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UMBULUS

In this month’s software review, we ex-
amine the Umbulus Array Design Pro-
gram from North Star Sound. Umbulus
(consisting of two separate programs,
Room Mapper and Array Builder) is a
powerful engineering tool that will guide
both the experienced engineer and the
junior technician in creating designs
that are at least the equal of, and ty-
pically superior to, those produced on
more graphically sophisticated pro-
gram. We explore the pros and cons of
this unique program. 40

INTERPRETING
SPECIFICATIONS: NOISE

Some types of noise are useful as test signals for calibration
of electronic equipment or frequency response alignment of
speaker systems. Other types are unwanted, and of no value
for any practical purpose, they can be annoying and can damage
equipment. We explore various types of noise, interpretation
of output noise specifications, and more. 22
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The limits of recordmg ) SKINTCAL 1/
have been based, in sim- s ot B e e

plified terms, on noise
floor, dynamic range, fre- |*°
quency response, speed |0
accuracy, phase response,
and portability of the re- |*°

corder. But newer record- |4,

EQUALIZATION AT
THE GRAMMY AWARDS

The Grammy Awards show presented some unusual challenges
for Burns Audio of Sunnyvale, California: it required produc-
ing a well-mixed live air feed for over 70 million home viewers,
at the same time producing a live house mix for an audience
that includes some the most
talented performers and engi-
neers in the industry. And be-
cause it was a TV broadcast,
loudspeakers and mics had to be
placed with great care and sen-
sitivity, so as not to block camera
angles, lighting equipment, or set
pieces. While the situation is far
from ideal for the live sound engi-
neer, no excuses will be accepted
for poor sound quality. With
teamwork, and a little help from
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You can’t build a better mousetrap
unless you know your mice.

For years, those of you who wished to enjoy
the many benefits of processed speaker systems
had to endure one major drawback: loss of
sound quality when the system switched into the
protect mode.

The new DeltaMax™ electronically controlled
loudspeaker systems put an end to such frustration.

We built our knowledge of loudspeakers . . .
and their destruct modes . . . into a controller
which addresses overexcursion, voice-coil
overheating, and amplifier clipping without
altering frequency response—the system’s
incredible clarity remains unchanged.

In addition, front-panel LED’s indicate
these problems clearly and distinctly. From that
point, it's your option to either make a change in
the mix yourself or allow the controller to
compensate automatically.

We also rigged these systems for flight—
with optional three-point harnesses equipped
with steel-reinforced pan-fitting hardware,
perfect for safely arraying speakers in
multi-cabinet clusters.

DeltaMax is brought to you by the same
company that invented a variety of better
mousetraps for the audio world, including
constant-directivity horns and the world’s first
neodymium compression driver, the N/DYM® 1.

Give us a call today for more information and
engineering data sheets.
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TheQM300Speaker
Has AnUnholey Advantage.

,\

While conventional speakers require that you cut a hole in the ceiling, GEMCO’s new QM-300 speaker puts a ceiling on
your installation fime and costs.

Here’s how it works: The two steel mounting posts simply insert through most popular lift-out ceiling tiles, then secure the
l Y l ; N QM-300 in place with the Push-n-Lok mounting system. The mounting posts
, & double as speaker leads, and the dlips provide sure, positive contact.
— The QM-300 is lightweight, too. So you won't have to worry about panels
N W7 sagging. And, if the system ever has to be taken out or moved, there are no

files to replace. For a complete listing of available sizes and features, call
or write GEMCO today.

MADEINTHE T install, simply puncture ceiling files with the mounting
USA posts. Then secure in place and connect speaker leads with our
Push-n-Lok retaining clips. To remove, reverse procedure.

GEMCO Electronics, Inc.  PO. Box 993 Gallatin, TN 37066 615-452-5940
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22 How To Read And Interpret Specifications, Part Two: Noise
By Gary D. Davis and Ralph Jones
Some types of noise are intentionally created for use as test signals. The other
types of noise are basically unwanted, can be annoying to the listener, and may
actually be damaging to your equipment. We examine the uses of noise, and
the interpretation of output noise specifications.

28 Equalization At The Grammy Awards
By Mike Klasco
Burns Audio, Sunnyvale CA, was faced with some unusual challenges at this
year’s Grammy Awards Show. Using advanced equalization techniques, these
challenges were met with great success.

34 DAT Recording Of Acoustic Measurements
By Steven J. Orfield
The limits on the recording of acoustic measurements have been based in part
on the limitation of the recording instruments used. But newer recording
technology is becoming available: we evaluate the use of the Digital Audio Tape
(DAT) recorder in acoustical measurement recording.

40 Software Review: Umbulus
By Mike Klasco
The Umbulus Array Design Program from North Star Sound consists of two
programs: Room Mapper and Array Designer. In part one of this review, we
examine Room Mapper, a powerful tool unmatched in stimulating an instinctive
feel for good sound system engineering.
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The second part of our review of North Star
Sound's Umbulus Array Design Program. With
articles on sound intensity measurements,
production intercoms, our NSCA wrap-up. . .
and much more. Don’t miss it!



When its all on the line.

Samson Wireless.

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

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

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

e ey s M. sa" %
WE ARE THE WIRELESS FUTURE*

© 1989 Samson Technologies Corp.
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he Cornerstone
of Mixers from
Allen & Heath.

SR PLUS: Low Cost
Live Sound & Recording.

SRC: Modular Live
Sound & Recording.

SRM: On Stage
Monitor Mixing.

SCEPTER: Rack
Mount Mixer.

SYSTEM 8: 8 Bus !
Low Cost Recording. !

STUDIO 12: Production/
Disco/Broadcast.

CMC: 16 Bus Low Cost
Microprocessor Controlled
Recording.

SABER: 16 Bus Live
Sound & Recording.

SIGMA: 24 Bus
Recording & Live Sound.

Orange, CT 06477
Tel: (203) 795 3594
Fax: (203) 795 6814

UK.
69 Ship Street
Brighton, BN1 T1AE
Tel. 0273 24928
Fax: 0273 821767
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90 ways

to depart

from the straight

and narrow

Prepare to expand your hori-
zons. With the Yamaha DEQ7, the
completely digital equalizer. With
not one but 30 different EQ and
filter configurations, in stereo.

To be specific, it has 11 graphic
EQs, four parametric, three tone
configurations, five band pass/band
reject filters, six dynamic filters
and one multi-notch filter configu-
ration, plus up to 738 ms of delay
per channel.

But, in the Yamaha tradition of
never leaving well enough alone, we
did some expanding of our own.

Like memory. The DEQ7 has
sixty user-programmable memory
locations, so you can store and title
your favorite curves, and recall them

any time manually or via MIDI. There

are digital I/Os for direct connection
to other digital components, as well
as analog inputs and outputs.

Since were on the subject of out-
put, its equally important to mention
that, in the opinion of many critical
users, the DEQ7 produces an open,
natural-sounding EQ. Which means
that you can create extreme EQ
settings without creating extreme
anxiety.

The Yamaha DEQ7 Digital
Equalizer.

It'll throw you a few new curves.
Catch one at your nearby Yamaha
Professional Audio dealer.

Yamaha Music Corporation, Pro-
fessional Audio Division, PO. Box
6600, Buena Park, CA 90622. In
Canada, Yamaha Canada Music Ltd.,
135 Milner Avenue, Scarborough,
Ontario M1S3R1.

YAMAHA

Engineering Imagination™
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Maybe we should
give away our products.

And sell our service.

The thought has occurred to us more than
once. Not that Quam products aren’t worth the
money. They are. We build some of the best-
made, most innovatively-designed loud-
speakers, baffles, backboxes and-accessories
in the industry. But we know you can buy
adequate product elsewhere.

What you can’t buy elsewhere is our
service. Beginning with a factory inventory of
70,000 catalog items, with same-day factory
assembly of 3450 different loudspeaker, baffle
and transformer combinations. And shipment of
your order within 24 hours—without exception
and without backorders—so you can have the
Quam products you need, when you need them.

We manufacture and stock not only a dozen
different 8" models, but the hard-to-find loud-
speakers as well. With Quam, you have a wide
choice of speaker sizes and configurations—
from 2" and 5" intercom speakers to 3" outdoor

speakers to 12" coaxial foreground speakers—
that are standard items ready to ship, not
specials that make you wait.

Exceptional quality—and quality control—
is another Quam service. No guesswork. No
costly testing time or call-back problem. Power
ratings for every Quam speaker are established
in accordance with EIA RS-426 Standard for
Loudspeaker Power Ratings.

And, wherever you are, there’s a Quam
representative close by, knowledgeable and
helpful. This national capability is worth
something, too.

It's hard to put a price on this kind of com-
plete service, so we’ll continue to give it away
to the sound contractors who buy our products.
They know what a bargain they’re getting!

The
Quam : sound

Decision
since 1930.

Al rodt s,



NEWSLETTER

RING BROADENS ITS SERVICES

Ring Communications, Ronkonkoma, NY, well-known as a supplier of intercommunications
products, recently announced it would begin distributing the Clarity line of amplifiers,
loudspeakers, transformers, and mics.

The new strategy is a result of Ring’s change in ownership last October. Peter McLean, company
president, has been planning an expansion of the company’s product offerings for some time.
While the main thrust of Ring’s marketing efforts will remain the RingMaster intercom, the
company plans to build a complete new product line over the next 18 months.

RAULAND-BORG’S NEW HOME .

The Rauland-Borg Corporation has relocated its manufacturing facilities and corporate offices
from Chicago to Skokie, a suburb north of the city. The 140,000-square-foot facility allows the
company to consolidate manufacturing, engineering, research and development, marketing, and
administrative offices in one place.

TECHTRONICS FORMED

A new sound, light and video contracting company, Techtronics, recently took over Ethereal
Concepts (Dayton, OH). Techtronics will continue to support all of Ethereal Concepts’ products.
Techtronics mainly provides sound reinforcement services, including consulting, sales and
contracting. The company’s address is 754 46th Ave., San Francisco, CA 94121; phone (415)
750-0431.

MCS’ NEW BASE
Mircom Communication & Security Inc. moved its facilities recently. The new address is
429 Alness St., Downsview, Toronto, Ontario, Canada, M3J 2H4; phone (416) 665-4301, Fax (416)

665-2825.

QUEBEC COMPANIES REGROUP

Multi-Vox Ltd. and Telesysteme National LTEE (Televox Division) recently regrouped and are
operating under the name Maxivox Inc. The intercommunication company has its head office
in Quebec.

IN QUEST OF PRO AUDIO AND LIGHTING

Quest Marketing was recently formed to market and distribute pro audio and lighting products
in the U.S. and Europe. Marketing director Scott Berdell is located in the Boston area, and is re-
sponsible for managing all sales and marketing activities, as well as contacts with manufactur-
ers. Financial director John Kafer is located in Atlanta and will handle finance and operations.

TWETEN ELECTED

Carver Corporation (Lynnwood, WA) has announced the election of Len Tweten of Magnolia Hi-Fi
& Video to its board of directors. Tweten began the business that was to become Magnolia in
1954. Last year, sales for the company were approximately $50 million.

VME BOARD HAS PRO SOUND APPLICATIONS

SPECTRUM Signal Processing Inc. (Waltham, MA) has just made a board available for the VME
Bus based on Motorola’s 56001 Digital Signal Processor. The board provides access to the 56001
digital signal processor in a self-contained ‘‘system on a board’’—which includes data acquisi-
tion and the choice of either VME Bus Master or Slave. Richard Doucette, product marketing
technologist, says that the board has pro digital audio and graphic equalizer applications.

June 1989 9



NEWSLETTER

ERA ELECTS OFFICERS FOR 1989-91

New officers who will direct the activities of the Electronics Representatives Association (ERA)
were elected to two-year terms recently. ERA's new chairman of the board is Russell Diethert,
co-owner of LTD Technologies (Itasca, IL); the new president is Joel H. Schwartz, president of
L-C-A Sales Company (Tuckahoe, NY). The four ERA members elected to the association’s four
senior vice presidencies are: senior vice president/fiscal and legal—Robert J. Groh, owner of
Groh Associates (Irvine, CA); senior vice president/industry, principal and government
relations—Glenn R. Alverson, president of Hilltronics, Inc. (Royal Oak, MI); senior vice presi-
dent/education—Timothy H. Eyerman, vice president of Cetech Electronics Corp. (Potomac, MD);
and senior vice president/membership—David W. McCoy, president of Cartwright & Bean, Inc.
(Norcross, GA).

RUPERT NEVE JOINS AMEK

Rupert Neve has joined AMEK Systems & Controls Ltd. (Salford, UK) to develop a new and
advanced range of equipment. He will also make some circuit enhancements in the existing
AMEK line.

EDGE DISTRIBUTION RELOCATES

Edge Distribution Corporation has moved from New York City to larger facilities in Millbrook,
New York. The move is an interim step in the consolidation of the administrative and service
functions of Edge Distribution Corporation and its Boston-based parent company, Edge
Technology Group Inc.

MFS WITHDRAWS FROM ASSOCIATION FOR LOCAL TELECOM SERVICES

Metropolitan Fiber Systems, Inc. (MFS, Oakbrook Terrace, IL) recently withdrew from the
Association for Local Telecom Services. Company spokespeople cited differences in business
philosophy, interests, and goals as the reason for the action.

REP NEWS

Tony Vespoli of Vespoli Entertainment Services in Ashtabula, Ohio, has been name Midwest
representative for Celco’s Elektralite Division. Also, Elektralite has been appointed the exclusive
U.S. distributor for Lynx Lighting, U.K., manufacturer of the Tube, Synchro-Scan, and Synchro-
Spin lighting products. Lynx also manufactures elevator and swing platforms.

Peirce-Phelps, Inc., Audio/Video Systems Division (Gaithersburg, MD) has been appointed
representative for Sony Broadcast Products for Maryland, Washington, D.C., and northern
Virginia.

North Shore Marketing (Seattle, WA) was recently honored by Audio-Technica’s ‘‘Order of the
Samurai’’ award, an annnual distinction that recognizes excellence in the sales and marketing
of Audio-Technica products. The award was presented by Audio-Technica president Jon R. Kelly
to North Shore's Lew Barrett and Ferd Boyce. North Shore Ma.rketlng covers the Pacific North-
west territory for sales of Audio- Technica’'s pro products in broadcasting, MI, recording, and
sound contracting markets.

Bolt Beranek and Newman Inc’s (BBN) architectural acoustics and environmental technologies
group has recently become Acentech Incorporated, a subsidiary of BBN Systems and Technol-
ogies Corporation. Acentech has been selected to provide noise and vibration consulting services
for the Argonne National Laboratory’s photon source particle accelerator research facility.

10  Sound & Communications



Warning: To Avoid
Risk Of Shock,

" Ignore This

Amp-To-Amp Confrontation.

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

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

T !

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

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

TAKING THE HEAT

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

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

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

REAL SPEAKER PROTECTION

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

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

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

Circle 210 on Reader Response Card

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

R T

FL : !
Left: Time is money, and with Crown's Macro-
Tech you can lose plenty of both: You have to
pull it out of the rack every time a fuse blows.
Right: The GTB's power switch is also a rock-
er-actuated magnetic circuit breaker. You can
reset it in a second if power lines hiccup.

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

13130 Yukon Avenue, P.O. Box 5042
Hawthorne, CA 90251-5042
Tel 213-973-8090 « Fax 213-676-6713



VIEWPOINT

BENEFITTING FROM
TRADE ASSOCIATION
MEMBERSHIP

E rom time to time you are no
doubt exposed to a membership
pitch from a trade association, cham-
ber of commerce, or some other busi-
ness-oriented group that seeks to con-
vince you of your duty and obligation
to support the organization’s noble
work by putting up some of your hard-
earned dollars. If this appeal to your

better nature is adequate to get you to-.

whip out your checkbook, | honor your
generosity of spirit, but you are entitled
to get more for your money than the
warm glow of knowing you are doing
a good thing.

Over the years, | have been active
in numerous trade associations, and
the more | involve myself in these en-
deavors, the firmer | grow in the con-
viction that trade association member-
ship is a bottom-line decision. And | be-
lieve that membership in a good asso-
ciation will almost always be cost effec-
tive for those who participate actively.

But what about those who only pay
their dues? They may find it harder to
measure the bottom-line result, but
good trade associations do deliver ROI
for their passive members as well as
their active ones.

Obviously your greatest ROl comes

Little, president of Quam-Nichols Com-
pany, was recently elected chairman of
the 1200-member Electronic Industries
Association, the pre-eminent organiza-
tion for electronic manufacturers.

12 Sound & Communications

by William G. Little

from attending meetings, programs
and conventions, and reading the ma-
terials the association publishes. Sta-
tistics, market data, trend analyses,
and case histories are the meat
and potatoes of most trade gather-
ings and association house organs.
Active involvement, however, also lets
you reap the yields of networking, get-
ting the benefits of idea exchange,

‘Membership will
almost always be
cost-effective for
those who
participate
actively.

gaining insights on how to solve your
problems by learning how other peo-
ple solved theirs and developing close
personal contacts with potential cus-
tomers, suppliers, consultants and
colleagues.

Trade associations provide small
businesses with economies of scale,
so they can carry out projects as part
of a group that would be financially im-

possible individually. Whether it's a
special seminar or such other eco-
nomic advantages as group insurance
programs or mass purchasing plans,
you have a payoff. Even when you
don’t buy through the plan, your asso-
ciation has helped you with compari-
son price shopping, and has given you
a negotiating lever with your local sup-
pliers. Sound contractors gain many
such opportunities through their
membership in NSCA.

What about the indirect benefits—
those that help the person who can’t
find the time to participate? First of all,
your association helps focus and de-
fine the marketplace. Again, NSCA is
a case in point. Ten years ago, com-
mercial sound vendors and installers
alike “‘enjoyed’ stepchild status on
the margins of other peoples’ trade
shows. Neither group had a forum for
resolution of common-core internal
or external problems. Then NSCA
was organized by a small group of con-
tractors with vision, with the encour-
agement and support of association-
oriented manufacturers who were ac-
tive in EIA, representatives who were
active in ERA, and with a launching
pad provided by EDS and the Elec-
tronic Industry Show Corporation.

This teamwork not only created a
foundation for a dynamic new trade
association and for your show and con-
ference, but created daily benefits for
you from the definition and identifica-
tion that NSCA has provided to the



Who would believe
a microphone this flat...

Model AT871 UniPlate™
Condenser Cardioid

could have a curve to match!

If you've tried other
hemicardioid bound-
ary microphones,
you may have
been disappointed
in the sound...
thin, peaky, and
requiring lots of equal-
ization. If so, it's time to listen
to ours: the new AT871
UniPlate Condenser Cardioid.

UniPoint Technology
at Work

Our experience pioneering
UniPoint miniature condensers
permitted us to take a new
approach to boundary micro-
phone design. We optimized
the basic UniPoint cardioid
element for boundary use,
creating remarkable reach and
presence, yet retaining ex-
tended high and low-frequency

response so vital to
natural sound
reinforcement.

Outstanding
Gain-Before-Feedback

The AT871 UniPlate Cardioid
has both the polar pattern and
response curve to provide
higher gain-before-feedback
than you may have thought
possible. But better gain-
before-feedback and a great
sounding element are only

a part of the story.

Less Noise Two Ways

By using a very low-mass
diaphragm and a case heavier
than the others, we sharply
reduced sensitivity to mechan-

ical noise. The electronics are
audibly quieter as well — a tre-
mendous advantage in typical
boundary microphone applica-
tions. We also include a low-cut
switch to help control acoustic
room noise. The AT871 can be
powered by an internal battery
or from 9-52VDC phantom
power.

Effective Problem Solver

The AT871 is solving problems
in stage sound reinforcement,
church sound, teleconferenc-
ing, boardroom applications...
even TV and film locations.
Wherever great sound is
needed...unobtrusively. We
urge you to test the AT871
side-by-side with any of the
rest. Choose your most critical
sound problems. The difference
you hear will prove our point.

audio-technica.

1221 Commerce Drive, Stow, OH 44224

(216) 686-2600
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VIEWPOINT

contracting function. Vendors, repre-
sentatives, distributors, and customers
today have a better idea of who you
are, what you do, and the importance
of your activities. This helps directly in
your purchasing, your planning, your
recruiting, and your marketing. Your
association has helped you interpret
yourself to the people with whom you
interact.

One of the most important aspects
of an association’s work is representing
an industry’s interest in the halls of
government—whether in Washington,
in your state capitol, or in city hall. With
the growing complexity of doing busi-
ness in global markets, your associa-
tion’s capability to provide a voice for
the industry and a vehicle for con-
certed action becomes a significant
contributor to your ability to compete

and to accumulate capital.

Working in an association provides
you with an opportunity for personal
growth, as you meet the challenges of

“Your association
helps focus and
define the
marketplace.

interaction with peers, suppliers,
legislators and bureaucrats. Moreover,
you heighten your own visibility and
that of your company. . .another hard-

to-measure benefit that nonetheless
reflects on the bottom line.

So I return to the point with which
I started—trade association member-
ship is a bottom line decision. Your
association must show you that it is
operating effectively on your behalf.
The electronics industries, including
the commercial sound segment, have
been fortunate to have such asso-
ciations—the Electronic Industries
Association, National Sound and Com-
munications Association, Electronics
Representatives Association, to name
but three. Or perhaps we have been
fortunate to have bottom-line oriented
entrepreneurs and corporate leaders,
who have recognized the benefit of ef-
fective associations, and have de-
manded that their associations be ef-
fective! [ |

We're on both ends of every
innovative intercom systemni.

Teklone

Investigate our wide variety of

®

high quality communications pro-
ducts which can add new vistas to

your business opportunities.

A. VIDEO INTERCOM with
modemn styling and the flexi-
bility of additional on-board
function keys.

. MICRO-PROCESSOR NURSE
CALL SYSTEMS with all the
“state of the art” features/
benefits.

. TELEPHONE ACCESS with
double E-prom memory and
built in battery back-up for
voice communications.

. HOME ENTERTAINMENT/
INTERCOM with a new look
for todays modern homes
and offices.

These and other products manufac-

tured domestically by TekTone Sound

& Signal Mfg., Inc.
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TekTone Sound & Signal Mfg. Inc. « 1331 S. Killian Dr., P.O. Box 12427
Lake Park, FL 33403-0427 « Telephone (407) 844-2383
Outside Florida place your order toll free (800) 327-8466 * FAX (407) 845-1587
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Today’s most intelligent
wireless microphones
aren’t the most expensive.

A battery life breakthrough and interference-free performance make
4 Toa modular wireless systems first choice among smart contractors.

INVENTIVE.

Toa's revolutionary tone-key circuit
uses a guardian “password”
frequency for interference-free
transmission. In a word. Smart.

VIBRANT.

Unique compander circuits
deliver extended dynamic
range and S:N ratios unheard
of at Toa’s installed cost.

CONSIDERATE.

A simple tab-stop keeps the mic
from rolling off tabletops and
lecterns. An obvious conve-
nience, perhaps, but another
Toa feature.

PORTABLE.
Toa's lightweight wireless
amplifier accommodates twin
non-diversity receivers. A model
with an auto-reverse cassette is
available.

812"

THOUGHTFUL.

LED’s warn of low battery power not
minutes, but hours before replace-
ment is due.

4 Toa wireless microphone systems.
LLeading edge performance at a
very intelligent price. Just what
you'd expect from Toa.

REVOLUTIONARY.
Toa's mics deliver 40 hours or more
from a single AA battery.

FLEXIBLE. .
Both diversity and non-diversity systems )
allow you to add multiple mics by simply
plugging in receiver modules.

No tools. No fuss.

COMPACT.
Lightweight, 2.8 0z. body pac and lavalier micro-
phone for clear, reliable, hands-free presentation.
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DR. WOKKA

Ask Dr. Wokka

Editor’s Note: Each month we look for-
ward to receiving Dr. Wokka'’s column,
typically written in black marking pen
on the inside of an unfolded and care-
fully dried half-gallon chocolate-milk
container. This month, instead of the
usual manuscript, we received a dis-
turbing package: an envelope from the
Tydee Nytee Motel in Akron, Ohio, con-
taining only a single C-90 Rite Aid cas-
sette tape. As you will see from the
following transcript of that tape, it would
appear that Dr. Wokka is in some kind
of danger. There is a possibility that we
here at Sound & Communications will
share that danger by printing this, but
we refuse to be silenced by intimida-
tion.—B.1.

Dr. Wokka: “This is Dr. Wilhelm
Wokka of the Philadelphia Medical Col-
lege Of Musical Knowledge. The cas-
sette tape you are listening to is of na-
tional importance. Please forward this
immediately to Bill Intemann, care of
Sound & Communications, Port Wash-
ington, New York. Do not listen any fur-
ther or you may find yourself involved
with a ruthless international organiza-
tion of murderers and criminals. Just
stop here and send the tape.
[Pause.]

“Well, Bill, I'm here all alone in some
motel room in the middle of nowhere.
| know | am being followed—I can feel
it. And | know that the information | was
going to reveal in this column is the
cause of it all, so the best | can do now
is recite the information into this
cassette recorder, little Willie's My First
Sony, and hope that you receive this

Dr. Wokka is an instructor and mentor
at the Philadelphia Medical College of
Musical Knowledge.
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by Dr. Wilhelm Wokka

tape. I'm scared to death of what might
happen to Blanche and the kids back
in Philadelphia, not to mention what
might happen to me. My family should
be pretty safe, though; they're staying
with Aunt Norma, and she owns more
guns than the Camden National Guard
Armory. | only hope this doesn’t get you
involved to the point where they come
after you. Well, | guess I’d better tell
you what’s going on here.

““When | announced the topic of my
upcoming column ‘Analog Versus
Digital; God Versus Satan, | had no
idea how devastating the conse-
quences would be. First, a compact
disc soaked in the blood of some poor
wretched animal was nailed to our front
porch. Then Blanche began receiving
threatening phone calls, warning her to
leave me if she wanted to avoid ‘guilt
by association’ And, as if that wasn’t
enough, a cross was burned outside
the Medical College, a cross made
from hundreds of 3.5-inch 720 KB flop-
py discs. Attached to the cross was the
packing carton from a Mitsubishi
32-track digital recorder, with the words
‘Stay Away’ scrawled on it.

“l began putting two and two
together when | started up the old
Citroen 4CV one morning and a
cassette tape in the Wollensak started
playing automatically: ‘THE GODS OF
DIGITAL HAVE FOUND YOU GUILTY
OF BLASPHEMY AND YOU MUST
DIE!" That's when | got on the old
JAWA motorcycle and left town, after
telling Blanche to grab the kids and
head for Aunt Norma's.

““So sharpen your pencil, Bill; | am
entrusting to you the task of getting this
message to my dear readers. Here
goes:

“Brothers and Sisters, the Big
Choice is coming and you’d better be
prepared. Digital Audio threatens to
take over our lives: research for the
past thirty years at the Philadelphia
Medical College of Musical Knowledge
has shown conclusively that the com-
pact disc and the DAT is the work of the
Devil and his accomplices. Reac-
tionary drivel, you say? Not so.

“Digital coding of music involves
turning it on, recording a level, turning
it off, and so on. Have you ever listen-
ed to music at a party and had an in-
considerate guest mute the system,
say his piece, then unmute it and let
the music continue? This is literally
what happens in the production of a
digital recording. Making a digital re-
cording involves turning the music on
and off continuously as data streams
out of the storage medium. Now pic-
ture your obnoxious guest turning your
music on and off more and more rapid-
ly. What was once a singular annoy-
ance now becomes a continuous one.
Moreover, the repetition makes each
interruption even more annoying. How-
ever, as the rate the music is turned on
and off becomes increasingly more
rapid, Audiosonical Scientists will tell
you that you ‘don’t notice it any more.’

“A lot of you have swallowed this
hook, line, and sinker, judging from the
proliferation of CD’s and CD players in
our society today. What actually hap-
pens is that you are so continuously
annoyed by all this that you get numb
to it, sort of like when a prize fighter
gets hit in the face too much. But you
love the music and continue to listen
to it in the numbed stupor caused by
getting annoyed at the rate of 44,100
times a second!



~ This was a movie
soundtrack.

-

And this was
an amplifier T

n their day. they
I were the state-of-the-art. The theater organ (or piano) provided

= all of the sonic textures required to completely involve an audience
®with the film on screen. The megaphone was reliable. but its limitations

quickly became obvious. Its frequency response was rather limited, and its
direct dependence on input level made it usable only by oral athletes.

With man’s undying need to to expand his cars' horizons. the film sound-

rack came to replace live accompaniment. Sound reinforcement came to spun
everything from audio in the home, to rock and roll in the arena. As the quality of
iese mediums grew, the need to surpass the limitations of existing amplification
became apparent.
. Ashly's MOS-FET Power Amplifiers represent our ongoing dedication to
exceeding these boundaries. They feature an open, modular design with a Class-A.
ull-complementary, two-stage front end for stability and speed: MOS-FET output
evices which contribute to both high sound quality and near-perfect reliability; a self-
protection mode under virtually any conditions including short and open circuits. reactive
y loads and high frequency overdrive: perfect overload and square wave response with no
Xira transients or ringing; and they're stable into any load. including inductors. capacitors
and resistors. The result: Amplifiers that are powerful and quick. delivering unrestrained.
'~ uncolored sound quality with remarkable accuracy.

Available at finer audio dealers worldwide.

ASHLY

Fos 72
Ashly Audio lnc.il(ll;fnwood LATR
In Canadasy
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| DR. WOKKA

TO LAST |
FOR CENTURIES |

Centuries ago the Dutch built
their windmills to help them
with their fight against sea
and water. Hundreds of them
are stilt working
today. With the -
same craftsmen
and topquality materials.
now they build HACOUSTIC
amplifiers which are designed
to give years of troublefree )

“The second part of it is even more hideous. Do you
know what happens in the ‘off’ periods in between the ad-
jacent ‘on’ periods? In each of these pauses, there are
cleverly coded messages that you receive at the rate of
44,100 times a second.

*“Shocked? So were we, but not as shocked as when
we actually deciphered some of these messages on our
Audiophonical Spectrovarial Context Analyzer. Here are just
a few examples:

“Love is digital...Tap your speaker cones...Bad sound is
good enough...This music is not annoying...Dr. Wokka is
a fool.

“Well, it goes on and on and gets much worse, with
messages imploring us to buy all sorts of consumer prod-
ucts. That’s right, these messages are responsible for the
intense craving that Americans have for sweets, beer, and
cigarettes. Not only does digital sound rapidly annoy the

listener into a stupor, but it is the medium for a powerful,
international, and illegal Satanic advertising ring which is

covering the earth with its sinister plan.
’ telephone: (404) 945 - 3142 fax: (404) 945-6174 ), “And does this process take God out of music? You bet
. = 3 ﬁ;;‘: | | itdoes. Of course, every PMCMK student, professor, and
§ = ' " | graduate has had extensive training in musical theology
Circle 260 on Reader Response Card at the Philadelphia Church of the Living Sound, and knows
- ~| that music should not be interrupted. Digitizing interrupts
all music on a continuously annoying basis. God's musical
spirit is interrupted 44,100 times every second by Satan
and his accomplices, and you get a digitally-encoded

Satanic advertisement in every pause.

, “Well, the other side must have found out we were plan-
ning to expose all this. Our offices were broken into and
all our records destroyed. My two collaborators have

mysteriously disappeared. | know that the data can be

operation.
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HACOUSTIC

Sound & Communications of America
3963 Magnolia Lane. Buford GA 30518

-

Are you

duplicated, but only three people in the world know about
DOII t mlSS an lSSlle. this. Who knows what our pursuers have in mind for us?
But this heinous plot must be exposed. Digital recordings
have to be made safe for good people; the technology has
to be controlled and.. wait, | think room service is here with
my dinner...hold on.”

[A door opens, then several voices are heard shouting
at once, followed by what sounds like a fierce struggle, the
door closing, and silence. After a short time, we hear
another voice on the tape, apparently the real room serv-

PLACE MAILING LABEL HERE

ice waiter)

Name Waiter: ‘“Room service. Hello? Anyone there? [Door
Address opens] Hello? Funny, he musta split. Well, I'll just leave
. his Twinkies and Tuna Jello over here by the...hey, he left

City his tape player on. | wonder what...”
State Zip [The tape stops here. Apparently, the waiter must have
listened to the tape and passed it along to us per Dr.
Return to: Wokka'’s instructions. —B.1.] ]

Sound & Communications
25 Willowdale Avenue
Port Washington, NY 11050




. he IEQ with Smartcurve™ is a
programmable, high performance
graphic equalizer that includes a
video output. For those who wish to
enjoy the video output of the IEQ,
ART makes the IEQ Video Monitor.*
Smartcurve™, proprietary software
developed by ART gives you instant
actual frequency response as easy

H V
This is a video output of the

@ E ae

IEQ as the unit is being adjusted.
The shders can be moved + 1508
in 1/2dB steps to get the exact
response you need. With the
simple push of a button, complex
equalization can be done in
seconds with incredible accuracy.

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

as the push of a button. isase
The IEQ Family consists of both the - !
2/3 octave and the 1/3 octave

32 63 125 250 S0@ 1K 2K 4K 8K 16K
PRESET=(122) Smartcurve OFF BAND= 250HZ
ART 1E€Q BOOST =-22.@

graphic equalizers. Both types come
in two varieties, Controllers and
Satellites. A Controller is a self-
contained programmable intelligent
graphic equalizer capable of
controlling 15 satellites at once.
IEQ Satellites are exactly the same
unit except the front panel controls
are eliminated.
IEQ Model Specifications:
Controller & Satellite

- 128 battery backed presets

- MIDI

- Frequency Resporse

20Hz-20kHz * 0.5dB

- THD - £ .009% (@ 1kHz. 0dBM typical

- Dynamic Range - 2 100dB typical

- Balanced inputs and outputs
*IEQ Video Monitor Features

19” rack mountabie

- NTSC compatible monochrome monitor

- 4 Selectable inputs

- Standard RCA jacks for easy connections

It Hos To Be A Work Of . . .

A

Applied Resesrch & Technology
215 Tremont Street

Rochester, NY 14608

(716) 436-2720

TELEX 4949793 ARTROC
FAX: (716) 436.3942

For more information see your local dealer.
Circle 212 on Reader Response Card

,J

+
5]

-]
S
10
I_S

32
PRESET= 122

et

63 1232/ %0 1K

Smartcurve ON BAND=
AR

T 1EQ BOOST =-02.0

¢

:l\. I _‘)\:: '-::‘}: J l“)’;'

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

INTERPRET SPECIFICATIONS,
PART TWO: NOISE

BY GARY D. DAVIS & RALPH JONES

ssuming one is listening to rela-
Atively good headphones or loud-
speakers, the noise that one
hears when a high quality amplifier’s gain
(or level, or volume) control is turned all
the way up, with no input signal present,
is known as white noise. White noise is
unfiltered, unaltered thermal noise.
When the energy content of a white
noise signal is averaged (integrated over
time), it will be found to contain equal
energy per Hz. What does this mean?
If one measures a 100 Hz wide *‘win-
dow’’ between 100 Hz and 200 Hz, and
then again between 1,500 Hz and 1,600
Hz, or 10,000 Hz and 10,100 Hz, the
amount of energy will be exactly the same
in each case. Plotting the power of white
noise, with respect to frequency, will

result in a 3 dB per octave buildup in level
as the frequency rises, as shown in Figure
1. Why is this so? When we say the energy
rises 3 dB per octave, we have to consider
what an octave it. It is a doubling of the
frequency. From 20 Hz to 40 Hz is one oc-
tave. From 100 Hz to 200 Hz is one oc-
tave. From 4,000 Hz to 8,000 Hz is one
octave. Notice that as the frequency rises,
there are more actual Hz in each octave:
20 Hz in the octave between 20 Hz and
40 Hz, compared to 4,000 Hz in the oc-
tave between 4,000 Hz and 8,000 Hz. We
have stated that white noise has equal
energy per Hz. That means that if there
are more Hz in a given octave, there will
be more energy in that octave. That’s why
white noise shows a 3 dB per octave
increase.
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Figure 1: White Noise Energy vs. Frequency
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There are noise generators that will pro-
duce white noise. Lacking one, you can get
a pretty good facsimile of it by adjusting
an FM radio so it is not tuned to any sta-
tion, and turning off its muting circuit; the
resulting hiss is basically white noise.

White noise can be used to calibrate
electronic equipment. It provides a signal
with which to measure levels, and it drives
the circuitry at all frequencies simultane-
ously. However, it is almost never used for
testing loud speakers, as explained in the

following text.
P been modified with a pinking fil-
ter (really). Such a filter is noth-
ing more than a 3 dB per octave roll-off
that commences at a sub-audio frequency
and continues to reduce the level as the
frequency goes higher and higher. In
essence, it nullifies the 3 dB per octave
rise in energy of the white noise signal to
create noise which has equal energy per
octave.

Since pink noise has equal energy per
octave, it is more useful as a loudspeaker
test and calibration signal. For one thing,
it makes it easier to get a ‘‘flat’” plot on
a 1/3-octave real time analyzer, since the
level will be uniform with respect to the
octave scaling. However, there is a more
important reason to use pink noise.

Musical programs typically have much
more energy at low frequencies than at
higher frequencies. The very highest oc-
tave in a sound system is driven primarily
by harmonics of musical notes, and most
of these are at a considerably reduced level
relative to the fundamental. Were white
noise to be used as the test signal, it would

ink noise is white noise which has



be delivering far more energy to the high
frequency drivers than to the midrange or
low frequency drivers. This would be a
very unrealistic test and would tend to
burn up a lot of tweeters without making
the woofers work very hard at all. Pink
noise is balanced to more closely simulate
the kind of signals the sound system will
actually be required to reproduce.

I cifications, which means it’s also

about testing. If you read a loud-
speaker power specification and it states
that noise was used as a sound source,
that noise has probably been ‘‘shaped’’ —
that is, it has been filtered in some way.

Pink noise itself is a ‘‘shaped’’ signal,
shaped by the pinking filter. However, true
pink noise (or white noise) will have unre-
stricted bandwidth, and it really doesn’t
make sense to feed a given driver frequen-
cies that are beyond its intended range of
operation. That only causes excess heat
(at higher frequencies) and excess dia-
phragm excursion (at lower frequencies).

To create an appropriate signal, then,
the noise is subjected to further bandpass
filtering. If a woofer is being tested for
power handling or sensitivity and is in-
tended for use in the 40 Hz to 500 Hz
range, then the noise source should be
shaped with a 40 Hz high pass and a 500
Hz low pass filter. It is important to note
not only the frequencies, but also the slope
rates of such filters, since this all affects
the specified performance.

Some manufacturers use specially
created filters to shape the noise, often
with reasonable justification. It is impor-
tant, when comparing specs, to examine

his series of articles is about spe-
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Figure 2: Pink Noise Energy vs. Frequency

the filters that were used on the noise.
(Unfortunately, some manufacturers
measure woofer sensitivity in the 1 kHz
to 2 kHz range, which makes the numbers
look better, but is worthless since the
units are ‘‘beamy’’ at those frequencies
and are used at much lower frequencies.)
U thing. Finding it at the output of
a mixing console, a signal pro-

cessor or a power amplifier that is sup-
posed to be guiet is quite another matter.
In circuits that have microphone inputs,
one common specification is the Equiva-
lent Input Noise, abbreviated EIN. This is
a measure of how quiet the mic preamp
really is—except it’s measured at the

device’s output: typically at the output of
a mixing console. To determine the EIN,

sing noise as a test signal is one

one actually measures the noise at the out-
put then subtracts the amount of amplifier
gain. However, the math is a bit more com-
plex than simply measuring so many dBm
at the output and then subtracting so many
dB for the gain. Typically, the measure-
ment is done with a resistor connected
across the input (usually 150 ohms) to
represent the microphone and to keep out
spurious signals. Calculations must ac-
count for the actual impedance of the in-
put termination, as well as the tempera-
ture (remember, noise is thermally gen-
erated, so heat will affect it). The band-
width of the circuit is also important, since
the wider the bandwidth, the more overall
noise energy will be present (as can be
seen in Figures 1 and 2).

What is a good EIN spec for a mic pre-
amp? Here we're in luck; there is a the-
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JAVELIN OUTSCORES
COMPETITION4 TO3.

Chromachip II"color camera breakthrough.

A close look at image sensors explains why
Javelin's new Chromachip II color camera
decisively outperforms conventional CCD color
cameras.

Our unique MOSaic technology uses four
interleaved color-sensing elements—instead
of the three color stripes that all CCDs
make do with.

The result is greater color fidelity, and resolution

that’s at least 30% better.

The Chromachip II's image is best summed up in
a single word: beautiful. Even under tough lighting

conditions where a CCD’s picture falls apart due to
flare and “channeling.”

The Chromachip II's score against cameras
using “consumer type” %-inch sensors is even
more lopsided when you consider its other
features:

Ultra high resolution. With the densest pixel
matrix currently available, 776(H) x 485(V),
Chromachip II delivers an amazing 480 TV lines
of resolution!
Industry-standard %3” sensor. Gives the correct
field of view with standard %" format lenses and
adaptors.
Automatic through-the-lens white bal-
ance. Unlike CCD cameras using
outboard white balance sen-
sors, the Chromachip II's
through-the-lens sens-
1ng assures correct
balance of the
actual scene
being viewed.

—

WHITE BALANCE

Javelin MOSaic

Javelin MOSaic chip: Interleaved white, yellow,
green and cyan sensors give superior color fidelity
and resolution.

Total application flexibility. Black burst sync
loop-through to synchronize multiple cameras.
Separate Y-C outputs, AGC defeat, manual white
balance, positive/negative video and remote DC

Conventional CCD

.... |

e =
Conventional CCD: Red, green, blue “stripe”
sensors can't resolve fine color detail, suffer from
“channeling” when exposed to hot spots of light.

you'll be glad you invested in Javelin quality.
Chromachip II. For those who know the real
score. Only from Javelin.

*Contact Javelin or your dealer for complete warranty details.

power supply for special needs. Auto-iris output, too. 3-year sarts & labor warranty on remainder of camera.

Lifetime sensor limited warranty. If the
Chromachip II image sensor fails for the life of
the camera, we'll fix it free”

Today’s solid state cameras can be practically
lifetime investments. Cameras based on highly-
compromised consumer technology may cost a
little less initially, but when the chips are down,

JAVELIN

MOS SOLD STATE

JAVELIN ELECTRONICS
19831 Magellan Drive

Torrance, CA 00502-1188 (213) 3277440
(800) 421-2716 USA (800) 528-9200 CA
Telex: 194860 JAVELIN TRNC

TODAY'S

2/ JAVELIN

© 1988 Javelin Electronics. Division of American Trading and Production Corp
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SPECIFICATIONS

oretically calculable minimum noise (the
thermal noise of the resistor) below which
no mic preamp will ever go. Given a 20 Hz
to 20 kHz bandwidth and a 150 ohm input
resistor, at 59 degrees farenheit, that
resistor’s theoretical minimum is -131.9
dBm. Notice that EIN should always be
specified in dBm, since it represents the
noise power.

If you see an EIN specified with the in-
put shorted, beware. Such a specification
makes no sense. For one thing, what good
is a mic preamp if its input has a dead short
circuit across it? Wire, which has very little
resis tance, will generate much less ther-
mal noise than a 150 ohm resistor, so the
EIN will probably look a lot better than it
should. The chances are such a spec was
either measured by someone who didn’t
know any better (not a good omen in
terms of the circuit design), or was meas-
ured by someone who felt the EIN spec
was necessary for shopping comparisons,
but who felt it necessary to improve the
numbers that describe a noisy input.

(Note: Some differential amplifiers are
spectfied with regard to ‘‘equivalent input
wideband notse voltage.’’ In this measure-
ment, the input of the amp is shorted, and
the output voltage is then divided by the DC
gain of the amplifier. This type of measure-
ment is not particularly applicable to audio
equipment, however.)

utput noise is a useful specifica-
tion for any electronic device. It
accounts for all the sources of
noise within the device: preamplifiers, fil-
ters, summing amplifiers, buffer amplifiers,
solid state switches, power supply leakage
and so forth. Particularly in mixing con-
soles, it is one of the most easily manipu-
lated specifications, because so many
things affect the output noise.
Here are four typical output noise spe-
cifications:
a) Output Noise: Better than 90 dB
below maximum output.
b) Hum and Noise: Less than -70
dBm.
¢) Hum and Noise: Less than -85

dBm (20 Hz to 20 kHz).

d) Hum and Noise: Less than -70
dBm (20 Hz to 20 kHz, one input
level and one master level control
at nominal position, all other level
controls at minimum, input pad by-
passed, 600 ohm input and output
terminations).

Did you guess that these four specifica-

tions are all describing the same mixing
console?

- 74.1d8BV
R _AMPLITUDE

104d8/D1V

Bu: 14¥8%nz

60 Hz

Figure 3: Frequency spectrum of noise
tnduced by an SCR dimmer on a
60 Hz AC power line.

In (a), only output noise is cited, and we
don’t know if power supply hum was a
component of that noise. A skeptical
reader might assume there was consider-
able hum and that a notch filter was used
to remove that hum so the noise figure
would look better. This might hold up in
court, but it is not exactly ethical (if inten-
tional), and it certainly doesn’t tell us
much about real-world performance. So
let’s assume that it really is a hum and
noise spec; if so, why is the figure 90 dB?
Well, it’s spec’d at 90 dB (or more) below
the maximum output level. If the max-
imum output level is +24 dBm, this spec
could be interpreted to be ‘‘Better than
—66 dBm,”’ which is really not as good as
spec (b).

We really don’t like spec (b) either,
because it lacks essential information—
like the bandwidth of the noise. If a 100
Hz to 10 kHz ‘‘shaping’’ filter were used
ahead of the noise meter, a lot of hum

and/or high frequency hiss present in the
actual output would go unrevealed by this
specification. Once again, let’s assume the
manufacturer is not hiding something, and
a reasonable bandwidth of 20 Hz to 20 kHz
were used. There’s still some important
information missing, as illustrated by specs
(c) and (d).

Remember, these specs all describe the
same console. Why, then, does spec (c)
claim to be 15 dB quieter than spec (b)?
Here the bandwidth is given, and it is
reasonably wide. Was it that spec (b) had
a miniscule bandwidth? Not likely. No, a
look at spec (c) suggests the answer; it has
to do with where the console’s level con-
trols are set. You know that when you turn
up the level, the noise generally in-
creases—and usually the more channels
you add to a mix, the more noise. Well,
in spec (c), all the level controls were set
at minimum, so the output was very quiet.
But what good is a console with all the
level controls shut down? In spec (d) we
see one input and one master circuit con-
tributing to the output noise, and we get
a reasonable indication of true perfor-
mance. We also are told that the input and
output are terminated by (connected to)
600 ohms; we already know the termina-
tion can have a significant effect on the
noise level from the EIN discussion.

Incidentally, the mere specification of a
20 Hz to 20 kHz noise bandwidth does not
tell us how such a bandwidth was obtained.
If very gradual filters are used, significant
noise can be present above 20 kHz. For
example, a 6 dB per octave roll-off would
mean that at 40 kHz, a white noise source
would have been attenuated only about 3
dB, since it rises at 3 dB per octave. Clear-
ly, either a much steeper filter, or one that
begins at a lower frequency, is called for.

Around 1974, Yamaha began measuring
noise with a special filter because, at the
time, there was no standard noise filter for
testing mixing consoles and other elec-
tronics. By selecting a —6 dB per octave
low pass filter with its knee (-3 dB point)
at 12 47 kHz, they obtained the equivalent
high frequency noise energy to an infinite
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dB per octave ‘‘brick wall’’ filter set at 20
kHz. The resulting noise measurement,
then, was intended to give more mean-
ingful results relative to the range of human
hearing.

ou may recall we briefly cited
hum, buzz, static and popcorn
noise at the beginning of this

to split a mic,

There are many ways

article. These are all types of noise and
are seldom specified. Hum is generally the
result of leakage of AC power line energy
into the audio circuit. It may be caused by
a poorly isolated power transformer, a
power supply problem, or indirectly by
electro-magnetic coupling of AC magnetic
fields into cables or other components. It
can be caused by excess harmonic distor-

but only one way

is best

Jensen MB-series Mic Splitter Transformers

When you need to split a mic, you should use a trans-
former because it provides a balanced, isolated signal to
the input of each mixer; none of the mixers’ grounds
need be connected to each other (via the mic cable) so
ground-loop induced noise is easily avoided. There
must be a Faraday shield on each winding so that the
transformer will not provide a path for capacitive

coupling of common mode noise.

JENSEN TRANSFORMERS are best because, in
addition to meeting these requirements, they
minimize degradation of the mic signal’s fre-

quency response, phase response, and distortion

characteristics. To prevent common mode noise
from being converted to a differential signal,
each end of every winding in a JENSEN
TRANSFORMER has its capacitance
precision-matched to that
winding's Faraday shield. These
are just a few of the reasons why
most engineers end up using
JENSEN splitter transformers.

The JENSEN JE-MB-C, JE-MB-D
and JE-MB-E microphone bridg-
ing transformers will split a mic
signal to 2, 3 or 4 mixers.

Insist on the best...
insist on a JENSEN.

jensen transformersl

INCORPORATED

10735 BURBANK BLVD. + N, HOLLYWOOD, CA 91601
FAX (818) 763-4574 « PHONE (213) 876-0059

Circle 232 on Reader Response Card

Visitors by appointment only.
Closed fridays.

|

tion on the AC line itself. While AC power
lines are normally 60 Hz in the U.S.A. (or
50 Hz in some other parts of the world),
hum is comprised primarily of sine wave
components at 120 Hz, 180 Hz and other
harmonics of 60 Hz (or 100 Hz, 150 Hz,
etc. for 50 Hz power lines).

Buzz is similar to hum, but contains har-
monically related noise energy across the
audio spectrum, including high frequency
energy. It is often caused by SCR dimmers
(silicon controlled rectifiers) that ‘‘chop’’
the 60 Hz AC power line sine wave; the
resulting steep wave form is the cause of
harmonic distortion which readily couples
into nearby audio circuitry (especially if the
shielding and/or grounding in the system
is not correct). An analyzer screen photo
of SCR induced buzz is shown in Figure 3.

Static can be caused by distant lightning,
by intermittent sparking of power lines,
generators or electric motors or by radio
frequency energy that enters the sound
equipment and is rectified. The latter is
also known as RFI, which is an abbrevia-
tion for ‘‘radio frequency interference.”

Proper grounding and shielding, both
within a given piece of equipment and for
the overall sound system, go a long way
toward minimizing problems with hum,
buzz and static.

“‘Popcorn noise’’ is not obtained by
placing a mic near a heated pan of popping
corn, although it may sound similar. It is
instead a sporadic, crackling sound that can
be caused by internal breakdown within
transistors, or by dirty patch-points or
other connections. It should never be
present in properly designed sound equip-
ment that uses high quality components
and is in good operating condition.
The editors would like to thank Gary D.
Davis and Ralph Jones for permission to
use material from the Yamaha Sound Rein-
forcement Handbook.

SUBSCRIBE



AHOTEL FOR
UNDER $350.

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

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

For a demonstration, see your professional
audio dealer or sound contractor.

He’ll recommend DOD with no reservations.

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

EQUALIZATION AT
THE GRAMMY AWARDS

BY MIKE KLASCO

he television broadcast of the

I Grammy Awards offers some un-
usual challenges that are generally

not present in most live performance situa-
tions. The first requirement is producing
a well-mixed live air feed for over 70 million
home viewers. And, because that audience
of home viewers is a primary considera-
tion to the producers of almost any televi-
sion show, it is imperative that loud-
speakers are located in such a way that

i

S

they do not block camera angles, lighting
equipment, or set pieces. Podium micro-
phones are generally placed in unusually
low positions so as to be out of camera
view. Unlike other shows of more general
interest, the Grammy Awards feature the
challenge of producing a live house mix for
an audience that includes the most tal-
ented performers and engineers in the in-
dustry. While the situation is far from ideal
for the live sound engineer, no excuses will

be accepted for poor sound quality. Any
problems (such as feedback) that are
heard over the air usually mean that the
engineer or sound rental company will not
be invited back the following year.

This year the Grammy Awards were
held in the Shrine Auditorium in Los
Angeles, California. The interior of this
6500-seat venue features a steeply raked
balcony and large parallel, hard surfaces.
The 100-foot wide stage is very popular
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The Grammy Awards, 1989: 70 million home viewers, and a live audience of the industry’s most demanding professionals.
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reversion equals audible

pumping. One major reason
for dissatisfaction with limiters in
sound systems is the way many of
them initiate limiting action at
inappropriate times: they change
the sound level unexpectedly,
when the signal dynamics don’t
require it. This false triggering is
called pumping, and is very audible.

I n compressor-limiters, peak

The problem of audible pumping
is a complex one, and its cause is
often not apparent on the test
bench. It is sometimes impossible
to duplicate the triggering heard
in dynamic sound system use,
with tones or with pink noise.
And yet the pumping goes on.

Altec Lansing research has
discovered the cause of pumping
in many contemporary limiters,
and prevented it in the new
model 1712A.

Compressor-limiters use detector
circuits that monitor the envelope
of the audio signal passing
through. Limiting action is
controlled by this detector. Not
only must the frequency response
of the audio circuit in the limiter
be flat, but the detector itself
must have a flat frequency
response. Otherwise, it would
trigger limiting action at different
levels for different frequencies. If
the unit is excessively sensitive at
some frequencies, signals at levels
that the limiter should ignore
cause unwanted action.

The popular limiter shown in the
graph has an excellent frequency

e

I'rigger Ervror (dB)

A popular
compressor-limiter

Altec Lansing 1712A

30

Frequency (Hz)

Fact.

response for the audio signal
passing through it. However, its
triggering is more sensitive at all
frequencies below 100 Hz, and
5 dB more sensitive at 10 Hz. It
has reverted from r.m.s. to peak
detection: peak reversion. Who
cares about 10 Hz? You will, if
subsonic junk is making your
limiter attenuate all frequencies at
unexpected and unwanted times.

t DETECTOR

When envelope detection comes
after limiting action, tracking
accuracy suffers.

Altec Lansing engineers also
decided to control the limiter by
detecting the incoming signal.
Many limiters detect the signal
after their own limiting action.
These limiters must detect tenths
of decibels to control tens of
decibels. The new Altec Lansing
1712A compressor-limiter uses
the much more robust feedfor-
ward system.

In compressor-limiters, the benefit
of peak reversion correction is
reduced false triggering and
audible pumping. The benefit of
feedforward control design is
greater tracking accuracy.

In Compressor-Limiters
Peak reversion = audible pumping

ALTEC

LANSING®

P.O. Box 26105 - Oklahoma City, Oklahoma 73126-0105 USA - 405-324-5311
© 1987 Altec Lansing Corporation
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GRAMMY AWARDS

with television producers, but combined
with the relatively low weight-bearing
capacity of the ceiling (after the large
amount of television lighting has been in-
stalled) loudspeaker placement can be dif-
ficult. The sound system for this year’s
show was designed and installed by Burns
Audio, Sun Valley, California. Burns Audio
was very familiar with the Shrine, having
handled dozens of shows in the auditorium
in the past: it was due in part to their ex-
cellent handling of the American Music
Awards that they were selected for the
Grammy Awards project.

For the house system, Burns chose to
hang three Apogee 3x3 speakers and two
Apogee AE-12 dual 18-inch subwoofers on
risers at either side of the stage. Along the
front of the stage were four compact AE-3
speaker systems. A supplementary cluster
was hung for the balcony. The Apogee
speaker systems, powered by Crest 8001
and 4001 amplifiers, are electronically
coupled to processors that provide fre-
quency and phase equalization, electronic
crossover, and driver protection circuits.

The house consoles featured the
Yamaha PM 3000 and Ramsa 800 series
boards. The rack contained a Lexicon
PCM 70, a Yamaha REV 7, a couple of
REV 5’s, an SPX 90, and 14 limiters, most-
ly the dbx 160 series (along with a dbx de-
esser).

The monitors were mixed on two Ramsa
SR840 consoles whose outputs were fed
to a Yamaha PM406 mixer that summed
the outputs and fed the power amplifiers.
The monitor rack included the dbx com-
pressor limiters along with Klark Teknik
1/3-octave equalizers.

In an effort to obtain maximum sound
pressure levels in the house and minimize
the chance of feedback that would interfere
with the on air mix, Burns Audio selected
the CORREQT equalization system from
Apogee Sound. ‘‘It was a key element for
us to include an advanced equalization
technique that would provide maximum
gain at the podium and improve the overall
sound in the house,”’ said Burns Audio’s
Bruce Burns.

The CORREQT system utilizes a dual
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The low weight-bearing capacity of the ceiling made placement of the Apogee
loudspeakers a challenge.

channe! FFT analyzer, over 60 channels
of parametric equalization, and several
measurement microphones placed in
selected positions around the room. Ken
Deloria, president of Apogee, explained:
‘‘We utilize a high resolution analyzer and
use an arbitrary source such as the pro-
gram output of the console as a reference
source. Then we look at the signal we are
getting from the various mics that we place
around the room. The spectrum analyzer
compares the two signals and derives the
transfer function which is the frequency
response of the system.”’

Narrowband room modes appear on the
response characteristic and can be can-
celled out with a parametric equalizer. The
room may be equalized when empty, and
once the audience fills the room (or if the
house temperature changes) the room can
be readjustec. Since the test signal is the
program, the process can be subtle
encugh not to disturb the performance.
According to Deloria, Apogee is ‘‘work-
ing on automation and semi-automation of
the process (following initial set-up) to
enable long-running shows to take advan-
tage of the system on an ongoing basis.”’

Murray Allen is president of United

Recording of Chicago, Illinois, has been af-
filiated with the Grammy Awards since
1973, and for the last decade has been the
show’s sound designer. Allen was en-
thusiastic about the sound at this year’s
show: ‘‘It was by far the best sound ever
heard at the Grammy Awards and the best
sound ever heard at the Shrine.”” And
there had been more demands than ever
on the systems this year: Allen had in-
troduced a number of innovations, in-
cluding surround-sound for the home
viewing audience.

The podium mixer for the house was
Steve Kibbons, vocals were handled by
Rich Breen, and instrumentals by Pat
Baltzell. The foldback was by Michael Ab-
bott and Kevin Wapner. The CORREQT
tuning was controlled by Ken Deloria.

Kibbons has been involved with the
Grammy Awards in various positions with
different companies for 13 of the last 15
years. The podium mixer has a very
specific role at the show, handling the
presenters and any special material (such
as tape playback and scripts). According
to Kibbons, the spoken word accounts for
more than half of the show’s content, and
there are always problems with audibility



took the time to explain, and asked for opi-
nions and participation.”” Working side by
side with the crew, Deloria acknowledged
real-world problems and pragmatic solu-
tions and did not just go ‘‘by the book."
The first few days of rehearsal were spent
getting rid of the last vestiges of feedback,
the last two days were spent tweaking the
podium setup to obtain the best possible
sound.

Pat Baltzell was the mixer for bands and
orchestra. Baltzell is on the staff of Burns
audio, and is an experienced sound system
engineer as well as an accomplished mix-
ing engineer. His primary concern was in-
telligibility in the room: ‘“The first goal was
not flat response, just no feedback.
Podiums under clusters are always tough,

and intelligibility, particularly in cases
where the presenter may not have a strong
voice: ‘“The audience always had to fight
to hear, it’s always a problem. This is the
first year that {the system] didn’t have to
be pushed so the audience could hear.
Even though speech is 60 percent of the
show’s content, the sound system used to
be equalized only for music (using conven-
tional equalization).”’

Kibbons explained that last vear’s show
was the first time a new type of tuning
system was attempted, using the music
rather than pink noise to flatten the
response and filter out peaks. ‘‘The
system worked,”” he added, ** but there
were conflicts over control of the sound
between the mixing engineers and the tun-
ing system operator. Sometimes the sound and 60 percent of this show originated
quality would shift. This year the rapport from the podium position, sometimes with
on the crew was excellent. Ken {Deloria] Equalizing the system. the speaker two feet off-axis from the

WHEN THE T
FOR PERFECT SOUND,

THERE’S ONLY ONE DELAY
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IME COMES
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fical environments.
The Audio Digital ADD-2, with two
delay outputs, and ADD-3, with
three delay outputs, bring sound
perfection within easy reach.

B Microprocessor controlled and programmable from
front panel in 15 microsecond increments.

B Easy o use. . .with the industry's only alpha-numeric display for precise settings and diagnostics.

W Rich, transparent sound quality. Low distortion and wide ynamic range.
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mic.”’ According to Baltzell, the room had
enormously long decay time below 200
Hz, and as the system neared feedback,
the reverb time got even longer. ‘*The
CORREQT system let us control the
cluster EQ first, cutting the generation
time of the room/sound system interaction.
This cut back on the EQ needed to reduce
the feedback on each mic channel. Once
the podium sounds great, everything else
holds up.”’

Rich Breen, who covered the house
vocal mix, has worked in various positions
on the last four Grammy Awards. Breen
commented: ‘‘The entire house was never
covered this well. And we never had the
feedback problem under this much control.

The sound was very satisfactory, with
good bass and fine tonal quality.”’
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‘It was by far the
best sound ever
heard at the
Grammy Awards,
and the best sound
ever heard at the

Shrine.

Producing a quality live sound reinforce-
ment system in an architecturally difficult
space is always a challenge. That challenge
becomes even more complex when you
add in the very particular requirements of
a televised broadcast of a music awards
show. With the help of innovative solutions
and teamwork, the challenge was suc-
cessfully met.

Editor’s Note: This article is meant on-
ly to inform our readers of available
technology. No endorsement of products
mentioned in this article is given or implied
by Sound & Communications.

Klasco is president of Menlo Scientific,
Berkeley, CA.

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

Don Hartley/President « Dynamic Sound + Exeter, NH

Comments Mr. Hartley on the Sun Foods store, “The Lowell store has
approximately 76,000 square feet and is the largest supermarket in New
England. It contains 24 checkout counters....

... This store is owned by Hannaford Brothers and they basically have three or
four names that they use for different stores. in 1984, they built a store similar
to this, with a 22-foot ceiling and at that time we were just completing a new
installation at their warehouse, which comprised of twelve 250-watt ampli-
fiers and approximately 80 Soundspheres. Since the ceiling in their new store
was going to be 22-feet high, we strongly recommended Soundsphere
#110's and guaranteed equal sound in each and every part of the store. This
installation was completed; and last year when another store was planned in
Lowell, they called us for an installation similar to Keene....

_..The size of the store and the use of Soundspheres have caused many
supermarket competitors throughout the United States to evaluate this store,
and we have received numerous phone calls about the sound system since it
works so efficiently and about its clarity where you have all concrete walls,
concrete floors and open girders in the ceiling. We have given all of them the
same answer that it is very obvious the Soundspheres are the reason for the
clarity of sound’”’

We strongly recommended Soundsphere #110’s.

Write or call direct for further information.

SOUNDSPHERE :5ucsviress. u.

737 Canal Street @ Bldg 23B e Stamford, CT 06902 ® USA e Tel (203) 356-1136
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FULL COVERAGE OF ALL THE INDUSTRY
TRADE SHOWS IMPORTANT TO YOUR

BUSINESS.

You and your key per-
sonnel can travel to the
trade show on your VCR.
Each video cassette con-
tains 3 full days of on-
the-spot show coverage
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and hottest news in the
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All Five for $149.87.
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DAT RECORDING
OF ACOUSTIC MEASUREMENTS

en years ago, the audio engineer

BY STEVEN J. ORFIELD
I with testing equipment was an
anomaly; today, the proliferation
of test devices in the hands of the audio
community is staggering. The technician
who used to ‘‘walk the room’” and listen
to sound levels from a pink noise generator
is now carrying around a real time an-
alyzer, an FFT, or a TDS analyzer and is
attempting to not only measure constant
signals but also to measure and evaluate
“impulse response’’ and ‘‘phase re-
sponse’’ of the sound system. Addition-
ally, those measurements traditionally
made by acoustic consultants, such as
reverberation time and background noise
levels, are now the province of the audio
engineer or technician.

Acoustical consultants have traditionally
been interested in the ability to record data

The B&K 2133 dual-channel real-time
analyzer, and TEAC’s RD 100T DAT
recorder.

for later analysis, and recordings have long
been made of acoustical phenomenon well
known to the audio field, such as reverb-
eration and background noise level. Intelli-
gibility evaluation has often been recorded
for later analysis via the use of such test
methods as PB Word Score and Modified

Rhyme Test. Specific advantages of re-
cording data for later use include time sav-
ings, testing by more company personnel
than test equipment inventory allows, and
the ability to leave large, cumbersome test
equipment back at the shop. Another use
of data recording is the ability to later
demonstrate performance to the user,
engineer, architect, or jury.

The limits of recording have been based,
in simplified terms, on the noise floor,
dynamic range, frequency response, speed
accuracy, phase response (two channel
measurements), and portability of the
recorder.

A newer measurement procedure,
sound intensity measurement, has pro-
vided the most severe limit on data record-
ing, in that this type of measurement re-
quires close phase-matching of both the
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Figure 2: 1/3-Octave Phase Mismatch, 0.2 degree range.



analyzer and the intensity probe (at about
.05 degrees of match).

Newer recording technology is now
coming on-stream, and with this in mind,
we have begun to evaluate the use of the
DAT (Digital Audio Tape) recorder for
acoustical measurement recording. We in-
vited TEAC, along with the acoustical test
equipment manufacturer Bruel & Kjaer
(B&K), to join in a meeting at Orfield As-
sociates to discuss and work out the inter-
face between the TEAC RD 100T DAT
recorder and the B&K 2133 Dual-Channel
Real-Time Analyzer. (While these two de-
vices are oriented to the serious acoustical
consultant and are unlikely to be in the in-
ventory of most audio contractors, the
concept and issues of using DAT recording
may be easily applied to less expensive
equipment.)

trum

s e

Tests were undertaken to determine the com-
patability of the TEAC recorder and the
B&K 1057 power supply.

Our first meeting to consider the inter-
face of these devices occurred in Minne-
apolis, and present at this meeting were
Ryo Sugahara and Keizo Ihara of TEAC,
Roger Upton of B&K Denmark, and
Richard Craig of B&K US.

A number of problems in system match-

ing were quickly apparent:

1. The TEAC RD-100T recorder is a 1:1
recording device with no attenuation and
no gain available at its inputs or outputs.

2. The full range of the B&K 2133, via
different range settings and sensitivities,
was far greater than the DAT recorder. For
low level measurements and less sensitive
microphones, additional gain was needed.

3. Normal measurement microphones
used in acoustical testing are 200 Volt
Powered mics, and no phantom powering
was part of the standard TEAC RD 100T
recorder.

4. Since we were also interested in chan-
nel phase matching for dual-channel in-
tensity measurements, the phase match
rating of the RD-100 was not high enough,
based on TEAC's rated tolerance.

The issue of compatibility was discussed
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Figure 4: B&K 2133 and TEAC RD 100T Intensity Calibration.
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with TEAC and B&K, and it was soon de-
termined that a special engineering prod-
uct of B&K might solve this problem, and
that was the WB 1057, a microphone power
supply with 20 and 40 dB of gain, both *A”
and ‘‘Linear’’ weighting and 200 (and 2B)
Volt microphone power. (A simpler power
supply, the B&K 2804, could be used for
higher level measurements on the RD
100T). The maximum input range on the
RD-100T is +2V or +20V, and the output
range of the typical B&K high sensitivity
preamp (2639) is 1.7mV-22V (4.6-150 dB
using a typical 50 mV/Pa microphone.)

The B&K 1057 power supply was re-
ceived shortly thereafter, and a set of tests
were undertaken to verify the compati-
bility of the two devices. Involved in these
tests were Chris Struck of B&K Denmark
and Rick Craig of B&K Minneapolis.

The following tests of the DAT recorder
were performed:

1. Frequency response

2. Two Channel Phase Response

3. Dynamic range

4. Intensity calibration and taped testing.

While the limit of sound pressure meas-

1/3 oact.

urements is generally that of the minimum
levels, recorder noise floor, and dynamic
range, intensity measurement adds the
problem of phase correction. Both the in-
tensity analyzer, itself a dual channel ana-
lyzer, and the intensity probe with its two
microphones, are phase-matched for a
minimal phase error. (.05 percent from
20-250 Hz in the case of the B&K 2133
with the 3545 probe noted here.) The suc-
cess of phase matching on the analyzer
limits the frequency range of measure-
ment, with the lower frequency limit be-
ing most effected. The use of conventional
data recorders has been a constant prob-
lem in this area.

Since phase-match was the measure-
ment of greatest concern, this was under-
taken first, and this measurement process
involved most of one day. The intent of the
process was to calibrate the B&K 2133
with its intensity calibrator (B&K 3541),
calibrate the TEAC RD 100T with the
same calibrator, then store a memory of
each measurement (and compare the
differences).

The TEAC is rated at a 5 degree phase

Mein Xa
Y2

match, although the TEAC engineers sug-
gested that the actual result would be far
better. The first measurement of phase
match on the 2133 analyzer indicated that
it was within its specifications; the first
test of the TEAC indicated that it was far
out of spec with regard to intensity meas-
urement. After much check-out, it was
discovered that there was a ground loop
between the two devices. The B&K
analyzer must be set on a ‘‘floating
ground’’ for this test, and immediately, the
results changed dramatically. Using a 360
degree measurement range, the phase
mis-match could not even be detected, as
shown in Figure 1.

Moving to a much finer scale of 0.1
degrees maximum, phase mismatch
became clear, and throughout most of the
measurement range, it averaged less than
0.01, increasing to under 0.1 at 10 KHz.
(This upper limit is not problematic in the
intensity field, as the normal measurement
range is far below this frequency limit.)

Figures 2 and 3 illustrate 1/3 octave
phase mismatch and 1/3 octave curve
phase mismatch, respectively.
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Figure 6: TEAC RD 100T Frequency Response, +/- 20 dB Scale.



A plot of an intensity measurement ob-
tained with the intensity calibrator and the
two devices is shown in Figures 4 and 5,
with an overlay plot of the two results.

Sound Pressure Level

For most users of DAT recorders, the
sound pressure measurement will be the
more relevant use of the device; with this
in mind, measurements were taken of the
dynamic range of the RD 100T and of the
frequency response of the recorder. Again,
the reference device was the B&K 2133.
Using pink noise from the analyzer as an
input to the recorder, a tape was made of
the pink noise signal, and this was then
input to the analyzer for display. Based on
a 20 dB limit scale and a 20-20 KHz
measurement, the RD 100 was shown to
be quite flat, with its maximum variation
at the high end of the frequency range with
a plus 3 dB value, as illustrated by Figures
6 and 7.

Next, a dynamic range measurement
was taken of the RD 100 T to determine
its ability to deal with greatly varying
signals; the results of this measurement

suggest a reducing range from low to high
frequencies with about a 65 dB limit at its
low point; at the low end of the spectrum,
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Figure 9: TEAC RD 100T Dynamic Range, 1/12 Octave Curve Fit.

it ranged as high as 91 dB. This range is
illustrated via the chart shown in Figure
8, with data displayed in 1/3 octave bands.
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Figure 8: TEAC RD 100T Dynamic Range, 1/3 Octave.
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MEASUREMENTS

In order to look at a higher frequency
resolution, the same data was plotted in
1/12 octave bands, as shown in Figure 9.
Since this testing was not extensive in
terms of product samples, it is represen-
tative of the product which we evaluated
only.

The result of the sound pressure level
calibrations suggests that this system is
very capable in that regard. Finally, the
range relationship between the DAT
recorder and the microphone and power
supply were calculated, and a chart of
these ranges is shown in Figure 10.

Having considered the use of DAT re-
cording for precision acoustical measure-
ment of sound pressure level and intensi-
ty, there was some clear skepticism of the
potential results. Without tight procedures
and measurement calibration, this method
(like all precision methods) should not be
used. With those procedures in place, the

measurement is valid and high in quality.

FIGURE 10

RD 100T Recording Range w/WB 1057 Power Supply

Microphone Sensitivity (mV/Pa)

WB 1057 12.5 50 100
0 dB Gain Min 138 126 120
Max 73 61 55

20 dB Gain Min 118 106 100
Max 53 41 35

40 dB Gain Min 98 86 80
Max 33 21 15

I would like to extend my thanks to the
engineering staffs of B&K and TEAC, and
to Rick Pierson of my own staff in this ef-
fort; their assistance was invaluable dur-
ing this evaluation. I would also like to

thank TEAC for partially funding this
research effort. [ |

Orfield is preszdent of Orfield Associates,
Minneapolis, MN.

New from MacKenzie Laboratories, the leader in digital message repeaters

O Fire evacuation
O “Code Blue” messages
O Security warnings

capability. It is designed to serve as the voice playback
section of alarm systems in applications such as:

O Life-safety announcements

Messages are digitized, stored in removable EPROM ‘
memory chips and controlled by the system’s built-in

Random Access D1g1tal Audio

MacKenzie's Random Access Digital Audio (RADA) is
an audio message repeater system with multiple- message l

microprocessors. The voice is entirely natural. just like a
tape recording.

RADA provides the various levels of supervision
required in life-safety systems, as well as continuous
digital self-check and voice-check. Message prioritization
and FIFO are standard features. Power interruptions won't
affect the system’s memory. The highly reliable, all-solid-
state RADA system has no moving parts, so it requires
no maintenance,

RADA is furnished in standard 19-inch equipment
rack configuration. The basic unit provides up to 80
messages. Building-block expansion via sub-chassis

RADA unit shoun with
[ront cover removed.

provides capacities of more than 500 messages. Message
lengths can be as short as 7.5 seconds or as long as 30
seconds. For more information about the versatile new
RADA system, call MacKenzie Laboratories toll-free:

800-423-4147

MacKenzie Laboratories, Inc.

5507 Peck Road O Arcadia, California 91006 USA O (818) 579-0440

Circle 233 on Reader Response Card



The
AES Heyser
Scholarship Fund

The Richard C. Heyser Scholarship Loan Fund has been set up
to honor Dick Heyser, a highly gifted, loved and respected engineer,
with a lasting memorial. The scholarship loan will financially assist
promising graduate engineering students in the field who, other-
wise, could not continue with their studies.

In March of 1987 Dick died, just a few months before he would
have assumed the office of AES President. He not only was active
in AES but he contributed greatly to the audio field through his
Time Delay Spectrometry discoveries. He gave of himself on a per-
sonal level as well. Carolyn Davis, Co-Founder of Synergetic Audio
Concepts, said of the fund, ‘‘Dick, himself, gave so much to all
those with whom he came in contact, especially those just start-
ing out; we feel Dick would have been pleased to know he is being
remembered in this way.”’

In conjunction with this memorial, a major update of The PHD
Program™ will be dedicated to Dick Heyser and all the proceeds
will go to the Richard C. Heyser Scholarship Loan Fund.

You may obtain a program for a donation of $300.00 or more;
prior owners may upgrade for a donation of $50.00 or more. Make
your check payable to the Richard C. Heyser Scholarship Loan
Fund. Send to the Richard C. Heyser Scholarship Loan Fund, c/o
Sound and Communications, 25 Willowdale Avenue, Port Wash-
ington, NY 11050.

T Trademark of Ambassador College.




SOFTWARE REVIEW

UMBULUS:

NORTH STAR’S
LOUDSPEAKER ARRAY
DESIGN PROGRAM

BY MIKE KLASCO

the sound contracting firm North Star

Sound began a research project. Its
purpose was to determine the Q of large
arrays and the coverage patterns of horns
angled steeply downward into seating
areas. This research resulted in the prac-
tical application of architectural field map-
ping, and McCarthy gave a paper at the
fall 1978 AES. While Ed Seeley is acknowl-
edged as the first to apply coverage over-
lays and architectural mapping techniques
to audio, McCarthy was the first to trans-
pose overlays into isobars.

The use of mapping with isobars and
spherical projections was discussed in
McCarthy's paper, and although no spe-
cific mention was made in that paper of
computer-aided design techniques, an HP
table-top computer was used. The pro-
gram, in conjunction with overlays and
plots, served North Star as a practical in-
ternal tool for determining sound system
cluster coverage. The company continued
to develop and refine their techniques, but
did not aggressively attempt to market the
program to sound contractors. Some effort
was spent in trying to license the program
to speaker manufacturers to remarket to
sound contractors, but these distribution
arrangements never quite worked out.

McCarthy’s program apparently was
used as a reference for at least two of the
more popular first generation sound sys-
tem programs. Given credit for his early
work in Sound System Engineering,
McCarthy has otherwise gained little fame
or fortune for his efforts. The program was

I n the early 1960s, Tom McCarthy of
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Array Builder

Umbulus: Room Mapper and Array Builder program kits.

released in 1984 for MS-DOS IBM com-
patibles, and two articles on its develop-
ment and application appeared that year
in Sound and Communications. In May
1988, an AES paper was presented on ver-
sion 3.0 of Umbulus: this latest release is
the subject of our review.

Umbulus consists of two programs:
Room Mapper, which maps rooms and
aids in the design of loudspeaker arrays,
and Array Designer, which aids the con-
struction of arrays by helping the builder
work out the smallest possible coherent
array and draw it as projected on any plane.
Each of these programs can be used as a
stand alone, or they can be used together.
Since the designer progresses from Room
Mapper to Array Designer, that is how we
will review the programs.

Hardware Requirements
Umbulus will run on IBM (MS-DOS)

compatibles with 256K memory using dual
360K 5.25-inch floppy drives, medium
resolution (CGA) graphics board, and
either monochrome or color monitor. An
Epson compatible printer should be used
for the graphic dumps, but any printer can
be used for printing out tabular data. All
of this can be bought for about $1000,
although this configuration is not optimum.
Alternatively, a higher resolution video
system with EGA or VGA graphics board/
monitor (that is, backwards-compatible
with CGA) would be a better investment
and would add about $500 to the tab. The
very popular Hercules high resolution
monochrome graphics standard will not
normally work with Umbulus. There are
emulator programs that allow CGA soft-
ware to work with the Hercules graphics
standard, but there are MS-DOS com-
puter compatibility problems with many
combinations of hardware and software.



A hard disk drive would save time by
eliminating floppy disk swapping and
searching for which disk had the files you
were looking for. The current release (3.0)
of Umbulus does not support hard disk
drive operation, but the program can be
specially configured for hard disk opera-
tion or for higher capacity floppy disk
drives (for a nominal charge) by North Star
Sound. One of the benefits of these other
configurations is the increased capacity of
the driver and horn library.

The present version of Umbulus does
not support use of the math coprocessor
option. Math coprocessors cost between
$150 and $250 depending on the speed and
type of microprocessor used in your com-
puter. The coprocessor plugs into a socket
on the computer’s motherboard and would
be an appealing addition, as software that
takes advantage of this option can run from
two to ten times faster. As Umbulus is not
graphics- or computation-intensive, this is
not a significant factor for this program.

Umbulus will screen-dump for hardcopy
printout (that is, dump whatever you see
on the screen to an Epson-compatible
printer). Epson-compatible printers cost
from $200 on up. A bare bones system
with EGA high resolution monitor sub-
system would still be only about $1500, and
the other peripherals can all be added
later.

Umbulus was originally designed to re-
quire only the simplest hardware, but now
even the most basic personal computer
systems typically have hard disks and high
resolution graphics. The program would
benefit from configuration set-up options

to take advantage of the present level of
hardware sophistication rather than aim-
ing for the lowest common denominator.

Unlike the programs we have reviewed
to date, Umbulus does not provide all of
the drafting capabilities from within the
program, {North Star states that limited
screen size, sweep non-linearities, and the
inability to depict path gain demand exter-

Isobars for various horns are selected and
positioned for optimum coverage. Horn
arming angles are determined by the
positions of the isobars on the map.

nal plotting—Ed.] The operation manual
states that a drafting table, scales, tn-
angles, and the like are required. In addi-
tion to some sort of drafting system, isobar
overlays will be required for the speakers
to be evaluated for the project. Although
the program lets you sketch out the room
from within the program, the speaker
isobars still must be physically overlayed
over the drawing.

The use of mechanical drafting equip-
ment and transparent overlays (isobars)
was commonly used in first and early sec-
ond generation release sound system
design programs, such as Altec’s Central
Array Design, EV’s VAMP and John
Prohs’ PHD (release 3.2 and later have
since eliminated the use of external draft-
ing equipment). Not all sound engineers
have welcomed the phasing out of physical
overlays, as this approach provides a
powerful intuitive guide to selection of horn
coverage patterns. Although the newer,
graphically intensive programs are more
convenient to use, with less physical clut-
ter, some visual insight into horn selection
(and how well they will work) has been
lost. For this reason, Umbulus has main-
tained the use of transparent overlays and
other drafting paraphernalia.

Software Requirements

Umbulus is licensed to anyone who is
willing to follow the licensing agreement
and is not restricted to dealers of any par-
ticular brand of speakers. The one-time
licensing fee is $365 for Room Mapper and
$385 for Array Builder. Typically, the two
programs are bought together, making the
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The room is modeled into Umbulus and sketched in plan view on the screen. (The
ear planes are visible, as is the altar platform.) The two vertical lines are beams
between which the array will be located.

total package price $730. The program in-
cludes a data library for JBL and EV com-
ponents, although isobars or data to create
isobars are available from just about all
manufacturers and can be entered without
undue effort into the program data library.

Umbulus is very much an ‘‘a la carte”’
program, not only in the mapping and ar-
ray design programs, but in the peripheral
programs also required. If you have a non-
Epson compatible or IBM compatible
printer you will need a printer utility disk,
such as Pizazz. This will let you exploit
special features of some printers (such as
color printing, wide carriage, high resolu-
tion 24-pin dot matrix or laser printing).
Even if you have an Epson or IBM com-
patible printer you should consider this
type of print utility.

Umbulus does not include modules for
calculation of reverberation time or in-
telligibility, and the on-screen mechanical
drawing functions are not adequate for
working drawings or client presentations,
so drafting facilities or a computer-aided
drafting program such as AutoCAD or
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GenericCAD will be useful. Some modules
require the use of a calculator, so a ‘‘pop
up’”’ memory resident program such as
Sidekick (which contains a calculator)
would also be handy. [For extensive cal-
culations not done by Umbulus, such as
calculating articulation indexes, North Star
uses a Visicalc program with the Puetz
formula; copies of the overlay are available
from the company on request—Ed.] As
with the other sound system design pro-
grams, Umbulus does not contain a system
flow charting (block diagram) module, so
you might want to consider a program like
Flowcharting I1+.

User Interface

Umbulus is menu-driven, and the main
menu for Room Mapper toggles into the
main menu for Array Builder. While the
program does summarize the function of
each module, and specifies the relevent
section of the manual to look for further
information, no contextual help system is
provided. Some programs have a desig-
nated ‘‘help’’ function key to press when

you don’t understand what is going on, and
information on the aspect of the program
you are using appears on the screen. The
actual operation of the program is straight-
forward, and the user rarely finds himself
needing to refer to the manual, as screen
prompts and other screen messages are
usually self-explanatory.

Umbulus is not an easy program for me
to review. In some ways, it is the most
practical and sensible sound system design
aid I have yet encountered, yet as a sound
system design software program its
graphics, user interface, utility programs,
convenience functions, and various other
aspects are dated and far more limited than
most of its present competition. For ex-
ample, no intelligibility or reverberation
time calculation utility program is provided,
nor are any isobar overlays, and the me-
chanical drawing module is reminiscent of
“‘Etch-A-Sketch.” Umbulus’ DIRECT
SPL module requires each data point to be
manually processed, while other programs
will calculate this function automatically.
- Error trapping is only fair: when you
screw up, the program usually dumps you
into the operating system (and some of
your data into never-never land) instead of
telling you that your response is invalid.
The lack of hard disk configurability with-
out special complications, the inability to
transfer speaker driver and horn data files
easily, and numerous other aspects indi-
cate that the program offers less sophis-
tication in operational amenities compared
to the third generation of sound system
software.

On the other hand, the program is a
powerful and intuitive design aid, from the
initial selection and aiming of horns, to the
prediction of acoustic feedback, all the way
through to cutting the links between ele-
ments of the array (it even allows you to
expand the array or make it more com-
pact, trading off packing density versus
component serviceability).

Documentation And Support
The manual directs both experienced
and inexperienced designers through the



program (and job) efficiently, provides ex-
cellent insight and advice, specific tutorial
examples, and workbook exercises. Sup-
port from North Star Sound is very good:
my phone calls were generally returned
the same day.

Program Flow Overview

In Umbulus Room Mapper, measure-
ments are taken from blueprints, sketches,
or from the actual room, and these coor-
dinates are entered onto the supplied
“‘digitizing form.”” The ENTER ROOM
DATA module is run, and the data is
entered through the keyboard. The room
model is then stored on the data disk. A
trial array location is selected and the
VIDEO SKETCH ROOM module is run;
the computer calculates values for map-
ping the room and displays them on
screen. The scale of the mapping values
is adjustable to match the scale of the
isobar overlays. The plotting data can be
printed out on a form using the PRINT
ROOM DATA module, and the room map
can be sketched on the monitor (and
printed out) in several different views and

as seen from any number of points you
select.

Once the room is mapped, other
modules (such as CALCULATE DIRECT
SPL) and the isobar overlays can be used
to determine the best combination of
horns to use, and their orientation, to
cover the room. The HORN ANGLES
module is then run. Having defined the ar-
ray, you will be able to build it. You will
then go to the Array Builder program.

Umbulus Array Builder contains various
modules that can be used to further deter-
mine design parameters and other factors
that may be useful in predicting how well
the sound system will function. These will
be examined next month.

Getting Started

The floor plan and elevation drawings
are marked with a scale on the borders of
the prints. Dimensions are in feet and
tenths of feet (not inches) and metric is
not supported. A t-square or a drafting
table will be helpful. Alternatively, a sketch
can be created on grid paper. A bench-
mark location is selected and marked on

Here the room as seen from the array location. Umbulus offers users the ability to *‘fly”
around the room, searching for a vaniage point that gives an unobstructed view of all
ear planes (as well as meeting other array location criteria).

the prints. Typical benchmarks would be
the centerline of a stage, some corner, or
the center of the room. the supplied digi-
tizing form header is filled out. The listen-
ing plane (ear level) is located. Measure-
ments are made off the prints and entered
into the form. From the plan view the
front/back, right/left, and up/down carte-
sian coordinates corner points of the au-
dience ear plane(s) are taken.

For the more meticulous, Umbulus sug-
gests that you plot a grid rather than just
the comners of the ear plane(s) and digitize
the nodes. This is especially useful for the
CALCULATE DIRECT SPL function.
Other points the manual suggests you may
need to digitize are balcony rails, obstruc-
tions, room boundaries and openings,
microphone locations, array locations, and
features that make the room recognizable
to the client when they look at the sketch.
These coordinates are then entered into
the program using the ENTER ROOM
DATA module. By entering the micro-
phone locations you get a feel for poten-
tial acoustic feedback problems when you
overlay the speaker isobars. Most rooms
will not require more than 70 location
points.

This data is saved as a room file. It is
important to make a note of the room file
name on the digitizing form as Umbulus
does not have any way to access the direc-
tory listing of room file names (which is
rather inconvenient). Although the model-
ing is basically manual, obstructions, mic
locations, very large indoor and outdoor
areas can all be accommodated.

Room mapping becomes much quicker
as familiarity with the program increases.
Plan on looking over the floor plan and
elevation prints for half an hour, then add
another half-hour to add scales to the
border and sketch the simplified room
model. (Without interruptions, this should
taken even less time.)

As with other currently released pro-
grams, Umbulus cannot generate curved
surfaces. Curved walls must be approx-
imated with a number of straight lines that
fall outside of the curved boundaries. The
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program developer suggests that a maxi-
mum of eight points are needed to approxi-
mate a full circle. I like to hand draw in the
curve on the printout so I don’t try to im-
prove room coverage for an area outside
the real boundaries of the job.

Reverberation Time

Umbulus does not provide a module for
calculation of reverberation time, but
~arious programs for MS-DOS/IBM com-
patible computers are available (and will be
reviewed in an upcoming issue). Acoustics
11, from Headware, takes care of room
volume, surface area, average absorption
coefficient, RT60 versus frequency, and
even the preferred equation for the specific
size and character of the room. (Acoustics
1 is available only for the Apple I1.) TPM
Software offers OPTORTS60. This program
is generally very helpful and easy to use,
but is awkward in dealing with materials
not included in its data files. New materials
can be used for a specific calculation, but
not saved. Altec also provides a simple RT
60 utility (free) that runs on IBM com-
patibles.

Rough determjnation of RT60 will re-
quire less than 30 minutes with any of
these programs, but at least another half
an hour should be allowed for checking
with architects and interior decorators on
surface materials and the like, and for
looking up absorption coefficients. You
should have a reference book handy that
provides absorption coefficients as the file
libraries supplied with these programs are
not comprehensive. (The RT60 program
is used before starting with Umbulus.)

System Diagram

Umbulus does not provide any utilities
for generating system flow charts. Various
flow charting programs are available, one
of the most complete and efficient MS-
DOS (IBM compatible) programs I have
come across is Flow Charting I+ by
Patton and Patton. Cost is $200. Mac/
Modeler users will be interested to know
that Bose will be introducing a sound
system flow chart program this year.
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The room is mapped in a scale that allows detailed engineering work. Ear planes and
beams are identified and path losses written in.

Video Sketch Module

From comments made in the manual,
the program developers apparently do not
see “‘slick”’ client presentations as a legiti-
mate function of sound system design pro-
grams, and Umbulus provides a relatively
crude 3-D mechanical design program.
This program is useful for the initial plan-
ning and preliminary evaluation of array
locations, serving some of the same func-
tions as the Bose SpeakerCAD room
modeling module (although for graphic
sophistication, Umbulus does not begin to
compare with SpeakerCAD). Essentially
a straight line sketch program, the user
instructs the computer to connect the
points, line by line. Mirroring is provided,
to save time in sketching symmetrical
rooms, and the view can be changed
without having to re-enter coordinates.
Hard copy printout is by a low resolution
screen dump (whatever is on the screen
is dumped to the printer).

One of the limitations of this module is
that only one job can be stored, so the
previous video sketch file is lost when a

new file is entered! There are ways around
this (by using a separate floppy disk for
each job), but they seems unnecessarily
awkward.

Users may find that AutoCAD, Generic-
CAD, or other full scale mechanical design
programs should be used instead of the in-
ternal sketch module when creating room
layouts.

Print Room Mapping

This module creates the printout of the
points that are used for plotting the map
required for the transparent isobar over-
lays. The room file name is entered, an ar-
ray location is specified, and a plotting
method is selected. Which of the plotting
methods should be used is discussed in
detail in the manual, as there are trade-
offs in mapping distortion that should be
considered. Altec’s room mapping tech-
nique suffered from serious inaccuracies,
and Umbulus avoids this problem by pro-
viding a choice of plotting techniques. EV’s
VAMP program minimized mapping distor-
tion in their overlay technique, although
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VAMP was rather cumbersome to use.

Array Location

In selecting an array location the manual
suggests that you first have an idea of the
purpose of the array, an idea of what the
client wants, and some knowledge of the
acoustical characteristics of the room. The
manual provides additional guidelines and
some rather astute advice on locating the
array. :

One of the guidelines: place the array
beyond the critical distance of any
microphone. When calculating the critical
distance, using your calculator (or a ‘‘pop
up’’ memory resident calculator utility pro-
gram) you should use the Q of the array
at the mic in question, not the speaker’s
rated on-axis Q. Any Q at any point can
be determined by using the CALCULATE
DIRECT SPL module. Remember that
cluster interactions make this only an
estimate. Eventually speaker manufac-
turers will provide data on how their
speakers (horns) work in clusters, but until
this data is available, estimated values will
have to suffice.

Polar Plotting

Polar plotting is prepared manually and
is required for creating the room maps
needed for the isobar overlays. Plots can
be made by the angles/distance method
(which is efficient but requires a drafting
machine), or by horizontal/vertical meas-
urements (which only requires a drawing
board, T-square, and other manual geo-
metric hardware). As described, both pro-
cedures are completely manual, although
Umbulus ouputs data that allows any com-
puter-aided drafting program to be used.

Aside from polar plotting, Umbulus pro-
vides special functions such as cylinder
plotting and intermittent point plotting.

Cylinder plotting is a special case some-
times used when the horns face straight
out toward the audience. Cylinder plotting
is similar to some of the mapping tech-
niques that were evolved at Altec in the
early 1980’s from Tom McCarthy's original
work. Cylinder plotting becomes highly

The room map, with isobars in place. Initially, coverage is attempted with as few horns
as possible; horns are added only as necessary. Path Loss is played against isobar con-
tours to produce the most even coverage. Horn aiming angles are determined by the posi-
tions of the isobars on the map.

distorted at angles that are not an O eleva-
tion and Umbulus will automatically delete
these points in what the program devel-
oper calls the ‘‘forbidden zone.”
Intermittent plotting is a technique to
more accurately map the path of long in-
terconnecting lines. If a highly accurate
room map is desired then this module is
used. Interconnecting the points on the
maps are not accurately represented by
straight lines, but actually by slightly
curved lines. For expediency, straight lines
are used, but if a precision map is desired,
the actual intermittent points can be
located using this module. (Typically, the
sound pressure variation is less than 1 dB
and this procedure is not necessary.)

Calculate Direct Sound
Pressure Level

This module requires extensive data en-
try and manual manipulation, and while it
is accurate, it is also significantly more in-
efficient than most of the other sound
system design programs.

Using the transparent isobar overlays,
and knowing the sensitivity and DI (direc-
tivity index) or the Q of the loudspeakers,

the designer can determine the direct
sound pressure level at key locations. Nor-
mally, this procedure will be taken at the
2 KHz band, which is most critical for
intelligibility.

After you have entered the DI or Q and
sensitivity of the horns (at the frequency
range of interest), the room map that you
have prepared is overlayed with the isobars
for the horns you propose to use. Look-
ing at your room map, a point is selected
for which you want to determine direct
sound pressure level. This point is entered
into the program, along with the range to
this point and the dB value of the isobar
contour. This procedure is done for each
point of interest.

This procedure is repeated for other fre-
quency bands of interest. The overlays for
the new frequency band will be needed as
the new values (if different) of DI or Q and
sensitivity will also need to be entered. Ef-
fects of refraction and diffraction such as
caused by temperature gradients is not ac-
counted for, nor is super attenuation of
high frequencies. Each horn that is used
can have its power level adjusted inde-
pendently.
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UMBULUS

The information provided by CALCU-
LATE DIRECT SPL, along with reverb-
eration time and room volume, can be used
to calculate articulation characteristics at
room points.

The program developers have not in-
cluded a module for articulation because
procedures for prediction of intelligibility
are so questionable. Actually, a module for
this function had previously been incor-
porated, but was removed for this release
because of the marginal accuracy of these
techniques.

An articulation index utility is available
from TPM software called Al, which runs
on IBM compatibles.

Conclusion
Umbulus Room Mapper is a mixed
blessing. It is a powerful engineering tool

that will guide both the experienced engi-
neer and the junior technician in the design
of arrays that are at least the equal of, and
typically superior to, those designed on
more graphically sophisticated programs.
Key elements such as obstructions, micro-
phone feedback, intelligibility, uniformity
of coverage can all be handled by Umbulus.

Umbulus does not exploit the calculating
and graphics capabilities of the personal
computer, and requires extensive manual
data entry, comprehensive drafting and
plotting, and tedious calculations. The bulk
of this effort could be shifted over to the
computer rather than the operator, if the
program was further developed. Job filing
facilities and graphics quality (both the
screen image and printouts) are low
resolution.

With increased use, operator efficiency

would improve to the point where the time
and effort required to use the program
would be worthwhile, especially when the
benefits to the quality of the final system
performance are considered. As a sales
presentation tool the program is inade-
quate; as an engineering design tool it is
powerful, if somewhat unwieldy; as a tool
for instilling an instinctive feel for good
sound system engineering it is unmatched.

Next month we will explore Umbulus
Array Builder, which offers such unique
features as automatic design of tight
packed coherent arrays and automatic
creation of link cutting lists for array com-
ponent hanging hardware. [ ]

Klasco is president of Menlo Scientific,
Berkeley, CA.

Portable — Battery Operated
20 Nonvolatile Memories
Screen Dump to Optional Printer
RS232, Serial and Paralleled Outputs
Precision Preamp and Air Condenser Microphone
Class lll Filter Selectivity
dBm, dBV, and AC Volts Measurement
Built-in BASIC
A Growing List of Software Options

Introducing The PC-40 Computer Controlled

Spectrum Analysis
System from lvie

€vie PC-40

-

The PC-40 computer controlled spectrum
analysis system from lvie represents a solid ad-
vancement in instrumentation flexibility. In ad-
dition to its standard features, available soft-
ware options allow for the measurement of
RTgo and for PC to PC transfer of data files
for manipulation and documentation.

For the whole story, contact the lvie factory
for complete information.

| a
wMMl\!Hg

1366 West Center Street
Orem, Utah 84057
Telephone 801-224-1800
TELEX or TWX 910-971-5884
FAX 801-224-7526
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Contracting Close-up

Shanahan Electronics

Wires 7-Showroom Auto Mall

Auto Audio

On a 30-acre site in Tewksbury, Mas-
sachusetts, a multimillion dollar facili-
ty has introduced a new concept in
automobile retailing: the Hallissy Auto
Mall brings seven car dealerships and
their respective service departments
together under one roof. This consoli-
dation of sales and service is expected
to provide more convenience to cus-
tomers (and higher profits to the
dealers). But the size and complexity
of the 200,000 square foot, multipur-
pose facility presented some chal-
lenges in paging and music system
design and installation.

Shanahan Electronics, Inc. of Lowell,
MA, a sound system contractor and
designer with nearly forty years ex-
perience, was asked to meet those
challenges.

Hallissy required a paging and
music system that would be flexible
and easy to use, while providing clear,
uniform, vibrant music and voice trans-
mission at the same time. The system
had to be reliable and intelligible, not
only in each of the showrooms, but in
the noisy 71-bay service department as
well. Hallissy knew its customers would
appreciate paging that was undistorted
and unobtrusive, and background
music that didn’t sound ‘“‘canned.”

In addition, Hallissy wanted a system
which was simple, aesthetically pleas-
ing and (of course) as inexpensive as
possible. Both client and contractor
agreed that the economy of a good
system can easily be lost when service

and maintainance are difficult. With
this in mind, Shanahan was to design
a system for Hallissy that would em-
phasize ease of repair and service.
Adding to the challenge was the fact
that construction plans called for the
Auto Mall to be built and occupied in
multiple stages. As each dealership’s
showroom was completed and ready
for business, its section of the overall
sound system had to be up and
running. 4
Shanahan’s goal was to produce a
smaller and smarter system for the car
dealership. The system they designed
met that goal with a total of two power

4

mitm ' =4V

The Hallissy Auto Mall, Tewksbury, Massachusetts.

amplifiers (a TOA A-912 and an EMS/
Music 7800-8) and 74 loudspeakers (14
Soundsphere PA110s and 60 Bogen
S810SGBWSs).

Each of the seven showrooms was
provided with its own Soundsphere
PA110 loudspeaker. The parts depart-
ment, a three-tiered open steel grid
design covering 18,000 square feet,
was equipped with three Soundsphere
PA110 loudspeakers. The service de-
partment employs 71 technicians and
mechanics, each with a fully-equipped
service bay (including a computer and
all necessary hydraulic machines).
Four of the PA110s (tapped at 8 watts
each) cover this 32,000 square foot
area. The service write-up area, some
15,000 square feet, is adequately
covered by a single PA110.

An integral part of the Shanahan in-
stallation is a modular current drive
amplifier: the EMS/Music 7800 and
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788 controller panel. It accommodates
up to 8 A-10 modules, each a separate
integrated amplifier system with full
music and microphone capabilities.
The 7800 is a highly flexible design
allowing multiple A-10 modules to be
wired together in numerous configura-
tions.

The 7800 accommodated Hallissy’s
requirements: zone control, individual
volume control, and progressive stages
of operation through the construction
phases. The 7800 also provides the
specified system flexibilty: The ampli-
fier drives associated speakers with
current amplification without the use of
transformers, and circuiting was ac-
complished with parallel wiring.

When Shanahan demonstrated the
first part of its installation, Joe Doucett,
comptroller for Hallissy and this proj-
ect’s communications coordinator, in-
dicated his approval: “Great sound!
And no one will be able to say they
didn’t understand the page.”

Southbound Community

Based in Little Rock, Arkansas,
Arkansas Sound is a full-service con-
tracting firm with a strong background
in church and auditorium installations.

In West Memphis, The West Mem-
phis 15th Street Church of God &
Christ became the recipient of one
such system, which utilizes a Com-
munity CSV52 loudspeaker to deliver
sound throughout its main sanctuary,
which is approximately 85 feet deep
and capable of seating more than 300
people. Services held in the church are
dynamic and highly emotional, with a
heavy emphasis placed upon music,
which is provided not only by the chair,
but by a band that plays a Hammond
organ, bass, and drums.

A brand new structure marked by an
interior complemented with extensive
use of natural wood, Arkansas Sound
was enlisted when the church realized
that the PA they had on hand wouldn’t
be sufficient to handle the levels re-
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quired for both voice reinforcement and
the band.

““The preacher gave us a strict set
of guidelines pertaining to budget,
aesthetics, and sound quality,” Aikman
recalls. “As far as sound was con-
cerned, he simply told us that even if
he screamed into the mic, he didn’t
want to hear any distortion. On the
aesthetic side of things, he wanted
something that would match the
natural decor, and didn’t have a giant
logo going across the grille.”

With these factors in mind, Aikman
and crew selected Community’s
CSV52 which has a Finnish oak For-
mica finish. The cabinet, with its own
T-nuts, Aikman said, *..let us suspend
the cabinet with aircraft cable which we
crimped with a special tool to avoid the
use of unsightly clamps. The result was
a clean-looking installation that ap-
peared as if the cables were actually
part of the cabinet’s structure.”

“When you're trying to achieve
proper EQ in a room that large, it'’s
easy to overextend a 2-way cabinet, he
said. ‘With the 3-way CSV52, you gain
the benefits of wider coverage, better
response, and added intelligibility in
the midrange, plus you maintain the
lightweight and compact design of a
2-way cabinet.”’

When complete, The West Memphis
15th Street Church of God & Christ in-
stallation easily came in according to
budget, and was received favorably by
the clergy and the congregation on a
cosmetic and perfomance level.

At the West Baptist Church in
Batesville, another Community-based
system was recently installed by Arkan-
sas Sound which used a single wedge-
shaped RM325i 3-way loudspeaker to
handle sound reinforcement chores in
a sanctuary slightly larger than the 15th
Street Church of God & Christ’s. Hous-
ing a 15-inch low-end transducer, a pair
of piezo-electric drivers coupled to a
pattern control horn for frequencies
above 35 kHz, and Community’s M200

midrange compression driver matched
to an exponential pattern control horn
to cover the crucial range lying bet-
ween 450 Hz and 35 kHz, the RM325i
incorporates a one-piece fiberglass
faceplate that serves as the backbone
for the unit’s coherent wavefront
design.

The Hub Club

The Hub Club, a three-story dance
club in Boston, opened this past New
Year's Eve in a century-old landmark.
Formerly known as the ‘‘Adams
House,’ the structure has a vaudvillian
past that Gary Louks of E.U. Wurlitzer,
also located in Boston, had to help
bring up to date.

The club has three active levels,
each with a different atmosphere: a
food and cocktail area on the first, a
dance area on the second, and a bar
on the balcony. The DJ booth is an
isolated room on the latter floor.

The hardware installed included
three JBL 6230 power amps, one JBL
6290 power amp, four JBL 6260 power
amps, 12 JBL Control monitors, 12 JBL
4410 monitors, four JBL 4425 monitors,
two JBL 4647 15-inch enclosures, two
JBL G718 sub woofers loaded with
2240H speakers, two Rane GE27
graphic equalizers, one DBX 1531P
graphic equalizer, a DBX 166 com-
pressor, two DBX 160X compressor, a
dbx 150 noise reduction, a JBL 5234
crossover, a Numark DM1900 DJ mix-
er, two Technics SL-1200MK2 turn-
tables, a Tascam 32 2-track open-reel
tape deck, a Tascam 112 2-track
cassette deck, a Numark DM650 mix-
er, and a Numark DM500 mixer.

Originally, rumbling in the DJ booth
caused by a post coming up from the
dance floor caused the turntables to
skip. The Wurlitzer installation staff got
rid of the turntable disturbance by plac-
ing them first on top of a wooden panel,
then the panel in a box filled with sand,
so the turntables “‘floated.” ]
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Hollis Joins Altec Lansing;
Armstrong Moves To Renkus-Heinz

Jim Lee Moves Up

Jim Lee has been appointed vice
president, general ¥ 1
manager. at Velo-
dyne Acoustics, Inc.
(San Jose, CA). He
now oversees all
marketing, sales,
and advertising, as
well as the manufac-
turing of all Velodyne
products. Lee joined
the company in 1987
as vice president of operations.

Jim Lee

Brady Is CBCI's New VP

Coast Business Communications,
Inc. (Livermore, CA) has named Robert
M. Brady, PE, vice president-sales.
Brady was previously an area sales
manager with General Electric Co. and
the director of operations for Eclat In-
telligent Systems.

Hollis Named Altec
District Manager

Jack Hollis has been named Altec
Lansing’s district sales manager for
Territory #4, a ten-state area ranging
from West Virginia to Florida. In the
new position, Hollis will provide liaison
to the factory for Altec’s sound con-
trators and represent the company to
acoustical consultants, architects and
engineers. Hollis was previously mar-
keting vice president for a Chicago-
area sound contracting firm.

Patric Flannery has been named to
the position of district sales manager
for the midwestern Territory #3. Flan-
nery will be responsible for contractor
relations and general liaison with the

consulting community and major
customers.

HME Promotion, Appointment
Eunice Davis was recently promoted
by HM Electronics, Inc. (San Diego,
CA) from regional sales manager to pro
audio general sales manager. Davis
had been the company’s western
regional sales manager since 1987.
Randy Opela was appointed marketing
product manager after serving in

HME’s sales management for two
years.

The Up-And-Coming At
Rauland-Borg

Kenneth T. James has been elected
executive vice president and chief
operating officer for Roland-Borg (Elk
Grove Village, IL). He joined the com-
pany in 1972. William N. Krucks has
been named vice president, assistant
general counsel for the company.

Rick Blunt has been named vice
president of sales and marketing for
the corporation, after serving with the
corporation since 1976. Rick L.
Stalkfleet has been promoted to vice
president/controller. John Gutknecht is
now vice president/manufacturing.
Carl Cox has been named vice presi-
dent and director of engineering.

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

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

€ 1989 Telex Communications, inc.

TELEX.
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In conjunction with the firm’s recent
move, the following personnel changes
have taken place: Harry Hahn has
been promoted to national sales man-
ager; Lawrence A. Ball is now product
group manager, Telecenter products;
Thomas Balle has been made market-
ing manager for the correctional mar-
ket; Anthony Stochmal has become
manager of the customer service de-
partment; and Cathy Groves is now
manager of order entry.

Peirce-Phelps Promotions

R. Richard Dyer has been elected
chairman of the board of directors of
Peirce-Phelps, Inc. (Philadelphia, PA).
He joined the company in 1959 as a
sales rep, and served as branch man-
ager of the Harrisburg office from 1962
to 1964. In 1980, Dyer was named ex-
ecutive vice president and chief oper-
ating officer of the company.

Brian Peirce, grandson of the late W.
G. Peirce, one of the company’s
founders, has been named vice presi-
dent of planning and development. He
joined Peirce-Phelps in 1985 as gen-
eral manager of the parts division.

Armstrong Now With Renkus-Heinz

Steve Armstrong, formerly western
regional manager for JBL, has been
hired as national
sales and marketing
| manager for Renkus-
Heinz of Irvine, Cali-
fornia. In this capaci-
ty, Armstrong will
manage the com-
bined functions of
the sales force, pro-
vide for the advertis-
ing direction, and
the overall marketing thrust of Renkus-
Heinz product groups into the sound
contracting, tour sound and musical in-
strument marketplaces.

Steve Armstrong
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Kleiman Joins EV Team
Electro-Voice (Buchanan, MI) has
appointed Claude Kleiman as market
development manager of wireless
microphones. Working with market de-
velopment managers at EV, Kleiman
will be responsible for the marketing
and sales of high-performance wire-
less mic systems under both Vega and
Electro-Voice brand names to all pro
audio markets. Kleiman was formerly
sales manager for audiocom/headset
products at Telex Communications.

Fichera Comes On Board
At Klark-Teknik

Chris Fichera has joined Klark-
Teknik as DDA product sales represen-
tative. He will be headquarted in Los
Angeles and will be initially responsi-
ble for DDA studio consoles.

Crown Adds Division Leader,
Regional Sales Managers

Gil Nichols was appointed division
leader for Crown International’s North
American amplifier and microphone
marketing and sales operations. The
position is part of a newly instituted
organizational plan.

Joe Wisler was recently appointed
regional sales man-
ager for Crown Inter-
national’'s (Elkhart,
IN) western U.S. op-
erations. Wisler was
formerly a freelance
audio producer as
well as a coordinator
of audio for the PTL
network.  Chuck
Gring recently joined
the company as regional sales man-
ager for the central U.S. [ ]

Chuck Gring

Products

New Series Of Wireless Mics From Shure:
Atlas/Soundolier Debuts Prison Phone System

Shure Wireless Mics
The L Series of wireless mics from
Shure is now available. The LS13, for
guitars and instruments, includes the
L1 body-pack transmitter and the
WA300 instrument adapter cable. The
LS13/839 wireless lavalier system con-
sists of the L1 body- pack transmitter,
the L3 receiver and the 839W om-
nidirectional lavalier microphone.
Circle 1 on Reader Response Card

Phone System For
Detention Facilities

The modular Atlas/Soundolier tele-
phone station system is designed for
visitation areas of detention, correc-
tional and penitentiary facilities where

protective physical separation between
intercommunicating individuals must
be maintained. It provides multiple
paired conversation paths between
handset stations and, says the manu-
facturer, can assure privacy and free-
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dom from cross talk for each com-
munication channel.

The Series VI enclosure system ap-
plications have been expanded to in-
clude security, communications, studio
and electronic control equipment by
supplying standard components in
complete factory-assembled housings,
or as individual factory-assembled
modules. Series VI matching acces-
sories include writing shelves, swivel
casters, wedge modules for multi-bay
enclosures, etc.

Circle 2 on Reader Response Card

For Performers

Sennheiser’'s MD 518 Handheld
Dynamic Microphone was designed for
sound reinforcement of high sound
pressure signals, including vocal and
percussion. The unit offers roadable
construction combined with acoustic
features often required by musical acts,
says the company.

Circle 3 on Reader Response Card

Line Voitage Regulator

The AR-117 AC line voltage regulator
is new from Furman. It uses a toroidal
multiple-tap (10 taps) autoformer, with
the proper tap switched electronically
at the voltage zero-crossing to mini-
mize line disturbances. Housed in a
single space rack-mounted chassis, it
has eight regulated outlets on the rear
panel and one on the front. The unit

shuts down when it senses overvoltage
or low-input voltage.

Circle 4 on Reader Response Card

The Firewatch Il
Faraday’s Firewatch Il two- and four-
zone control panels provide capacity

for operating manual and automatic in-
itiating devices like manual station,
two- and four-wire smoke detectors,
heat detectors, water flow and super-
visory switches. Signalling capability
for both audible and visual signals is
provided.

Circle 5 on Reader Response Card

| RS880 and VBS415

While you were out doing tours and installations, Community’s
engineers were developing the next generation of trapezoidal
Wavefront Coherent™ flying array speaker systems. These systems
incorporate the latest in dynamically controlled, feedback-loop
, sensing circuitry in a single rack space.

Give us a call and find out how easy flying can be!

Meet the New
Community

Community

PROFESSIONAL SOUND SYSTEMS

333 East Fifth Street * Chester, PA 19013 » (215) 876-3400 ¢ FAX (215) 874-0190

Circle 238 on Reader Response Card
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EV News

The Electro-Voice neodymium
N/DYM 1/2MT is an 18.6-pound dual-
driven high-frequency acoustic sum-
mation system that provides high
acoustic power output over a wide fre-
quency range, claims the company.
The components are available sepa-
rately as well: the N/DYM MT-16 com-
pression driver and the MTA-22 high-
frequency summation device.

The SH-1810-ER speaker systems in-
clude the SH-1810-ER, a 3-way, full-
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range main speaker system; the
SH-1810V-ER, an 18-inch subwoofer
system; and the SH-1810H-ER, a high-
output, mid/high enclosure. The op-
tional 1810P mounting system can
assemble the modular system. The
SH-1810-ER is also available as a
modular system.

Circle 6 on Reader Response Card

Audio Distribution Cards

innovative Electronic Designs is in-
troducing a series of microphone level
audio distribution cards. The 5014RE,
5114R, and 5124R, all feature low
noise, balanced input and output, low
distortion, and greater than 75 dB iso-
lation between individual outputs, says
the company.

Circle 7 on Reader Response Card

Bogen Amps

Bogen Communication’s new series
of public address amps features five
mic inputs, a built-in graphic equalizer,
and automatic level control. The series
is comprised of 35-watt, 60-watt, and
100-watt models.

Circle 8 on Reader Response Card

DJ Cartridges

The Stanton Magnetics 890 AL DJ
Pro Cartridge was designed for use in
high-quality professional DJ applica-
tions. It features a super-high-polished
diamond for reduced record wear, and
its newly designed suspension system
is tuned for applications such as back
cueing, scratch mixing, and rough
handling.

Stanton’s 500AL-MP matched pair of
500AL cartridges is selected to main-
tain matched performance for profes-
sional DJs.

Circle 9 on Reader Response Card

Convert Your Speaker System

The 6210 and 6211 amplifiers from
JBL are designed to convert any
8-Ohm speaker system into a complete
self-contained sound system. Both
units feature two input connectors
wired in parallel and active balanced
inputs which will accept balanced or
unbalanced line level sources. The
6210 has three pin XLR and .25-inch
phone jack connectors and the 6211
has both male and female XLRs. Ad-
ditionally, the 6211 features a switch-
activated preamp.

Circle 10 on Reader Response Card

Same Space,
Twice The Capabilities

Aiphone has produced a new master
station for its LAF loudspeaker inter-
com system. The LAF-20 has the same
number of call buttons (ten) as the
LAF-10 master station, but an ‘“ex-



Want to stay on top of
this aggressively
competitive industry?

Read Sound & Communications’
Special Features

Every April, our Contracting Business In-Depth Market Report
tells you what’s happening now and what’s on the horizon for the
sound & communications market.

December we bring you our Economic Report,
keeping you aware of economic trends and
developments on their effect on this industry.

|
Every August is Blue Book month,

this industry’s only complete directory of manufacturers,
their products and key personnel.

Special pull-out sections —
on everything from mixing consoles to alarm and security devices — that
provide the sound contractor with the concise and definitive information
needed for intelligent and informed product selection.

Look for these special features and
more in upcoming issues of
Sound & Communications.
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pander’’ button on the new unit allows
the user to access up to 20 substa-
tions. The desktop or wall-mounted
LAF-20 is intermixable with LAF and
LAF-B masters and substations.

Circle 11 on Reader Response Card

Bipolar Stereo Amp

The B200S, a rack-mount stereo
amp from ADA, uses bipolar transistors
in a design that requires no cooling

fan. It weighs 145 pounds, puts 100
watts into 8 Ohms, and can be used in
conjunction with ADA's MP-1 MIDI
Tube Preamp.

Circle 12 on Reader Response Card

Louroe’s Sound Solution

The Sound Solution surveillance
systems from Louroe Electronics offer
audio surveillance to security person-
nel. The DG-25 is a 25-zone system

NASHVILLE CONVENTION CENTER
NASHVILLE, TENNESSEE
NOVEMBER 17, 18, and 19, 1989
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Circle 234 on Reader Response Card

with talk back and all-call capabilities.
It allows security personnel to listen in
to potential crime and violence areas.
When a sound or noise occurs that is
higher than a preset loudness and fre-
quency threshold, the system will
alarm. An audible tone sounds at the
base station and individual LEDs iden-
tify the trouble zone. Audio information
arrives at the base station from in-
dividual mics installed in the area be-
ing monitored. Twelve mics can be
used per zone with mics on 60-foot
centers.

Circle 13 on Reader Response Card

Tapeless Recorder Options
Heliotrope General has expanded its

options for the TR-900 tapeless re-

corder. It has added a telephone

LIGHTING DIMENSIONS
INTERNATIONAL 89

THE ENTERTAINMENT TECHNOLOGY SHOW
FOR CLUBS, CONCERTS, THEATRE, TELEVISION
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answering feature with internal switch-
ing from audio to message and back
to audio again and an anti-feedback
message.

Circle 14 on Reader Response Card

Projection, Dispersion

The TXD Series of enclosures from
Turbosound were designed for sound
reinforcement, especially where near
to medium projection and wide disper-
sion are required. The TXD-520 has
applications in filling areas that cannot
be directly reached by the main loud-
speaker system. The TXD-530 is made
for under-balcony theatrical applica-
tions. The TXD-580 is a 3- way system
designed for bands and small touring
applications.

Circle 15 on Reader Response Card

Help For The
Hearing Disabled
The Easy Listener from Phonic Ear,
Inc. is an FM amplification system
designed to improve hearing and
speech recognition. A mic worn by the
teacher transmits sound to student-
worn receivers.
Circle 16 on Reader Response Card

Battery-Powered BAM

The BAM One is Anchor Audio’s
battery-powered amplifier mixer. The
unit has two compact rechargeable
batteries that can sustain three to five
hours of continuous service per
charge.

Circle 17 on Reader Response Card
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NOW...FROM WEST PENN WIRE

/’ . e

PLENECON"

Extra flexible plenum cables
constructed to meet
ARTICLE 725 of the NEC

Introducing...West Penn Wire’s new
PLENECON flexible, plenum electronic cable
featuring a unique soft jacket that's easy to
strip. And, PLENECON flexible cable handles -
and rolls out more easily, making long throws
across open ceiling areas a cinch. Don’t hesi-
tate, call the cable experts at West Penn Wire
and see what the “flex” in PLENECON really

means.
W
WEST PENN WIRE

P.O. Box 762 « 2833 West Chestnut Street « Washington, PA 15301
412-222-7060 » 800-222-8883 (PA ONLY) » FAX NO. 412-222-6420
800-245-4964 (OUTSIDE PA)

Circle 230 on Reader Response Card



UPDATE

The 4700 Digitally Controlled One-Third Octave Equalizer

White ‘‘Noise”’

The 4700 Digitally Controlled One-
Third Octave Equalizer is an analog
unit based on white instrument’s imple-
mentation of R-C active filters. The
company says, ‘‘This marriage of the
analog and digital worlds maintains a
high degree of audio performance
while taking advantage of the conve-
nience, flexibility and security of digital
control.”

Circle 18 on Reader Response Card

J:W. Davis New Prods

JW. Davis & Company NED-100 is
a high performance P.A. amplifier de-
signed for telephone systems applica-
tions. It provides 100 watts R.M.S. 70
volts power output with built in short
circuit protection. Special input cir-
cuitry permits interfacing with most
types of PABX or key telephone sys-
tems without the need for external pag-
ing access units, according to the
company.

Features:

e Will not generate runaway gain

e Controls 1-44 channels per
mainframe

e Accurately differentiates between
program and ambient noise

e 80dB operating range

e Attack and release times
independently adjustable from 500
mSec to 2 Hrs

@ Building block components allow
custom system designs

i |

FOR MORE INFORMATION
CONTACT TOM ROSEBERRY
(502) 267-7436 FAX (502) 267-9070

HEAR

IED 540 AMBIENT ANALYSIS SYSTEM

The IED Ambient Analysis System
controls program gain in response to
ambient noise, computer keyboard
commands, program source type, or
to any arbitrary time schedule.
Channels may be controlled singly or
in any combination. Noise sensors
may be used singly, or may be
grouped and averaged. Its
microprocessor-based design,
combined with software controlled
configuration, provides the 540 with
a flexibility and versatility not
otherwise available.

1ED

Innovative Electronic Designs, Inc.
9701 Taylorsville Road
Louisville, Kentucky 40299
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J.W. Davis’ five-inch ceiling assem-
blies, the CA5 series, include Davis TR-
705 and TR-255 transformers maintain-
ing the frequency response of the
DS-505 speakers.

The J.W. Davis QM-1 mount allows
wall plate installations to be made
when an electrical box is not required.
The QM-1 can be installed at any loca-
tion on a wall, according to the
company.
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Command An Equipment Combo
The TD-72, from York Controls, is a
72-channel wireless control with
16-character LCD display. It can con-
trol up to 72 functions of a York Con-
troline System, commanding combina-
tions of media or environmental
equipment—such as VCEs, slide pro-
jectors, screens, drapes, lighting, etc.

Circle 19 on Reader Response Card
University Offerings

The MA/MA A series of 5-input mix-
er amplifiers from University offers



features designed for paging and rein-
forcement. The series includes 35-,
60-, 100-, and 150-watt units, as well as
a 35-watt piece with a built-in receiver.

The ZP-4 Zone Page Controller
supersedes the ZP-3A, says Universi-
ty. Among the improvements are full
dual-tone multifrequency key-pad com-
patibility, and four zones instead of
three. It expands a 600-Ohm paging
output port from a phone system to four
zones and all zones, as selected by
means of the tones from the touch pad
on the phone used as a paging source.
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Speakers And More
From Altec Lansing

Altec Lansing has debuted new
speaker systems, including the
938-8AD and 938-8AE, which use the
604 coaxial Duplex in a ‘‘compact,
rugged, multiangle enclosure to pro-
vide a wide response for use as a fold-
back monitor or as the main element
in smaller portable sound systems,”
says the company.

The A700 system offers high output,
wide bandwidth, and precise directivi-
ty control in a single enclosure, says
the company. The system is intended
as a building block for clusters in
churches, auditoriums, hotels, and
civic centers. The trapezoidal, slope-
front cabinet houses a 515-8G driving
a vented bass horn and a 909-8A com-
pression driver on a MR994A Mantaray
horn. The A700XLF low frequency
loudspeaker system has been de-
signed to complement the perfor-
mance of the A700 by extending the
bandwidth of the combined system to
43 Hertz, says Altec. The A700SK
suspension kit is an accessory hang-
ing system.

The 1632A Electronic Crossover is a
2-channel crossover that provides
more precise control and protection of
speaker systems, says the company.
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With Numark's DM-1775
sampling mixers you can cap-
moment in time and play it back
the way you want.

For CD-quality sound reproduction, the DM-1775 and DM-1975 both
feature advanced, 16-bit digital sampling technology. You can sam-
ple up to four seconds of program material from any input source
and remix it with live or recorded material. ..on the fly.

The DM-1975 features four separate memory banks enabling you
to store multiple samples that you can play back individually or
collectively. Program assignable equalization and cueing provide
custom sound tailoring and monitoring with any source input.
Balanced outputs insure low-noise performance, even with long
cable runs.

Get Numark's DM-1775 or DM-1975 sampling mixers and make
time stand still. When you do, you won't sit still for conventional

mixers again.
NumarkE=m

503 Newfield Ave., Raritan Center, Edison, NJ 08837
Tel: (201) 225-3222 Telex: 287-249 Edin, Fax: (201) 287-2155

and DM-1975
ture a musical
when you want. . .
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UPDATE

Literature

Contact kast's New Supplement:
Calalogs Available From Master Bond, Zero Corp.

Free Supplement

A new 1989 supplement to the Con-
tact East General catalog is available
at no charge. The catalog features
products for testing, repairing and
assembling electronic equipment. The
48-page Tools of the Trade contains
things of interest for engineers, man-
agers and technicians. All items are
described with specifications, color
photos and prices.

Cable Video
The Dekoron division of Fluorocar-

bon has produced a video, ‘‘Latest
News on Cable,” that explains changes
in the NEC Code requirements under
Articles 725, 760, and 800. The tape
discusses application areas for elec-
tronic cable and the correct wire to use.
The video demonstrates a vertical
flame test and covers other topics as
well. The tape is a VHS format, 12
minutes long, and costs $49.95.

Wire Tacking Adhesive Guide
Master Bond Inc. has developed a
new application selector guide for its

The 4650 features . .

mate customer support
. Far detailed infoarmation, write or coll

SERVICEABILITY

The 4650 is designed to offer the ultimate in field serviceability Ac
cess to ALL operational amplifiers is through the front panel. WITH
OUT removing the unit from the rack and WITHOUT disturbing the
equalization settings. Removing the Control Module exposes the Filter
Board and every operational amplifier {all in sockets) in the unit

Like all White Instruments equalizers we
have taken a great deal of care to design
for maximum quality and serviceability.
. 28 one-third oc-
tave filters; OVERSIZE 60mm slide con-
trols; 80dB noise spec: unique one light
metering; XLR and TRS connectors; inter-
nal power supply . .. 115/230; and ulti-

instruments
L Diviston of C VAN R inc

P.0. Box 698, Austin, TX 78767
Telex: 776409 WHITE INST AUS

(512) 892-0752
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line of adhesive compounds for tack-
ing wires and attaching components
to printed wiring boards. One- and
2-component epoxies, UV curable
epoxies, reactive acrylics, hot melt and
cyanoacrylate adhesives are illus-
trated. Application conditions and per-
formance profiles are provided for each
type of product.

Deep Drawn Product Catalog

Zero Corporation has released a
new 52-page catalog detailing more
than 40,000 standard deep drawn
aluminum enclosures in square, round,
and rectangular configurations. In ad-
dition, it itemizes enclosures that are
available in a variety of materials. The
catalog also lists a range of options and
accessories, as well as outlines a
range of custom capabilities. [ |

When You Need it
We've Got It

® JACK PANELS

® AUDIO CONNECTORS

® PLUGS AND PATCH CORDS
® MULTI-SWITCH® SWITCHES

~ =

WE 8TOCK THE COMPLETE
SWITCHCRAFT LINE

Cal Switch
(800) CAL-SWCH

13717 S. Normandie Avenue
Gardena, California 90249
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UPDATE

Calendar
Upcoming Events

JUNE

Georgia Tech Education Extension
Courses: Atlanta, GA. Contact:
404-894-2547. June 6-7, 12-13.

National Presentation Expo: New
York, NY. Contact: Barbara Stockwell,
Asst. VP, Knowledge Industry Publica-
tions, 800-328-5474, in New York State,
914-328-9157. June 6-8.

National Association of Music Mer-
chants (NAMM): Chicago, IL. Contact:
619-438-8001. June 17-20.

American Society of Mechanical
Engineers (ASME): Pittsburgh, PA.
Contact: 212-705-7057. June 18-22.

Sound Engineering Seminar: Nor-
man, IN. Contact: 812-995-8212. June
22-24.

International Security Conference/
Central (ISC): Chicago, IL. Contact:
312-299-9311. June 27-29.

JUuLy

Georgia Tech Education Extension
Courses: San Francisco, CA. Contact:
404-894-2547. July 11-12, 13-14.

Electronics Technician Association
(ETA): Boise, ID. July 20-22.

Sound Engineering Seminar: Nor-
man, IN. Contact: 812-995-8212. July
21-23.

international Association of Audito-
rium Managers (IAAM): Reno, NV. Con-
tact: 914-683-1000. July 29-August 1.

AUGUST

Georgia Tech Education Extension
Course: Atlanta, GA. Contact:
404-894-2547. August 1-3.

National Heat Transfer Conference
and Exposition: Philadelphia, PA.
Contact: 212-705-7793. August 6-9.

international Society of Certified
Electronic Technicians (ISCET):
Tuscon, AZ. Contact: 817-921-9101.
August 6-12.

DASH Format Seminar: Fort Lauder-
dale, FL. Contact: 305-491-0825, ext.
186. August 10-11.

Sound Engineering Seminar: Nor-
man, IN. Contact: 812-995-8212.
August 24-26.

International Security Conference/
East (ISC): New York, NY. Contact:
312-299-9311. August 29-31.

SEPTEMBER

Georgia Tech Education Extension
Courses: Nashville, TN. Contact:
404-894-2547. September 12-13;:
Dallas, TX, 18-20, 26-27, 28- 29.

NAB Radio '89: New Orleans, LA.
Contact: 202-429-5300. September
13-16.

IEEE Broadcast Symposium: Wash-
ington, D.C. Contact: 212-705-7900.
September 21-22.

Sound Engineering Seminar: Nor-
man, IN. Contact: 812-995-8212.
September 22-24.

OCTOBER
National Electrical Contractor

Association (NECA): Chicago, IL.
Contact: 301-657-3110. October 1-3.1
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OUTSIDE SALES
IN SUNNY SOUTH FLORIDA!

Fort Lauderdale based Sound, Lighting
and Video Contractor needs aggressive
sales people immediately. In exchange for
your outstanding productivity, we offer
generous commission, bonus and in-
centive plans. Send resume and salary
history to:

Sales Manager

P.O. Box 70602

Fort Lauderdale, FL
3307-0602

ELECTRONIC —
’ COMPONENTS
Free 192 page catalog including,

capacitors, resistors, relays, connectors,
’ soldering equipment and supplies.
MOUSER ELECTRONICS

L 1-800-992-9943

Washington, DC: Virginia, Maryland
Muzak—AEI—3M Distributor
Immediate openings. Background,
Foreground Sound System Installers/Ser-
vicemen needed at once. Experienced
only. New satellite technology requires
additional top field personnel, salary com-
mensurate with experience/potential.

Contact:
Mr Roy Evers, VP-Engineering
Music Incorporated
1341 L Street NW
Washington, DC 20005
(202) 737-4051

Telephone collect or write,

detailing background.

OPERATIONS DIRECTOR

Innovative audio/video systems integrator with
staff of 25 needs bright leader for our service/
assembly/manufacturing team. If you have
analog/digital troubleshooting skills, manage-
ment experience, and a commitment to cus-
tomer service, we're eager to hear from you.

CIBOLA SYSTEMS

948 N. Lemon St.

Orange, CA 92667
Attn: President

Free Catalog & Audio/Video Appllcatlons
EQ, Une,
flpo Phono

Routing Switchers(St- E
(24,1 801204 2 lllllo:f),)

T T —
e —
“In,
Video & Audio Dist. Ampls. Video/Audlo

RGB-Sync Dist. Ampls. 2-in/24-out Audio
OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

Monitoring “Type" Routing Switchers (2 to 24 stat'n)
12-in/1-out RSP-12  Mono-Aud/NVideo $250 Specs:

RSP-12S St-Aud/Video $325 nt -8
16-in/1-out RSP-16  Mono-Aud/Video $300 DC-8MHZ
RSP-16S St-Aud/Video $375 1 :?)U x 6"D
S,
e Also Assign
z - annaaaoscaasnons ] Types Avail,

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

TARGET THE
PROS!

USES & C
CLASSIFIEDS

For Rates and Info
Call Rich Kobel
(516) 767-2500

FOR SALE

16 Brand New
AEI
PRO PAC 4
TAPE MACHINES
all in sealed cartons

$395.00 plus shipping

Contact:
Bob Feltz
Harmony Music & Sound Systems, Inc.
1303 Central Terrace
Lake Worth, FL 33460
(407) 582-2521

CUSTOM PANELS
COMPUTER ENGRAVING

TO YOUR SPECIFICATIONS

Panels. cabinets, enclosures to your specifications. Anodized
aluminum, photo aluminum, photo plastic. elegant brass. En-
graving or silk screening for control panels and connec-
tor termination. Rack rais. hardware. Custom machining.

FROM ONE TO ANY QUANTITY

Sty -z

(815) 744-7173
108 Fairlane Dr., Joliet, IL 60435

New! Extruded breakout boxes; headphone boxes
Designed and used for Summer Olympics (NBC) Any
color. any tength

Name
Address
City/State/Zip
Telephone
Credit Card #

Send copy & payment to:

CLASSIFIEDS

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

CHECK HEADING

SERVICES MISCELLANEOUS

FOR SALE SITUATIONS
WANTED

FOR RENT HELP WANTED

SOUND & COMMUNICATIONS
25 Willowdale Avenue, Port Washington, NY 11050
Telephone: (516) 767-2500

62 Sound & Communications

INSTALLERS'

\()\ EASY-KARY® ="

wu! Reel Holders
®3 SIZES%

@ All Steel Construction

PUSH-PULL RODS Get cable through impossible
places. Extends 45°. Light weight. Flexible

SPEAKER
ENCLOSURES
TN

L.,

SPEAKER & TILE
_ SUPPORTS

ALL STEEL LIGHT WEIGHT but STRONG for all
4" and 8 SPEAKERS in ALL types of CEILINGS
U.L. LISTED FREE SAMPLES

The Audio Serviceman'’s

—’73'“ Right Arm. Check the
complete sound system from
MIC 10 SPEAKER
Model ¥5-1 -+ and much. more
30 DAY FREE TRIAL INSTANT OPEN ACCOUNT
CALL OR WRITE FOR BROCHURE
MUSIC SUPPLY CO., INC.
809 North Madison Dallas, Texas 75208
ALL S0 STATES 1-800-527-1522
FAX 214946-9155  Local 214-946-8450

800-527-1522
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Get automatic mixing capabilities
and the best modular

signal processing.

SYSTEM 4

with

VOICE-MATIC”
Modules

Two new Voice-Matic microphone mixer modules add
automatic flexibility and operating performance to
System 41 installations. "lPhe Dj-fl 4 Voice-Matic
Microphone Mixer Module and DJ- 4115 Voice-
matic Master Module offer noise-free inter-
connection and total compatibility with all
other System 41 components.

A EEEEEKX)

L J

Model DJ-4115
Voice-matic Master Module

The DJ-4115 Voice-matic Master Module
mixes the microphone signals from all DJ-
4114 Modules in the system along with any
auxiliary input signals. Various remote

Model DJ-4114 controls are optional.
Voice-matic Microphone
Mixer Module
The DJ-4114 Input Mixing Module features ndustral
buffered pre-amp outputs, pre or post gates, research
status LED and logic outputs and 18 volt DPOdUCCS inc.
phantom power supply. Optional features
include remote level and input controls and p COMPANY
48 volt phantom power. 321 Bond St. + Elk Grove village, IL 60007

4 TOLL FREE: 1-800-255-6993 - In IL: 312-439-3600
All IRP Products are made in the U.S. A TELEX: 701845 » FAX: 312.640-0607
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It Takes More Than A Little
NeodymiumTo Change The _
Face Of Driver Technology.

Hailed as the catalyst for a new generation of high
performance compression drivers, the rare earth
compound neodymium showed up in our R&D lab
shortly after it was first formulated. But its extremely
high cost and sensitivity to heat had to be over-
come before neodymium could live up to its

full potential.

The availability of this highly magnetic, extremely
lightweight material coincided perfecth with our

development of the Coherent Wave™ phasing plug. The 2450’s smaller size translates to tighter spacing

of horn arc arrays, more even and precise
Driver with Coberent Ware" phasing coverage and greatly reduced requirements
plug provides in-phase combining of for delay. Plus, the 2450 nets out at 2 mere
sound waves for extended bigh fre 4.8 kg (10.5 Ib). The benefits of this dramatic
quency performance. JBL's patented weight reduction include lower shipping costs
d!;;Jmond S";)"O“";‘;”“mum ‘i’laﬂgag'” to the site or on the road and signiticantly less
wilh neuw emoosse ome greally reduces 4 4
distortion and damage at high SPL. l.oac.i bearlpg e fpr bOth A C LTS
and rigging. With built-in mounting points, the
2450 will take much less time to install.

_ JBL's 2450] Neodymium Compression

This new design, a phasing plug with annular

apertures of constant path length, uniforle directs Yes, it took more than a little neodymium to
sound through to the throat providing in-phase change the face of driver technology. But we're
combining of sound waves for extended high fre confident you will find the breakthrough results
quency performance. This new technology is were certainly well worth the wait and the effort.

combined with our patented diamond surround

titanium diaphragm, incorporating a new embossed

dome, to reduce the possibility of distortion or

damage at high SPL. 98"

JBL Professional
8500 Balboa Boulevard, Northridge, CA 91329

© 1988 - |BL Incorporated A Harman International Company
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