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NEW WAVE DESIGN

Blocking the Incoherent \X/ave

Cast into the throat of every TransPlanar™ HP horn, unique beamwidth control
vanes represent a revolutionary advance in constant-directivity design. Until now,
two-inch-throat designs were compromised by on-axis dropout. Intrigued with this
curious problem, EV engineers applied principles of geometric optics to isolate the
incoherent waveform responsible for this phenomenon. Instead of coursing down
the horn in an organized fashion, this offending wave reflects off the walls of a
two-inch throat, shadowing direct output and causing a loss in level. Ray analysis
was used to predict this occurrence and determine the exact configuration of slotted
waveguides which block the cancelling wave and eliminate on-axis dropout.

Acting together with an optimum diffraction slot, the
beamwidth control vanes also eliminate both horizontal and
vertical beaming in the very highest octave. Other two-inch-
throat designs exhibit narrowing of the coverage angle above
10,000 Hz. But the new HP horn maintains uniform dispersion
to 20,000 Hz!

When Electro-Voice invented the constant-directivity horn
in 1972, we really started something. Now we’re making
waves again . . . introducing second-generation CD design with
the most uniform beamwidth control in the industry. To learn
more about the new HP horn or the high-performance DH-1
and DH-2 two-inch-exit drivers designed especially for them,
contact Pro Sound Marketing at Electro-Voice, 600 Cecil St., . ®
Buchanan, Mi 49107. We'll be glad to tell you why when Ey Eleclroloice
the competition beams, we just smile. SOUND IN ACTION
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CONVENTIONAL CROSSOVERS
HAVE BEEN PHASED OUT:

....4___* ~—-.—\A.—-.~ —

AC 22 AND AC'23 STATE VARIABLE

TIME.CORRECTING CROSSOVERS

The unigue combination of fectures intheAC22 and AC 23 have Merclly redeflned
the sonic performance ccpdblm‘y of electronic crossovers: : -

Linkwitz-Riley filter configuration eliminates the electrical phcse dlfference at the
crossover regions inherent in 6, 12 aind 18dB/ocfcve designs. R

24dB/Octave State Variable filters are more accurate and consistent,
yielding tighter and more reliable performance from speaker components.

Built-in 0-2ms variable time delay allows easy electronic phase alignment of
speaker components for uniform dispersion and optimum frequency response.

Complete with 41-detent frequency selectors, auto-internal switching, muting
and a host of other features, the AC 22 and AC 23 can make a clearly
audible improvement in your system performance: more people will hear a
clearer, tighter sound. At suggested list prices of only $389 and $499
respectively, we've proved again that really smart technology can be affordable.

RANE

corpomation 6510 216th SW, Mountlake Terrace, WA 98043 (206) 774-7309
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ELECTRONIC CROSSOVERS 20
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AES CONVENTION REVIEW 28
The Audio Engineering Society recently met in New York for its 79th AES Convention. Sound &
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Not just another microphone.

Independent
testing proves the

Recently, Telex engaged Dr. Eugene Patronis,
Jr., professor of Physics, Georgia Institute of
Technology, to test the TE10 condenser micro-
phone against the Electro Voice BK-1, Audio
Technica ATM31R and the Shure SM87. Tests
were conducted with complete objectivity
without the presence of any Telex personnel.
It is of further interest that the competitors’
microphones were purchased randomly “offthe
shelf”’, and all had Pro Net prices that were con-
siderably higher than the Telex TE10.

Telex ranks superior

Dr. Patronis tested the mikes by a wide variety
of performance criteria and, overall, Telex
ranked as a superior value. Telex fared espe-
cially well in the areas of linearity, distortion
and frequency response. Here, Telex was
either first or second in terms of performance.
Putthe TE10 to yourown tests and you’ll agree-
—this is a superior condenser microphone atan
exceptional price.

TE1QO is better!

A mike with studio precision—

built to take road abuse

Even though the TE10 has all of the precision
and sensitivity of expensive and fragile studio
mikes, it's as rugged as they come. The con-
denser element resists temperature and hu-
midity extremes and is protected from handling
abuse by the exclusive Tri-Flex™ shock isolation
system.

If you would like to learn more about the TE10,
call or write to: Telex Communications, Inc.,
9600 Aldrich Ave. So., Minneapolis, MN 55420.

-—1

For quick information, call Toll Free

800-328-3771

or in Minnesota call (612) 887-5550.

-’
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IDEAS &-VIEWPOINTS
COMPETING WITH THE JAPANESE

by Chris Foreman

lot of Americans in the sound and communications business are worried about “the
impending Japanese invasion” of U.S. sound and communications markets. Incident-
s 1y, the words “invasion” and “‘threat,” while used here in a very “tongue-in-cheek”
way, are words I've heard again and again (in private) by U.S. manufacturers! Some were far-
sighted enough to begin worrying at least a decade ago! Is there any merit to their worry?
Probably, but the real “threat” is a lot closer to home than Japan.
Japanese Strengths and Weaknesses
, One strength the Japanese have is their culture. A small island forces you to either get along
| with your neighbor or fight constantly. The Japanese chose to get along. Today they have a
| complex yet uniform culture that enables them to work together with a level of cooperation
rarely seen in America.

Yet, the uniformity of Japanese culture may be a weakness, too. There’s hidden strength in
diversity and diversity is one thing Americans have plenty of. In addition, I've always
suspected that one reason the Japanese have trouble dealing with American markets is
because they're used to the uniformity of the Japanese culture and aren’t really ready to deal
with American diversity.

Another Japanese strength is their ability to take a good idea, or product, and make it even
better (and often less expensive). While it didn’t happen overnight, the Japanese have become
expert manufacturers and have used that expertise to produce any number of excellent low-
priced products. This is probably the one Japanese advantage we Americans fear most. Yet,
ironically, the Japanese don’t think this ability is such a big deal. In fact, the Japanese have, at
least in the recent past, had believed that they were only good at copying and not creating.

Nothing could be farther from the truth. The Japanese are a very bright and creative peo-
ple. Their skill at copying products is simply an indication of their willingness to accept good
ideas from outside sources. American manufacturers, on the other hand, often seem to have a

electronic systems, inc. good case of the “N.I.H.” (Not Invented Here) syndrome. They don’t want to accept any
3554 N.Clark St., Chicago, IL 60657 idea they didn’t think up themselves.
(312) 528-4020 Perhaps the greatest strength the Japanese have is their skill at world trade. The Japanese

TOLL FREE: 800-621-1903 islands are, relatively speaking, resource poor, which has forced the Japanese people to go
looking for raw materials early in their history and to learn how to trade with other nations
and other cultures. Maybe they still don’t have a handle on the U.S. sound and communica-
tions market, but they know the U.S. market much, much better than American manufac-
turers know the Japanese market. Americans, with their huge, resource-rich continent, have
almost never had to look far for raw materials. They have, at least until recently, never needed
the rest of the world. As a result, American manufacturers worry about the Japanese taking
over their markets but they have a little or no idea how to go about any kind of counter effort
into the Japanese markets.

The Threat is Real

Given the strengths and admitting the weaknesses, can the Japanese compete effectively in
our U.S. sound and communications markets? Yes, their engineering and manufacturing
capabilities excellent and they know how to trade in world markets. In addition, I have seen
good evidence that more than one Japanese company is paying real attention to learning how
to market in the U.S.

At the Audio Engineering Society Convention I had a long talk with an American
marketing consultant, who is currently working for a large Japanese sound and communica-
tions manufacturer. The question at hand is: “Considering the large group of fine products
available at good prices from this manufacturer, why haven’t they been able to penetrate the
U.S. marketplace?”” The answer appears to be complex, but I was convinced that the consult-
ant had a good handle on the problem and had a good start towards an answer.

At another recent convention, Telecon V, an annual teleconferencing show in Anaheim,
CA, I saw a similar situation. A large Japanese manufacturer took almost as much exhibit
floor space as everyone else put together. This manufacturer displayed more products than
any of the U.S. manufacturers and, yet, with its huge presence and diverse product line, this
Japanese manufacturer has only a small portion of the U.S. teleconferencing market. Why?
It’s hard to say, but what’s important is that they have just hired one of the best known
marketing authorities in the U.S. teleconferencing business to answer that question.

These two examples show that the Japanese are willing to listen to outside ideas to compen-
sate for their lack of understanding of the U.S. marketplace. If they are successful, and [ ex-
pect they will be, the Japanese will have overcome the last important obstacle to their success
in the U.S. sound and communications market.

(continued on page 47)
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You and your customers have
wrestled with bulky microphones,
sagging stands, and awkward
cables long enough. Introducing
Audio-Technica UniPoint™ cardioid
Fixed-Charge condenser micro-
phones. Perfect for the pulpit,
podium, and a host of other applica-
tions. The slimmest cardioid micro-
phones ever! Easy to mount, adjust,
and use.

There are five basic UniPoint
models to cover almost every appli-
cation. For the podium, our double-
gooseneck AT837 adjusts to any
height or angle with just a touch.
The AT857QM has similar dimen-

sions but wider range and plugs
directly into any surface-mount
XLRF-type connector. No sag.
No slip. No stand noise.

To top off a standard desk or floor
stand, our AT855 is ideal. A single
fixed bend puts the microphone out
where it's needed. The cable is hid-
den inside the tube, exiting just
above the stand coupler for a neat,
professional appearance.

With its adjustable wire guide to
set the angle, the AT853 makes a
great overhead microphone for
choir or orchestra without showing
itself. Light in weight, cardioid in
pattern, and truly tiny, it suspends

The End of the

"Klutzy” Cardioid!

AT859

shown with
AT8102 windscreen

AT853

on its own cable, with the elec-
tronics module high up and out of
sight. Or use the included adapter
on a floor or desk stand.

The AT859 is a wand mike with
a difference: the cardioid pattern.
About a foot long, it extends to 18”
when you need extra reach. For
interviews, talk shows, or to sneak
up close in a news conference.

Because of their small diameter,
all UniPoint microphones exhibit
more uniform off-axis rejection than
larger mikes. All can be powered
from any 9-52VDC phantom power
source, with a battery or an external
power source as options. The
AT853, AT855 and AT857QM also
include a switchable low-cut filter.

Versatile, superb sound, and —
above all — inconspicuous! The new
Audio-Technica UniPoint cardioids
are elegant solutions to some of
your most common sound problems.
To find out more, write for literature
or call today.

&

audio-technica.

1221 Commerce Dr, Stow, OH 44224
216/686-2600
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SYN-AUD-CON HONORS HEYSER FOR EXCELLENCE IN AUDIO ACOUSTICS

Richard Heyser, whose Heyser Transform theory was applied in the Crown Techron
TEF analyzer, is the first to receive the Excellence in Audio Acoustics Award
from Synergetic Audio Concepts, the audio training organization known as
Syn-Aud-Con. Carolyn Davis, principal at Syn-Aud-Con, said, 'Dick Heyser is

a remarkably brilliant man. The TEF machine is a manifestation of his Heyser
Transform." His other contributions to audio acoustics include the invention
of Time Delay Spectrometry, and he is currently continuing a series of software
developments for use with the Techron System 10.

NSCA APPLIES FOR STANDARD CLASSIFICATION INDUSTRY CODE

The National Sound & Communications Association recently submitted a proposal

to the Statistical Policy Office in Washington, DC, for the establishment of

a Standard Classification Industry (SIC) Code for the Electronic Communications
Systems Contracting Industry. According to Mel Wierenga, NSCA's treasurer

from Ascom Inc., "By establishing our own SIC number, we will no longer be
grouped with electrical contractors. Obviously, we're not working with the

same risks as electrical contractors, so we shouldn't be paying the same premiums.
A SIC number will mean substantial savings for our members.'" According to

Mary Beth Rebedeau-Warden, NSCA's manager of membership services, the application
is backed up by substantial industry figures, larger than previously expected.
There are an estimated L4 ,600 electronic communication systems contractors,

the average number of employees is 17.9, the medium industry worker has an

income of $20,000 per year, making the payroll about $16.5 billion. The value
added by contractors equals $2.91 billion per year. Gross revenues for 1984

were $5.4 billion.

ATIPHONE OPENS FIRST EAST COAST OFFICE NEAR WASHINGTON, D.C.

Aiphone Corp., one of the largest intercom manufacturers, has opened its
first East Coast office in McLean, VA. The office will initially function
as a sales satellite off the Bellevue, WA, headquarters, but in the future
will be expanded to serve as a regional warehouse as well, according to Hiko
Shinoda, Aiphone president. Carol Mayer, who joins Aiphone from McMartin
Industries, will manage the operation as eastern regional sales manager.

She has 18-years experience in the commercial sound industry, including eight
years as vice president of MusiCast, and has served on the board of directors
of the IBMA.

BBSN'S NEWMAN MEMORIALIZED WITH NEW ARCHITECTURAL ACOUSTICS MEDAL

Friends of the late Robert Bradford Newman have established a student award
fund to recognize merit in architectural acoustics. Newman, a founding
principle of consulting firm Bolt Beranek & Newman Inc., served more than

30 years on the faculties of both the School of Architecture and Planning

of the Massachusetts Institute of Technology and of the Graduate School of
Design at Harvard University. The first medal is expected to be awarded

in 1986. Carl Rosenberg of BB&N said, "Those of us who worked with Bob Newman
were instilled with his enthusiasm for teaching. He really liked to teach

so we think that this medal would be a way to remember Bob that would be

most fitting.'" Contributions may be made to, and further information obtained
from, The Robert Bradford Newman Student Award Fund, P.0. Box 349, Lincoln,

MA 01773; (617)259-9299.

Sound & Communications




AUDIO GROUP AWARDED DUKANE CORPORATTON NORTHWEST FRANCHISE

Audio Group Inc. of Portland, OR, has been awarded the regional franchise for
Dukane Corporation communication products, it was announced by David Oberle,
Dukane general manager. Dukane's intercoms, public address and background

music systems, sound masking for open offices, emergency evacuation communications
and other systems will be distributed by Audio Group in Oregon, southwest
Washington, northern California, and Nevada. Audio Group reports that it has
received approximately $100,000 in contracts since receiving the franchise.

Bruce Cauthers and Robert Kerr Jr., engineers at Audio Group, will be responsible
for design, installation, and service of the Dukane systems, Oberle said.

ACOUSTICAL SOCIETY OF AMERICA PLANS 110TH MEETING IN NASHVILLE

At press time, the Acoustical Society of America was making final preparations
for its 110th meeting, Nov. 4-8, in Nashville's Hyatt Regency Hotel, with a

full list of technical topics, which include digital recording, a new area

of interest for the ASA. At a special session Wednesday, several awards will

be presented. The Pioneers of Underwater Acoustics Medal will be presented

to Fred N. Spiess of the University of California Institute of Marine Resources;
The Silver Medal in Physical Acoustics will be presented to David T. Blackstock
of the University of Texas, Austin, and the Von Bekesy Medal will be presented
to Jozef J. Zwislocki of the Institute for Sensory Research, Syracuse University.

NEW CLUBOWNERS FOUNDATION INCLUDES BUYERS CO-OP AND TRADE SHOW PLANS

A new organization designed to represent the interests of America's club owners

has several features of particular interest to the dealers of sound an communications
systems. The organization was founded in September to promote the nightclub and

bar business in a positive light, educate club owners, and provide benefits for
group members such as insurance information. According to Howard J. Rheiner,
executive director of the Clubowners Foundation of America Inc., the group publishes
a Buyer's Co-op book with advertising from suppliers, including system suppliers,
who agree to give preference or discounts to club members. It is distributed to
approximately 500 club owners in the U.S. Also, the organization is planning a
convention and trade show in New York for December 1986, but may move the date

up to some time next summer. For more information, contact CFA, 201-A Jamestown
Square/154) Longcreek Dr., Columbia, SC 29210; (803)798-8829.

NATA '85 CONVENTION SEMINARS TO INCLUDE COVERAGE OF PAYPHONES

The North American Telecommmnications Association Convention Dec. 3-6 in
Dallas, TX, will feature a special seminar on the payphone industry in
conjunction with Private Payphone News, to address aspects of the newly
competitive payphone industry including technology, marketing, cost legal
and regulatory issues. A second special seminar will cover Underwriters
Laboratories investigation of telecommunications equipment. Others will
cover Shared Tenant Service Markets, Intergrated Voice-Data, Merger and
Aquisition Trends, Marketing Strategies, and Public Policy Assessments.

NSCA INSTITUTES INSURANCE PROGRAM FOR VOLUNTARY GROUP LIFE

The National Sound & Communications Association and Home Life Insurance Company
is now offering NSCA members a voluntary group term life insurance policy.
Harold Lander, NSCA president and president of Signal Communications Inc.

said, "According to recent national statistics, 35 percent of payroll is the
average cost of the benefits that employers must furnish employees. NSCA is
trying to lower that percentage for our members." The program includes $25,000
of guaranteed issued coverage with additional amounts up to $250,000 available.
For more information, contact the NSCA at (312)593-8360.
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SALES SOLUTIONS

ou’ve been approached
by your pastor about

—— iN5t21ling 2 sound sys-

tem in the church and an inter-
com system between the church,
the rectory, and the parish
school. After doing your home-
work, you put together the spe-
cifications of a system you
think will do the job. Now you
must go down to the church
and present it to the pastor. But
how do you approach him? Do
you talk dBs and frequency
levels? Do you sell him on each
individual piece of equipment
or on the entire system? Do you
talk systems at all or do you ex-
plain to him how this combina-
tion of speakers, amplifiers,
and equalizers is going to allow
the parishioners in the choir
loft hear his sermon? Basically,
how should a sound and com-
munications contractor ap-
proach a potential end-user?

In talking to manufacturers
and contractors from the in-
dustry, we received somewhat
differing, yet insightful
answers.

“The end-user

doesn’t want a
sound system, he
wants to com-
municate.
church priest is
concerned be-
cause he can’t be
heard by every-

one in the house.”’
—

The

According to Ron Means, the
president of JBL Professional,
90 percent of a sound contrac-
tor’s clients are not technically-
oriented. Therefore, the fea-
tures of a particular piece of
hardware don’t mean anything
to them.

“The sound contractor wants
to sell ‘a solution to a com-
munications problem,’ ”
Means said, “not a particular
piece of hardware.

“The end-user doesn’t want a
sound system, he wants to com-
municate. The church priest is
concerned because he can’t be
heard by everyone in the house
and people are falling asleep.
He doesn’t care what kind of
equipment it takes to be
heard—he doesn’t want his
parishioners falling asleep.”

Means also noted that the
sound contractor is selling the
capability of himself and his
company to do the job well and
to be around to service the
system should anything go
wrong. He added that brand
names are important from a
credibility standpoint.

“People making the decisions
about a system aren’t usually
technically oriented. The
technical information provided
by the manufacturers are only
for back-up information in case
the contractor runs into the
local electronic guru,” Means
said.

“The real danger many con-
tractors have,” said Herb Jaffe,
vice president of marketing for
Atlas Sound, “is not properly
translating that (technical)
knowledge into a non-technical,
funcrional sales approach.

“The end-user recognizes
that he has a need to communi-
cate and he needs a specialist
who can tell him how. The con-
tractor has to remember he’s
selling to a non-technical per-
son who’s looking for a ‘func-
tional” answer to a problem.

“For example, you have a
lumber yard owner who wants
to install a sound system. He
doesn’t care if the speakers are
round, square, or rectangu-
lar—as long as his foreman out
in the yard can hear him.”

Jaffe also noted that it’s im-
portant for sound contractors

to appear as professionals and
give professional presentations.
“If you come in like a ser-
viceman, you’re going to be
treated like a serviceman,” he
said.

Maroun Atallah, general
manager at Hannon Engineer-
ing, a sound contracting firm in
Los Angeles, CA, said, “To-
day’s client is a little more
discriminating and often a little
more educated than those in
the past. He wants to know
about quality, feedback, and in-
telligibility. But when ap-
proaching him use a common
language that’s not too techni-
cal. The customer is entitled to
find out what kind of service
he’s going to get. And he must
know ahead of time, because he
is the one footing the bill.

“Today the sound contractor
has to be a pyschiatrist. You
must find out what the custom-
er wants and offer him what is
best suited to his needs, with-
out coming across as superior.
If you guide him properly,
you will both be satisfied,”
Atallah said.

Veteran contractor, Walker
Cottrell, president of Cottrell
Electronics in Richmond, VA,
said that a combination of
technical talk and system per-
formance, both play a part in
what works for him.

“It all depends on what the
user’s ‘hot button’ is,” Cottrell
said. “Mostly he cares about
the utility of the system—does
it work? Then he cares about
the cost, how long will the sys-
tem work. Finally, he wants to
know if the system goes sour
are we going to be around to fix
i?”

“Try to find out what the
customer feels he requires.
Sometimes it takes a long time
to pick his brains and talk to
the various people concerned,”
Harold Lander, president of
Signal Communications in
Seattle, WA, said.

by Nancy Peterson

“You also have to find out
the purpose of the facility
you’re talking about. For exam-
ple, if it’s an auditorium—will
it be used for general events,
sports, or assemblies, etc.

“When 1 first go into see a
potential client I never bring a
manufacturer’s catalog or a
price sheet, and I never push a
product line,” Lander said. “1
just go in with a pen and paper
pad to take notes on what they
have to say and get all the infor-
mation I can.

“The last thing you want to
talk about is price,” Lander
said. ““Sometimes it’s difficult
to make a client realize how
much the job is going to cost.
They might say they have a lot
of money and they’re talking
about $3,000. And you’re talk-
ing about a job that will cost
$30,000.

Lander, who has been in the
sound and communciations in-
dustry for almost 40 years, also
said he doesn’t believe in
brand-name dropping -either.
“It seems to make a bigger im-
pression when you tell a client
it’s the same speakers that were
installed in the sports arena
downtown—than who the
manufacturer is.”

Sandy Schroeder, marketing
manager for sound reinforce-
ment products at Shure
Brothers, takes a slightly dif-
ferent approach. He feels the
better educated a contractor is
about his product the better job
he can do for the client.

“For a long time we were
dedicated to the musical instru-
ment (MI) market, now we’re
aggressively seeking expansion
into the sound contracting in-
dustry. We recognize the dif
ference between the sound con-
tractor and the MI dealer.
When a customer comes to an
MI dealer, he usually already
knows what he wants to buy.
Sound contractors are called on

(continued on page 48)
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The art of engineering
IS serious business.

You made the decision
to engineer audio be-
cause you care for the
art of music and sound
The realities are that
you also need to
operate as a business
The audio console that
you choose for your
creative fulfillment s
the most expensive
prece of capital equip-
ment in your facility
Serious business

We also consider the
art of engineering a
serious busiess. We
have devoted 12 years
to engineerng and
bullding truly the finest
audio consoles. Year
after year, we have
reinvested our profit
back into our design,
manufacturing and
distnibution facilities
Tne result is that

TAC and AMEK
together are among
the world’s largest
professional audio

console companies.
Serious business

The SCORPION 1s one
of the highlights of the
TAC line. With 9 different
modules, 2 mainframe
configurations, 5 meter
packages and 8 or 16
buses, the SCORPION
can be configured to
suit any professional
appitcation. Of course
each SCORPION
comes standard with
the EQ sound and
chassis design that has
made TAC/AMEK
world renowned.
Affordable value

IS sernous business

We ask only that you
look deeper than just
an ad. a brochure, or
a sales presentation
before you make your
next major capital
investment. At TAC,
we treat the art of
engieenng as a
Serious business

AMEK CONSOLES INC., 10815 Burbank Bivd . North Hollywood. CA 91601 Tel 818-508-9788 Telex: 562526 AMEK USA

TOTAL AUDIO CONCEPTS LTD.. islington Mill, James Street. Salford M3 SHW England Tel: 061-834-6747 Telex 66827 AMEK G
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THEORY &-APPLICATION

MINIMIZING REVERBERATION

Editor’s Note: This article was
written for us by Bruce Bartlett
a microphone project engineer at
Crown. Bruce discusses optimum
mic placement to minimize re-
verberation pickup in a confer-
ence room situation. His analysis
is thorough and technical enough
to be useful. Bruce also includes a
short BASIC program to help
evaluate mic placement options.
The article uses Crown and
Shure microphones as examples,
but the techniques should be ap-
plicable to other high-quality
microphones with similar design
and performance.—C.F.

When miking a conference or
interview for recording, broad-
cast, or teleconferencing, we
must reduce the pickup of
room reverberation. Why?
Sound reflections from room
surfaces cause a time-smear of
the original signal, which adds
a muddy, hollow sound to
speech and hampers intelligi-
bility by slurring syllables
together.

The goa! is to maximize the
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FRINT"C=CARDIOID
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PRINT"O=QUIT
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IFF$="S" THENFDEb=-

IFSM$="Y"THENFDE=FDB-3
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FRINT
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-90
400

GETBES$: IFB$=""THEN 390
PRINT: RUN

READY.

ADB=20# (LOG(AM) /LOG (10))
REVERB=INT (100# (NDE+DDB+FDE-ADBE) ) /100

FRINT:FRINT"HIT ANY kKEY

FRINT:FRINT"ARE MILCS SURFACE-MOUNTED
FPRINT:PRINT"FOLAR FATTERN OF MICS

IFF$="C" THENFDB=~4.78: AM=,
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speech-to-reverb ratio. How
should microphones be chosen
and placed to reduce pickup of
room reverberation?

First, we need to know what
microphone parameters affect
reverb pickup. These paramet-
ers are:

(1) Microphone polar pattern
(omnidirectional, cardioid,
hemispherical, etc.).

(2) Microphone-to-source dis-
tance.

(3) Number of open micro-
phones.

(4) Angle of the sound source
relative to the microphone axis.
Polar Patterns

The polar pattern of a
microphone is a plot of the
microphone’s sensitivity to
sounds arriving from various
angles. An omnidirectional mic
is equally sensitive to sounds
arriving from all directions. A
unidirectional mic is most sen-
sitive to sounds arriving from
one direction—in front of the
microphone. The most com-
mon type of unidirectional pat-

FRINT:FRINT“REVEKE FI1CHUF FROGRAM

(Y/N)
IN USE:"

: INFUTSHMS

FRINT: INFUT"YOUR CHOICE";:Fs$

FRINT: INFUT"NUMBER OF OFEN MICS":NOM

PRINT: INFUT"MIC-TO-SOURCE DISTANCE IN FEET";DI
INCIDENCE" Al

S5+.5#COS (Al #F)

375+.625#COS (AL #F)

25+ .75#COS (AL »F)

FRINT"REVERE FICKUF="REVERB"DE":FRINT"RELATIVE TO

The BASIC program to help evaluate mic placement options.

tern is the cardioid pattern.

In general, as the micro-
phone polar pattern becomes
more directional, reverberation
pickup decreases. The Random
Energy Efficiency of a polar
pattern is its reverb rejection
compared to an omnidirec-
tional pattern. The Random
Energy Efficiencies of various
polar patterns are as follows:

Omnidirectional 0.00 dB
Cardioid -4.78 dB
Bidirectional -4.78 dB
Supercardioid -5.72 dB
Hypercardioid -6.02 dB

As shown above, an ideal car-
dioid microphone picks up 4.78
dB less reverb than an omni
microphone, when both mics
are placed the same distance
from the sound source.

If a microphone is mounted
on a large surface (such as a
conference table), the mic picks
up 3 dB less reverb than it does
when mounted in open space.
This is because reflected
sounds approach the micro-
phone from all directions ran-

by Bruce Bartlett

Crown International

domly; that is, reverberation is
random-incidence sound. The
surface blocks half of the
random-incidence sound, re-
ducing its power by 3 dB.

Surface-mounted micro-
phones (such as the Crown
Pressure Zone Micro-
phone® or PZM® ) take ad-
vantage of this effect by moun-
ting the mic capsule very near a
hard reflective surface. The
PZM has a hemispherical polar
pattern, which is an omni pat-
tern cut in half by the moun-
ting surface (table top).

Also available are unidirec-
tional surface-mounted mics
such as the Shure SM9I,
AMS22, and Crown PCC-160.
Mic-to-Source Distance

The closer a microphone is
placed to its sound source, the
higher the Sound Pressure
Level (SPL) at the microphone.
The reverb level stays constant
with miking distance. Conse-
quently, the speech-to-reverb
ratio increases as miking dis-

(continued on page 49)

REVERB PICKUP OF VARIOUS CONFERENCE MIKING ARRANGEMENTS
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MOSFET MASTERY

Two New Power Ampifiers Bring MOSFET Reliability
and Performance 1o Englneered Sound Systems

Now the advantages of Power MOSFET
design are available in 125-watt and 250-
watt power amplifiers specifically designed
for engineered sound system applications.

Bogen’s new HI-TEK"Professional Models
HTA-125 and HTA-250 incorporate Power
MOSFET output stages specially selected
for their cooler operation, linearity, flat re-
sponse, and higher switching speeds.
Among the resulting benefits are unsurpas-
sed reliability and performance, reduced
size, lighter weight, higher efficiency, lower
power consumptlon

The HI-TEK amplifiers can safely drive
any recommended load continuously, with
less than 0.5% total harmonic distortion,
and frequency response =1 dB, 20 Hz to

20 KHz at rated power. Unlike other types
of transistor amplifiers, they need not fear
thermal runaway or secondary breakdown.

The MOSFETS are cost effective, too.
Thanks to their simplified circuitry and heat-
dissipation requirements, the HTA-125 and
HTA-250 are not only superior amplifiers,
they are also competitively priced.

Just two more reasons why Bogen is the
one to watch in sound. For more informa-
tion, call or write:

BOGEN.

A LEAR SIEGLER COMPANY
P.O. Box 500, Paramus, NJ 07653
(201) 343-5700
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(Left) Teachers are able to
have private conversations by
using the additional handset
unit on the Bogen intercom-
munication system.

(Top) Bogen’s wall mounted
WD-1 digital display lists all
incoming calls, time of day,
and has a top-priority flashing
‘““Help’’ and room or phone
number display on the station
that signals the emergency.

(Right) Delta Communications
2600 Series Intercommaunica-
tions System offers 78 class-
room capability and dual
channel intercom with pro-
gram capability.

November 1985

m s the children born in the baby boom era during the
| 1950s and 1960s became of school age, the need for
~ more space lead to a construction boom of new school

buildings. This growth also extended into the school commu-
nications industry, and business there, too, enjoyed growth.

But now, 20 years later, with school enrollment down and
many schools merging and consolidating, the picture is not so
pretty. Yet, the school communications market is still proving
to be a viable area for business as old installations become out-
dated and obsolete. The need for more sophisticated systems
as well as special applications such as security and outdoor in-
stallations, has kept the school communications industry
healthy. Retrofits and updates have become key jobs for
today’s sound and communications contractor in the school
communications market.

As the school communication systems have become more
advanced and complex, so has the market which utilizes them.

“Anytime you sell or market something to a school in this
day and time, you’ve got yourself a selling job,” said Kenneth
T. James, vice president of sales and marketing of Rauland-
Borg.

Sales in the past were dependent upon specifications writ-
ten into building plans. “If you wrote the spec, you generally
got the job,” James said.

Today schools have definite preferences for equipment,
specialized requirements, and they’ve grown more sophisti-
cated concerning function and value versus price, according
to James.

“The principals and school boards were never directly in-
volved as much in the selection of equipment in the past,”

15



said Sid Flothe, president of Delta
Communications Co. of Tacoma, WA.
“Today they have a much better feel
for the new equipment that’s
available.”

A standard school console consists of
a control panel, intercom capabilities,
pre-amplifier, program amplifier, and
switching decks according to Thomas
Garmbhausen, sales manager for Com-
munications Equipment Co., Inc.,
Glen Arbor, M1, which has manufac-
tured equipment since 1963. The
basic needs of a school is a system that
has simple two-way intercommunica-
tion and general announcement
capabilities.

Regardless of the technological
advlances of the industry and seeming-
ly indispensibility of the systems,
there are still schools in the 1980s that
don’t have any kind of system. Some
school district budgets have never war-
ranted the money. ‘“Many times a
school under construction will run
over budget,” noted Garmhausen.
“They can’t cut out the plumbing and
the lighting, so they cut out the sound
system and the landscaping.”

On the other hand, those installa-
tions that go toward the new construc-
tion of a building are usually specified
as microprocessor gear. New construc-
tion bonds usually allot much more
money to school communication than
retrofits, according to Peter McLean,
vice president of Ring Group of North
America, Pelham, NY. “New con-
struction is something a school district
plans for, where as the replacement or
repair of an existing unit many times
takes them by surprise,”” McLean said.

Repair vs. Replacement

Repair versus replacement is also a
confusing issue and well debated
within the industry. Overhauling an
older unit can sometimes take more
money than the unit is worth. McLean
of Ring Group backed up replacement

Rauland Borg’s Telecenter IV is a
multi-link internal telephone system
with interconnect capability for up to
10 esternal lines.

Edcom 100 Series School System Con-
sole is equipped for single program
and intercom distribution up to 75
rooms.

with a recent example. Using existing
wiring in a California school console
replacement with 125 classrooms, a
Ring installer had a new Ring 3000
Series school communication system
in place and working in less than two
hours.

“We’ve seen an increase of demand
for products for school systems. Mostly
in the replacement area,” said Jim
Ganci of Speco in Lindenhurst, NY.

On traditional school communica-
tion systems, Jim Wood of Edcom
said, “Although these systems have
functioned reliably in the past, there is
an inherent glitch in their actual opera-
tion. Since selection of the area where
programs are to be distributed is done
manually and incoming calls must be
answered at the control console some-
one must be assigned to operate the
system. The administrative staff in the
schools usually have a number of jobs
to perform. Consequently, it is bother-
some to have to go to the console every
time a call must be answered or a pro-
gram output changed.”

Gibson-Clone Communications Inc.
of Lansing, MI, recently updated the
system at the Waverly Middle School,
there, with one of Edcom’s school
communications systems.

“Gone were the racks with rows and
rows of room selector panels used to
communicate with and transmit pro-
grams to the classrooms,” said Wood
who distributes the Telecor System
which was installed in the school. “In
their place, at each key administrator’s
desk is a key-telephone type console
which allows all of the functions
previously performed by manual

operation at the rack to be done at
their fingertips.”

The Telecor System is an all digital
system consisting of a central process-
ing unit mounted in a 10.5-inch high
19-inch card cage. The basic frame
contains the necessary circuitry to per-
mit two-way communications and pro-
gram distribution to 150 stations.

“Basically, the old paging systems
aren’t as effective as they were 20 years
ago. And it has become more cost-
effective for schools to replace their
systems than repair them,” Ganci
added.

“‘Many manufacturers no longer car-
ry the parts for systems they installed
20 or 30 years ago. We can still service
units that we've made all these years.
The company is over 50 years old,”
said Dan Kagan of Talk-A-Phone in
Chicago, IL, which offers the Master
Selective System for small schools of
one to 10 rooms. The system can be
hooked up to cable which is already in
place which makes system easy to in-
stall.

Knowing that replacement and up-
grading is the major portion of the in-
dustry, Communications Equipment
specializes in a system of panels that
can be added on as the user requires
more sophistication. ‘“Many of the
schools are still adequate from the
baby boom era,”’ explained Garm-
hausen, “but the units are beginning
to need replacement. With our ap-
proach of one function per panel, we
get a lot of replacement business. Plus,
if an older console starts having prob-
lems the whole thing need not be
replaced.”

Rauland-Borg has been one of the
leaders in the microprocessing push.
Its development of microprocessor-
controlled units has complemented its
existing line of conventional school in-
tercom equipment for a market James
views as 50 percent retrofit and 50 per-
cent new construction.

The Telecenter 5000 from Rauland
Borg offers two-way communication,
programmable clock, and program-
mable paging.
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Dukane Digital Clocks

Digital master time-control systems from Dukane combine the They te"
modern approach of direct-reading LED digital clocks with many

efficiency-building features not found in other systems. the time and

For instance, the secondary clock shown here contains both a make
digital clock and a loudspeaker. One of several types available,
it saves valuable space and adds to the decor in buildings such annou ncements

as schools, hospitals, banks, hotels, terminals and factories. . .

any new or existing facility where public address
announcements and background music are desirable. /A

With or without a speaker, these attractive, noise-free clocks
have bright-red, easy-to-read numerals that can be seen in both
dark and bright areas. Modern solid-state design provides
outstanding accuracy and reliability. The master clock
automatically synchronizes all secondary clocks every 24 hours
and immediately after power failures. And when making daylight
savings changes, all clocks can be switched with push-button
ease in seconds.

In addition to clock systems,
Dukane offers other school I—
communication equipment. For e ' 'nfaa

complete information send for ; =y ‘
literature today.

\__/
“May |
~— have your
attention?”’

\___,/

DUKANE

DUKANE CORPORATION
COMMUNICATIONS SYSTEMS DIVISION
ST. CHARLES, ILLINOIS 60174
312/584-2300
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The new construction installations
are appearing mostly in Sunbelt states
with an addition of California, accord-
ing to Carl Dorwaldt, vice president of
marketing for Bogen.

Dukane discovered an interesting
statistic that 90 percent of its school
equipment sales during a 10 month
promotion which ended in October
have been classified as retrofit. The 10
percent new construction installations,
like Bogen, were shipped mostly to
Sunbelt states.

Microprocessor-Based Units:
The Wave of the Future

The trend today is toward micro-
processor-controlled equipment. Sev-

The Ring 3000 School System, a two-
channel system, can service up to 500
different rooms providing selective
and all-call announcements, program
feed and other features.

eral manufacturers have estimated
some 10 percent of existing school

'SOUND SHAPERS
ROJ

SYSTEMS

Ross presents the “Sound Shaper Series.” Three precision
equalizers which give you total control of your sound

reinforcement needs.

“The Quality Line at an Affordable Price”

P\O/[ PO Box 2344 FORT \MORTH, TEXAS 76113 (817)336-5114
L ) A DIVISION OF INTERNATIONAL MUSIC CO.

BYBTEMS

R-=31M - Octave 31 Band Mono Graphic

$199.95

J
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equipment aiready has some type of
microprocessing control. Another 80
percent is accounted for by solid state
equipment, popular in the 1960s. The
remaining amount is made up of anti-
quated tube equipment left over from
the pre-solid state era.

Before the building boom, there
were a few provocative schools which
began using prototype equipment as
early as 1939. Adding to the boom was
the installation of newly developed
equipment in existing schools.

Unlike the past, the price of micro-
processor-controlied equipment has
finally become equal to that of conven-
tional equipment according to James.
“We introduced two new microproces-
sor-based systems last year and they’ve_
taken off like a rocket,” James said.
“The school market is conservative
and changes slowly, however it does
change.”

“We see a strong, steady growth in
the microprocessor—controlled mar-
ket,” said Dorwaldt.

Tom Balle, product group manager
for Dukane explained that more micro-
processor-based equipment will be
chosen as baby boomers, who grew up
with computer technology, begin land-
ing positions requiring the selection of
equipment.

Currently, microprocessor-controlled
equipment accounts for some 25 per-
cent of Dukane’s annual school con-
sole sales.

Like Ring Group of North America,
Televox Systems division of National
Telesystem Ltd., is a Canadian com-
pany making an attempt at the Ameri-
can market. In the second quarter of
1986, it hopes to introduce the six-
year-old Televox 3400 school com-
munication system.

The Televox 3400 is a microproces-
sor-controlled unit aimed at what Vice
President Howard Bowles sees as a
void in the American market-efficient
equipment at a low end price. The
50-year-old firm currently commands
some 90 percent of the Quebec market
and 10 percent of the Canadian market
nationwide.

Architects and consulting engineers
have hindered the transition some-
what, according to David Moore, na-
tional sales manager for Elvox Divi-
sion of Paso Sound Products Inc. in
Pelham, NY. Moore said much of to-
day’s specifications are the same as 10
years ago.

The change over to microprocessing
systems will inevitably lead to the in-

(continued -on page 41)
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EMERGENCY!

When a few seconds
can mean the difference
between life and death...

EKTACOM HB

Nurse Call System SERIES

With literally thousands of existing hospital and/or nursing homes that have either out-dated or code-
deficient systems now in use, you want a system that is ideal tor rehabilitation as well as new
construction...EKTACOM HB IS THE ONE!

® Simpler to install. * UL 1069 Listed system.
¢ Usually negotiated—no competitive bidding. ® Provides all the essentials.
* Existing conduit probably O.K. * Costs about 1/3 less than a conventional system.
* Existing wiring usually adequate. Using the ® Plug-in patient staff/duty/master stations.
HB-CAP (Circulating Audio Pair) module, even * Exceptional voice quality.
replacing X"’ brands should be a snap. ® Stainless steel room stations—standard.
* With FA adapter plates, professionally customizing  ® Nurses love the simplicity.
ugly holes is automatic. * Patients love the clarity.
® State of the Art electronics. * Administrators love the reliability and PRICE!

Remember, in health care, don't settle for less than Simplicity, Reliability, and Clarity...in other words—the best!

FISHER BERKELEY CORPORATION
5800 Christie Avenue, Emeryville, Calitornia 94608

FISHER BERKELEY CORPORATION e 5800 Christie, Ave., Emeryville, CA 94608, (415) 655-9696

Gentlemen: Please send me informa:ion.

Name Street
Title City
Company State Zip
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Directing

Signal Flow

ELEGTRONIC

GCROSSOVERS

by

Jesse Klapholz
Klapholz Technologies

Allan Sohl

& Professional Audio Systems

Since the first published design information
concerning dividing networks for loudspeaker
systems by Hilliard and Kimball in 1936, much
research and development in the area of loud-
speaker dividing networks has taken place. How-
ever, to date, most of the published works have
been in the theoretical domain.

When designing a loudspeaker or sound sys-
tem, the engineer must take into account the ef-
fects the dividing network will have on the polar
response, electrical power requirements, imag-
ing, and tonal quality of the loudspeaker system.
With the exception of a few new entries into the
crossover market, most commercially available
loudspeaker crossover networks are not primarily
concerned with the actual acoustical performance
as applied in ‘real-world’ loudspeaker systems.

Through comparative measurements of a typi-
cal two-way loudspeaker system, the following
will show the objectively measurable acoustical
effects and subjective differences when using var-

ious dividing networks on a typical two-way loud-
speaker system.

Crossover Network Development:
A Brief Overview

It would be a monumental undertaking to dis-
cuss all the events involved in the development of
crossover network design. For the sake of brevity,
we will try to give a synopsis of the major events.

It was through Hilliard’s pioneering, in the ear-
ly days of ‘talking’ motion pictures, that cross-
over networks for loudspeaker systems basically
got their start. Hilliard and Kimball’s work,
“Dividing Networks for Loud Speaker Systems,”’
was originally published in 1936, in the journal
of the Society of Motion Picture Engineers. Subse-
quently, in 1938, The Research Council of the
Academy of Motion Picture Arts and Sciences
published a book entitled Motion Picture Sound
Engineering; the chapters by Hilliard and Kimball
remained the basis for crossover and equalizer de-
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litustration by Stuart Weiss

sign for many years thereafter.

Hilliard and Kimball’s work was based upon
the previous work of Cambell, Zobel, Shea, Bode
and Dietzold, and Johnson, all of Bell Telephone
Laboratories during the 1920s through the early
1930s. Even though the applications were pri-
marily for cinema sound reproduction, Hilliard
and the others at MGM presented us with the
problems of attenuation, impedance, phase, de-
lay, and alignment characteristics, and loudspeak-
er characteristics (which we all seem to still be
hashing out).

The constant-k and m-derived networks that
evolved during the early cinema days remained
state-of-the-art until the mid-1950s, when con-
stant-resistance-type networks appeared. The
constant-resistance networks claim to fame was
their “constant-power’” behavior. Constant-time-
delay filters were introduced in 1954. A constant-
time-delay filter is a Bessel filter with a transfer
function that achieves an approximately constant

time delay through the crossover range.

In the early 1950s, research focused on the pro-
blems of distortion, damping, power handling
capabilities, and overall control of loudspeaker
systems. The solution—electronic crossovers.
Sallen and Key in 1955 and Thiele in 1956 were
the earliest to publish information about replac-
ing the inductor with an active element in the
crossover circuit.

In 1962, Ashley described a second-order cross-
over whose outputs sum with a unity voltage
function. Later, Small classified these networks
as constant-voltage networks. Small thoroughly
analyzed these networks and found they could
not be properly implemented in most commercial
applications without sacrificing acoustic power
distribution. Alas, a whole new view on loud-
speaker dividing networks began—the total
acoustic field developed through the crossover
network. (Perhaps, it was a resurgence of
Hilliard’s work.)

November 1985
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However, during the same period
Ashley and Henne suggested the use of
a third-order Butterworth crossover
network with its ideal amplitude
response, and claimed that its non-
linear phase response was not audible.
Consequently, this odd-order cross-
over network type has become one of
the most popularly used designs.

Augspurger, in 1971, presented a
clear picture of real loudspeaker
systems, taking into account the actual
acoustic field produced, as modified
by the effects of loudspeaker directivi-
ty and the crossover network itself.
Although Augspurger’s findings were
quite well founded, the 3rd order But-
terworth continued its dominance for
some years to come with no new
designs until the late 1970s.

Frater and Linkwitz both were
aware of the role that crossovers
played in the total acoustic pressure
field produced by loudspeaker sys-
tems, and both investigated the cross-
over’s effects in real loudspeaker sys-
tem designs. In observing the polar
response characteristics of loudspeaker
systems which used noncoincident
drivers, they both demonstrated that
when the low-pass and high-pass out-
puts yielded a smooth phase response,
the loudspeaker’s polar response was
symmetric. As a result of Linkwitz’s
investigations, he developed a new
crossover design for noncoincident
drivers. Linkwitz’s and Frater’s work
began what these authors consider to
be the current generation of crossover
network design.

The first effort of this generation
was Ed Long’s 1976 Audio Engineer-
ing Society preprint, concerning his
Time-Align technique which was to
become somewhat of a turning point
in loudspeaker design. Long based his
presentation on the earlier work in the
field concerning loudspeaker phase/
time response and its contribution to
the overall transfer function of the
loudspeaker system.

The Tests

The measurements described here
were performed using a gated tone
burst system with the addition of a
Bruel & Kjaer (B&K) turntable and
recorder to generate the polar plots
(see Figure 1). This system does an
excellent job of ignoring reflections.
The measurements were done in a 40-
by-80-foot room with a 20-foot ceil-
ing.

The crossover system used is the
TOC-23™ Frequency Dividing Sys-
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tem with Time Offset Correction™. It
is a two- or three-way device with ad-
justable time correction in the low and
mid-range outputs. The dividing fil-
ters are 2nd order Bessels normalized
to have a 180 degree phase difference
between the low and high outputs. To
facilitate the measurement of several
types and orders of filters, a unit was
adapted to use external filters. The cir-
cuit is the “Equal Component Value”
type in which the frequency and
damping of each 2nd order section can
be adjusted independently (See
Figure 2).

In selecting a loudspeaker system for
the comparative evaluation, we felt
that a single loudspeaker system,
rather than several different types,
would be helpful in presenting a
clearer picture. The selection of such a
system would therefore have to be
based on what is most universally used
(or at least very familiar) by those in-
volved in any phase of the industry, in-
cluding live PA, commercial sound,
recording studio, and musical instru-
ment amplification applications.

We therefore decided to use a two-
way system, comprised of a direct
radiating low-frequency woofer and a
compression driver/horn tweeter. The

] N i
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Figure 4: 2nd order Linkwitz-Riley
filters.

woofer was a 15-inch studio-monitor
type in a 4.5-cubic-foot vented box
and a two-inch compression driver on
a short throw horn. The horn was a
radial type whose included angles were
120-degrees horizontal by 40-degrees
vertical. In the bandwidth on which

the testing was primarily focused (the
800 Hz and 1 kHz octaves), the horn
exhibited excellent constant directivity
control characteristics.

This generic system was placed side-
ways on the B&K turntable with the
mouth of the horn perpendicular to

Tyl
TR
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the floor (see Figure 3). This enabled
plotting the lobes that result from the
effects of the distance between the
radiating centers of the drivers com-
bined with the time differences that
result at any angle other than directly
on axis, equidistant between the low

and the high sections.
The Filters

Five filters were investigated: 2nd
order Linkwitz-Riley; 2nd order
Bessel (normalized to 180-degrees);
2nd order Butterworth; 3rd order But-
terworth; and 4th order Linkwitz-
Riley.

The 2nd order Linkwitz-Riley filters
are —6 dB at the crossover point. They
sum flat electrically, have smoothly
decreasing delay, and have very good
transient response (Figure 4).

These 2nd order Bessel filters are
normalized to be 180-degrees apart
rather than a specific delay, or —6 dB.
This makes them -4.75 dB at the
crossover point and have a more con-
stant delay. When summed electrical-
ly, they produce a very slight peak
(1.25 dB) which is so broad as to be
difficult to define. They also have very
good transient response (Figure 5).
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2nd order Bessel
filters (normalized
to 180 degrees).

Figure 5:
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Butter worth filters.

The 2nd order Butterworth filters
are normalized to -3 dB at the
crossover frequency. They are the
most commonly used for dividing
filters. Also, they are the most com-
monly misused, since many users
simply get the component values from
a chart calculated for the drivers ‘al-
leged’ nominal impedance. When
summed electrically, they have a very
broad peak of 3 dB in the frequency
domain. Their outputs are 180-degrees
apart, the impulse response has a
slight ring, the step response has a
slight (5 percent overshoot and the
delay has a 16 percent peak somewhat
below the crossover point (Figure 6).

The 3rd order Butterworth filters
are also normalized to —3 dB at the

= The 2nd order Butter-
worth filters are the most
commonly misused, since
many users simply get
the component values
Jrom a chart calculated
Jor the drivers ‘alleged’
nominal impedance.

crossover point, but sum flat electrical-
ly because they are in phase quadature,
or 90-degrees apart. (Actually, they
are 270-degrees apart.) (Figure 7).

The 4th order Linkwitz-Riley filters
are becoming noticed because they
have 24 dB per octave slopes (afford-
ing better ‘driver protection’), and
they sum flat electrically. They actual-
ly are two 2nd order Butterworth
filters in series which makes them -6
dB at the crossover point. The delay
has a peak of approximately 20 per-
cent, somewhat below the crossover
point. Their outputs are in phase,
meaning that they are of the same
polarity though they actually have a
phase difference of 360 degrees
(Figure 8).

What’s The Matter With
3rd Order Butterworth Filters?

The de-facto standard of crossovers
in general use has become the 3rd
order Butterworth network. One claim
made by the advocates of these 3rd
order Butterworth networks is that
they have flat power-response charac-
teristics. It has not been made clear in
the past to the end-users of these net-
works that it is the electrical power
response which has been the para-
mount design criterion. Furthermore,
3rd order networks have been pro-
moted as optimal for high-frequency
driver protection.
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Vega PRO wirele

at an affordable price.

R-31A PRO Receiver

The R-31A PRO receiver
features two easy-to-read LED
bargraph displays—one for RF
signal level and the other for
audio level. The receiver is
extremely sensitive, highly
selective, and very stable. Either
line-level or mic-level outputs
may be selected through the
rear-panel XLR connector. Line-
leve! output is also available
from the rear-panel terminal strip.
The receiver can be powered
by either AC or external DC.

T-37 PRO Bodypack
Transmitter

The T-37 PRO bodypack trans-
mitter accepts all positive-biased
and most negative-biased electret
lavalier mics via an easy-to-use
mini 4-pin XLR connector. Conven-
tional panel-mounted mic on/off
and recessed power on/off toggle
switches are featured. The ultra-

Cetec Vega's famous high-
quality “PRO" wireless micro-
phones are now available in
new, highly affordable versions.
Enhance your sound installation
with the new PRO 1-B and PRO
1-H systems. Ideal for all of your
professional audio applications,
these systems are great for
broadcasting and entertainment
applications, as well as for use in
audio-visual systems for indus-
trial seminars, church and
school sound systems, etc.

The PRO 1-B system consists
of the Model T-37 bodypack
transmitter and Model R-31A
receiver. The PRO 1-H system
consists of the Model T-36
hand-held transmitter and R-31A
receiver.

Both systems feature DYNEX®II,
Cetec Vega's advanced audio
processor forthe highest signal-
to-noise ratio, widest dynamic
range, and most natural sound.
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rugged case stands up to hard use.

T-36 PRO Hand-Held
Transmitter
The T-36 PRO hand-held

transmitter uses the popular

Electro-Voice BK-1 (“Black
Knight”) condenser element
with an attractive bilack wind-
screen. Housed in an attract-
ively contoured black case, it
has Cetec Vega's patented
internal dipole antenna. An audio
gain control and power and
audio on/off switches are con-
veniently located on the bottom.

Shouldn’t you design your
sound system around the
high quality and reliability for
which Cetec Vega is famous?
Contact Cetec Vega today to
arrange for a demonstration
of the PRO 1-B bodypack or
PRO 1-H hand-held wireless
microphone system.

[ <
Cetec Vega

...the professional’s wireless

Division of Cetec Corporation
9900 Baldwin Place

El Monte, California 91731
(818) 442-0782

TWX: 910-587-3539
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Figure 8: 4th order Linkwitz- Riley

filters.

LSRR S
Figure 9: 2nd order Bessel

filters (normalized
to 180 degrees).

Bessel filters
180 degrees)
without TOC (time offset correction).

2nd order
(normalized to

Figure 10:

Since the reason for dividing filters
is to enable the use of drivers that are
designed for specific ranges by pre-
venting frequencies outside of their
range from reaching them, it would
seem that a steeper slope would be bet-
ter. For even order filters, this could
be considered to be true.

Everybody knows that filters are —3
dB at the cutoff frequency and every-
body knows that if two signals of equal
amplitude and equal phase (a key word
here) are summed, the result is a 6 dB
increase in voltage. Looking at the

Since the reason for
dividing filters is to
enable the use of drivers
that are designed for
specific ranges by
preventing frequencies
outside of their range
from reaching them, it
would seem that a steep
slope would be better.

plots of 2nd order Linkwitz-Riley, one
can see that these filters sum flat.

But look at the 3rd order Butter-
worth. It sums flat and the slopes are
steeper—obviously we should use it.
Looking a little further we get caught
in the time domain (or is it a warp?):
the outputs are everywhere 90 degrees
from each other. (Actually, they are
270 degrees apart but it could depend
on from whose viewpoint and which
direction one is looking.) The sum of
these phasors result in flat magnatude
no matter which combination of po-
larities one chooses.

Comparing the 3rd order Butter-
worth plot with the 2nd order
Linkwitz-Riley in Figure 3, we can
see that both are 10 dB down at the
same frequency, .7 of the crossover
point. Realizing that -10 dB is
one-tenth power, it would take signifi-
cant incompetence on the part of the
sound operator to destroy driver
diaphragms if the 2nd order filters
were used. Considering that +3 dB is
twice the power, how much power is
thrown away in the area between the
first 10 dB of the 2nd order Linkwitz-
Riley and the first 10 dB of the 3rd
order Butterworth?

Discussion

The 2nd order Butterworth with
time correction looks flattest through
the crossover region (Figure 4). The
reference that all levels were matched
to is the 2nd order Bessel. It was
centered on the 30 dB line. Without
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time correction, there are additions
and cancellations near the crossover
frequency. This is what many systems
look like. As we know, EQ really
doesn’t solve this. It may flatten the
amplitude response at the expense of
the time response.

Looking at the 3rd order Butter-
worth without TOC (Figure 7, trade
2), it looks nice. Even the phase plot
looks good, though not as good as the
2nd order Bessel. This, we believe, is a
major reason why 3rd order filters
have sustained their popularity posi-
tion: they can mask time domain prob-
lems.

Note the slope of the phase in all the
2nd order filter sets (Figures 4, 5, and
6 voltage only): as the crossover point
moves up from — 6 dB, the slope of the
phase (and therefore the delay) in-
creases. Looking at the slope of the
phase of the 3rd order Butterworth
summed, Figure 7 trace 1. It exhibits
the same phase slope as the 2nd order
Bessel. Trace 2, however, is steeper
than the 4th order Linkwitz-Riley
(Figure 8). This would indicate that
the delay of this combination of signals
would be a great deal closer to the
crossover point than trace 1.

The 4th order Linkwitz-Riley would
afford better ‘driver protection’ than
2nd order filters. It may sound dif-
ferent than the other filters due to the
increased delay of the lower frequen-
cies compared to the highs. We find
this to be a possible answer to the
observed clockwise dip at 1 kHz being
deeper and slightly closer to the axis
on the polar plot than it is in the polar
plot on the 2nd order.

The polar plot of the 2nd order
Bessel is more symmetrical than the
3rd order Butterworth and the 4th
order Linkwitz-Riley, but when the
time correction is not used, the lobes
rotate and become quite asymmetrical
(Figures 9 to 12).

Fortunately many systems have the
drivers above each other, but when the
listener is 20 degrees below on-axis, he
would experience a 12 dB hole one oc-
tave wide at 1 kHz with with any of
the dividing network systems shown.
Listening Tests

Listening tests were performed by
many different people through the
development, proto-typing, and pro-
duction stages of the TOC 23. In
listening to the various crossovers,
when the system alignment was
switched out, it was immediately ap-
parent. When switching from the 3rd
order to 2nd order filters, there was a

Figure 11: 3rd order Butter-
worth filters.

Figure 12: 4th order Linkwitz-
Riley filters.

marked improvement in imaging, both
laterally and front to back.

An interesting observation was made
when listening to the playback of high
quality sources containing reverbera-
tion. There seemed to be more reverb-
eration in the phase coherent systems;
this was most likely due to time smear-
ing of transients in the non-aligned
systems. Further, the transient re-
sponse characteristics of the 2nd order
Bessel normalized to 180-degrees,
raised comments like, ‘“‘tighter and

more coherent percussion sounds’ and
“much sharper and clearer sound”.
Conclusion

Through both the study of the litera-
ture and our own practical implemen-
tations, one fact remains uncontested:
the crossover must be considered an
integral part of the loudspeaker design,
as important as the loudspeaker ele-
ments themselves. Hence, a crossover
must be capable of satisfying both the
electrical and acoustical requirements
simultaneously.
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CONVENTION REVIEW

gt

(Top, Left) The exhibit was packed
with what manufacturers were calling
“high-quality’’ attendees.

(Top, Right) Audio-Technica’s sales
rep, Brian Trankle, exhibiting the
company’s Unipoint microphone to
Gary Kocian (left) and James Evanik
(right) of IBM.

(Right) A view down one aisle of the
exhibit floor with HM Electronics and
Eastern Acoustics Works booths on
right.

by J. Klapholz

This fall marked the beginning of
the switch from biannual to annual
AES conventions here in the U.S.
This year’s program, the 79th Techni-
cal Meeting and Professional Exhibits,
which once again took place at the
New York Hilton Hotel, October 12 to
16, was promoted as, “A bridge to
tomorrow’s audio technology.” With
36 informative technical sessions,
workshops, and seminars, the AES
easily fulfilled its promise.

The AES exhibits occupied the en-
tire second floor of the hotel, as well as
commandeering both the fifth and
sixth floors with demonstration suites.

28

All in all, there were some 175 ex-
hibitors at the convention representing
the acoustic/audio measurement,
acoustical products, broadcast, pro-
duction, recording music synthesis,
and last but not least, the communica-
tions and sound reinforcement sectors
of the business. The 79th AES Con-
vention, was in a word, although an
understatement, comprehensive.
There was more of interest to the
sound contractor at this AES Conven-
tion. Sound Reinforcement continues
to grow in its overall importance to the
organization, and more and more the
traditional studio and touring sound

equipment manufacturers are gearing
their lines toward the installation
market. The convention opened a day
earlier than usual with technical ses-
sions devoted to sound reinforcement
and architectural acoustics. While the
AES is not the NSCA, there was much
for an interested sound contractor to
take in.
On Exhibit

Retaining its prominence on the ex-
hibit floor was Innovative Electronic
Designs, Inc. So many manufacturers
start their names with adjectives like
‘“professional,” that the “boy that
cried wolf”’ syndrome manifests itself

Sound & Communications
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in many cases. However, this is far
from the situation at IED, because
they are truly an innovative organiza-
tion. IED is one of the first manufac-
turers to fully utilize the power of the
microcomputer in the world of sound
reinforcement.

Under the supervision of a Sony
microcomputer, IED’s systems use
digital/logic control to maintain large
complex sound systems throughout all
phases of the operation, from intital
set-up time in large systems from days
to seconds. It can produce set-ups
which were not even possible in the
past. Of course, any of these set-ups
may be stored on disk and used again
at a future date.

The “master program” in all
systems reside in bubble memory and
E-PROMS (both are forms of perma-
nent program storage with no battery
back-up requirement) so that in case of
power failure the system automatically
returns to its ‘‘start-up”’ mode of
operation. IED systems feature many
subsystems that may be thought of as
“building blocks” including micro-
phone inputs and stations, audio dis-
tribution and matrices, digital record/
playback systems, digitally controlled

relay boards, life-safety interface,
digital attenuators, compressors, pro-
grammable gain control modules, mix-
ers, and balanced output modules.
While fully reporting on IED’s sys-
tems’ capabilities is beyond the space
allowed here, just think of replacing
hundreds of hardwired patch points
and chords with color graphics and
software menus. As an aside IED also
showed its new 4000 series automatic
microphone mixer—no knobs!

At the Emilar booth, a name from
the past came up. Formerly with Altec
Lansing Corporation, Rex Sinclair has
been consulting with Emilar on its
new line of low-frequency transducers.
Emilar showed, in addition to its line
of compression drivers and horns, a
new 10-inch, 12-inch, and two models
of 15-inch loudspeakers.

From Barcus Berry Electronics, the
company whose sister company, Bar-
cus Berry, Inc. became synonymous
with musical instrument contact pick-
ups, comes a line of unusual signal
processors. Barcus Berry Electronics
Inc. showed a line of multi-band pro-
cessors based on their patented “dif-
ferential load compensation’ technol-
ogy. The processors utilize high-speed

dynamic gain-control circuitry to
audibly improve the reproduction of
program transients. This adds
brightness and presence without in-
troducing the undesirable stridency
often associated with ‘‘equalized”
sound. The BBE processors further in-
crease voice intelligibility by
eliminating frequency-band masking
when important sibilant and conso-
nant elements are present in the pro-
gram signal.

Making its debut at this year’'s AES
convention was VAMP™ from
Electro-Voice. The VAMP (Very Ac-
curate Mapping Program) package en-
ables the user to plot the seating
boundaries of a room, select and aim
appropriate horn/driver combinations,
map the sound pressure level contours
throughout the listening area, and set
the drive levels for constant sound
pressure levels throughout the seating
area. The VAMP Kit consists of mag-
netic program cards for use with
Hewlett-Packard HP-41 series calcula-
tors (we are told that a listing in
BASIC is forthcoming), and special-
ized pressure-contour overlays for EV
TransPlanar and H/R series high-
frequency horns.

OVER 5000 WIRING PRODUCTS FOR THE SOUND SPECIALIST

@onguest:

Conquest Sound is the leading
manufacturer of audio wiring
products. Since 1975,
Conquest has provided
excellence in product design,
quality, service and pricing.
From small music stores to
many of the largest sound
contractors, network and local
T.V. stations, recording
studios and touring groups,
professionals world wide have
depended on Conquest for
quality products and quick
service.

PRODUCT RANGE:

From the simplest of guitar
cables to complicated multi-
line systems, Conquest offers
the widest selection available.

We manufacture over 2000
wiring products and distribute
another 3000 wiring related
products covering the audio
field alone. Our Home and
Industrial Division manufactures
and distributes another 250
wiring related products.

BOOTH 74 — ORLANDO

MATERIALS:

Names like “"Belden” and
"Switchcraft’ make up the
bulk of our product line. Over
one million feet of wire is in
stock, from single conductor
to 37 pair. We also stock over
110 different “Switchcraft”
connectors, adaptors and
plugs, all at prices that can't
be matched.

GUARANTEE:

All products manufactured by
Conquest carry a 5 year
guarantee.

The next time your needs call
for audio wiring products,
give us a call. We are sure you
will appreciate the difference
fast service and friendly
people make.

Send for our 32 page catalog or call: 1 (800) 323/7671
In lllinois, Alaska or Hawaii call: 1 (312) 429-1770 COLLECT

Conquest Bound . 15524 South 70th Court « Orland Park, Illinois 60462
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Electro-Voice also showed its new
8108, 8-input/4-output mixer designed
specifically for fixed-installation sys-
tems. According to Jim Long, director
of marketing, professional sound rein-
forcement products at Electro-Voice,
“The 8108 is EV’s answer to extensive
field input requesting a straightfor-
ward, rack-mount mixer that provides
signal outputs for a main system, a
montior system, a remote system, tape
recording, broadcast and others—all
likely to require different mixes.” EV
also showed its new updated electronic
crossover, the XEQ-3, featuring
fourth-order (24 dB/octave) Linkwitz-
Riley filters. As with the previous
XEQ-2, the new XEQ-3 also features
variable time-delay for cluster-
component alignment and equaliza-
tion for constant-coverage horns.

Meanwhile JBL exhibited its 4660,
defined coverage loudspeaker system
designed to provide controlled cover-
age in a rectangular space. The 4660’s
high-frequency coverage pattern is
symmetrical from side to side, but is
skewed front to back in such a way that
the nominal front coverage angle is
110 degrees, while the nominal back
coverage is 38 degrees. The 4660 is
well suited for moderate to large
meeting rooms and moderate-size
houses of worship. JBL also showed its
new 46710K oak-grain, vinyl-enclosed
utility sound reinforcement system in-
tended for applications where high
power capacity, high efficiency, and
aesthetics are important.

From Eastern Acoustic Works, came
two additions as to its high-level sound
reinforcement line: the model
L12/CX2 wide-bandwidth coaxial
loudspeaker, and the SCE6000 near
field reference designed for high-
fidelity, high-output distributed
stysems. The L12/CX2 fills the void
between low-cost/low performance,
eight-inch speakers and the more ex-
pensive 12-inch and 15-inch speakers.
The SCD6000 monitor features a new
mid-range/ high-frequency driver com-
prised of two dome-radiators built into
a single magnetic assembly. The single
magnetic scheme allows the drivers to
be mounted extremely close together
so they appear to the acoustic field (or
listener) that the two driver elements
are essentially one. This design has the
benefits of exhibiting exceptional ‘“‘im-
aging”’ characteristics as well as very
smooth frequency and power response
throughout the crossover region.

Anchor Audio featured, in addition

Sessions,
Workshops,
and Seminars

The educational portion of this
year’s convention was well attended by
both participants as well as those on
the receiving end. A new participant
this year was Conference Copy Incor-
porated, who for a modest fee will sup-
ply anyone with cassettes of their fav-
orite sessions, workshops, or seminars.
These tapes are still available to
anyone interested and a list may be ob-
tained from CCI at 1671 East 16th St.,
Suite 212, Brooklyn, NY, 11229;

The technical sessions were categor-
ized as follows: Transmission: Record-
ing and Broadcasting-Digital Record-
ing & Analog Recording and Broad-
casting, Acoustics and Sound Rein-
forcement, Transducers, and Signal
Processing-Filters-Mixing & Equaliz-
ing. There were a total of 58 technical
papers presented, bringing us the lat-
est in state-of-the-art audio technology.
Among the papers were “Perceptions
of Audio Perceptions’ by Terry Penn-
ington, ‘“Another Approach to Tim¢
Delay Spectrometry” by John Vander-
kooy, and ““Peak Current Requirement
of Commercial Loudspeaker Systems”
by Matti Otala and Pertti Huttunen.

Pennington’s paper was a “light”
paper on the subjective aspects of
audio with some insightful findings—
and entertaining reading. Vandekooy’s
paper may end up as a “‘turning point”
in this whole audio measurement tech-
nique debate. He proposes a measure-
ment technique that digitizes the
“chirp” (rapidly swept sine-wave) and
does the rest in software. In the TDS
system there is much analog pre-pro-
cessing to bring the cost of using TDS
techniques below the $2,000 mark.
Matti Otala is the Finnish scientist
responsible for bringing us TIM (tran-
sient intermodulation distortion).

There were a total of 16 workshops
covering the entire gamut of audio, in-
cluding: Smart Electronics for Sound
Reinforcement, Stereo for Television,
Multiple Loudspeakers, Sound Design
for Broadway, FM Broadcast Audio,
Radio Microphones, Bad Sound, CD

Players: Fact and Fiction, TV Audio
Trauma, Digital Editing and Master-
ing, Concert Hall Acoustics, The All-
Digital Sound Studio iin Practice,
Location Recording-Part 1: On the
Repeal of Murphy’s Law-Part 2: Clas-
sical Recording Techniques-Part 3:
Popular Music Recording Tech-
niques, Electronic Architecture, Elec-
troacoustic Measurements for Sound
Reinforcement, and Simple Stereo
Microphone Techniques.

All of the workshops were standing
room only and for those that were
unable to attend any of them the
cassette tapes may prove to be quite
educational.

The Electronic Architecture Work-
shop hosted by Marc Beningson of
Jaffe Acoustics was well-presented
with a rather convincing live demon-
stration at its conclusion. In addition,
Beningson prepared a good-sized
manuscript with a bibliography con-
taining 16 references.

The eight seminars were also equal-
ly well attended as they too contribu-
ted to the level of quality educational
information presented at this year’s
AES convention. This year’s seminars
included Fundamentals of Architec-
tural Acoustics, From Fourier to
Hilbert and Back Again, Small Room
Acoustics, Don’t Get Lost Among the
Poles and Zeros, The Business of
Audio: Economics of Recording
Studios, Digital Theory Demonstra-
tion, Optimizing Stereo Imagery, and
Education in Audio: Meet the Com-
mittee.

The Digital Theory Demonstration
presented by Stanley Lipshitz was ex-
citing in that for most of those present
who had read about all those ghastly
“digital distortions and aberrations”
here was an opportunity to hear them
for the first time! This year’s AES
Technical Programs were once again
successfully presented to further edu-
cate and disseminate audio engineer-
ing information among the audio engi-
neering community—a job well done.
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protection.

exceed even the toughest
industrial requirements!

* Dynamic receivers resist mechanical shock, moisture
and temperature extremes.

* Impact resistant earphone cups.

* Soft polyurethane cushion covers are resistant to
temperature and ultra-violet extremes.

¢ Long-lite superflex cable with strain relief.

* Vinyl covered, stainless steel split headband

* Stainless steel adjustable yoke assemblies.

* Field replaceable dynamic mike and earphone elements
save time and money.

Tough PH Series designed for
user comfort

* Perfect clamping pressure for day-long use

* Soft foam pads on headband and earcups.

* Washable nylon earphone socks.

* Headband has air vents to keep head cool.

¢ Clothing clip.

* Mike boom rotates tor right or left side useage

Ask about our wide variety
of models

¢ Dual/single sided.

* Dynamic/carbon mixes.

¢ Binaural/manaural earphones.

* With/without in-line push-to-talk switch.

and heavy-duty

Telex PH Series marries these two advantages to

comfort

o

"

ﬁ;

Single side models avaitable

Dynamic models have economical, feld replaceable
mike elements

TELEX.

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave Sp. Minneapohs, MN 55420 U S.A., Telephone: 612-887-5550, B84-4051, telex 29-7053

Call Toll Free in U.S. 800-328-3771 - In Minnesota Call (612) 887-5550
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to its line of portable PA products, the
new AN-1000 portable/rack-mount
powered speaker system. The
AN-1000 features a small package
(made possible by a computer-tuned,
ported enclosure), 50-watt MOSFET
amplifier, active equalization circuitry,
front panel volume control and head-
phone jack, and the unit may be rack-
mounted in three spaces.

On the communications side, HM
Electronics (HME) unveiled several
new additions to its intercom line in-
cluding the BH720 and BH721 belt
pac stations, the RL742 rack-mount
loudspeaker station, and the 700-18
lightweight headset.

Telex also introduced Audicom-
Phase 2, a new line of intercom pro-
ducts complementing the existing
com-gear line. The products shown in-
cluded three power supplies, headset
and speaker stations, and interface
units. Telex also introduced an all new
line of headsets, both more ergonomic
updates of their popular single and
dual muff headsets, as well as some
new, lightweight ‘“Walkman-type”
models. Telex also showed a new line
of low-cost wireless microphones the
FMR-50 series, both handheld dynam-
ic or condenser, and a body-pac.

What engineering convention would
be complete without the showing of a
product utilizing state-of-the-art
engineering? Enter Audio Precision.
Audio Precision has added functions
to its System One audio test system (a
comprehensive two-channel hardware/
software package for the IBM PC) said
to be the most complete intermodula-
tion distortion testing capability for
the professional and consumer audio
industry. They are termed DIM/TIM
(dynamic intermodulation-transient
intermodulation) testing methods.
Many experts suggest DIM/TIM
phenomena as the reason why some
audio systems sound differently from
others even though they have the same
specifications as measured by the
older, more static test methods.

In “digital delay land” Audio
Digital in addition to its line of delays
and delay/processors showed the new
ADX-2000 digital signal processor.
The ADX-2000 is designed for any ap-
plication where numerous inputs and
outputs are required. The first module
available performs delay, gain, and
on/off functions making the unit ap-
plicable for cluster alignment, touring
sound, and distributed system syn-
chronization. User installable
modules, programmability (either in-

Sound & Communications
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with & proven track
record of quality.

Our 900 Series of commercial sound and background music systems offer overload and short

circuit protection. They incorporate a range of features that allow quick, clean, flexible installation

‘ and years of maintenance-free operation. TOA takes for granted the fundamentals of “good
TER ag merchandise.” That's because ours is quality merchandise.

Accordingly, TOA provides everything you
need Eight different Powered Mixers and Power Amps.
22 input modules with so many connector configurations, you can select
from 46 module choices. Power Amps that double as integrated amplifiers. Choose
your wattage — anywhere from 10 watts to 240 watts RMS. Choose your inputs — 2? 4? 6? Choose your
outputs — transformer-coupled and balanced, or transformerless-direct? XLR or RCA, phone jack or
terminal strip?

We give you tone signal generators. Mic Pre-Amps Mixer Pre-Amps with bass and treble EQ controls. A cozen
features that make your job faster, easier, and more profitable. Features that will acquaint your customer with quality.

By You Get What You Pay For
When purchasing the quality of TOA s 900 Series, your customer acquires the very best commercial sound system
that mcney can buy.
So what does the customer get when paying for quality? Not just flexibility and outstanding specifications
(0.1% THD, signal-to-noise of 108dB at max gain, 20-20kHz frequency response), but characteristics that cannot
be measured in numbers: warmth, clarity, transparency. and definition.
You need more than specifications to define quality.

. 9 To A You need TOA.
“TOA Electronics, Inc ‘ by TOA Electronics, Inc., 480 Carlton Court, South San Francisco, California 94080 (415) 568-2538

In Canada TOA Electronics, Inc., 10712-181 Street. Edmonton, Alberta T5S 1K8 (4C3) 489-5511
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NOW, ONE MICROPHONE CAPTURES ITALL.

All components available separately.

The Sennheiser Telemike
Electret Microphone System.

Its unique modular design
provides all the flexibility and
precision of a collection of sep-
arates—from omni to super
cardioid, spot to shotgun, tele-
scopic boom to tie-clip lavalier.

All, at a fraction of the price
of comparable separates.

And all, with the most ad-
vanced electret technology
available: our unique back-
electret.

See your Sennheiser dealer
for details. And capture it all.

SENNHEISER’

Sennheiser Electronic Corporation (N.Y.)
48 West 38th Street - New York, NY 10018 « (212) 944-9440
Manufacturing Plant: D-3002 Wedermark, West Germany

© 1982, Sennheiser Electronic Corporation (N.Y.)
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ternally or externally via RS-232 buss),
and software updates will further the
potentials of the ADX-2000.

On the other side of “digital delay
land” was the booth of Eventide Inc.
Eventide, whose contributions to the
world of DDL’s, is certainly a para-
mount factor in the development of
DDL technology, has once again of-
fered us something new—an analog
impulse reverb tester. This ‘“match
book-sized”” acoustical impulse genera-
tor reminds me of the “clicker” that
Jackie Vernon used for his famous
slide presentations on the Ed Sullivan
Show.

Yamaha made quite a ruckus when it
introduced the PM-1000 mixing con-
sole in the early 1970s, and again a few
years later with the introduction of the
PM-2000. Yamaha has outdone itself
with the unveiling this year of the new
PM-3000 series of professional mixing
consoles. The copy reads, “The next
generation has arrived.” The long-
awaited 3000 may very well prove so.

The PM-3000 is available in three
sizes: 24, 32, and 40 input, all with
eight subgroups, stereo master, and
11x8 matrix. The most outstanding
feature of the console is the eight VCA
group masters section which controls
the level of any input assigned to the
VCA master (independent of the audio
buss to which it is actually assigned).
Another equally outstanding feature is
the master mute function where each
input may be assigned to one of eight
mute groups which permit the chan-
nel’s on/off function to be remotely
controlled by the corresponding eight
master mute switches. Both the VCA
and muting functions may be external-
ly controlled via computer.

Yamaha also introduced its new
P-series of commercial power ampli-
fiers featuring the P2075C , an AC
coupled 50/ch at 8 ohm amplifier.

Although it may not be directly ap-
plicable to our daily lives as sound
contractors, Shure’s Home Theater
Sound System was one of the more en-
joyable demonstrations. The Shure
HTS 5000 allows you to hear as if you
were in a movie theater. ‘‘Avalanches,
storms, battles, dramatic soundtrack
music—all take on an exciting
realism...”” the Shure system
““decodes” the Dolby Stereo informa-
tion already encoded on stereo video
cassettes and laser discs and provides a
center “dialogue channel” as well as
“surround channel” speaker outputs.
The HTS system must be experienced

(continued on page 39)
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NEW ZONE PAGING SYSTEM
FROM CLEAR-COM

Clear-Com has introduced a new
Zone Paging System for public address
and paging applications. This system
allows interruption of a facility’s
background music system for an-
nouncements or emergency calls to
specific areas. The system’s conven-
ient size, ease of operation, and ex-
pandability can be used for many types
of paging and security systems, in
cluding airports, bus terminals, theater
complexes, shopping malls, factories,
and medical centers.

Configured in “building block”
modules (four channels each), the
Zone Paging System permits up to 96
zones to receive audio programming
and to be accessed from up to 50 loca-
tions. The system’s output connects to
power amplifiers feeding the paging
speakers in various zones. The system
includes adjustable, high-clarity goose-
neck microphones, tally lights to in-
dicate which zone is being accessed,
and an All Page function that simul-
taneously accesses all zones.

The entire unit has a list price of
under $2,000.

[] Contact: Clear-Com, 1111 17th St.,
San Francisco, CA 94107; (415)
861-6666.

Reader Service #1
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NEW AUDIO-TECHNICA
CONDENSER MICROPHONE

A new phantom-powered unidirec-
tional condenser microphone, the
ATM33R, was introduced by Audio-

Technica at the recent Audio Engi-
neering Society Convention last
month. A Lo-Z (150 ohms) model is
recommended for recording, broad-
cast, and sound reinforcement applica-
tions.

The response of the ATM33R,
which covers a frequency range of 30
to 20,000 Hz, is described by the
microphone’s designers as being
smooth overall, with a moderately ris-
ing high end.

Suggested pro net is $250.

1 Contact: Audio-Technica U.S.,
Inc., 1221 Commerce Dr., Stow, OH
44224; (216) 686-2600.

Reader Service #2

NADY QUADPAK™ FOR
WIRELESS OPERATION

Nady Systems, Inc. has introduced
the QuadPak, a single case housing
four Nady 701 VHF wireless receiv-
ers. The new QuadPak is rugged and
portable, so it’s useful for on-location
use. With the Nady QuadPak, set up
of multi-channel wireless systems is
simplified. The unit also offers addi-
tional protection to the receivers dur-
ing field production assignments.

The QuadPak can be powered by ex-
ternal DC, external AC or integral
BP-90 type nicad barttery packs. A
single switch activates the multi-
receiver system, and a single set of
antennas attached to the face of the
control panel serves all four receivers.
The system can also be used with an
external antenna.

Each of the Nady 701 true diversity
receivers has an independent audio
output. The receivers can be removed
for repair or use outside of the unit.

Contact: Nady Systems, Inc., 1145
65th St., Oakland, CA 94608; (415)
652-2411.

Reader Service #3

EMERGENCY TELEPHONE
INTERCOM SYSTEM

To provide emergency service for
firemen and other authorized person-

nel, Soundolier has introduced a
telephone intercom system that com-
plies with the 1985 issue of’ NFPA
Standard 72F for use of voice/alarm
communications.

The modular system consists of a
centrally located master control panel
with appropriate audible-visual alarm
annunciators for each fire protection
zone. Either remote telephone stations
or jack assemblies for portable hand-
sets are used,

As many as five telephone stations
can communicate with the master con-
trol panel at one time. The master con-
trol can also serve as switching facility
to allow the telephone stations in
remote fire protection zones through-
out the building to intercommunicate.

Contact: Soundolier, 9380 Watson
Industrial Park, St. Louis, MO
63126-1567.

Reader Service #4

CONTROLLED ACCESS
SYSTEM BY MOUNTAIN WEST

Mountain West has announced a
simple electronic door access system,
designed for computer rooms, file
rooms, accounting offices, etc.

This self-contained system may be
fitted to most existing wood doors, and
includes everything needed for instal-
lation and operation. The correct code
combination unlocks the door in three
to five seconds. Close the door and it
automatically locks behind you. When
personnel changes occur, simply
change the four-digit code.

In addition to computer rooms and
accounting offices, this access system
is useful for residential door locks, in-
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dustrial security, medical supply
rooms, nursing homes, military secure
areas, schools, small businesses,
libraries, and museums.

Contact: Mountain West, 4215 N.
16 St., P.O. Box 10780, Phoenix, AZ
85064; 1 (800) 528-6169.

Reader Service #5

BOZAK OFFERS TWO NEW
MIXER/PRE-AMPLIFIERS

Bozak has introduced its Model
CMA-10-2DL and Model CMA-10-
2DLS (above) stereo mixer/preampli-
fiers. The all-silicon, solid-state units
were designed for professional repro-
duction of both live and recorded
stereo programs.

Both units feature the ability to
change any stereo input to phono or
auxiliary, up to six stereo inputs,
separate selectable cue for stereo in-
put, two channel output, signal pro-
cessing loop, broad dynamic range,
and modular construction. Built for
continuous use, according to the com-
pany, both units are rack mountable or
portable.

As successors to the CMA-10-2D,
the CMA-10-2DL and the CMA-10-
2DLS are intended for night clubs and
discos, small broadcast stations, back-
ground music and paging systems, and
mobile sound systems.

Contact: Bozak, 68 Holmes Road,
Newington, CT 06111; (203) 666-
2536.

Reader Service #§

EVENTIDE ADDS REVERB

& EFFECTS TO SOFTWARE
Eventide has enchanced its SP2016

Effects Processor/Reverb with four

new reverberation programs, a
vocoder program, and an automatic
panner program.

The RMX Simulation Plus pro-
grams provide simulations of two of
the most popular AMS RMX 16
reverb programs: Reverse Reverb and
Non-Linear Reverb. But unlike the
single channel AMS unit, the Even-
tide SP2016 gives the user two in-
dependent channels simultaneously.

As a counterpart to these special-
effect-decay reverbs, a “Natural”
Reverb, featuring natural decay am-
bience is also being introduced. A
Gated Reverb program has also been
added.

The newly-released Automatic Pan-
ner Program provides delay panning
as well as amplitude panning func-
tions. User-adjustable parameters
make possible a wide variety of cross-
fade and panning effects.

| Contact: Eventide, Inc., One Alsan
Way, Little Ferry, NJ 07643: (201)
641-1200.

Reader Service #7

used in Centrex systems as primary an-
swering positions for listed directory
numbers and as alternate or back-up
answering positions for primary back-
up and forwarded extension calls.

The consoles have 10 or 20 assign-
able lines with distinctive ringing,
auto-hold, hard-hold, transfer, privacy
and night bell capabilities. They are
fully compatible with Tone Com-
mander’s Centracom CTX for console
back-up service and the CPC 600 con-
sole that provides the attendant with
direct station selection, message
waiting, station status, and busy lamp
field.

Contact: Tone Commander, Box

1039, Redmond, WA 98052-1039;
(800) 524-0024.

Reader Service #8

NEW CTX PLUS CONSOLES
FEATURE STATION STATUS
Centrex and PBX users now have a
console (from Tone Commander) that
provides department or group answer-
ing positions without a KSU. The
consoles are completely self-contained
and connect in parallel with the de-
partment lines providing station status
monitoring and transferred ringing.
The CTX Plus consoles may also be

NEW SERIES OF SMALL
CCTV-CAMERAS FROM RCA

A new series of CCTV cameras,
featuring small size and offering the
performance characteristics of a larger
camera has been introduced by RCA
Closed-Circuit Video Equipment.

The TC500 camera weighs less than
1.5 pounds. According to RCA, size is
combined with high performance: the
TC500s offer 500 lines of horizontal
center resolution from a one-half-inch
vidicon tube. Useable video pictures
can be obtained from scene illumina-
tions of only one footcandle.

Automatic light compensation ad-
justs to changes in scene illumination
up to 10,000 to one and contributes to
consistent picture quality; line locked
for smooth switching and VCR opera-
tions.

Designed for any indoor general

purpose applications, the camera can
be used for both small applications and
for large multiple camera systems.
[l Contact: RCA Closed-Circuit
Video Equipment, Marketing, New
Holland Ave., Lancaster, PA
17604-3140; (717) 295-6764.

Reader Service #9
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BEYER DYNAMIC’S MODULAR
SOUND CONTRACTOR LINE

Beyer Dynamic, Inc. has announced
the introduction of a full line of
modular sound contracting equip-
ment. The new Beyer line includes a
four channel mixer/amplifier, a 120 W
power amplifier, a 10 W modular
power amplifier designed to drive
speaker zones, one and two-tone pag-
ing signal generators, an octave
equalizer, a frequency shifter, relay
controlled zone switchers, a 70 V line
attenuator, modular jack fields, a
modular main power supply and a
complete line of acoustic speakers for
ceiling or wall mounting.

The new Beyer sound contracting

product line features the E 2300 TE-1,
a four-channel, 120 W mixer/amplifier
with four balanced mic inputs, two
auxiliary inputs and outputs for 50 V,
70 V or 100 V lines as well as a direct 8
ohm output and a +6 dB line for slav-
ing other amps.

Like the E 2300, the E 2100 120 W
power amp is short-circuit proof, open
circuit proof and protected against
thermal overload. The E 2100 is an ex-
pandable design which offers the same
output flexibility as the E 2300. Plug-
in modules are available to add either a
treble and bass equalizer, low- or high-
pass filters or a micjpreamplifier.

The E 2610 10 W amplifier module
series has its own gain, treble and bass
controls and an LED output meter. E
2610 modules are available with RC,
studio level or microphone inputs, or
with a studio level input with a rever-
sign relay for phase switching.

Contact: Beyer Dynamic, 5-05
Burns Ave., Hicksville, NY 11801;
(516) 935-8000.

Reader Service #10

ASAP ALERT OFFERS ALARM
MONITORING SYSTEM

Command Communications, Inc.,
has introduced the Asap Alert, alarm
monitoring and alerting system, de-
signed and tested to work with the new
technology of digital display pagers.

The Asap Alert will instantly alert
the user to any changing alarm condi-
tion within seconds via a display
Pager, automatically displaying the
programmed location code identifying
which Asap Alert is calling.

The compact Asap Alert activates
from either normally open or normal-
ly closed alarm contacts—momentary
or permanent. With a total memory
capacity of 40 programmable digits,
the system will sequentially dial each
programmed number, at adjustable
two-minute intervals

Contact: Command Communica-
tions Incorporated, 8000 E. Girard
Ave., Suite 416, Denver CO 80231;
(303) 750-6434,

Reader Service #11

NEED

WIRELESS MICS

€DCOR

800 854-0259
800 :523-2824 CA
714 863-1529
EDCOR 16782 Hale Ave. lrvine, CA 92714
Reader Service #219
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LOUDSPEAKER ENCLOSURE |
DESIGN AND CONSTRUCTION HANDBOOK

TO BUILD YOUR OWN
\ LOUDSPEAKER
SYSTEM!!!

A complete
handbook on B
speaker design with S5
blueprints, speaker
application, port

P.O. Box 2344
Ft. Worth, TX 76113

| would like to order:

tuning and chart . Qty @ $6.95 ea|
recordings. * " Design Handbooks Total Enclosed $
See us at AES Booth . Name
#509 and #511  ; Address :
« City State _ Zip Code
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BOSE DEBUTS MODEL 102
COMMERCIAL SOUND SYSTEM

Bose Corporation has introduced its
Model 102 Commercial Sound Sys-
tem, the heart of which is the familiar
4.5-inch Bose full-range driver with
helical voice coil. The driver is
mounted in a ported enclosure, either
in flush mount or surface-mount ver-
sions. Both versions are said to offer 80
Hz to 18 kHz frequency response,
wide dispersion, and 25 watt power
handling capability. They come stan-
dard with factory-installed trans-
formers for all common constant-
voltage standards, as well as with
power tap selection switches. Both
models are available without the
transformer, in which case the im-
pedance is 8 ohms.

Bose’s product manager Paul
McKinley said the 102 is designed to
meet the requirements of a foreground
music speaker, and to be easily in-
stalled. Ostensibly, the high perfor-
mance drivers permit fewer loud-
speakers to cover a given area, result-
ing in cost savings.

The flush-mount version is designed
for retrofit into existing eight-inch
“canned” installations, and for easy
mounting into studded walls. It is
compatible with industry standard
mounting hardware and grilles, and an
optional snap-on grille is available.

The surface mount version was de-
veloped for foreground applications
where flush mounting is not possible.
It has a rugged, injection molded
enclosure, optional mounting brack-
ets, and can be installed in a variety of
configurations.

Bose said that its 102 System Con-
troller optimizes speaker performance
and eliminates the need for expensive
signal processing equipment. This

chassis contains two channels of music-
optimized equalization and one chan-
nel of voice-optimized equalization.
Bose’s Opti-Voice'™ circuit elec-
tronically maximizes speech intelligi-
bility for clear paging.

Comments: Over the years, Bose
has offered quite a few interesting
variations on its original theme of
using small, wide-excursion cone-type
drivers, along with compensatory EQ,
to cover the full frequency range. The
102 represents a specialized packaging
of this concept for contractors’ use in
foreground/background music and
paging systems. The pre-wired trans-
former with power-selection switches
should prove to be a time-saving fea-
ture, especially since the switch can be
set from the front of the unit after it is
installed.

By using a 4.5 inch diameter driver
in lieu of the standard eight-inch
driver, the speaker will certainly offer
wider dispersion. The only problem
then becomes getting enough sound
level out at the low end of the spec-
trum. The wide excursion driver plus
EQ has in other Bose products have
delivered on the bottom end, but the
trade-off is efficiency. The plastic
enclosure is ported, which should help
recover some of the low-end efficiency
relative to open-backed eight-inch
designs. Since the drivers are rated at
25-watts (pink noise with music EQ
curve), they should be able to pump
out a reasonable sound level. The
trade-off for the system becomes one of
fewer loudspeakers due to the wider
dispersion (which certainly does save
on installation costs and time), but
more or larger power amplifiers due to
the lower sensitivity.

The “opti-voice’” EQ tailors the sig-
nal to match the sensitivity curve of
the speakers. The voice input EQ in-
cludes a sharp cutoff at bottom end to
avoid mic handling noise, and at the
high end to reduce sibilance and feed-
back problems. The system controller
also includes an AGC (compression
circuit) for the voice input to further
improve intelligibility. This affects the
voice input, and can be calibrated to

by gary d. davis

the paging mic to avoid clipping the
amps. The automatic voice-over fea-
ture simply gives priority to the voice
input, mutes music down about 30 dB,
and avoids the need to manually turn
off the music. The voice-over feature
can be switch defeated. This looks like
an interesting alternative and is worth
your closer look.

O Contact: Bose Corporation, 100
The Mountain Road, Framingham,
MA 01701; (617) 879-7330.

Reader Service #20

ADC INRODUCES
TWO SERIES OF PATCHBAYS

At the recent AES show, ADC Tele-
communications unveiled two dif
ferent series of patchbays, Pro Patch
MKII and VAMP (Video Audio Mod-
ular Patchbay), both of which offer a
unique approach to jack labeling.
They feature ADC’s self-adhesive
identification label system (SAILS)
which permits a standard computer
printer to be used for creating jack
designation strips.

According to ADC’s Joan Nelson,
the Pro Patch MKII Series are self-
contained audio patching systems.
The chassis is 2 x 24 jacks in size, and
the jacks are T/R/S long-frame type,
and are available with normals strapped
at the panel, or they may be brought
out of the bay. Connections are made
via QCP insulation displacement con-
nectors. The bay is field serviceable
from the front or the back without re-
moval from the rack (removing four
front panel screws permits the floating
jack panel to drop forward).

The VAMP Series is specially
designed for broadcasters who don’t
necessarily work with 2 x 24 jack
minimum configurations. Audio and
video patching can be mixed in the
same chassis, and as few as one audio
and one video circuit can be installed,
with blanks filling out the rest of the
rack width.

[0 Contact: ADC Telecommunica-
tions, Inc., 4900 West 78th St., Min-
neapolis, MN 55435; (612) 835-6800.

Reader Service #21
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(continued from page 32)

cassettes and laser discs and provides a
center “dialogue channel” as well as
“surround channel” speaker outputs.
The HTS system must be experienced
at your local audio/video salon to be
fully appreciated. It includes a digital
delay for varying room sizes.

Amek Consoles introduced its Tex
10 Electronic Crossover Network
which consists of a three unit high, 10
position rack with power supply, and
is capable of up to five-way stereo per-
formance.

In addition, Amek debuted its
multibroadcast console (MBC) and its
TAC Scorpion Recording Console.

Studer showed its A725 Professional
CD Player which is designed for a
wide range of applications, including
broadcast production and on-air play-
back. Special control software provides
multiple disc cueing modes, as well as
exceptional cueing accuracy, according
to the company.

TOA Electronics introduced its new
J series condensor microphones. The J
microphones are dynamic and are suit-
able in three different types of applica-
tions, according to the company.

The J1 is a switchable microphone
allowing the user to use it in a voice
mode or an instrumental frequency
range. The J2 is utilized as an intsru-
ment pickup.

Community Light & Sound intro-
duced the RS327i loudspeaker, which
was conceived from a marketing study
which determined a need for a version
of the RS325i with additional low fre-
quency response. Outwardly, this new
enclosure is only slightly deeper and
taller than the RS325i, while internal-
ly, the volume of space has almost
been doubled, with a ducted port that
runs the entire width of the cabinet,
resulting in an extended low frequency
response approximately one-half oc-
tave lower that the RS$325i.

Community also showed its new
series of performance/installation
loudspeakers, the CS25 and CS35.

Audio Technica made two introduc-
tions at this year’s AES. The company
debuted its ATM5R miniature unidi-
rectional handheld condenser micro-
phone and the ATM33R condenser
unidirectional microphone.

Sennheiser was also there with its
new MZA 16 TU and MZA 16 P48 U
power supplies which are said to pro-
vide 12 V A-B powering (-TU)or 48 V
phantom powering (-P48U for one

microphone, and are compatible with
Sennheiser’s one of RF condenser
microphones.

Each unit operates from a single 9 V
rectangular “transistor-radio” battery,
and employs a DC-to-DC converter to
provide the appropriate operating
voltage.

Meanwhile at the Shure booth, the
company demonstrated its SM91 uni-
directional condenser microphone and
the SM90 omnidirectional condenser
microphone—two complementary sur-
face mount products.

Like the “pressure zone” micro-
phones in common usage, the Shure
SM91 and SM90 take advantage of the
acoustic principle of boundary effect,
according to the company. Because of
this principle, placing either a Shure
SM91 or SM90 microphone suffi-
ciently close to a barrier or boundary,
e.g., wall, floor, ceiling, table, piano
lid, will cause it to perform with as
much as 6 dB higher sensitivity and
approximately 3 dB greater rejection
of random background noise.

Other exhibits of interest included
Beyer Dynamic which exhibited its
line of dynamic microphones includ-
ing its condenser mics, professional
headphones, stands, booms, and acces-
sories. AB Systems, Inc. showed its
Model 1100, two-channel power amp
which incorporates a “logic operated
gated output” stage. ADC Telecom-
munications exhibited its latest genera-
tion of audio Patch Bays—including
the Pro Patch MKII Series. RPG Dif-
fusor Systems, Inc. had its complete
line of reflection grating diffusors said
to enhance the acoustics of any critical
listening performing environment.
Klark-Teknik Electronics was present
with its DN780 Digital Reverb,
DN 300 series equalizers, Brooke Siren
Systems DPR402 compressor/limiter,
and the FDS300 series crossovers.
Bruel & Kjaer introduced its RASTI
method for measurement and analysis
of speech intelligibility using B&K
type 3661 Speech Transmission
Meter. B&K also demonstrated in-
structions for audio, electroacoustic
and acoustic measurements. Cetec Ivie
displayed its line of octave and third-
octave real time analyzers plus its 5000
modular commercial sound reinforce-
ment electronics including mixers,
EQs, compressors, and amplifiers.
AKG Acoustics, Inc. showed its line
of microphones, headphones, and
reverb systems.
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In this rapidly shrinking world, the
necessity for highly sophisticated
conference communication sys-
tems is becoming increasingly
important. In business, industry
and government.

We are proud to offer computerized
conference microphone systems
and simultaneous interpretation
technology from the best in the
world. DIS-USA.

(pistsa)

DANISH INTERPRETATION SYSTEMS

2831 15th 5t. N.W.
washington, 0.C. 20009

(20,367 1307, Jglex 643¢
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Bulletin Describes Panduit®
Winged Push Mount Cord Clip

A new bulletin is available for Pan-
duit Corp. describing a winged push
mount cord clip which retains wire,
tubing and cable up to .38-inches
diameter.

The cord clip is an integral mount-
ing device which eliminates the need
for additional mounting hardware.
Snap the mount into a pre-drilled
.250-inch  hole in panels up to

.105-inches thick. The cord clip por-
tion is said to allow easy installation or
removal of wire, tubing, or cable.

The winged design holds the mount
securely in place even in installations
subjected to vibration.

Contact: Inside Sales Dept., Panduit
Corp., 17301 Ridgeland Ave., Tinley
Park, IL 60477-0981;(312) 532-1800.

members and $200 for nonmembers.

Contact: IEEE Service Center, 450
Hoes Luane, Piscataway, N]J
08854-4150.

1984 Index to IEEE Publications
Lists Over 1300,000 Entries

The Institute of Electrical and Elec-
tronics Engineers, Inc. has announced
the publication of the 1984 Index to
IEEE Publications. In 1984 1EEE’s
massive periodicals and publishing
programs accounted for over 125,000
technical pages. The annual Index
covers the totality of IEEE publishing.

The latest combined Index provides
access to all IEEE-published papers,
articles, conference records, and other
communications covering electrical/
electronic/computer science and engi-
neering. The 1984 Index lists over
21,000 technical items and contains
130,000 entries. Information is provid-
ed by author and subject.

The 1984 Index to IEEE Publications
(JH73411) is priced at $100 for IEEE

SUUND DEGISION!

If you've used
ADEMCO or MOOSE
PRODUCTS in the past.
then you're already well-
acquainted with the
dependable. top-
performance of San
Ming sound products.

That's because for
over 30 years San
Ming components
have been the number
one choice of some of the
best pames in the sound-
security industry.

Now you can get San Ming
quality products direct from
the manufacturer — at
highly affordable

SK-30S
SK-30SL _,

San Ming

(714) 891-2252

40

FIRST IT WAS THEIRS ... AND NOW IT IS YOURS

Electronic Sound Equipment Co.
12715 Western Ave.. Garden Grove. CA 92641
TELEX 494-6334
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For maximum.

trouble-free output — in

all kinds of weather — San
Ming's Siren Horn Series
performs better — no matter
whose driver you use. For

the most rigorous applica-
tions. choose from: the
SK-20FU 20-watt ~pow-
erhouse”; the SK-30F

{loudest 30-watt

siren-speaker avail-

able): or the

deluxe 30-watt

models. SK-30SL

{without siren) and the
self-contained SK-30S (with
YELP and STEADY SOUND sirerfs)
delivering up to 40-watts maxi-
mum power.

SK-20FU

Call or write today
for ordering information

Micro Tech®
Available From Crown

A four-color brochure detailing the
operation and features of the Crown
Micro-Tech® 1000 is now available
from Crown International, Inc. The
brochure provides four pages of text
and photos describing the MT-1000
and its features. The Micro-Tech®
1000 is a miniaturized yet high tech-
nology stereo power amplifier for pro-
fessional sound reinforcement and
studio monitoring.

Contact: Literature Room, Crown
International, Inc., 1718 West
Mishawaka Road, Elkhart, IN 46517;
(219) 294-8000.

1000 Brochure

Communications Equipment
Guide Published by ICIA

The 1985-86 edition of The Equip-
ment Directory of Audio-Visual, Com-
puter and Video Products has been
published by the International Com-
munications Industries Association
(formerly the National Audio-Visual
Association).

The 3lst edition of the guide
features over 2,000 products from
more than 450 manufacturers. In 564
pages, it includes some 1,500 product
photographs and uniform specifica-
tions on all listed items — prices,
model, dimensions, applications, ac-
cessories and technical details.

The price for users of communica-
tions products is $25 per copy
(prepaid), or $29 per copy (billed).

Contact: ICIA, 3150 Spring St.,
Fairfax, VA 22031-2399; (703)
273-7200.
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(continued from page 18)

corporation of many electronically
controlled concerns, such as telephone
communication, energy management,
and administrative techniques, into
one centralized computer-controlled
unit.

James said that he sees microproc-
essor-controlled equipment’s largest
advantage as being its decentralized
features. “With our Telecenter 4 and
Telecenter 5000, you can have multi-
ple control positions on key ad-
ministrator’s desks,” James explained.
“Today’s administrator doesn’t have
time to walk down the hall and flip
switches. They want to satisfy their
communication requirements and get
on with the business of administering
the school.”

Bogen offers the Communitel I and
Communitel II which combined with
its Multi-Graphic series of conven-
tional school equipment, has prepared
the firm to service both the conven-
tional and microprocessing market in
the future, company officials said.

The Leader Series of conventional
school equipment has been Dukane’s
main system. Now the company also
offers the Modular 1200 micro-
processor-controlled console featuring
800 call points.

Dukane said it plans to soon release
a small microprocessor-based unit that
will service small to medium applica-
tions with expandability features.

The Elvox division of Paso Sound
Products Inc., has both the 142 and
144 Series of conventional school
systems plus the newer Compucom
system with 40 control points. The
Compucom capitalizes on the decen-
tralization method.

Elvox is one of the world’s largest in-
tercom handset manufacturers. The
Italian-based firm has 75 percent of
the market in its home base of Italy
and a good share of the market interna-
tionally, according to Moore.

User programmable room numbers
has become popularly requested in re-
cent years as school administrators
begin realizing features what today’s
technology can provide. User pro-
grammable features are invaluable
when a school has been wired in an
unorthodox manner. In the past, the
system was indebted to the wiring con-
figuration. Today, and combination
can be programmed to fit the need.

“We did a survey a few years back,
and we found that most schools don’t

need multichannels,” said Glaubitz.
“Most schools use ‘all call’ in the
morning for announcements or in-
dividual call for teacher contact.
They’re very simple systems.”

Microprocessor-based equipment
has livened up an industry which has
remained quite stable. It has also
enabled manufacturers the luxury of
adapting the mainframe equipment to
applications other than schools. Some
manufacturers, for example, have been
looking at hospitals with their
microprocessor-based equipment.

According to Don Glaubitz of Cor-
nell Electronic Products in Milwau-
kee, WI, ““Many of our systems are put
in nursing homes, military dormitories
and BOQs. That’s were the market is,
they’re just not building that many
schools anymore.”

Cornell offers the 7000 Series Inter-
com—a single paging channel inter-
com with zone free, all call, and in-
dividual and intercommunication via a
telephone. The system can service up
to 1,000 rooms.

Simplicity of operation, always a
concern in school communications and
especially so with the emergence of the
sometimes more complicated micro-
processing gear, has become a trade-off
in engineering and price with many
manufacturers. “‘Simplicity is the
over-riding thing in this market,” ex-
plained Dorwaldt. “To design a
system that can do many things is easy,
but to make that system so everybody
can operate it is not as easy.”

Fulfilling Special Requirements

One manufacturer of microprocessor-
based equipment, Earl Zausmer of
Siedle Intercom in Wynnewood, PA,
offers a school communications system
which features no central switching
console. The system, the Siedle SIC
Microprocessor-Controlled Series, was
recently installed in a school in Penn-
sylvania. The school had previously
used telephones as its communications
system.

“We ran wire down the main hall-
way and each of the classrooms picked-
off of it,” Zausmer explained. A
microphone was also placed on each
end of the hall for paging.

“The system allows every room to
talk to every other room,” Zausmer
said, ‘‘as well as paging, monitoring,
and music. In the classrooms, their is
also an open voice handset for when
the teacher wants to speak privately.”

A variation of the same system was

(continued on page 43)
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The mic
that won't

cut you
off.

Introducing the Shure 838-—a mod-
erately priced condenser lavalier
mic you can count on. Other
lavalier mics break down so often
that announcers wear a backup
mic on the air. But with the 838
you get Shure reliability. Plus an
adjustable four position mount, a
side exit tie bar clasp that conceals
its cable and reduces noise, and an
easily replaceable YV hattery and
cartridge.

Why buy two mics when one will
do the job? Check out the new
Shure 838.

THE SOUND OF THE PROFESSIONALS!. . WORLDWIDE

Reader Service #2268
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DATE

EVENT/COMMENT

| LOCATION

BOOK

CONTACT

November 21-22

December 2-3

December 3-6

December 5-6

December 9-13

January 18-20

Electronic Sound & Systems
Conferences, Inc. Regional
educational conference and exhibit

sponsored by the NSCA and ERA.

Electronic Sound & Systems
Conferences, Inc. Regional
educational conference and exhibit

sponsored by the NSCA and ERA.

North America
Telecommunications
Association Show.

Electronic Sound & Syst-ms
Conferences, Inc. Regioaal
educational conference and exhibit

sponsored by the NSCA and ERA.

Video Expo Orlando Exhibit of
the latest video equipment and
technology.

Commtex International
Communications Show for A/V,
video, computer hardware &
software.

The Sheraton-Washington N.E.
New Carrollton, MD

The Westin Oaks Galleria
Houston, TX

Infomart
Dallas, TX

The North Park Inn &
Convention Center
Dallas, TX

Hyatt Regency, Grand Cypress
Orlando, FL.

Las Vegas Convention Center
Las Vegas, NV

Bob Barba
(312) 593-8360

Bob Barba
(312) 593-8360

NATA Convention Department
Washington, DC 20036
(202) 296-9800

Bob Barba
(312) 593-8360

Video Expo
(800) 248-KIPI
(914) 328-9157 in NY

Commitex
(703) 273-7200

- plete, automatic
- calt and entry con-
- trol systems, de-
- signed for easy
. operation and relia-
 bility,

- Systems are com-

AD INDEX

- Entering a simpie 2 {or 3)
digit code initiates a sys-
 tem call to the correct
| phone number. Entry is
then permitted by the ten-

TEK-ENTRY SERIES
RS#
205
216
204
206
211
214
224
229
221
227
219
200
212
and hook switch, ggg
‘ armored handset 203
cable end a Lexan® 223, 233,
display window. 298
Features include 213
Telephone busy and door open dis- 210
Ent plays, memory retention 201
ry during a power failure, re- 231
Systems lay output for controlling el- 222
evators, doors or gates and 218
a 1 or 4 minute selectable talk time 226, 230
limit. 232
225
202, 216
1331 S. Killian Or,, Lake Park, Fla. 33403-1988 217
(305) 844-2383 Toll-free. order (800) 327-8466

ant, if desired. Front panel program-
ming is push button simple.

Ie k lo n e ®SOUND & SIGNAL MFG. INC.
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(continued from page 41)

used outside the school. “We set up a
condenser mic with the European
equivalent of a Dolby noise reduction
system. The mic can monitor kids
from 70-feet away. The mic also has a
built-in heater, so it can be used year
round. The system outdoors offers a
frequency of 40 to 18,000 cycles. In-
doors the frequency is 70 to 18,000
cycles.

A security system was also installed.
A door unit at the main entrance is
turned on after school hours. When
someone comes to the door and pushes
the button, the speaker pages all the
rooms. So no matter where the janitor
is working he can talk to whomever is
at the door.

“The best thing about this system is
since there is no central switching con-
sole, the system costs less than half the
average system,’’ said Zausmer.

In addition, today’s school com-
munication hardware is becoming
smaller. ““All that hardware that was so
common in the past is not necessary
due to the advancement in tech-
nology,” said Moore. “That means
easier installation, easier maintenance,
and more room for a school.”

Sound and Communication
Dealers/Installers

Currently the network of school
system distribution is approximately
the same as it was 20 years ago. Sound
and communication dealers have re-
mained the major distributors and in-
stallers. This base will be tested for
strength in coming years, some
manufacturers believe, as more
microprocessor-based equipment goes
out on a market where most wiring
and other technical expertise won’t be
needed in a predominately retrofit
market.

One demise for the newer dealer is
finding a manufacturer that is without
a franchisee or dealer in his geograph-
ical area. Flothe, a 20-year veteran
contractor of the industry, saw the
problem as one of the inspirations to
beginning his new manufacturing
firm, Delta Communications. Flothe’s
initial product is the console, the
Deltacom 2600, was introduced last
spring.

“These people already have their
foot in the doors of many schools
because they’ve done repairs, but they
aren’t dealers for any one company,”
Flothe said. “They’ve never had the
product to replace units with.”

MOVING?

Please attach your Sound &

Communications mailing label or print
your address exactly as it appears on the

label.

NEW ADDRESS

NAME (Please Print)
COMPANY

ADDRESS APTNO.
Iy STATE 2P

Return to:

Circulation Dept.

Sound & Communications
220 Westbury Avenue
Carle Place, NY 11514

Studer Revox PR99

The Audio

For quality recording and fast edit-
ing. Your production work will move faster
thanks to the microprocessor control fea-
tures of the new PR99 MKIL. Features like
a real-time counter with six segiment LED
display of hours, minutes and seconds.
Accurate search-to-cue and search-1o-zero.
Automatic repeat of a timed tape seg
ment of any length. Plus edit mode, tape
dump, self-svne, track bouncing, and
variable speed control tall standard).
Options include roll-around console. carry
case, and monitor panel.

For reliability and serviceability. One
look inside and vou know the PR9Y MK
is built to last. Take note of the die-cast

Production Machine

aluminum chassis and headblock. pre-
cise Swiss ‘German craftsmanship. mod-
ular electronics, and industrial grade
components. And it's all backed by an
established worldwide parts and service
network.

For cost-effectiveness. Add a sensi-
ble price to the list and you come up with
an outstanding ATR value. The new PR9Y
MKIF audio production machine is avail-
able now from vour Revox professional
products dealer.

REVOX

Studer Revox America, Inc., 1425 Elm Hill Pike, Nashville, TN 37210, (615) 254-5651
Reader Service #232
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Crown International
Announces Changes

Crown International has announced
that Ruby (Moore) Hunsberger, co-
founder and chairman of the board for
Crown International, Inc. since 1979,
has retired from the daily decision
making of the company.

Mrs. Hunsberger cofounded Crown
35 years ago with her former husband,
the late Clarence Moore. During
Crown'’s beginnings, she managed all
the household affairs and worked 50 to
60 hours a week as credit manager,
supervisor of the office staff and
Moore’s secretary. When Clarence
died in 1979, she assumed Chairman-
ship of the Board of Directors.

Mrs. Hunsberger has been serving
as Chairman of the Executive Com-
mittee of the Board but has appointed
her son, Clyde Moore to take her place
in this position.

In addition, Crown has announced
the appointment of Herman Mack as
an engineer in its Prototype Engineer-
ing Group.

Mack comes to Crown from Balti-
more Electronics Associates where he
held the position of chief engineer. At
Crown he will be responsible for work-
ing on electronic prototypes, prepar-
ing them for production.

puter, Export and Government Sales
Divisions.

Previously, Stubblebine served as
national sales manager for the firm’s
Pro Audio group.This position is now
filled by Karen O’Brien.

O’Brien will be responsible for pro-
ducing all new product literature,
developing advertising and promo-
tional campaigns, and coordinating
trade shows.

Previously, O’Brien was an art
director for Lechmere, a major depart-
ment store chain in New England.

Vanguard Telephone Names
Budelman Principal at Company

Frank J. Budelman has joined
Vanguard Telephone as part of an ef-
fort that had its beginnings two-years
ago to strengthen Vanguard’s manage-
ment team, according to David S.
Calef, Vanguard president. Budelman
will be a full principal in the corpora-
tion.

Budelman’s major efforts will be in
sales and marketing for Vanguard, as
the company increases its staff
throughout the New England region.
The addition of another top executive
assigned to administration, finance
and personnel is planned for the
future.

Monster Cable Expands

Sales & Marketing Department
Monster Cable is expanding its
marketing and sales effort with the
promotion of Paul Stubblebine to sales
manager of worldwide operations; and
the appointment of Karen O’Brien to
the position of marketing manager, it
was announced by Noel Lee, president
of the firm.

Filling the newly created position,
Stubblebine has responsibility for
managing and coordinating the com-
pany’s entire sales department, which
includes the Hi-Fi, Pro Audio, Com-

Audiotronics Appoints Oyama
Product Development Director

The Board of Directors of
Audiotronics Corporation, has an-
nounced the promotion of G.C.
Oyama to assistant vice president,
New Product Development.

Ohama has been instrumental in the
design and development of Audiotron-
ics’ product line. He has played key
roles in designing the Audiotronics
audio-visual equipment and video
monitors for closed-circuit television.

development of job and bid checklists
and worksheets, labor unit, sales and
labor cost surveys. The results will be
distributed to NSCA members.

“‘Sharing information is what NSCA
is all about,” said Lander, president of
Signal Communications, Seattle, WA.
“Our membership services manager
will be collecting this data and making
it available to all of our members.”

Mary Beth
Warden

Gary H. I
Rilling

Altec Lansing Names Rilling
Vice President of Marketing

F. Davis Merrey, Jr., president of
corporation, a Gulton company, has
named Gary H. Rilling vice president
of marketing, and a corporate officer of
the Altec Lansing Corporation. In his
new post, Rilling will be in charge of
distribution and promotion of Altec
Lansing sound products worldwide.

Rilling joined Altec Corp. in 1974 as
district manager, and was later pro-
moted to regional manager. He was
brought to company headquarters and
made national sales manager in 1979,
and was made vice president of com-
mercial sales (USA) in 1981.

NSCA Appoints Warden
Membership Services Manager
Harold B. Lander, president of Na-
tional Sound & Communications
Association, has announced that Mary
Beth Rebedeau Warden has joined the
NSCA administrative staff as member-
ship services manager. This new posi-
tion was created to develop support
materials for NSCA members.
Position responsibilities include the

Silver Named President of
Reeves A/V Systems, Inc.

Robert E. Trivers, president of the
New York companies of Reeves Com-
munications Corporation, announced
that Joan V. Silver has been promoted
to president of Reeves A/V Systems,
Inc., a U.S. dealer of broadcast and in-
dustrial video equipment.

Upon making the announcement,
Trivers said, “Joan Silver has the
leadership and experience necessary
for this highly competitive industry.
Joan is cost conscious and profit-
oriented—the qualities responsible for
leading the Reeves Audio Visual Com-
pany to four consecutive profit-record
years.”
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REP NEWS

The second annual James B. Lans-
ing Award for outstanding achieve-
ment in overall sales and new market
development, was presented to
Dobbs-Standford Corp. of Dallas,
TX, during JBL Professional’s recent
national sales meeting in New
Orleans, LA. Fred Dobbs, president
and Mike Reed, sales manager ac-
cepted the honor from JBL’s president
Ron Means and vice president/sales
Ken Lopez.

LCA Sales of Tuckahoe, NY, has
announced Robert Dvorak, director
of operations at Ritz AV-Cine, as the
first prize winner in LCA’s Birthday
Bash Contest. Dvorak, who won a
Sony Watchman, correctly guessed the
total number of years of electronics
experience for all the LCA employees
combined. The correct number was
220.

Two second prize winners, Philip
Martin, owner of Adirondack Loss
Prevention; and A. Harari, vice
president of Capital Audio, re-
ceived Seiko Talking Quartz Clocks.

Three third prize winners, John
Jancef, president of Federal Elec-
tronics; Neal Rubin, vice president
of Universal Video Electronics;
and Irv Weissman, national sales
manager of BES, Inc., received
travelling telephone dialers.

USAudio has announced the ap-
pointments of several sales represen-
tatives, including: Darmstedter
Associates, Electro-Acoustic
Marketing, Wilson Audio Sales,
Bencsik Associates, RM Associ-
ates, Dobbs-Standford Corpora-
tion, YoreCo, North Shore
Marketing, and Radon Associates.

John Stiernberg, field sales
manager for Bose Corporation’s
Professional Sound Systems Division,
has announced a restructuring of pro
product sales representation, to accom-
modate expanded product lines and in-
creased business in dealerships
throughout the country.

Formerly serviced by factory repre-
sentatives, Bose pro dealers will now
work with independent sales repre-
sentatives in the commercial sound
area. Factory people will remain in the
field to support and manage this new
effort, Stiernberg said.

The following rep companies have
been named by Bose: Vector Corpo-

ration of Seattle, WA; Westech
Marketing of Culver City, CA; Ran-
cilio Associates, Inc. of St. Louis,
MO; Lichtenauer & Associates of
Antioch, CA; Rep-Tech of Terrell,
TX; Secom Systems of Chamblee,
GA; Benscik Associates of Ocala,
FL; Kodo Associates, Inc. of Min-
neapolis, MN; Ziskind Associates of
Rolling Meadows, IL; Piper Associ-
ates, Inc. of Needham, MA; Associ-
ates Sales Representatives, Inc. of
Baltimore, MD; and Monfort Elec-
tronics Marketing of Indianapolis,
IN.

Panduit Corp. has appointed FP
Sales of Albuquerque, NM, as its ex-
clusive sales representative of the full
product line.

FP Sales will represent Panduit in
New Mexico and El Paso County,
TX. John Fairchild and Pat Power
are partners in the firm which will call
on electrical, electronic, and specialty
distributors as well as OEM and other
accounts.

Ray Updike, sales manager of
Valley People, Inc., has announced
the appointment of the following
representatives for the company’s
product line: Darmstedter Associ-
ates, Electro-Acoustic Marketing,
Wilson Audio Sales, Bencsik Asso-
ciates, Dobbs Standard Corpora-
tion, YoreCo, RM Associates, and
Radon and Associates.

The Electronic Representatives
Association (ERA) has announced
the publication of the 1985/86 edition
of its Locator directory. The 270-page
issue is the largest ever produced by
the association.

The Locator is designed as a
reference source for electronics manu-
facturing sales personnel. It lists pro-
fessional representation available in
every geographic territory of the U.S.,
the Caribbean, Canada, Europe, and
the Far East.

More than 7,000 copies of the
1985/1986 Locator have been printed,
and distribution has begun to qualified
manufacturing personnel. ERA also
distributes the directory at 15 major
electronic industry shows annually.
Copies of the Locator may be re-
quested by electronics manufacturers
by contacting the ERA’s national of-
fice at 20 East Huron St., Chicago, IL
60611; (312) 649-1333.
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' MacKenzie’s New
MiniMac Series II
Message Repeaters

l MacKenzie's new MiniMac Series [1

Message Repeaters are compact,
full-fidelity, rugged tape players

‘ ideal for adding repetitive sound to:

O Exbibits and displays
O Trade shou's
| O Safety messages
O Training programs
| O Museums
O Sales and POP

MiniMac is warranted for one tull
vear of continuous service, even if
| vou run it 24 hours a day. That's
8,760 hours, and even then we
i think we're being consenvative.

For heavy-duty applications,
MiniMac uses MacKenzie's exclu
sive PouwrDrive tape cartridge, a
proven tape-transport system which
greatly reduces friction, eliminates
tape stretching, and provides
| exceptionally long tape life. For
lighter-duty applications, MiniMac
is also available with standard Lear
type tape cartridges.

MiniMac’s solenoid-operated tape
| cartridges start and stop instanily.
| All pressure is removed from the
| tape when it isn't running,
| preventing pinch roller flats and

tape sticking.
[ MiniMac is only 4%" high x 9%"
wide x 77 deep and weighs just 10
pounds. All models are stackable
great for audio visual installations
where space is limited.
MiniMac comes in three models, all
featuring cool-running, direct-drive
DC motors and state-of-the-art
circuitry. MiruMac 1 has one audio
track, a ‘B’ control track. built-in
slide synchronization, power ampli
fier. and speaker. MiniMac 2 has
two audio tracks with line-level
outputs, as well as built-in power
amplifier and speaker. MiniMac 4
has four audio tracks with line-level
outputs. All models feature remote
start and automatic stop.

For more information about these
new MiniMac Series [ models, call
toll-free: 800-423-4147.

MACKENZIE

3507 Peck K, Arcadia, (A 91000 1'SA
Telephone 1818 ) 379 (40

| — .
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AUDIO CONNECTOR LINE
FROM KULKA-SMITH INC.

Kulka-Smith Inc., a North
American Philips Company, has an-
nounced the availabilitv of a complete
line of precision, Swiss-made audio
connectors. Marketed in the United
States exclusively by Kulka-Smith, the
Neutrik line includes XLR connectors
and receptacles, microphone shafts,
and other performance-proven audio
accessories and hardware.

Neutrik products offered by Kulka-
Smith is the new “X” Series of XLR
audio connectors that consist of only
four parts and eliminate the need for
set-screws or crimping. This new con-
nector is available in both male and
female styles, either in satin-nickel or
black chrome finishes.

Of interest to designers and instal-
lers of audio equipment is the new
Kulka-Smith line of Neutrik modules
and adapters. These products allow for
maximum flexibility in interconnect-
ing various studio components, trans-
tormers, filters, switches, and other
devices.

Contact: Kulka-Smith, Inc., 1913
Atlantic Ave., Manasquan, NJ 08736,
(201) 223-9400.

Reader Service #15

NEW MIC POWER SUPPLIES
FROM SENNHEISER

Sennheiser Electronic Corp. has in-
troduced two power supplies for the

company’s RF condenser micro-
phones. Designated as the MZA 16
TU and MZA 16 P48U, these power
supplies provide 12-V A-B powering
(- TU) or 48-V phantom powering
(—P48U) for one microphone.

Each unit operates from a single 9-V
rectangular “‘transistor-radio’ battery,
and employs a DC-to-DC converter to
provide the appropriate operating
voltage.

In addition to providing operating
power, the MZA 16s contain a
0/—10/-20 dB switchable attenuator,
and a switchable 12 dB/octave low-
frequency roll-off filter with corner
frequencies of 20/80/140 Hz. Addi-
tional controls are an On/Off switch
and a push-button battery test switch
with LED indicator.

Contact Sennheiser Electronic Cor-
poration, 48 West 38th St., New York,
NY 10018; (212) 944-9440.

Reader Service 716

system of cylsonics and biodegradable
s0aps.

Contact: Marketine, 222 S. New
York Ave., Suite 5, Winter Park, FL
32789; (305) 645-5825.

Reader Service 718

FSR ANNOUNCES SERIES OF
MICROPHONE SWITCHERS

FSR, Inc., has a new, complete line
of microphone switchers including the
MIC-1, the MIC-2, and the MIC-8
Hi-Z. Each unit installs in its own
mounting track, and features barrier
strip mounting, and silent switching.

The MIC-1 is used to switch be-
tween a podium mic and a lavalier mic
when both units have separate lines to
the mixer. The MIC-2 is used if both
mics feed one mixer input. The
MIC-8 Hi-Z switches a maximum of
eight different audio sources to a single
output.

Contact: FSR, Inc., 40 Commerce
Road, Cedar Grove, NJ 07009; (201)
783-3966.

Reader Service #17

MAGNAVUE INTRODUCES
PHONE CLEANING SYSTEM
Magnavue, Inc. has introduced its
Magnakleen cleaning system to the
telephone industry. During the past
few years, the Magnakleen Cylsonic
cleaning system has been successful in
cleaning electronic parts and com-
ponents in the aerospace industry.
Now, Magnakleen has moved into
the telephone industry. According to
Magnavue, Magnakleen is designed to
cut cleaning time and labor time up to
50 percent through the use of the new

BECKMAN INDUSTRIAL
DEBUTS EASY CABLETESTER

The Instrumentation Products Divi-
sion of Beckman Industrial Corpora-
tion has added the new RS-232C Easy
CableTester to its communications
product line that is used for identify-
ing cable configurations and testing
new cables.

Called the Easy CableTester, Model
715, the test instrument enables the
technician installing data transmission
systems to verify that the cable is con-
figured properly before installation.
Using the optional Remote Indicator,
the cable can even be tested after in-
stallation, even if each end is in dif-
ferent locations. This hand-held in-
strument will test all types of RS-232C
cables.

Contact: Beckman Industrial Cor-
poration, 630 Puente St., Brea, CA
92621; (714) 671-4800.

Reader Service #19
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(continued from page 6)
Countering The “Threat’’

There are three things American
manufacturers can do to counter the
“Japanese threat.” First, they can simply
continue to do what they are now doing:
worry and talk. Second, they can lobby for
government-enforced trade barriers.
Third, they can re-examine the problem,
understand the real threat and deal with it
in a rational manner.

Obviously, the first solution is not effec-
tive, so let’s take a look at the second alter-
native. It’s one that has already been adopt-
ed by other U.S. industries. Effective trade
barriers could prevent Japanese infiltration
of U.S. sound and communications mar-
kets. That would keep U.S. manufacturers
in business, save jobs, and so on. It would
almost certainly work and could keep
working as long as the barriers remain. So
why not choose this alternative?

First there’s the trade war possibility.
The more U.S. barriers, the more barriers
other countries will put up. “But,” you
say, ‘“we already have the most open
markets in the world. Why should we con-
tinue to accept goods from any country that
has barriers against our goods?”

Because, the Japanese are, right now,
dropping their trade barriers. No one
thinks they are moving fast enough, but
everyone agrees they are moving. Putting
up more U.S. trade barriers now would be
a poor response to this encouraging effort
on the part of the Japanese and would leave
us in a poor negotiating position to ask for
more compromises.

Also, a very important component of the
high standard of living in the U.S. is direct-
ly attributable to the ‘open markets policy.’
The “flood of low-cost foreign goods”
coming into this country makes it possible
for each Amerian, as a consumer, to lead a
better lifestyle than if they had to purchase
the same goods, at higher prices, from U.S.
manufacturers.

And, just for a moment, examine the
harm those low-cost foreign goods do.
There’s no question but what, in the short
run, jobs are lost and U.S. dollars flow out
of the country. But why is it so bad 1o see
those dollars leave the U.S.? This is a ques-
tion I’ve asked again and again, and I have
never received a satisfactory answer!

Consider this example. Assume I pur-
chase a Japanese-made stereo receiver. The
hi-fi business is, after all, the one example
always use when American manufacturers
worry about the Japanese taking over their
sound and communications markets., Now,
further assume [ pay $500 for that receiver.
Chances are the retail store, the importer,
and the U.S. government get about half of
that which means $250 goes to Japan.
Now, someone in Japan has 250 American
dollars. What can they do with those
dollars? Convert them to Japanese Yen via
a broker who might then use them to buy

Saudi Oil. Now the Saudis have my 250
American dollars. Perhaps some Saudi
prince will use them to help purchase a
German automobile. Now the Germans
have my 250 American dollars.

What Goes Around, Comes Around

The point is, those 250 American dollars
are effectively indestructible. You can’t
really convert them into any other currency.
The only way you can ever get rid of them
is to bring them back to the U.S. and pur-
chase U.S. goods and services. What goes
around, comes around.

I know the flaws in this argument. First,
the American dollar is almost like gold.
You can spend it in almost any country just
like it was local currency. Thus, there
doesn’t seem to be any need to bring my
250 American dollars back to the U.S. to
spend it on U. S. goods and services. Sec-
ond, each day those dollars are out of the
country is one more day they aren’t doing
any purchasing here in the U.S.

Nevertheless, anyone collecting a large
group of American dollars must begin to
feel some pressure to spend them here, or,
at least, to invest them here. Even that in-
vestment is a good thing. If my 250
American dollars end up in a bank in New
York, some manufacturer can borrow them
to purchase capital equipment or to up-
grade an existing plant or to hire new
workers. The manufacturer gains from use
of the money, the bank gains from the in-
terest it earns and the overseas investor
gains from the interest they earn.
Significantly, the interest that the overseas
investor earns is more American dollars.
Eventually, those dollars are also going to
come back and purchase U.S. goods and
services.

When will that be? Probably not till the
value of the dollar, compared to other cur-
rencies, comes down somewhat. But, how
will that happen? It will happen when the
economies of those other countries im-
prove enough that the relative value of
their currency begins to rise. How will
their economies improve? By selling more
of their own goods and services abroad.
Who is their best customer? The United
States of America, of course. Thus, [ would
argue that one of our best hopes for lower-
ing the dollar and for improving our
balance of trade deficit problem is to pur-
chase more from overseas! I admit to over-
simplification but I stand by my beliefs.
What goes around, comes around.

And, what this little side-track is sup-
posed to demonstrate is that it really
doesn’t make any sense to try to counter
the “Japanese threat” by imposing more
trade barriers. In the long run, it would be
counter-productive.

Can We Really Compete?

I still hear things like: ‘‘American
manufacturers can’t compete with the
Japanese companies because: A) The
Japanese manufacturers are too big. B)
Their manufacturers are supported by
their government. C) They have the advan-

Simple, reliable AV
control systems for
boardrooms: Z-MAC

MacKenzie's Z-MAC modular
audio visual control systems let you
fully customize boardrooms,
conference rooms, training rooms,
or any other AV installation in just
three simple steps:

1. You decide which equipment
you want to control, then lay out
custom control panels with our free,
easy-to-use Z-MAC Design Kit.

2. We pre-engineer, pre-wire, and
pre-package all the Z-MAC panels
and modules and ship them to you
completely ready-to-install.

3. You route the wire and plug in
the modules.

It's just that simple! Think what
that means when you're building an
AV system. No need to re-invent for
every application. Component
specification is as easy as reading a
shopping list. Z-MAC panels and
modules are available for all types
of AV equipment.

Z-MAC systems cost far less and
are much easier to install than
comparable built-from-scratch
systems.

Attractive Z-MAC control panels-
available in a variety of decorator
colors—look great in even the most
sophisticated AV environments.
Compact Z-MAC modules may be
stacked or rack-mounted.

Sound and AV contractors
throughout the nation have
discovered how simple, economical,
and reliable Z-MAC systems are.
Find out for yourself by sending tor
your free Z-MAC Design Kit.

2
a

FREE Z-MAC DESIGN KIT

The kit contains evervthing vou'll
need to start “customizing where it
counts” the simple way with Z-MAC.
To get yours, call MacKenzie toll-
free at 1-800-423-4147.

MACKENZIE

5507 Peck Rd., Arcadia, CA 910006 USA
Telephone (818 ) 579-0440 B
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tage of cheap labor. D) They have no labor
problems.”

There are probably other reasons. Yet,
under close scrutiny, few of these reasons
hold water. Sure the Japanese manufac-
turers are big, but we all know big isn’t
everything. How many portable computers
did IBM sell last year? How many did
Compac sell? How big is IBM compared to
Compac?

Okay, the Japanese government is pro-
business. So is the U.S. government. There
are an amazing number of government
agencies and services waiting to help
business that ask for it. Add to that a
multitude of good tax benefits, and you
can’t say the U.S. government doesn’t sup-
port business. Lately, our government
even seems to be staying out of the way
when large companies combine to make
giant ones. No, the governmental barrier
doesn’t hold water.

How about cheap labor? Japanese wages
are, on the whole, lower than U.S. wages,
but not by much. And, my information is
that the Japanese laborer is gaining on us.
The proof that cheap labor isn’t a real ad-
vantage for the Japanese is that they, too,
are going “off shore” for much of their
labor now.

And labor problems? Well, American
manufacturers probably wouldn’t have the
problems they have if they treated their
labor like the Japanese do. Cradle-to-grave
employment and lots of job training are
just for starters in Japan (and help make up
for the slightly lower wages).

In other words, most of the “insur-
mountable advantages” the Japanese are
supposed to have, simply do not exist.

Their other advantages are ones American
manufacturers could emulate if they decided
to do so.

Perhaps the greatest Japanese advantage
American manufacturers must learn to
emulate is the willingness to listen to ideas
from outside their own limited spheres. If
the Japanese have done well in design and
manufacturing it was partly from listening
to and copying ideas that were originally
“made in America.” If they have devel-
oped effective management styles, it is at
least partly from listening to Dr. Demming
and other American consultants.

The Real Threat is in America

I believe there are no Japanese com-
petitive advantages that American manu-
facturers cannot overcome. The real threat,
of course, is right here in America. It is the
complacency and unwillingness to listen
to new ideas.

Some Concrete Proposals

Here’s my prescription. If American
manufacturers are to stand up to the
Japanese, they must:

(1) Open up to good ideas, whatever the
source.

(2) Hire professional managers and give
up the illusion that only people brought
up in our industry can manage our in-
dustry.

(3) Learn to look at the long-term (five
and 10 year plans) instead of just the next
quarter.

(4) Allow marketing to drive engineering,
not the other way around.

(5) Learn to treat employees for what
they are: the ultimate resource.

(6) Begin to mount a serious effort to sell
more in overseas markets.

SALES &-MARKETING

(continued from page 10)

to make recommendations to a user
who knows little or nothing about his
products.

“Therefore, education of the con-
tractor to my product is very import-
ant. The more he knows about a prod-
uct, the more he uses it, and the more
confident he feels when he has to

About six months ago Shure institu-
ted a program to educate contractors to
new products. “We also have a pro-
gram which allows legitmate sound
contractors try out new products with-
out any obligation to buy. We will also
be starting a special information bind-
er which will include all the current
product information plus applications
information—telling the contractor
what products will perform well in a

recommend it to a client,” Schroeder
said. given application.”

LOOKING FOR SOMETHING
OR SOMEONE?
FIND IT IN

SOUND -
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(continued from page 12)

tance decreases. The closer the mic,
the less the reverb pickup.

The appropriate equation is:

dB = 20 log (D)
where D is the mic-to-source distance
in feet, and dB is the reverb rejection
compared to the same microphone at
one foot.

This is the inverse square law for a
point source with an omnidirectional
radiation pattern. Note that speech
radiation is omnidirectional at low fre-
quencies, but becomes more direction-
al at high frequencies. Here, we will
consider the voice to be ommnidirec-
tional.

Number of Open Microphones

As the number of “open’ or “‘on’
microphones increases, the reverb
pickup increases. Specifically, the
reverb increases 3 dB every time the
number of mics is doubled. Two mics
pick up 3 dB more reverb than one
mic, and four mics pick up 3 dB more
reverb than two mics. The equation is:

dB = 10 log (N.O.M.)
where N.O.M. is the Number of Open
Microphones and dB is the reverb re-
jection of the mic array relative to one
open microphone.
Angle of the Sound Source

The farther off-axis a person is
speaking into a directional microphone
(up to a point), the less the output of
the microphone. The less the output
of the mic, the lower the speech-to-
reverb ratio. Thus, best reverb rejec-
tion for directional mics occurs when
the talker is on-axis to the mic.

If several people are on one micro-
phone, some of them are at a wide
angle off-axis, and so are picked up
with a lower speech-to-reverb ratio.

REVERB PICKUP OF vARIOUS CONFERENCE MIKING ARRANGEMENTS
4«8 TABLE)

ont PCC 160 onE CanDID

Finding the Best Compromise

Armed with this knowledge, let’s
compare the reverb pickup of several
miking arrangements. Should you use
one mic in the center of the table to
pick up everyone, or should you use
several mics— one per person?

If you use several mics, the Number
of Open Microphones is high (so re-
verb pickup is high), but the mic-to-
source distance is small (reducing re-
verb pickup). If you use fewer mics—
say, one mic to cover every three
people—the Number of Open Micro-
phones is small (less reverb) but some
talkers are far off-axis (more reverb).
We see that many of the mix-array
parameters conflict with each other.
A Program to the Rescue

To sort out these conflicts and deter-
mine the best compromise, a computer
program was written. For those who
want to type it in, an abbreviated pro-
gram listing is shown below. It’s in
BASIC, with no error trapping or
graphics.

To use the program, you enter the
microphone polar pattern, number of
open microphones, etc. (Assume that a
mic on a desk stand is nor surface-
mounted.) The program will work
through the equations mentioned be-
fore and will calculate the reverb pick-
up relative to an omni mic at one foot.
By inputting various miking arrange-
ments, you can determine the one pro-
viding the least reverb pickup in a
given situation.

Figure 1 shows several pairs of
microphone arrays on a four-by-eight-
foot conference table, and their rela-
tive reverb pickup. The best arrange-
ment in general is a Crown Pressure
Zone Microphone in the center of the
table (if the participants surround the
table). Surprisingly, this single mic
picks up less reverb than eight close-
placed cardioids.

If a gated mixer or Shure’s Auto-
matic Microphone System is available,
these provide the least reverb pickup.
That’s because they turn off unused
microphones and decrease the Num-
ber of Open Microphones. A gated
PCC-160, arm’s length from a talker,
picks up 7.3 dB less reverb than a
PZM in the center of the table. Reverb
pickup is very low, so the talker
sounds ‘“‘on-mike” or ‘““close-up,” and
speech sounds clear (Figure 2).

MacKenzie’s Voice Alarm ]
Message Repeater Now
Underwriters Laboratories

Recognized Component

The human voice. Time and again,
studies have shown that in an
emergency nothing communicates
better—or has a more calming
effect—than a carefully worded vocal
message.

MacKenzie offers a complete line
of proven, highly reliable Voice
Alarm Message Repeaters to provide
vital pre-recorded announcements
instantly and automatically, even
from remote locations.

And now all twelve MacKenzie
models have earned “Recognized
Component” status from
Underwriters Laboratories. N

MacKenzie message repeaters are
ideal for the following life-safety
applications:

Voice alarm and warning—
Messages which alert people about
impending emergencies such as
tornados, hurricanes, gas leaks or
other potentially life-threatening
situations.

Voice evacuation—A combi
nation of pre-recorded and live
instructions for evacuating a building
in an emergency.

Fireman's return—An
announcement explaining that an
elevator car is returning to the
ground floor during an emergency
and reassuring passengers there is
“no cause for alarm™.

Emergency message system—
A combination of pre-recorded,
selectable messages interfaced with a
building’s automatic alarm system or
environmental monitoring system.

Dependable MacKenzie message
repeaters are available in one-track,
wwo-track and four-track 115-volt AC
and 24-volt DC models with standard
feawures like “power available™
supervision, regulated power supply,
low energy consumption, overload
protection, solid-state circuitry and
all metal construction. All models
mount in a standard 19-inch rack
panel and are completely field
serviceable.

For more information about
MacKenzie Voice Alarm Message
Repeaters, call MacKenzie toll-free:
800-423-4147.

SUBSCRIBE TO
SOUND &
COMMUNICATIONS

MACKENZIE

MacKenzie Laboratories, Inc.
5507 Peck Rd., Arcadia, CA 910006 {/5A
Telephone: (818) 579-0440
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FOR SALE
Phillips M30 5 masters,
outlets, central cabinet.

Call Chico (608) 274-3003.

MUSIC SUPPLY CO. - $C
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¢ PUSH-PULL ROOS Get Cable thiough tight places
® YESYSETY. For the Audio Serviceman
® EASY-KARY™ wire Reel Holders 3 sizes
® SPEAKER SUPPORY TRUSS (T Bar Bridge)
Prevent ceding sag Speed Installation
® SPEAKER GRILLES For 8 Speakers
® EXTENSION CORDS 3 f1 and 10 f1 U L Listed
CALL - WAITE 30 DAY FREE TRIAL
Tex. Call Collect (2141946 8450, Al Other 1 800-527 1522

800 N MADISON
80ZSL SYX3L Sviiva

I INSTALLATION & SEAVICE AIOS R
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Current Cable Company, Inc.

| 1801 W. Diversey Parkway
Chicago. IL 60614
| Suppliers of quality sound. intercom
| and telephone cable.
For Prompt service call Toll Free
| 1-800-821-2432

I In liinois: 312-472-7790

L
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EXCESS STOCK

Audio manufacturer liquidating un-
used wire, connectors, transformers,
components, heatshrink tubing, hard-
ware, multicable, roadcases and
many Kelsey mixing consoles at
wholesale prices. Call Craig for a
complete listing. (201) 423-1300.

Background Music for
SCA-CATY-Telephone
BEM MTERNATIONAL
A Division ot
F. 7. C. BREWER COMPANY
P.O. Box 8057
Pensacols. Florids 32505

904 433-7932
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CONCERT SOUND SYS-
TEM, excellent condition,
little use; Klipsch MCM &
La Scalas; Crown amps &
elec.; Electro-Voice moni-
tors, mikes & mixing. Cal-
liope, Box 3402, Littleton,
CO 80161. Phone: early
a.m. or late p.m. (303)
795-8835

FREE 32pg Catalog & 50 Audio Video Applic.

PHONO, MIC

TRANS ACN

TAPE VIDEO. 4
Souo Mono Pwr Ampl une osc @

4 audio Dist Amp ™ Audlo & Ntcd Pmd Conlol.l
OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038
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CLASSIFIEDS

O Regular Classified — $52 per column inch.
O Marketplace Display — 25 percent off rate card (up to 1/3

page).

Classified listings are accepted up to the 25th of the month
preceeding publication.

Name B
Address

City State _

Zip Telephone

CreditCard #

Check Heading You Want

O SERVICES
0O FOR SALE
O FOR RENT
O HELP WANTED

O MISCELLANEOUS
O SITUATIONS WANTED
O BUSINESS OPPORTUNITIES

Please send copy & payment to:

Sound & Communications Classifieds
220 Westbury Avenue Carle Place, New York 11514
TELEPHONE: (516) 334-7880
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Electrical Wire ¢ Cuble

Lorum Sireet Teaksbury Mass 01876

Tel (617, %1 4S54t
Manufacturers of quality sound & com.

munications cable.
Steck & price list mailed on request
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“the audio source” FOR ALL OF YOUR AUDIO NEEDS

= SESCOM, INC.
- 1111 Las Vegas Bivd. North
-1 Las Vegas, NV 89101 U.S.A.

CALL OR SEND FOR A COPY OF OUR CATALOG
CATALOG REQUESTS & ORDERS: (800)634-3457

OTHER BUSINESS: (702)304-0093  TWx (9:0)307-0098
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CLOCK AND PROGRAM

SYSTEMS
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Tr'le essence of great sound contracting is to make
a complex installation easy to use.

Tt']e essence of good technology is to make
the sophisticated simple.

It would have been easy for
us to design the 163X with
separate controls for attack,
release, threshold,
compression ratio and output
level; what was tough was to
create a design that would
adjust all those parameters
with just two easily
understood controls.

The result is a m

PO Boz 100C, 71

you want them and it will be
equally happy doing it on
stage, in the concert hall or in
the studio. The 163X was
designed for people
interested more in the way
things sound than in
mastering technology.

[t is this commitment to

st 02195 UUSA
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The worlds first #45

unidirectional surfac ce-
mounted condenser mic.

Clean and simple.

No carpet strips or plastic baffles
needed. Until now, all surface-
mounted mics have been
omnidirectional. Trying to add
directionality has required

a lot of busy work. The new SM91 brings the big
advantages of unidirectionality to boundary effect
microphones by incorporating a condenser cartridge
with a half-cardioid pattern that isolates the speaker
from surrounding noises.

The new smoothie. The sleek SM91 delivers wide-
band, smooth response throughout the audio spec-
trum, while greatly reducing the problems of feed-
back, low-frequency noise and phase cancellation.

Low visibility, high versatility. The SM91 is an excel-
lent mic for meetings and conference rooms. It also
does a great job of isolating a vocalist or instrument

in musical applications.
And it’s the ideal mic for live
theater.

A preamp ahead of its time.
The ultra-low noise preampli-
fier provides switch-selectable flat or low-cut response,
excellent signal-to-noise ratio and a high output
clipping level. A low-frequency cutoff filter minim-
izes low-end rumble —especially on large surfaces.

If you're going omni. Our new SM90 is identical in
appearance to the SM91 and just as rugged.

For more information or a demonstration, call or write
Shure Brothers, Inc.,

222 Hartrey Ave., suun ®
Evanston, IL 60202.

(312) 866-2553. BREAKING SOUND BARRIERS
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