in UHF, so
outside interference may be slight, but the
incidence of null zones or signal dropouts
around a given room can increase.

Wireless systems range in price from 50
dollars for low band systems to several
thousand for the top of the line. Oddly, the
price of a system doesn’t guarantee the
best of all specs. The two hundred dollar
range Samson and Nady systems offer
some of the best signal-to-noise ratios on
the market. Signal-to-noise ratio problems
were solved by a technique called com-
panding. Companding is much the same
as noise reduction for a tape machine. The
signal is first compressed, transmitted,
and then expanded again.

John Nady was one of the first to use
this technology, and holds a patent on it.
Early UHF systems were designed with
signal-to-noise in mind, yet it still wasn’t
the answer.

““The first UHF unit that came out in
the 900 MHz area was from Sony,”’ says
Nady. ‘‘They came out with it because up
at that frequency you can modulate plus
or minus 300 kHz. That allows you to get
90 dB signal-to-noise ratio. However, to-
day almost everyone uses companding.”’

Systems are now available from a mul-
titude of manufacturers from Comtek and
HM Electronics to Sony and Vega; from
Peavey to Beyer. One thing that is a prob-
lem is lack of interchangability between
systems. Frank Coates from Ace Music in
Maitland, Florida does a lot of wireless
work including the new Dick Tracy exhibit
for Disney.

“‘I have more trouble with just the
lavalier cables on the belt pack systems as
they are always pulling out, or pulling from



the head piece.”’ says Coates. ‘‘Basically,
I wish everyone could come to some kind
of standard on the LEMO connectors. The
LEMOs are a real problem with dealing
with this particular unit or that particular

AUDIO CVERLOAD

Il Vega
A-42A PRO PLUS
DIVERS(TY, RECEVER

Vega’s R-42A pro
plus diversity receiver.

unit. When you do a rental stock situation |

for a convention service company, it would
be nice if we could give them a choice of
mics to interchange with all their sys-
tems.”” This would allow tailoring the
sound of the microphone with the job,

The game for the
manufacturers is to
get the best possible
results from within
set rules.

rather than having to settle because the
particular mic is the only one available. l
The durability of these systems is still
in the hands of the end user. Once again,
Peter Jennings relates his experience:
‘‘Another problem with some of these
wireless systems, and it is a problem that

somebody should watch out for, is whether |
or not the microphone is hardwired into
the transmitter or if it goes into a con-
nector,”’ explains Jennings. ‘‘The most |
chronic problem with every wireless is the
fact that the wires are often pulled. When
the user gets through using it at the end
of a session, they grab the wireless micro-
phone wire and wrap it tight around the
case because it is convenient to put it away
that way. The wires are forever breaking.
If the thing is wired in, it is very difficult
to repair. If it goes to a connector it is very
easy to repair. A connector oriented micro-
phone on a wireless is important.”

Even with proper training and best in-
tentions, abuse can happen. ‘‘Trying to
make them [the customer] handle wireless
gently is important,’’ says Jennings. ‘‘But
the situation of a priest after a mass talk-
ing to everyone who wants to talk is a
reality. While he is talking, he is removing
his wireless, and he might wrap the wire
tight around it. A good strain relief, if any-
one could come up with such a thing,
would be important,”’

l

~N
Push buttons to select channels
Model D2V—modulates 2 video sources
ChannelPlus modulators put each video source on a different
UHF or cable channel so that your customers can watch VCRs,
satellite receivers, CCTV cameras, cable boxes, etc. on every
TV. Create private cable head-ends quickly and economically.
For each video source select the desired output channel
number by front panel controls. From 1 to 24 channels can be
combined with antenna or cable service.
Write, Call, or FAX for free brochures and application notes.
W\ muieiplex -
technology, inc. 1\
3200 East Birch Street, Brea, CA 82621-6258, U.S.A.
714-996-4100 » 800-423-0584 « FAX 714-986-4800
€ 1930 Multiplex Technology, inc., Brea, CA 92621
J
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EIGHT

UHF’s

time has come.

With the introduction of the
Samson UHF* Series, we
thought it might be helpful to
provide you with new informa-
tion about this technology.

1. UHF gets better

reception. Yes it does, in the
sense that UHF operates at the
higher frequency range of

©1990 SAMSON TECHNOLOGIES CORP

THINGS
YOU SHOULD
KNOW

ABOUT UHF
WIRELESS.

902-952 MHz. There is a lot
less traffic up in that band-
width. And, more importantly,
less RF interference and noise.

2. New UHF technology
has recently been

made available. For the

UHF Series, Samson put four
of our finest wireless engineers®
on the case. Using up-to-date
developments like Di-Electric
filters, Gas-Fet and new cellular
technologies, they were able to
bring UHF up to a higher level
of performance.

Beres

3. UHF sounds better.

A dangerous generalization per-
haps, but it does have wider RF
dynamic range. And because we're
the first to use dbxtNoise Reduc-

tion in UHF, the resulting audio
quality is even more impressive.

4. More frequencies

are available. Samson offers
seven UHF frequencies that
can be used simultaneously. If
you're already running a lot of
VHF on stage, you can place
our UHF frequencies on top of
these without any interference.



DIVERSITY

MUTE

POWER

5. Samson UHF offers
more microphone options.
The all-brass UH-4 hanc-held
transmitter is available with an
incredibly wide variety of the
industry’s most popular mic
elements. The streamlined
UT-4 belt pack transmitter comes
equipped with a broad range of
high quality lavalier micro-
phone capsules.

6. Samson UHF antennas
set new standards. Custom
made so they are acutely sensitive
to our bandwidth, Samson’s high

efficiency cellular antennas can
be either front or rear-mounted.
Because they are positioned

at a 45° angle to the front panel,
several UHF systems can be
cascade-mounted in a single rack
with all antennas in the clear.

7. UHF is more expensive.
Until now. Because of robotics
assembly techniques and the
very latest in surface-mount
technology, Samson was able to
make UHF a realistically priced
option for a whole new class of
users.

8. Write for a free Samson
UHF White Paper. Find out

more about UHF and one com-
pany’s approach to this exciting
technology. A higher method that
promises clearer reception for
everyone in the wireless future.

I case vou were reading, too fast. we wanted w
remind vou that this ad s about UHE not VIIF
wircless

As long as veu are reading our ad this closely, we
thought we'd tell vou who they are: Yukinaga Koike.
Doug Bryant, Takao Horuchi and Susumu Tamura,

tdbx is a registered wademark of Carillon Industries

SAMSON
WE ARE THE WIRELESS FUTURE

Samson Technologics Corp. FO. Box 9068. Hicksville, NY 11802-9068
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A diversity system also may be in order
for some locations. Essentially, a dropout
can occur because of 180 degree reflec-
tions arriving at the receiver antenna with
the direct signal. The phase cancellation
nulls the signal. Also, a person with a talk-
back mic in the audience may be sitting,
and probably will be sitting, in a null spot
as regards his distance from the receiver
and a quarter wavelength of the transmitt-
ing frequency. Many times the engineer
must physically move a receiver to gain the
signal back.

Enter the diversity system. This system
uses two antennas to pick up the signal.
There are three approaches to these sys-
tems. The most expensive is the post
detection combining system. This system
uses two separate receivers, one for each

One thing that is a
problem is lack of in-
terchangability bet-
ween systems.

antenna. The signal output signal from the
receivers is compared and the stronger is
chosen. Awareness of the system
‘*‘breathing’’ as it switches between the
two receivers can be a drawback. A
switching diversity system compares the
signals from the two antennas and feeds
the strongest signal to the receiver. If,
however, the stronger signal is inter-
ference, the interference will be chosen.
A third type, and perhaps the best system,
is the antenna combination system. The
receiver antennas’ (two or more) signals
are amplified, and then they are combined
to yield one stronger signal.

With all of this said, yes, wireless mics
are used very successfully every day in
every way. Awareness of the limitations of
wireless, and awareness of why things may
go wrong, can make the contractor’s job
easier when installing systems, and when
training the end user. Education is the key.
Although a hardwired mic requires less at-
tention, many wireless users prefer the
freedom that wireless offers, and must
learn how to use and care for their
wireless system. |



Wireless
Applications

Installation and Antenna Systems

This article is excerpted by permission,
from ‘‘Wireless Microphone Application
Techniques,” written by Gary J. Stanfill,
President of Vega, and published by Vega,
a Mark IV company.

side from remote antennas
A and RF distribution systems,
installation of wireless equip-
ment does not differ greatly from the in-
stallation of other types of audio equip-
ment. For example, provisions should be
made for adequate cooling of the receiv-
ing equipment, especially when it will be
rack mounted. Although wireless equip-
ment is no more sensitive to heat than
other types of audio equipment, wireless
systems usually have more alignment and
adjustment points. For this reason, aging
due to excessive heat may have more pro-
nounced effects than for some other types
of equipment.

Mounting of wireless receivers next to
digital devices such as effects generators,
digital delays and microprocessor-
controlled instruments should be avoided.
Even when the digital equipment meets
current government regulations for in-
terference (and a great many older units
do not), there may be problems. The
government limits are designed to protect
other equipment in the immediate area,
not equipment stacked on top of the digital
equipment. In many cases, mounting a
wireless receiver in a rack just above or
just below the digital device will cause
problems. Often, the wireless system will
work more or less normally, but squelch
operation with the transmitter ‘‘off’’ my
be erratic, or the squelch may not func-
tion at all. In rare instances, the wireless
audio may be affected in some manner.

BY GARY J. STANFILL

Whatever the nature of the problem, it can
generally be fixed by simply moving the
wireless receiver further away from the
digital device. Quite often, a move of only
5 or 10 inches (12 to 25cm) will completely
solve the problem.

Particular care should be taken to keep
the wireless receiver away from high
power audio amplifiers. Not only do power
amplifiers produce considerable amounts
of heat, they may contain high power digital
switching circuitry. A growing number of

Mounting of wireless
receivers next to
digital devices should
be avoided.

modern designs employ high frequency
switching power supplies or switching
power amplifier sections. Because of the
high power involved, the potential exists
for wireless interference. Other types of
digital equipment such as personal com-
puters and digital remote control equip-
mert (zone control systems, for example)
can also be troublesome. Although no ac-
tual problems will be encountered in a ma-
jority of installations, it is important to
keep the possibility in mind in the event
of difficulties with the wireless equipment.

If the wireless system is being per-
manently installed, especially in an equip-
ment rack, care must be exercised to avoid
shielding or blocking of the antenna. It is
almost necessary to use remote antennas
when wireless receivers are mounted in
equipment cabinets. Even if the back of

the cabinet or rack is open, the antennas
will be in close proximity to the metal in
the enclosure, as well as other equipment
which may be installed. Sometimes over-
looked is the fact that cabling can also ef-
fectively shield an antenna, even its own
cable in the case of an external antenna.
Metal window frames are also often over-
looked as a source of shielding, especially
since it may not be apparent that they are
metallic. It is always advisable to spend a
few minutes examining the installation area
for potential problems of this type. This
simple precaution can often save substan-
tial headaches later.

In spite of the recent trend towards
heavier use of diversity systems, non-
diversity systems can perform effectively
in most installations. This is especially true
of fixed installations, where conditions do
not often change and there is adequate
time for checkout and setup. When non-
diversity systems are used, it is almost
always necessary to check the installation
to make sure that there are no dropouts
in the areas where the transmitter will be
used. This can be accomplished by ‘walk-
ing’ the coverage area while listening to
the sound system. If any dropout problems
are encountered, it does not necessarily
mean that adversity system will be
needed. Unless there are a number of
dropouts or they are unusually severe, it
probably will be possible to quickly cor-
rect the problem without an equipment
change.

If a dropout or two are experienced, the
receiving antenna installation should be
reexamined. Particular attention should be
paid to possible blocking and pattern dis-
tortion problems caused by metallic ob-
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jects. If blocking doesn’t seem to be a
problem, it may well be that a slight reloca-
tion of the antenna will solve the problem.
Quite often, a shift of only a few inches
will cure a stubborn dropout zone while
not introducing any new problems. Rais-
ing the antenna is very often helpful,
especially if it is not well above the level
of the transmitter. If a problem persists,
perhaps a better antenna such as a dipole,
or moving the antenna slight closer to the
transmitter will help. With a little experi-

Nondiversity systems
can perform effec-
tively in most
installations.

mentation (and a little experience), it
should almost always be possible to quickly
arrive at a fully satisfactory configuration.

Because of potential overload problems,
it is necessary to ensure that the wireless
transmitters cannot get too close to the
receiving antenna in the amplified systems.
Normally, it is desirable to place the re-
ceiving antenna relatively close to the loca-
tion where the transmitter will be used.
However, operating a transmitter closer
than about 20 feet (6m) to an antenna with
an attached amplifier invites problems.
This is a particularly important considera-
tion in installations where multiple trans-
mitters will be used. In spite of the poten-
tial overload and intermodulation prob-
lems, the RF line amplifier must always be
located at the antenna, not the receiver.
This is because once the signal has be at-
tenuated by the cable, amplification is
more or less useless. In fact, adding an
amplifier at the wrong end of the cable can
often actually decrease range, especially
when a high quality receiver is being used.

Because of the necessity of remotely
locating the line amplifiers, supplying the
necessary operating power and protecting
them from,the environment , system reli-
ability may suffer. For example, it is not
all that unusual for power to accidentally
become disconnected from an amplifier,
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resulting in performance far poorer than
would be the case without the amplifier.
However, since there is often no recog-
nizable major failure, the problem may go
unnoticed for some time while other
equipment is blamed for any difficulties.
For all the reasons, it is virtually always
better to install a lower loss cable , move
the receiver closer to the antenna or select
a higher performance antenna if the use
of the line amplifier can be avoided.
Oftentimes, it is desirable to have one
antenna feed two or more receivers. In
this case, a multicoupler (amplified signal
splitter) may be used. These devices
typically have four outputs, allowing one

Oftentimes, it is
desirable to have
one antenna feed
two or more
receivers.

antenna to drive up to four receivers.
However, multicouplers are wideband ac-
tive devices much like line amplifiers and
have most of the same limitations in res-
pect to overload, intermodulation and in-
terference rejection. Splitters are RF
signal dividers with no amplification.
These devices provide a good RF impe-
dance match to minimize signal loss, unlike
simple ‘‘tee’’ connectors, which are often
extremely lossy. Splitters can be used to
divide the signal from one antenna to drive
two receivers. However, it is important to
realize that each two- way split will reduce
the range of the wireless by about 32 %.
This may be acceptable in situations where
the antenna is short and the operating
range is not too long. Splitting more than
two ways will reduce the operating range
to less than 50% of normal and should
never be attempted.

When both a line amplifier and a multi-
coupler are needed, it is possible to use
both at the same time. It is also possible
to use more than one coupler in series to
drive from 5 to 16 receivers. The practical

limit is 16 receivers; multicoupler driving
four other multicouplers, each of which in
turn drives four receivers. Using either a
line amplifier and multicoupler combination
or one multicoupler driving a second multi-
coupler will, unfortunately, further
increase the possibility of encountering in-
terference or overload. However, satisfac-
tory operation will be obtained in most
instances. Use of more than two active de-
vices (two multicouplers or one line ampli-
fier and one multicoupler) in series is
strongly discouraged. It is sometimes
possible to configure combinations of line
amplifiers, splitters and multicouplers in
such a way as to avoid some of the inherent
limitations. Because these solutions de-
pend upon the characteristics of specific
items of equipment, it is highly advisable
to contact the manufacturer for technical
assistance before proceeding.

A common question is whether or not
it is necessary to terminate unused multi-

A shift of only a few
inches will cure a
stubborn dropout
zone.

coupler outputs in 50 ohms. While it is
always good practice to do this, whether
or not it is actually necessary depends
upon the characteristics of the particular
piece of equipment. Leaving unused out-
puts unterminated may reduce the isola-
tion of the multicoupler (the attenuation
from one output to another output). Poor
isolation can sometimes cause one re-
ceiver connected to the multicoupler to in-
terfere with another connected receiver.
For some units, this may be a problem
even with all outputs terminated. This
problem may appear when using multi-
couplers with inherently poor isolation or
receivers with high leakage out of the
antenna connector. In the event of prob-
lems with systems using either line ampli-
fiers or multicouplers, it is a good idea to
try connecting whip antennas directly to
the receiver input to see if this corrects



the difficulty. In troubleshooting this type
of system. the obvious shouldn’'t be
overlooked. Line amplifiers and multi-
couplers are usually separately powered
and it is often easy for the power to be
turned off and become disconnected.

It is worthwhile to
confirm that it is not
being caused by
noisy ac power.

Sometimes it is desirable to cover an
unusually large area, to extend coverage
to an isolated secondary area or to satisfy
some other special or unusual require-
ment. In a majority of cases, it will be
possible to provide the capabilities desired
and to achieve good results. However, a
significant amount of hardware may be
necessarv to properly implement the
antenna and RF distribution systems. Pur-
chase and installation of this equipment is
likely to be expensive and mistakes may
be costly. Because of this and the special-
ized nature of such systems, it is usually
best to obtain expert assistance. Often,
the wireless manufacturer can provide
valuable assistance. However, because it
is frequently necessary to make an on-site
survey prior to preparing a design or mak-
ing recommendations, it may be necessary
for the manufacturer to make a referral to
a qualified consultant.

In a surprising number of instances, in-
terference problems in wireless systems
are caused by noisy ac power. That is, the
interference enters the receiver through
the ac power line, rather than thru the
antenna connector. Aside from noise in-
jected on the power lines by digital devices
and equipment with switching power cir-
cuits, site electrical machinery and lighting
equipment can be significant noise
sources. Arcing contacts, poor electrical
connections, defective fluorescent ballasts
and tubes, lamp dimmers, defective
motors, and many other electrical devices
not only radiate noise, but also can inject

noise onto the ac power lines. Both con-
tinuous noise, such as that caused by
motors and rotating contracts, and random
noise bursts are commonly encountered.
Wireless equipment can also be affected
by high energy transients appearing on the
power lines. Because these transients are
often very high in amplitude, they can cou-
ple through the power supply in the wire-
less receiver and affect the circuitry.
When interference is experienced in a
wireless system, it is worthwhile to con-
firm that it is not being caused by noisy
ac power. If noise is present on the audio
output when the receiver is squelched, it
is virtually certain to be power line noise.
Burst or impulse type noise also often
enters the wireless system via the ac
source. One quick way to check for the

noise source is to use a battery operated
FM radio tuned to a weak station. If the
FM radio does not receive the same noise
as the wireless, it is highly likely that the
ac line is at fault. In order to correct this
type of problem, the best choice is chang-
ing the ac power source to one free of in-
terference. If this isn’t feasible, a combina-
tion power line filter and surge suppressor,
such as sold for use with personal com-
puters, will often help. However, the less
expensive versions of these devices have
only minimal filtering and may not work
very well. Better quality filters are sold by
both electrical and electronics distributors.
Keeping a quality power line filter on hand
for troubleshooting purposes can be a wise
investment.

|
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Wireless
Interference

Everything You Ever Wanted to Know!

ireless interference is a subject
that really cannot be covered in
just a few paragraphs, so let’s

dig in. To start, lets talk about interference
that is not caused by other wireless micro-
phones being used at the same time and
at the same location. For lack of a better
term, let’s call it outside interference.

If you have taken the usual precautions
in selecting the frequencies of the wireless
mics you are going to use in a given area,
most people would say that you should ex-
perience no trouble. The real trouble may
be in the use of the word usual. Most
manufactures design their wireless mics
to operate in a frequency group between
154 MHz and 216 MHz. Within this group
of frequencies is the VHF TV channels.
The unused TV channels within a given
area are a good start in selecting a work-
able frequency. I have found that if you are
further then 75 air miles from a TV chan-
nel’s transmitter you, from a practical
stand point, should be able to use wireless
within that TV channel’s bandwidth. For
instance, in the Los Angeles area the un-
used channels are 8, 10, and 12. The prob-
lem is that if you were to take a wireless
to the San Diego area that was on chan-
nels 8, 10 or 12 it would not work because
the San Diego area has TV stations work-
ing on channels 8, 10 and 12.

Happily, the FCC has opened up a group
of frequencies that allow for clear channel
operation within the USA. At least I think
that was the intent of the group that was
able to convince the FCC that clear chan-
nel wireless mic frequencies are really
needed. The truth is that the FCC took
the list of frequencies submitted and
changed it a bit. Here is the list of the fre-
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BY BILL MAYHEW

quencies in Megahertz:

* 169.445 * 171.045
* 169.505 ¢ 171.105
¢ 170.245 * 171.845
* 170.305 ¢ 171.905

At first glance we all yelled ‘Eureka!;
but at second glance we realized that the
spacing was far to close. In fact, you can
get only three of the above frequencies to
work together at the same time. The rest
of the bad news is that there are some

if the squelch is too
loose when you turn
off the transmitter,
the receiver could
allow the spectrum
noise into your
system.

areas in the country that wireless mic
users have experienced interference on
these frequencies. So far in the Los
Angeles area I have found the following fre-
quencies to be interference free:

* 169.445

® 171.105

e 171.845

WHAT IT SOUNDS LIKE

If you are “‘lucky,”’ the interference will
be understandable in your wireless re-
ceiver. By this [ mean that you will be able
to get the call letters of the station that
is interfering with your wireless. With this
information, it can be found if you had a
fault with your wireless or if you are in fact
on the wrong frequency for a given area
of usage.

[ have found that most of the outside in-
terference in wireless microphone re-
ceivers comes blasting thru. It usually
causes the receiver’s VU meter to peg.
The reason for this is that usually it’s a
commercial TV broadcast station that is
causing the interference. Since they use
FM modulation with one deviation of
25kHz, you can see why the wireless mic
receiver (12 to 15kc of deviation) really
hears the outside signal.

A good on-site test, to see if you are go-
ing to be interfered with, is to turn on the
receivers and open the squelch. Now,
listen to the spectrum noise. It should be
just noise. If you hear a carrier you might
want to drag out that old mic cable. But
if you enjoy playing Russian Roulette with
a shotgun there are a couple of things you
can do. First, look at the receiver’s meter.
In the RF position, if the meter reads
higher then 2 microvolts with the interfer-
ing carrier present, you will most likely
have trouble. Even though FM wireless
mics work on the capture principal (the
strongest signal is captured by the re-
ceiver), this is not much of a help when
you consider that your transmitter is mov-
ing about the acting area. With this move-
ment, the signal is being received at vary-
ing strengths by the receiver. During a
period of weak reception from the wireless
transmitter the interfering signal could be
received by the wireless receiver. If the
interference is 2 microvolts or less on the
RF meter of the receiver, try moving the
receiver a few feet. This could make all
the difference in the world. The idea is to
find a location that causes the receiver not
to receive the interference. You might also

(continued on page 60)



Shure L Series
brings reliability to affordable wireless.

If you're providing wireless
microphone systems to churches,
P schooals, 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.

We didn't forget the details.

Designed and built by Shurein the US.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
performance 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
other inputs. And L Series lavalier systems come with
the 839W, a reliable Shurz condenser lavalier microphone
designed for clear, natural vocal pickup. The L2
Handheld Transmitters, available with interchangeable

Why take chanceswith
anything else?

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 economy.

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.

THE SHURE UIRELESS
L SERIES
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THEORY AND APPLICATIONS

ACOUSTICAL ROOM
SIMULATION, PART ONE

By Steven J. Orfield and Richard G. Pierson

There have always been
two different views
regarding the evaluation
of ‘‘acoustic quality,”’
whether this evaluation
refers to an electro-
acoustic signal or to a
room. On the one hand,
the listener can evaluate
‘‘quality’’ subjectively
but often quite accurate-
ly via simply listening.
On the other hand,
many more formal
evaluation techniques
have been attempted or
employed.

Since the 1950s, interest has been grow-
ing steadily in the field of psychoacoustics,
particularly as it applies to room response.
This interest of the architectural acoustics
community was clear and eloquent in the
Beranek study, ‘‘Music, Acoustics and
Architecture,”’ in the noted Cremer &
Muller work, ‘‘Principals and Applications
of Room Acoustics,”” as well as in a num-
ber of other studies of approximately the
same time period. While the listener’s
response to a room has been an ongoing
interest for a much longer period, the
1950s suggested an increased interest in
experimental validation of the causes of
psychoacoustic ‘‘room quality.”’

While the last 30 to 40 years have shown
an increasing interest in room performance
among the acoustical community, the last

10 to 15 years have established a period
of broader interest in both the acoustical
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and audio communities. This is due in part
to the clarification of basic research in the
area and in part to the development of in-
expensive, portable acoustical test instru-
mentation with which to document many
performance claims. Testing metrics and
data directly or indirectly convertible to
psychoacoustic information has recently
become more and more a part of the pro-
fessional design and verification process.

While the 1980s was clearly a time to
begin to quantify and test for
‘“‘psychoacoustic quality,” the 1990s will
certainly be the most fertile period in
acoustic history for the simulation and
recreation of acoustical signals and
thereafter to simulation of room perfor-
mance. This simulation process, here
referred to as ‘‘Acoustical Room Simula-
tion’’ (ARS) is of interest to the design
community for a number of reasons. First,
if electronics could partially or fully
substitute for physical architectural

acoustics, many new facilities could be
designed as ‘‘multi-purpose rooms’’ in the
broadest sense of that descriptor. Second,
if room simulation were possible, acousti-
cal simulation rooms which allow the in-
vestigation of physical acoustics via listen-
ing experiments (programming an as yet
unbuilt room into an accurate audio dem-
onstration) could greatly influence how the
“client”” makes decisions regarding
acoustical performance. Thus, whether
one is an architectural acoustic ‘‘purist”’
insisting on no electronic reinforcement of
spaces or one is open to electronic solu-
tions of high quality, there are clear advan-
tages to the concept of Acoustical Simula-
tion Rooms (ASR).

Part I of this series of articles will pro-
vide a look at the theory and application
of ASR rooms along with a look at a poten-
tial design of such a room. Future parts
will describe the actual implementation and
performance of a system assembled to
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provide room simulation. Underlying this
work is a cooperative research effort un-
derwritten jointly by Yamaha Professional
Audio and Orfield Associates for the pur-
pose of developing a practical view and ap-
plication of audio simulation.

BINAURAL LISTENING &
ROOM RESPONSE

Over the past two months, Sound &
Communications has published a two-part
series on the theory and application of the
binaural recording process. This process
is of interest due to the basic fact that
there are numerous cues provided to the
live listener via the aural system and the
physical ear structure. In addition, any
room provides different cues to each ear,
as the listener is generally not at a sym-
metrical midpoint of any axis of the listen-
ing room. As a result, binaural sound re-
cording attempts to recreate the physical
reflection pattern at each ear in order to
provide natural shifts in frequency re-
sponse, amplitude and time arrival. The
ideal result of binaural recording will be a
highly accurate reproduction of the live
performance as heard at the binaural tor-
so position (mic position).

While the binaural series of articles be-
gan to look at the characterization of the
receiver of sound (the listener), the cur-
rent series is more interested in the
source-path-receiver description, as this
entire process is what ARS must attempt
to model.

ROOM ACOUSTICS

The acoustical benefits of rooms has
been debated for years, and resolution to
many of these questions is quite recent.
From Beranek’s determination of the ben-
efit of the ‘‘Early Time Delay Gap’’ (the
period between direct sound and the first
reflections) to the work of many acousti-
cians in the consideration of lateralization
of sound (the power, time and frequency
differences in sound arriving at the two
ears of a listener), there has been increas-
ing clarity in the definitions of what is a
desirable set of room characteristics.
(Cremer, in chapter II1.1 of his ‘‘Principals
and Applications of Room Acoustics,”’

Figure two. TEF Energy Frequency Curve.
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notes recommendations for reverberation
time, a ‘‘clarity index,”’ background noise
levels, a ‘‘late to early sound arrival in-
dex,”’ along with many other suggestions.
Beranek, in ‘‘Music Acoustics and Archi-
tecture’’ (unfortunately out of print) in-
cludes an entire table of recommended
values for room performance.

BASIS IN MEASUREMENT

In looking for a paradigm foroth
measurement and existing data, the Time
Delay Spectrometry (TDS) measurement
process has established the broadest data
base so far in time-base measurements
known as Energy-Time-Curves (ETC).
These graphs represent a ‘‘time window’’
snapshot of sound. The ETC graphs can
be viewed as amplitude versus time plots.
They can also be viewed as frequency
response information over a predefined
‘‘time window’’ via use of an alternative
data display referred to as an Energy-
Frequency-Curve (EFC).

Figure Three.
Room Simulation Variables

Source position
Source condition (live or reinforced)
Source binaural time delays
Room surface reflections
Surface frequency response

(NRC, etc.)
Phase shift at reflections points
Background noise level
Reverberation time

While software has not yet been in-
troduced which will provide lateral or ver-
tical directional (polar) information from
single position measurements, this is close
on the horizon and will allow for verifica-
tion of actual live-versus-ASR compari-
sons. An alternative program which cal-
culates psychoacoustic metrics, has been
available from Norwegian Electronics for
a number of years for use on their dual
channel analyzer.

PROBLEMS AND VERIFICATION
OF ROOM
RESPONSE SIMULATION
As one begins to consider the simula-
tion of a particular room, many variables
become quickly apparent. Some of these

are noted in Figure 3.

In addition to these variables, judgments
must eventually be made in order to
establish what constitutes a significant dif-
ference with reference to each variable.
Finally, one must establish the ‘‘resolu-
tion’’ of the reproduction process which
attempts to provide a simulational benefit.
Once this initial information (or hypothe-
sis) is determined, verification procedures
must be developed in order to establish
reasonable comparative performance.

INITIAL MODEL DEVELOPMENT

For selection of a hypothetical model,
Orfield Associates began by considering
the limiting factors of the actual assembly
of the room in question. The first clear
limit, if this was to be a useful tool to the
serious acoustic or audio professional, was
budget. As an initial budget ceiling, it was
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decided that an expenditure of $25,000 for
audio componentry, along with the use of
only inexpensive acoustic treatments,
would be the rule. These limiting variables
were identified as shown in Figure 4.

Additionally, it was assumed that this
system should be amenable to computer
control, and MIDI interface was determin-
ed to be the most practical embodiment.

Since there was a clear geometric limit
which assumed that sound ‘‘zones’’ must
fall in both the horizontal and vertical
planes (and be symmetrically placed), it
was decided that our initial model would
be based on the 16 zones. (See Figure 5.)

These zones were selected to allow
reproduction of the horizontal and upper
vertical sound planes for a moderate siz-
ed group of people arranged in a rectang-
ular configuration. Because the normal
prescence of an audience typically mini-
mizes contribution from the lower vertical
sound plane, and also due to practicality
considerations, no zones are included for
reproducing this sound plane (in-floor
speaker positions). It should also be noted
that due to the proximity and relative loca-
tion of the source, improper psychoacous-
tic cues will result at ASR room boun-
daries and corners (due to loudspeaker
coverage patterns).

ASR OPERATION

In order to simulate the psychoacoustic
behavior of a wide variety of spaces, each
of the 16 zones was designed to be dis-
crete and unique. Each zone is able to pro-
vide a distinct initial time delay gap, early
reflections, equalization, reverberation and
relative sound level. In order to achieve
this, each of the 16 zones is comprised of
a multi-effects processor, providing con-
trol over delay, early reflections and
system gain (Yamaha SPX1000) and an
equalizer (Yamaha DEQ7). An amplifier
(Yamaha P2160) and compact full range
loudspeaker (Yamaha NSIOMC) are also
included for each zone. Figure 6 is a con-
cept diagram showing interconnection of
the system components.

The advancements made in digitally pro-
grammable audio equipment in recent
years greatly simplifies the task of pro-
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Figure Four.
ASR Limiting Variables

Budget

Room size

Room treatments

Installation difficulties

Control and operation strategies
Visual cue potential

Number and location of sources

gramming and operating an ARS system.
The Musical Instrument Digital Interface
(MIDI), provided on most recent high
quality effect and equalization units, sim-
plifies the task of programing and chang-
ing programs at the effect and equalization
units for each zone. MIDI provides a readi-
ly available means of programing each
component, plus it allows for storage of
each zone program setting for later simul-
taneous recall.

In order to allow for a wide range of
acoustical environment simulation, a
neutral acoustical environment is essen-
tial for an acoustical simulation room. This
would include a low reverberation time as
well as a relatively flat frequency response
with no room resonances. A very low
background noise level is also a critical re-
quirement. These are all being incor-
porated into the ASR project.

ASR APPLICATIONS
ASR technology can be used either in
support of live or recorded performances
or it can be used for acoustical demonstra-
tions. Performance applications for ASR
technology include multi-purpose auditor-

[Al_[A]
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! ASR = REFLECTED CLG. PLAK
Figure five. Diagram of OA Simulation Room.

iums, concert halls, recording studios,
churches, convention centers, meeting
rooms, theaters, cinemas and even home
entertainment systems. Acoustical room
simulation has been used in cinema for a
number of years in the form of Surround
Sound and surround sound systems are
also currently available for home entertain-
ment systems. On a large scale, an ASR
could be used for a rock concert one night,
a convention the next, an opera on a
following night, a large mass the next day,
etc. Such capabilities could ensure a facility
consistent booking by providing a wide
potential client base.

Such a room would also have applica-
tions in the recording industry. This would
be used both as a special effect and also
for motivation of musicians by providing
the psychoacoustic cues to give them ‘‘the
feeling of the hall’’ which is normally ab-
sent in the studio. As an effect, the simula-
tion of lateral and vertical effects provid-
ed by an ASR should provide a more three-
dimensional feel than possible with the
common practice of adding effects in the
mixdown process of stereo recordings.

In the field of acoustics, a room which
could simulate a wide variety of acoustical
events and phenomena would be a great
asset in the design process. Such a room
would aid the design team and client by
allowing demonstrations of various
acoustical parameters such as background
noise, reverberation and reflections to help
them better understand the impact of the
design and related criteria. An ASR room
could also be useful in legal cases concern-
ing aircraft noise, factory noise, highway
noise by allowing simulation of the actual
event to a jury under controlled conditions.

A space which can provide the ideal
acoustical ambience for a wide variety of
events has been sought after for some
time. Early attempts to achieve this utiliz-
ed schemes to physically alter the volume
or amount of acoustical absorption of a
room with operable partitions and variable
acoustic panels. Some variable acoustic
panels allow a choice of absorptive, hard
reflecting and diffusive reflecting surfaces.
Rooms which utilize electronic means of
providing enhancement to the acoustical



environment of a room date back to the
early sixties and include the 6000 seat
Congress Hall of Moscow. Yamaha Cor-
poration in Japan has developed and in-
stalled several elaborate electronic systems
for sound field control called the Assisted
Acoustic System. (More about this in a
later article.)

ASR SIMULATOR BENEFITS

The benefits of ARS technology include
increased retention of information pre-
sented within the room by providing highly
intelligible sound, as required, along with
the aural cues necessary to focus a lis-
tener’s attention on a speaker via source
localization. ARS technology also can
enhance a service or presentation by pro-
viding the optimum acoustical ambience
and also by providing the proper cues to
give a musical performance a high degree
of blend and ensemble. An ASR would also
allow the sound field to be readily change-
able to provide the optimum room re-
sponse for various selections or sections
of a musical performance.

Finally, the acoustical consulting and the
audio engineering community have long

USEFUL READING

AES, ‘‘Time Delay Spectrometry,’ an an-
thology of the works of Richard C. Heyser on
measurement, analysis and perception, 1988.

Bradely, J. S., ‘‘Auditorium Acoustic Measure
from Pistol Shots,’’ Journal of the Acoustical
Society of America, July 1986.

Beranek, Leo, ‘‘Music, Acoustics and Architec-
ture,”’ John Wiley & Sons, Inc., 1962.

Cremer, Lotha and Muller, Helmut, *‘Principals
and Applications of Room Acoustics,”” Applied
Science Publishers, 1978.

Jordan, Vilhem Lassen, ‘‘Acoustical Design of
Concert Halls and Theaters,’ Applied Sciences
Publishers, 1980.

Orfield, S. J., *‘Psychoacoustics and Perfor-
mance Sound, Part I: Theory,”” Sound & Com-
munications, December 1987.

Orfield, S. J., *‘Psychoacoustics and Perfor-
mance Sound, Part [[; Measurement,”’ Sound &
Communications, January, 1988.

Orfield, S. J., *‘Binaural Audio, Part [: Theory,
Benefits and Applications,” Sound & Communica-
tions, Sept., 1990.

Orfield, S. J., ‘‘Binaural Audio, Part II: Record-
ing System Development Applications,” Sound
& Communications, Oct., 1990.

been in the position of recommending very SUMMARY

expensive applications via extensive and Acoustic room simulation (ARS) will pro-
complex reports; often based on theory vide the acoustic and audio practitioner
and conjecture. An ASR would allow with a powerful new tool which will bring
simulation and subjective analysis of the him far closer technically to his client. In-
impact of these recommendations and stead of describing in technical terms what
could minimize costs by determination of a newly designed church, concert hall or
which recommendations provide a truly sound system should technically accom-
significant benefit. plish, the consultant will shortly be able

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

When everyone else was insisting on metal.
we promoled the precise shapes achievable
through fiberglass. When others built walls
of direct radiators. we buill efficiency. When
most 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 Wavelront Coherent™ Loud-
speaker system we have crealed the true
culmination of Community design—precise
fiberglass curves flowing into malched
components—a system designed for
effortless performance with maximum
efficiency, power and clarity.

Community's RS220
The shape of pure sound...

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

FAX (215) 874-0190

PROFESSIONAL SOUND SYSTEMS
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allowing the client to listen to the result. 1 I
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tions between professionals and, in a more
common parlance, ‘‘separate the men CMPTR
from the boys.”” As a result, ‘‘accuracy’’
may begin to enter the standard language ORFIELD ASR CONCEPT SYSTEM DIAGRAM
of the acoustical professional. m

Figure six. OA ASR Comcept System Diagram.

“...WITH SOUNDSPHERES. ..EMPLOYEES ARE PLEASED
THAT THEY CAN ACTUALLY 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/Telecornmunications 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 many 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 ;s o
SONIC SYSTEMS, INC. -,

737 Canal Street - Bldg 23B » Stamford, CT 06902 - USA « Tel (203) 356-1136 o
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Attitude toward industry as a whole

Very Positive

Positive

Neutral b 38.0

Negative 9.9

Very Negative

ﬂlndugt(y Trend

High-End Mid-Range Low-End

ot to be negative — but look for
N less technical innovation and more

empbhasis on the low end in 1991.
On the positive side though, your suppliers
are generally optimistic about their own
businesses and are feeling far more friend-
ly toward contractors — even though they
are increasingly slow payers.

What else is happening? Read on. This
is the annual survey of manufacturers
sponsored by SOUND & COMMUNICA-
TIONS magazine each end-of-the-year to
lend perspective to the business and to
research the suppliers’ attitudes, percep-
tions and plans.

And do they have an attitude? We’ll say.

Our survey is based on a 24-part ques-
tionnaire sent to virtually all suppliers to
the contracting business. Respondents
anonymously returned the form to Survey
Analysis of Palm Beach Gardens, Florida
who tabulated and provided us with the
numerical results upon which this report
is based.

As for attitudes: the love affair with con-
tractors is on again, you'll be happy to
know. Between 1986 and 1989, our survey
showed a consistent decrease in the per-
centage of sales made through dealer/con-
tractors. This year, for the first time, there
has been an increase — from 55 percent
to 61 percent. The losses came from
distributors and end-users. Of those sup-
pliers reporting an increase in sales
through contractors, and who filled out our
write-in question asking why, the most
common explanation was an ‘‘increase’’
or ‘‘restructuring’’ of marketing efforts.
One manufacturer cited a ‘‘new represen-
tative network.”’

Sound & Communications



Perceived Customer Criteria (most important)
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Innovation of Specifier between

contractor &

manufacture
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What is the proportion of companies us- an WY S, ‘ o

ing independent reps? 74.6 percent of our
1989 1990

respondents have a rep network (larger

good is that relationship? Comme-ci Increase in unit sales 93.3% 81.7%
dents are ‘‘not pleased’’ with their reps Decivase 4.4 ]
performance (a far larger proportion of

smaller companies are unhappy than are
larger companies). But nearly half of the
companies are pleased with their reps.
And 13.2 percent are ‘‘very pleased.”” We
can surmise that larger companies doing
larger volume find it easier to engage the
services of the best reps. But there’s
grumbling down the line, foks.

We asked the industry in what direction
they saw buying trends going. Almost half
of the questionnaires came back with
“‘midrange’’ checked off. A third saw
things moving toward the high end, and
over 15 percent saw the low end moving.
While that’s a neutral sort of spread by
itself, in context with previous surveys, we
see a decrease in both the high end and
midrange (for 1989 :hose figures were 44
percent and 51 percent respectively) and
a large increase in the low end (from 3 per-
cent last year, following a three-year-old

downward trend).
Whatever the product, we wanted to

know what the supplier thinks is the
motivating factor in a purchase. (That Dealers-
Contractors

Percentage of Sales Through Various Outlets

Distributors End Users
Sound & Communications



doesn't necessarily mean it is, but that the
manufacturer thinks it is.) Once again, we

=~ Factories and Office Building

e L : the relationship between the contractor
i and manufacturer were the most impor-
| »

Worship Houses 2.8 percent thought the predisposition of

the specifier was most important.
> Concert Halls this last classification was unimportant.
Conversely, almost half the companies
that as the ‘‘least important’’ criterion).
No matter what they see as criteria for

saw some changes in thinking this year.
Far more suppliers thought that price and
tant criteria. Far fewer thought that
technical innovation was crucial. A paltry
Boardrooms people thought serviceability and reliability
thought that technical innovation was less
than important (with over a third reporting
purchases, most suppliers are relatively
positive about their companies’ health

=~ Hospitals

k f 1 (although that doesn’t necessarily agree
IJOO Oor 1€SS with their predictions for the industry).
g Over three-quarters of the respondents
teChnlcal were positive or very positive toward sales
- - for their company in 1991. Another 17 per-
lnnovatlon cent were neutral, and only 5.6 percent
and more were negative. This was approximately
. stable for both big companies and small.
emphaSlS However, for the industry as a whole, on-

ly alittle over half felt positively, with well

on the low
end in 1990.

Priorities in the Coming Year (most important)

More New Fewer New Introduction Deletion
Product Products of new of product
Introductions product line line

Sound & Communications



Very
Positive

over a third feeling neutral. And 9.9 per-
cent felt negatively. The good news is that
positive aspects still ruled the results, and
no one again, for the fifth year in a row
felt very negative about their own sales (or
about the industry). As a matter of fact,
those answering *‘verv positive’’ for their
companies increased from last year. We
suspect part of the disparity in answers
has to do with the feelings one has toward
one's business. We can do it, we can do
it, the salesman says. Along with the op-
timistic predictions goes the fact that 81.7
percent of our respondents expect unit
sales to increase in the next year. Only 2.8
percent expect a decrease, and 14.1 per-
cent expect things to remain the same.

Along with this relatively positive at-
titude beware of some danger signals.
Almost half of our respondents tell us it’s
getting longer for them to get paid. Forty-
three percent say it’s taking the same
amount of time. And only 14 percent say
it’s taking less time. While one can’t ne-
cessarily expect quicker payment, slower
payment is a signal — along with the fact
that over 90 percent report higher costs
of doing business (only 8.5 percent say it's
the same as last year), and nearly a third
report having refused credit to more

Sound & Communications
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1989 1990

Fewer New Product Introductions 33.3% 33.8%

Introduction of another product line 15.6 1441

Deletion of product line 5§33 32.4

More new product Introductions 4.4 5.6

>
>
>
>
>
>
>
>
>
>
>

Your suppliers
are generally
optimistic
about

their own
businesses.

“‘Sell! Don’t wait for bids.”

““Know the product.”’

‘‘Establish a contractor certification program.”

‘“Watch the recession, pay your bills, don’t do iobs for zero profit.”’

‘“‘Avoid pricing contests. Increase contact with the end user and
decision maker.”’

‘‘Watch your cash flow.”

“‘Pay on time.”

“Don’t stick to tradition. Keep informed on new products and innovations.’
‘‘Watch your margins.”’
**Get advance deposits on jobs. Turn down low ball offers.”

‘‘Be careful on payments, place more customers on C.0.D. or C.I.A."’

customers this year (versus only 5.6 per-
cent saying they’'ve refused fewer
customers). However, 62 percent say the
rate of refusal remains the same.

How important are you? Pretty impor-
tant. Each classification of ‘‘contractor’’
on our survey (contractor/management;
contractor/installer; contractor/engineer)
garnered over a fifth of the votes for ‘‘im-
portant in making the buying decision.”’
The consultant and the end-user each
gathered a quarter of the votes. And near-
ly half of those surveyed plan to spend
more time with consultants.

Manufacturers either thought 1989 was
an unusually aggressive year, or their
energy is weakening. Fewer of them plan
to be more aggressive next year than
reported those plans last year (but over
half of them still plan to be more ag-
gressive, and nearly 40 percent plan to be
as aggressive — up from last year.

We asked for a write-in explanation of
these plans. Of those saying they planned
to be more aggressive, these are some of
the reasons given:

e “It’s a jungle out there.”

® ‘“‘More aggressive — because I see
other vendors pulling back.”

* ““With the current economic situation
and people taking 60—120 days to pay bills,
we are going to go aggressively after other
markets.”’

Sound & Communications



¢ ‘“We need to capture more share of
the market.”’

e “It’s a case of either making it this
year or considering going out of business.”

e ‘‘Gotta push in tougher times.”

e “‘It’s a great time to pick up market
share.”

New product introductions apparently
play a part in this aggression, with over half
those surveyed thinking new product in-
troductions have the highest priority and
another third finding product intros only
slightly less important.

Almost half of
our respondents
tell us it’s
getting longer
for them to

get paid.

Comparing this year’s survey to last
year’s, we find more people considering
‘‘fewer new products’’ as their highest
priority (last year nobody considered that
the highest priority). And less than a fifth
(27 percent last year) consider introduc-
tion of a new line as the highest priority.
The market seems to be taking a breather.

A little under a third of our respondents
expect to make changes in their distribu-
tion pattern (but 70 percent plan none).
What kind of changes? Of those who
answered this write-in question, some of
the answers included: ‘‘European’’; ‘‘use
more sound contractors’’; and ‘‘rep
changes.”” More of the larger companies
reported no plans to change than did the
smaller companies.

Sound & Communications

Selling Posture in Coming Year

More As Less

Aggressive Aggressive Aggressive

Long Communications
Maryland Sound

Peerson Audio

Leo’s Audio

Davis Audio

Electrical Systems
American Sound

Florida Sound Engineering
Cardinal Sound and Communications
D. Roescia Communications
Harris/Allied

Functional Communications

Lifesong Audio

Baker Audio

Web Communications

Roehm Radio and Sound

Scenero Sound




Paging

Audio-Video Teleconferencing
Office Products, Consumer Electronics
Telecommunications

Digital Signal Processing

Powered Mixers
Surveillance/Security

Control Systems

Sound Absorption

Fiber Optics

Microprocessor Controlled Systems
Wireless Systems

Wireless Data Entry

Miniaturization of Loudspeaker Systems

Test Equipment

Hearing Assistance

Sounding Devices for Life Safety
PC Mount Connector

Sound Reinforcement — Residential

Boardrooms; 'Video Presentations

Architectural Acoustics
LANs
Foreground

Broadcast

What segments of the market are
perceived as expanding, and which ones
as contracting? All the segments we ask-
ed about received both positive and
negative votes. The net was that worship
houses received a positive net of 394 per-
cent (53.5 percent said it’s expanding; 14.1
percent said it’s contracting). Larger com-
panies were far more apt to see this as an
expanding market. Other segments with
positive nets included schools, board-
rooms, concert halls, factories and hospi-
tals. Residential was a wash, with as many
people seeing it as expanding as saw it
contracting.

Nearly half
of those
surveyed
plan to spend
more time
with
consultants.

How much money do these companies
make, anyway? Ten percent of them had
gross revenues of over $6,000,000 last
year, with nearly a quarter of them report-
ing between $2 million and $4 million. The
mean was $6 million, although 8 percent
grossed under a million dollars.

We asked on a write-in question for
names of contractors who are doing an
unusually good job. Most of our re-
spondents chose not to answer that ques-
tion. Of those who did, their list appears
elsewhere in these pages. The companies
racking up the most votes were Long
Communications and Maryland Sound.

More respondents were prone to give
advice to contractors. Among the com-
ments was:

‘“Watch the recession, pay your bills,
don’t do a job for zero profit.'*

Not bad advice for any of us.

Sound & Communications



"It's an exhibition
which, if I didn't
come, I would miss
it. I did one year,
one year out of 15
I didn't come, and
I missed it terribly
and I was about

a year behind on
the information.
So we're here
every year."

— Bob Jackson
Media Tech

INFOCOMM-

INTERNATIONAL

February 12-17, 1991
(Exhibit Dates: February 14-16)
Orange County Convention Center
Orlando, Florida

For more information call or write:
INFOCOMM/ICIA91
3150 Spring Street, Fairfax, VA 22031
Phone: (703) 273-7200
Fax: (703) 278-8082
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From the
Other Side

Hospital Communications From the
Client’s Point of View

ith the one-two punch of
America’s growing senior
citizen population and the in-

crease of life expectancy due to medical
advances, one sure growth market will be
health care facilities such as hospitals and
nursing homes. By state and federal law,
every one of these facilities require exten-
sive communication networks ranging from
public address systems to bedside nurse
call systems.

But bidding for and installing a nurse call
system is nothing like tossing up a P.A. in
the local school auditorium. Sound &
Communications decided to speak with
the other side — the hospital staff respon-
sible for selecting nurse call systems —
about recent installations in their facilities.
(Because these facilities were extremely
wary about appearing to endorse products,
we’ve left out references to manufacturers).

Tony Caparco was Assistant Director of
Plant Engineering for the Imperial Point
Medical Center in Fort Lauderdale, Florida
during the start of a complete four-flooy
renovation:

Sound & Communications: Who in the
hospital deals with choosing a nurse call
system?

Caparco: If it’s a renovation where we're
replacing an old system, the engineering
department can do it and deal directly with
the vendor. If it’s a brand new facility, the
engineers are not involved, because there is
no engineering staff. That’s when the arch-
itect and consulting engineer will spec the
system.

Sound & Communications: How much in-
put will the staff have?
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Caparco: Staff will say up front what kind
of systems they like, the kind of features
they want, how it should be programmed,
and then they spec a system that meets
those needs. We want it simple to repair,
self-diagnostic so it’ll say, ‘‘Cord in room 301
has been pulled out,”” multiplex — meaning
it’s got a minimum of wires going from point
to point, expandable and — of course — with
a good price.

“There are a lot of
regulatory
agencies which
determine how a
hospital is to be
built.”

Sound & Communications: s price vital?

Caparco: Usually low bid that meets the
spec gets the job. If you want somebody
that’s not low bid, you better have good
reasons. Governing boards of hospitals who
control the finances need to know why. You
have to have justification. It could be just one
reason, but you have to have it.

Sound & Communications: Do you insist
on certain standards?

Caparco: All equipment has to be UL ap-
proval. That was my own standard when I
ordered. It’s got to have a UL label. If the
power supply is an independent component,
it must have its own UL label. Plus, there
are a lot of regulatory agencies which deter-
mine how a hospital is to be built. In Florida
you've got South Florida building codes,
state codes, national fire protection associa-
tion (FTA) codes. They all have something

to say about patient call systems and they
all have to be met.

Sound & Communications: How much do
you check out a system before its installed?

Caparco: When you're talking about four
or eight systems, that’s a capital investment
and you want to make sure that system has
been proven reliable. You’re not going to
spend $200,000 on what the salesman prom-
ises you. We asked for references, we asked
questions of people in other facilities about
how their system is working. And the ven-
dor was willing to fly me to another installa-
tion, which was good. They believed in their
system enough to invest money to fly me
somewhere without guarantees of a sale.
That tells you right there they believe in the
system.

Sound & Communications: Does the sale
include training?

Caparco: Yes. | specify a minimum number
of hours of factory training. We'd include it
in the contract that they have to fly me to
wherever the factory is.

Sound & Communications: What about
service?

Caparco: Most hospitals require one year
parts and labor. After that, we’'d usually
maintain it ourselves. We don’t farm out stuff
like that. The little bitty hospitals might have
a service contract, but a large organization
has their own maintenance crew.

Sound & Communications: Was there
anything in a certain system that turned you
off?

Caparco: 1 got quotes on three systems,
and the other two were not user-friendly.
They were extremely complex with too
many buttons to push and too many direc-
tions to follow. No matter how much train-



ing is offered, we don't want to deal with that
because the nurses are up there to take care
of patients. They don't want to take a ten-
hour course on how to operate a little com-
puter. They want it as hands-free as possible
with minimum control. They want to be able
to communicate with the patient, activate the
calls, identify the type of call, and if the
system has a problem, they want the system
to be able to tell them what’s wrong. That’s
basically it. They don’t want the complex,
expensive stuff that looks fancy but is really
impractical. Most of those features are not
used in many hospitals.

Sound & Communications: How long do
you expect the system to last?

Caparco: When | did the paper work, 1
gave it a ten-year life expectancy. The
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Imperial Point Medical Center in Fort Lauderdale.

American Hospital Association has charts on
systems and equipment for depreciation pur-
poses on what the life expectancy is.
Sound & Communications: What tips can
you offer contractors bidding in this market?
Caparco: Focus on simplicity and ease of
use. Don't go in with massive doses of com-
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plex system theory and operation. Not many
people really care about that. And they
should know the kind of staff that’s going to
maintain it. Sometimes they’ll make a
system work or fail. If they've got a guy
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sell a service contract.
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David Boyce is Director of Equipment Pro-
curement for Humana Inc., a for-profit corp-
oration based in Louisville, Kentucky that
operates over 80 hospitals with 17,000-plus
beds. He estimates Humana will spend
$500,000,000 in 1991 to build and renovate
facilities. Humana'’s centralized, corporate
structure is seen by many as the model for
future health care organization.

Sound & Communications: How does
Humana select a nurse call vendor?

Boyce: We deal directly with manufac-
turers. They complete a Request For Pro-
posal (RFP) — a fairly lengthy document,
covering technology, service locations, life-
cycle cost, pricing, etc. After they submit
this documentation, some are invited to a
central site and presented to a committee
of end-users.

When we get a committee together for the
first time, we glean ten or twelve different
rating items from them: — Ease of Use, Ser-
viceability, etc. Before meeting vendors, we
ask the committee to weigh those criteria.
So if one of the most important things in a
nurse call system is Ease Of Use, that rating
might be a 20%, versus a 10% rating for
something not as important.

Committee members may go in thinking
some vendor is better, but as they go
through the presentation, look at their sheet
and consider the ranking areas, it becomes
difficult to hold to any bias. By the end of
the day, people are surprised. Ask them for
an overall ranking from one to ten, and they
might say that guy’s a three. But with the
rankings and weightings and the totals, they
may have actually given that guy a seven.

Vendors are always concerned who's on
the committee, where it’s held, that kind of
thing. But when you get people to focus in
on the 10 or 12 of the most important fea-
tures of a product and say that’s where the
rating comes from, you focus people’s atten-
tion on the product and those issues. I
believe you end up with an outcome that gets
rid of the bias.

As aresult of this presentation, and based
on scores and ratings, we select one or two
national suppliers and sign an agreement
with a fairly long life, about three years.
We’ve selected two supplies for nurse call
systems.
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Rochester Methodist Hospital in Rochester, Minnesota.

Sound & Communications: How much of
a factor is price?

Boyce: We don’t even start dealing with
price until we get the committee’s
recommendation.

“If the committee
says, ‘We want
this vendor,’” and
the price is out of
the ballpark, we
may try to
negotiate.”

Sound & Communications: The
committee doesn’t know the price when
rating the system?

Boyce: We don’t want our committee talk-
ing about price as the deciding factor.
Remember, we request an RFP from every
vendor. Part of that form is ‘‘What is vour
price to Humana going to be?’’ If the com-
mittee says, ‘‘We want this vendor,” and
their price is out of the ballpark, we may try
to negotiate the price down. We may even
pay a little bit more if the committee feels
the vendor is much more solid. But we’re
not going to pay 50% more. We let our com-
mittee independently decide who has the
best product and then try to reconcile be-
tween the two to get the best blend of price
and non-price.

Sound & Communications: Do you use
only one vendor per installation?

Boyce: The whole issue of a single nurse
call system for a hospital is not necessarily
that big of a deal. We have a lot of facilities
with split systems, depending on who was

the contractor during renovations. I expect
that will become an issue when we get into
information exchange, which is where com-
puter bedside management systems are
headed. Humana is developing a bedside
terminal-type system for our patient rooms
and it’s possible nurse call will somehow tie
into the data management system. The ques-
tion still out there is who's going to be the
vendor for this information network.

Sound & Communications: What data
would the system provide?

Boyce: The thrust is to get nurse’s notes,
nursing care plans and physician’s orders in
a data base. From a Nurse Call, I don’t know
that we’ll need an integrated system as much
as we'll need it to provide information on fre-
quency of calls, amount of time to answer
— things that would give us information for
our management system. The thing we're
trying to learn by capturing these data is
quality measure for our patients. We want
to be able to say your call will be answered,
your illness will be handled with a measur-
able level of quality better in a Humana
hospital than it will be elsewhere.

But what we're looking at in nurse call to-
day is somewhat like the old analog switch
gear. We re really not looking for a lot of new
exciting things. We're not pushing the en-
velope as much as the nurse call vendors are
because we really don’t see that fitting into
our overall game plan as much as we see this
other data system.

You could make a very big argument in the
industry right now that nurse call systems
have in some ways gotten way too complex.
If what I want is a tone to go off, and clear
communication with the patient as to what
the requirement is, we've found some



nurses and engineers frustrated with the
new digital systems than they have been
satisfied.

Sound & Communications: What's the life
expectancy of a nurse call system for
Humana?

Boyce: Our replacement rate is about 12
to 15 years.

Sound & Communications: What other
features do you look for?

Boyce: One feature we haven't bought off
on 100 percent is the nurse locator. We've
got that in some facilities and it’s met mixed
success. Another that probably has more
potential (but to be frank, I don’t see a real
need), is the paging feature — the ability to
send a call directly to a nurse’s pager. The
advantage is it’s less noisy, and since the
staffing at nurse station is not always what

‘“Modular design

of the system was
rated positively
from a maintenance
standpoint, as

was system
simplicity.”

we'd like it to be, there’s not always some-
one there to take a call. It has some real
potential from a manpower standpoint, but
it's got some added expense. That neces-
sarily hasn’t been a drawback. Our en-
dusers just don't seem to get too excited one
way or another about these features. The
nursing personnel tend to support me on the
fact that they just want a reliable call system.

Jim Colburn is Project Engineer at
Rochester Methodist Hospital of Rochester
Minnesota, a Mayo Foundation Hospital.
The hospital is currently renovating eight
floors with 800 beds and 35 nursing sta-
tions. Colburn came onboard after the
system had been spec’ed but before it was
purchased.

Sound & Communications: How did you
select a vendor?

Colburn: There were three preselected
vendors, based on their local support
primarily — they had local distributors. We
knew two of those three systems pretty
well. A nearby hospital had one, and
another vendor had a pretty com