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Manifold Technology™
delivers...twice the output
in half the space!

Concert sound is getting smaller.
System size, that is, not tour dollars!
In fact, the high-level sound market
is stronger than ever. But high
transportation and setup costs are
forcing lighter, smaller and more
efficient speaker systems. While
audiences demand better fidelity.

That’s why we’ve made
Manifold Technology systems twice
as loud in half the spuce. The two-
box, 4-way active MT-4 uses 4
(four!) drivers in each bandpass for
unequaled acoustic output. Now,
your system can be one quarter the
size or four times as loud compared
to other designs.

The MTA-42 Manifold
Technology adapter combines four
compression drivers without added
distortion. And without the phase
cancellations of Y-adapters! That’s 4
supertweeter and 4 upper-midrange
compression drivers on identical
60° x 40° constant-directivity
horns. To complete the MTH-4
“high” box, four DL10X woofers
use proprietary phase plugs to
provide seamless vocals from
160-1600 Hz. The result is flawless
138-dB midbass at 1 meter!

The MTL-4 “low” box
combines four 18-inch woofers in an
ultra compact 36" x 36" x 30"
cabinet. More efficient than horn-
loaded subwoofers, Manifold
Technology design prevents woofer
“bottoming” even at 40 Hz with
1,600 watts input!

e

concert sound

reinforcement has
a smaller future.

MT-

Concert Sound System

50,000-Watt Array

High output plus high
fidelity

To produce high-level sound,
most concert systems aim many
horns at the same seating area.
Unfortunately, this approach causes
peaky frequency response, decreased
sensitivity and ragged coverage
patterns. With four drivers on each
horn, a large-scale MT-4 system has
fewer independent sources. For
fewer phase-cancellation problems.
Frequency response is smoother,
sensitivity increased, and coverage
perfectly constant.

A flying system that’s
second to none

MT-4 cabinets are optionally
equipped with a unique two-point
flying system that allows true point-
source arrays. Tilt angle adjustment
is easy because track positions are
pre-engineered for popular array
configurations. Trial-and-error
guesswork is a thing of the past.
Nothing is as easy as an MT-4.

You don’t have to wait for the
system of the future. It’s here now!
For a free MT-4 brochure, see your
EV Professional Audio Dealer or
write: Electro-Voice, Inc., Dept.
SC-4, 600 Cecil St., Buchanan,

MI149107.
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IEQ

WITH
Smartcurve

Not Just Another
;"T “D' :':‘.-J': .r‘-‘\:b:‘) ;lr gu ] ':. ‘,-._
wWith MiID)|

. he IEQ with Smartcurve™ is a

progcrammable, 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
as the push of a button
The IEQ Family consists of both the
2/3 octave and the 1/3 octave
graphic eaualizers. Both types come
in two varieties, Controllers and
Satellites. A Controller ‘s a self-
contained programmable intelligent
graphic ecualizer capable of
controliing 15 satellites :at once.
IEQ Satellites are exactiy the same
unit except the front panel controls
are eliminated.

IEQ Model Specitications:
Controller & ‘Sateliite
- 128 battery backed presets
- MIDI
- Frequency Response
20Hz-20kHz * 0.54B
- THD - £ .009% (@ 1kHz OdBM typical
- Dynam:ic Range - 2 100aB typical
- Balanced mputs and outauts
*IEQ Video Monitor Features
- 19" reck mountable
- NTSC zompatible monochrome monitor
- 4 Selectable inputs
- Standard RCA jacks for easy connections

it Has To Be A Work Of . . .
Applied Research & Technology
215 Tremont Soeet

Rocnester, NY 14608,

(716) 436-272C

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

For more information see your local dealer
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E the Sounc
This is a video output of the

IEQ as the unit 1s being adjusted
The slders can be moved * 15dB
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.

Turn Smartcurve™ on and

perfect equalization is at your finger-
tips. Note the difference between the
second frame, (Smartcurve™ OFF)
and this frame. The position of the
sliders represent the actual frequency
response of the EQ Interaction
between bands is virtually eliminated
Incredible! Just think, now when you
adjust the EQ you get exactly what
ycu need. The ‘perfect” EG? Let your'
eyes and ears decide
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Consultant’s Comments will resume in an
upcoming issue; Marc L. Benningson is
on sabatical.

ON THE COVER

The Blue Cross corporate board room

in Minneapolis, Minnesota, is one of
the most elaborate of its kind in the
U.S. The 40-person, custom-made

board room is capable of conferencing

on and off-site, and included the
design of room acoustics, audio,
lighting, video and control systems.

The audio conferencing system is fully

automated and concealed.

Photo by
Blumberg Communications

19 THE ACOUSTICS OF TELECONFERENCING
by Steven J. Orfield

Steven J. Orfield discusses how to solve room acoustic
problems in teleconferencing, interfacing room
acoustics, frequency response, etc.

26 THE USE OF WIRELESS MICROPHONES
IN LARGE SCALE TV PRODUCTIONS
by Patrick Baltzell
Patrick Baltzell takes a look at how a Motorola spectrum
analyzer is used to monitor the condition of wireless
microphones while they are being used for large scale
TV productions.

31 MIDI AND THE CONTRACTOR
by Greg Prince
A round table discussion with industry leaders on how
MiDI is doing in the sound and communication business.

36 HOSPITAL AND HEALTH CARE
COMMUNICATIONS—FROM NOW TO
THE 21st CENTURY, PART I
by Ron Rosen
Rosen continues his discussion on health care
communications by looking at the changing technology
that’s available.

42 INSTALLATION PROFILE: THE WHITE
HOUSE INSTALLS NEW SOUND SYSTEM
FOR PRESIDENTIAL BRIEFINGS
by William M. Peterson

Peterson was the technical designer of special projects and
the responsibility for this job came under his purview.

48 LAB TEST REPORT:
THE ORBAN 464A CO-OPERATOR
by Jesse Klapholz and Richard Feld
This month the Orban Co-Operator is put to the test.

COLUMNS

0 Theory and Application
William Thornton discusses bandwidth applications.

44 sales and Marketing
Bill Hooper discusses market determination and how it
can help your business.

3 Products in Review: A Closer Look
Gary D. Davis takes a closer look to see just how loud
the Meyer UPM-1/P-1A loudspeaker system really is.

54 Book Review
Ted Uzzle sees how much power there is in **The
Battery Book”’
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THERES MORE TO OUR PERFORMANCE THAN MEETS THE EYE

When the historic Royal Danish Theater in Copenhagen underwent system that specifically addresses the needs and requirements of the
modernization in 1983, plans called for anewsound reinforcement andstage  theater Meticulous selection of components and professional installation are
monitor system. The designers found themseltves faced with critically reflected in the system’s superior performance, which has received con-
tight acoustical, spatial and visual requirements. Flexibility was essential: the ~ sistently positive reactions from the public and performers alike, ensuring
theater needed a sound system that could deliver the full range of audio  that the Royal Danish Theater will go on thrilling audiences for another
frequencies uncer all manner of theatrical applications, from ballet to 100 years.
musicalsto pre-recorded accompaniment. Atthe sametime, sight lines from Tofind out how JBL can be a part of the solution to your sound
every seat had to be maintained and leakage between the house and problems, contact your JBL sound contractor. Whatever your loud-
stage had to be controlled The solution was an innovative custom design  speaker and electronics needs, there's more to our performance. JBL.
centered around standard JBL components.

JBLUs exclusive Central Array Design Program (CADP) was JBL Frofessional
employed to aid in designing and aiming the loudspeaker arrays. Coupled ;JBL 85(Z Balboa Boulevard
with extensive on- site testing, this resuited in a highly individualized sound NoptricRpCA 1323
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EDITORIAL
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Guest
Editorial:

Why Bother with
Industry Standards?

Are there real advantages to industry standards, and if so, why do so many
responsible manufacturers continue to ignore them? Let me poke this issue
around for a bit and toss out a challenge or two.

I can think of at least one good reason to create and adhere to industry
standards wherever possible: money. There could be significant cost reduc-
tions in all facets of the industry: manufacturing, installation and retail pur-
chase. For example, a broad-based connector standard would eliminate the
need for manufacturers to include redundant input/output hardware, and
reducing both equipment and installation costs. Speaking of connectors,
here’s a good one: the U.S. signed an international agreement years ago—
IEC 268—which created a polarity standard for input/output connectors.
And yet 1o this day several large, influential U.S. manufacturers continue
to ignore the standard, shipping products with reversed polarity and mak-
ing installations that are much more difficult (and therefore expensive) for
the contractor.

Why do manufacturers persist in ignoring the concept of standards?
Apathy? Bureaucratic retardation (related to corporate ignorance)? Marketing
myopia? Overinflated ego (‘“We’re big enough to create our own standards’’)?
Some combination of these haunts us all. I realize that conflict in creating
standards is sometimes the product of simultaneous development of different
technologies, such as the great VHS/BETA video format war. Trouble is,
seldom does a manufacturer really gain from such a battle, and the industry
as a whole loses momentum, efficiency and market growth. Could this con-
flict have been avoided? Something to think about.

The key to promoting industry growth and cost-effectiveness is respon-
sibility and cooperation on the part of every manufacturer. We must make
ourselves aware of existing standards, be watchful for areas that need stan-
dards, and then maintain a healthy and professional attitude toward co-
operation. For example, our company has recently proposed a hardware stan-
dard for outboard DC power supply interconnection; no standard exists,
so we research the area carefully and arrived at a cost-effective, reliable, easily-
sourced solution. We’ve formally issued a plea to accept this format as an
industry standard. However, should another manufacturer come up with
a better scheme and let us know, we will happily consider changing our
configuration in order to maintain a consistent standard.

My challenge to fellow manufacturers is this: if you’re abusing an existing
standard, make a production change—now. We’ve made countless produc-
tion changes for less reasons, and they’ve been worth it. And if you con-
ceive of a new standard, or areas that need standards, make your ideas
known, perhaps through an existing organization such as the NSCA.
Manufacturers, consultants and contractors should communicate and
cooperate more aggressively to work toward a more well-defined industry
from which we will all benefit. Use the trades, use the mail, use the
phone. . .let’s talk standards.

Larry Winter
V.P. Marketing
Rane Corp.
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YOU KNOW US FOR SPEAKERS.

e

s

THE FACT IS, WE’RE LISTENERS.

Speakers started our business more than 50 years ago. Listening
keeps us prospering today. Developing products and services you need.
Continually introducing improved techniques. Providing you with the tools
to be a leader in your market.

- You said. . .
“GIVE ME BAFFLES “BACKBOXES TAKE UP “MOUNTING ASSEMBLIES  “I NEED IT,
THAT REALLY LAST.” TOO MUCH SPACE.” ON CEILING TILES TAKES WHEN I NEED IT.”

Quam’s do. The tile-matching,
white powdered-epoxy finish of
our full-range series of 8” and 4”
baffles provides durability far
superior to enamel or lacquer.
They stand up to handling
during shipping and installation,
and maintain their fresh look.

Not Quam ERD-8 backboxes.
The unique, drawn design of
these lightweight backbox
enclosures means they nest for
storage and transit-taking up
one-fifth the space of traditional
high-hats. More important to
your customer, the one-piece,
leak-proof construction of the
ERD-8 backboxes results in
problem-free air pletum
installations with better audio
response.

T0O0 MUCH TIME.”

The design of the Quam SSB-2
Speaker Support Bridge saves
you substantial time. It elimi-
nates the need to cut a close-
tolerance round hole in the
ceiling tile. Locking tabs on the
bridge’s center plate prevent
movement during installation.
And the SSB-2 accepts most of
the industry’s popular round or
square baffles, with or without
backboxes.

So while speakers started it all, listening keeps
us—and you-prospering. And we’ll continue to listen—and respond to what

and create new ones to meet your evolving needs.

%am : y(llemd Decision

Since 1930

Quam’s toll-free order line

and factory inventory of over
100,000 products means you get
exactly the products you want—
even complete sound masking
assemblies —shipped within 24
hours of receipt of your order.

we hear—while we refine and enhance our current products

Quam-Nichols Company « 234 East Marquette Road * Chicago, lllinois 60637 » (312) 488-5800
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GENTNER RESTRUCTURES FOR PROJECTED GROWTH

Russell D. Gentner, president of Gentner Electronics Corp., has announced a major
restructuring of the corporation’s management. The company, which formerly used a
centralized marketing and sales department, has appointed directors of marketing
and sales for the three major market areas served by Gentner.

According to Gentner, ‘‘Our company is approaching its product marketing in a new
way. Instead of a single sales manager and a single marketing manager attempting
to cover all of our markets, we are concentrating specific people on specific markets.
One of the markets we will penetrate is the sound and communications industry. We
are progressing very rapidly in this area and will introduce four new sound contract-
ing products at NSCA in May.”’

Personnel changes at Gentner include: Elaine Jones, director of marketing and sales,
sound and teleconferencing; Gary W. Crowder, director of marketing and sales, broad-
cast audio; John E. Leonard, Jr., president of Gentner RF Products Division, will
continue management of marketing and sales to the broadcast RF market; Kelli
Maag, marketing coordinator; Jennifer Jones, marketing assistant. Gentner is also in
the process of hiring a director of operations to oversee the daily operations of the
company including administration, office and engineering management.

SWITCHCRAFT REALIGNS MANAGEMENT GROUP

William C. Jones, president of Switchcraft, Inc. has announced a realignment of his
management team within the overall Switchcraft structure. The company will now be
organized into line and staff functions encompassing Seiscor Technologies, a subsidi-
ary, and Sorensen Company, a division. The Chicago operation of Switchcraft will
now be known as the Components Division. Howard L. Cohen, vice president finance
for Switcheraft, will now have responsiblity for all financial consolidations for the
entire company.

COMMUNITY EXPANDS, ESTABLISHES SALES NETWORK IN CHINA

Community Light & Sound’s part owner and director of international marketing,
Christine Howze, disclosed that Community has formalized the establishment of a
distribution network in the Republic of China. The distribution will be handled by
Yang’'s Audio Visual laboratories. Managed by S. H. Yang, the company’s offices are
located in the capital city of Taipei. According to Howze, this new distribution net-
work is part of an ongoing effort to increase Community’s world-wide availability.
‘“We've already established distribution in Australia, Japan, Singapore, Israel, West
Germany and Sweden. In fact, while we’'re at AES in Paris this March we’ll be look-
ing into other countries for distribution and make ourselves available to those who
are interested.”’

In other news from Community, the company has revealed that a major expansion of
its production capabilities was made that enabled the manufacture of its CS and RS
loudspeaker system to increase by 50 percent. Designed as part of a comprehensive
plan to fill a projected need for a 50-75 percent greater output of these products, the
expansion will additionally allow shipments to be made directly from inventory in
the near future.

AES TO HOLD SIXTH INTERNATIONAL CONFERENCE

The Audio Engineering Society will hold a conference on the subject of sound rein-
forcement and architectural acoustics from May 5 through 7 at the Opryland Hotel

8 Sound & Communications



in Nashville, Tennessee. It will consist of papers and demonstrations representing
the state of today’s art in sound reinforcement systems.

This will be the sixth international conference organized by the AES around a single
technical topic. Previous conferences dealt with digital audio, recording electronic
music, and other subjects. There will be no trade exhibits at the conference, only
non-commercial technical presentations.

Conference chairman is Ted Uzzle, director, market development at Altec Lansing in
Oklahoma City, Okla., and Sound & Communications contributing editor and book
reviewer. Vice chairman is Tom Roseberry, sales and marketing director for Innova-
tive Electronic Designs, in Louisville, Kentucky.

The opening event at the conference will cover the history of sound reinforcement,
and will be presented by Sound & Communications technical editor Jesse Klapholz.
A session on computer aided sound system design is being assembled by AES inter-
national region vice president John Eargle, of JME Consulting Corp. in Los Angeles.
Other sessions include new concepts in equalization and special sound systems for
one-time mega-events.

AES CONVENTION TO BE HELD IN PARIS

From March 1-4, members of AES will be attending workshops and doing the can-
can when the 84th AES Convention meets in Paris. Among the workshops offered:
Digital Mastering, MIDI and SMPTE interface, and Sound Reinforcement. Paper Ses-
sions will include: Loudspeakers, Audio Measurements and Digital Converters. For
more information on other workshops and paper sessions contact the AES in New
York at (R12) 661-8528.

FOURJAY’S FOUNDER PASSES AWAY

J. Myron Fulkerson passed away recently at the age of 73 after a long fight with
cancer. Myron founded Fourjay Industries, Inc. in 1956 and, though he was retired,
remained as a chairman of the board until his death.

Fulkerson worked his way up the ladder, and while at Jackson Electrical Instrument
Co. worked his way to president. He started Fourjay to pioneer the use of plastics
and the mounting ring concept in background music speaker ceiling grilles. Through
the years, he improved the line with the use of new thermoplastics and expanded
into music and paging speakers. ‘‘Fulkerson was a very dynamic person and innova-
tor in the field,’ said Bud Frawley, Fourjay's director of sales. ‘‘He did it his way.
His motto was ‘if you are going to make a product, make it right and make it labor
saving.' He will surely be missed.”

CONFERTECH INTERNATIONAL RECEIVES ‘PRODUCT OF THE YEAR’ AWARD
Confertech International, Inc. was presented with one of teleconferencing’s highest
awards—the International Teleconferencing Association’ s(ITCA) ‘‘Gold Audiotelecon-
ferencing Product of the Year Award’’ for its Tempo-MB digital audioteleconferencing
bridge. Confertech was selected from among entries submitted by some of the largest
companies in the telecommunications industry. The award was given during ITCA’s
Sixth Annual Teleconferencing Awards Dinner held recently in Anaheim, CA, in con-
junction with TeleCon VII, an industry trade show sponsored by Applied Business
Telecommunications and ITCA.
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THEORY & APPLICATION

Octave Band Filters

ctave band filters are important
in acoustics and their charac-

e lCTiStiCs must be understood
for proper use and interpretation of

data.
Octave by definition, is a doubling.

one is twice the other, e.g. 31.5, 63,
125.

Bandwidth

filter is twice as wide as the one be-

quency and upper and lower limits is:

shown in Table 1.

Each nominal center frequency of the
octave filter is twice that of the one be-
fore. ANSI S§1.11-1966 (R1976) spe-
cifies the characteristics in detail. The
center frequencies range from 31.5 to
16,000 Hz as shown in Table 1. Each

A key attribute of octave filters is the
bandwidth which increases with fre-
quency. As the center frequency in-
creases, so does the filter width. Each

fore. The bandwidth is 71 percent of
the nominal center frequency. The
relationship among the center fre-

CF = SQRT (Fu *F1)
where:

CF = center frequency in Hz,

Fu = upper limit in Hz,

F1 = lower limit in Hz.

For example, the 31.5 Hz filter is 22
Hz wide whereas the 16,000 Hz filter
has a width of 11,360 Hz. Notice that
the lower limit is the bandwidth as

Level

by William Thornton, PH.D., PE

CTT—

3 dB/Octave

—

Thornton Acoustics & Noise

Level

The energy in each band is affected
by the bandwidth. When an octave
band analysis is done, the magnitude

20,000 Hz
Frequency
FIGURE 1
60 dB 60 dB
f t
—»
315 16 K
Frequency
FIGURE 2

of the octave band sound pressure level
reading is influenced by it. The read-
ing is the result of an integration of the

Lower
Limit

Center
Frequency

315
63
125
250
500
1000
2000
4000
8000
16000

TABLE I: FILTER CENTER FREQUENCY AND LIMITS

Upper
Limit
44

88
177
355
710
1420
2840
5680
11360
22720
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“Hands-free” continuous
wireless communications

“Q” PLUS —convenient full-

duplex wireless intercom

¢ Eliminates trailing cables
® Operates full-duplex or
simplex (push-to-talk)
e Up to six portables per
system
e |nterfaces with other wire-
less or wired intercom
systems
® | ong-range communica-
tions over low-noise, high-
band VHF frequencies
e |nstalls easily...in minutes
e Many appiications. ..
o Stage managers and
technical directors
o On-floor crew coordination
c Camerallighting operators
o Backstage conferencing
o Production crew and setup
coordination
© Warehousing operations,
including voice recognition
and response
o Public-safety
o Sports and racing

' 4

4

Rugged, dependable,
and easy to operate

Up to six Cetec Vega “Q”
PLUS remote beltpack wire-
less .ntercom units (por-
tables) can Gommunicate
full-duplex through a central
masier statio-”?:Ihe six por- §

y

tables talk contintiously,

(“conference” style) without
pushing a push-to-talk
switch or without the annoy-
ing one-person-at-a-time
limitations ana syllable
cutoffs of VOX (voice-
operated) systems.

The compact Model QTR-1
portables are built to take
abuse, and are housed in
a welded aircraft-alloy
aluminum case.

The portables are very
easy to use; they have only
two operating controls — a

o @

h §

.
N
I
S
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X

] € comc e ®
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£ Q’ e

QTR-1 Portable (top view)

q

/Qombﬁon/off and héad-
set volume control,and a

push-bution audi® control
switch. ) J
The peftables operate #

\ 8-10#burs on two inexpéh-
“Silve 9-volt batterigs#”

“Bystem audie's crisp
and clear, with extended fre-
quency response, low distor-
tion, and audio processing
for low noise.

Full monitoring with
master station

The Model QX-6 master
station has comprehensive
provisions for control and
monitoring, plus a user-
programmable intercom
interface and auxiliary audio
inputs/outputs. Interfacing is
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“Toll frex

DIP-switeh programmable
to a’yﬁe variety of wired-
intgfcom systems, including
lear-Com, RTS, ROH, David
lark, most “carbon mic”
systems, etc. X

The master station oper-
ates on 115/230 Vac, 50-60
Hz,or + 11.5 to + 24 Vdc.

For more information, con-
tact your nearest Cetec Vega
dealer or sales representa-
tive, or call 1-800-877-1771*

€ Cetec Vega

Division of Cetec Corporation
9900 Baldwin Place
El Monte, California 91731-2204
Telephone: 800-877-1771*

(818) 442-0782
Telex I1: 910-587-3539
FAX: (818) 444-1342

mberettectve 5, 198€



area under the autospectrum from the
lower to upper limit. For example, if
the 31.5 Hz and 16,000 Hz bands have
a reading of 60 dB, there are several
practical alternatives which could ac-
count for identical readings. In one
case, the noise spectrum could be
broad band noise similar to white
noise except that the level slowly
tapers off with increasing frequency as
shown in Figure 1. The spectrum level
decreases by 3 dB for each octave and
all octave bands have the same level.
(This is the reverse of pink noise
which increases by 3 dB for each oc-
tave.) In a second case, two pure tones
might exist with frequencies of 31.5
and 16,000 Hz where each has a mag-
nitude of 60 dB as shown in Figure 2.
A third possibility is broad band noise
in the 16,000 Hz band and a pure tone
in the 31.5 Hz band as shown in
Figure 3.

All three of these examples yield the
same readings but the noise charac-
teristics are quite different. The first
case is a fan-like noise. The second
case is a complex waveform with a
constantly repeating sound to it. The
third case would have a deep rumble
with a hiss. The spectra are quite
different but all have the same read-
ings. The annoyance value for all three
would vary substantially.

Levels

How do the individual readings re-
late to the overall reading? The sum
of the parts equals the whole. As dis-
cussed in previous articles on spectral
analysis, the overall reading is the ‘area
under the curve’ As mentioned above,
the octave band sound pressure level
for each band is the result of an in-
tegration from the lower to upper
limit. The areas for each octave band
are added to obtain the total area un-
der the curve of the autospectrum
which gives the overall reading. The
octave band sound pressure level read-
ing is proportional to the area under
the autospectrum between the limits
for the band. This is portrayed in
Figure 4. (Note, that if this graph were
to continue up to 16,000 Hz, the set
of lines would continue to be twice as
wide as the one before.) The overall
reading is the sum of these which is
mathematically related by:

Lpt = 10 Log[ 10194 1oLe210
+... lo(Lpn/ION]
where:

Lpt = overall sound pressure level,

Lpi = octave band sound pressure
level.

With a little thought, it is easy to
realize that many combinations of
spectrum shape could yield the same
octave band levels and overall level.In
theory, an infinite number of combi-
nations exist. The shape of each spec-
trum could be altered with the single
requirement that the total area under
each octave band remain the same.
(Pure tones are handled with a dirac
delta function which is essentially a
spike whose height is the level after in-
tegration.)

Summary
When working with loudspeaker

systems, the octave band filter is a use-
ful tool. White noise is used as input
to the system and the response of the
speakers is adjusted with a spectrum
shaper to give the desired speaker re-
sponse. The octave filters are well suit-
ed for this task but not for diagnostic
work. In an extreme case where very
sharp room response occurs, e.g.
strong room modes or standing waves
with strong peaks and valleys, a nar-
row band filter is needed to isolate the
peaks and valleys. In a measurement
situation, if doubt exists, it is best to
use a narrow band analyzer. Octave
filters should be used in circumstances
where the spectrum characteristics are

known. [ ]
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Actual Size
Model AT853 Unidirectional
Condenser Choir Microphone

Install

Audio-Technica

UniPoint® miniature
studio-quality
microphones

Every congregation deserves the
best possible sound, whether at the
service or listening to broadcasts

or tape. Now you can install superior
sound without bulky microphones

and awkward microphone stands that

intrude on the services.
New Directional

Choir Microphone
Audio-Technica engineers have

broken new ground with our UniPoint

design that delivers studio-quality
sound from tiny, inconspicuous direc-
tional microphones. Our new choir
microphone is so small and light that
it can be suspended by its own slim

cable, making it virtually invisible. Yet

it offers controlled pickup of only the
choir, sharply reducing room noise
and reverberation.

Circie 219 on Reader Response Card

UniPlate Boundary Cardioid

Directional models
for altar, lectern, pulpit,
plus lavaliers

Four other UniPoint models for use
at the lectern or pulpit offer the same
clarity, full range, and directional
pickup control. Our comprehensive
approach to church sound also in-
cludes a surface-mounted directional
microphone that lies
flat on altar, table, or
floor. We round out
the selection with
directional lavalier
microphones that
solve acoustic prob-
lems other lavaliers
can't handle. The
entire line provides

v

~

Model AT871

-

make your best

€hurch sound systems
af pé%r from sight!

full freedom of movement to the
participants, yet the microphone
is almost unseen.

Better sound is now smaller,
lighter, less visible
Whether your customer’s sound
system is solely for sound reinforce-
ment, or is also used for radio/TV or
tape recording of the serv-
ice, UniPoint microphones
improve the sound quality
while remaining almost
invisible.
Our experts are
ready to help
If you ever need help
with specific installations
—whether large or small —
our Audio-Technica
church sound experts are
ready with answers to
your most difficult prob-
lems. To watch your
toughest church sound
installation problems
disappear, call or write
us today.

Model AT857AM
Podium Cardioid

audio-technica.

1221 Commerce Drive, Stow, OH 44224

(216) 686-2600



SALES &-MARKETING

by Bill Hooper

Market Determination

ringing any business through

start-up to an active, viable en-
e ity 15 certainly no small ac-
complishment. Many of today’s most
successful manufacturers and contrac-
tors can no doubt recall an early pur-
chase order—or a local garage needing
six horns and a 30 watt amplifier—
just in the nick of time to complete the
weekly payroll. And, it must neces-
sarily hold true that some of tomor-
row’s most successful companies are
right now coursing through those
same formative stages.

With this wonder of a free enterprise
system in which all Americans bask,
the measurement of business success,
most thankfully, remains the sole
prerogative of the individual owner-
ship. It could mean having a New York

Stock Exchange listing, hundreds of
employees, with national, if not inter-
national customers. Success can also
describe a family owned and operated
entity that faithfully and profitably
serves its local community—and of
course, many businesses who fall be-
tween those two extremes. Certain
aspects of any business are open to
outside praise or criticism, but to be
critical of size alone embodies imper-
tinence and should be treated accord-
ingly. Inside, self evaluation, however,
in those wee hours of the morning, can
indeed be quite constructive.
Assume a company, offering quali-
ty products—or services—has reached
a point of general stability, reasonable
cash flow and some reserve. But, real
growth remains an elusive target. Per-

haps a strong dose of market determina-
tion may be in order. It can be frus-
trating and difficult to hit targets that
are constantly moving, or somewhat
out of focus. Or worse, it can be court-
ing disaster to simply jump into un-
defined new markets.

Market determination, as used above
can have any number of definitions.
In one sense, it means taking the
necessary time, effort and money to
best understand the external market
forces that bear upon the business. In
our industry, that may include the
needs, logistics and even philosophies,
of the targeted customer base, labor
pool, sources of supply or delivery,
competition and so forth.

Another definition of marker deter -
mination has to do with how compati-

Telex Paging

Mics give you a
special confidence
earned through fifty
years of acoustic
experience.

Vast experience coupled with

leadership position within the

complete product offering.

* Desk Paging

* Selective Zone
Paging

* Handheld Paging
* Gooseneck

constant product innovation and
improvement has kept Telex in a

paging market. Moreover, there is
no company with a larger or more

For further

information write to
Telex Communications.
Inc.. 9600 Aldrich Ave.
So.. Minneapolis,

MN 55420
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ble the present company structure
may, or may not be, with potential
new markets it wishes to address. This
kind of internal examination requires
a large degree of detachment and a
most candid evaluation of each func-
tional capability. Particular attention
must be given to the costs and avail-
ability of qualified persons to guide
and maintain a professional company
image, as well as those who can pro-
duce acceptable levels of quality work-
manship. New tooling, equipment and
physical space are critical considera-
tions, as can be the establishment of
new lines of supply or delivery.
Only after critical analysis of factual
findings, (these and others that will
develop), can a basis begin to emerge
for determining viable new market di-
rections that can result in reasonably
predictable growth. No doubt much
of the time this takes, will as usual, be
after normal business hours, but, a
great amount of the required informa-
tion is readily available—only it will
need to be reviewed from a different
and slightly dispassionate perspective.
Most in-house subjects can be deter-
mined by consulting with employees
who are the people with daily, hands-

on experience. They know what can,
or cannot be done, what saves time or
produces a better product. Consulting
with employees gives them further rea-
son to feel more as an important part
of the business and their insightful
perspectives should be highly valued.

Customers, suppliers, (even friendly
competitors) can be excellent sources
of external market data. Trade secrets
notwithstanding the general modus
operandi of most every company
across the country is plainly visible.
However, a little more business com-
munication can clear a lot of road
blocks. Simply put, getting goods
from the end of a production line—
properly installed into some end-users
facility—is what our industry is all
about. It would seem, therefore, fre-
quent and in depth dialog between
contractors and suppliers, particularly
at the highest levels, should be strong-
ly encouraged. That will produce
much needed understandings of mu-
tual marketing goals, mutual support
of new directions and help to head off
any potential collisions.

Every business has the sole privilege
of developing its own particular and
unique characteristics. The thrust of

this article is not to act as a text book,
but rather, to encourage individual
thought and action, which taken in an
appropriately, factual manner, will
produce growth within the industry.
Undoubtedly, many more definitions
will be found for my catch-word ex-
pression, market determination. There
is, however, one final meaning I would
like to apply which concerns having
the courage of one’s own convictions.
Having at least strong, if not steadfast
focus, when pursuing factually deter-
mined new markets—without trying to
be all things, to all people, at all times.
Whether contractor or supplier,
growth and success will in great part,
ultimately depend upon doing the best
you possibly can—within your viably
targeted markets. ]

Hooper has devoted more than 30 years
throughout many levels of the sound and
communications industry. He has held
top managerial and executive posts with
contractors, representatives and manu-
facturers on both coasts and draws from
a deep well of organizational, administra-
tive, marketing and technical experience.

RED ACOUSTICS (USA)LTD.

1231 ROTH ORIVE TELEPHDNE: 517-684-3618
LANSING, M1 483911 TELEX: 284081 RED UR

The RED digital, dynamic
range of active and passive
loudspeakers is the result of
development work done in
England and America since
1979. ,

RED loudspeakers have
applications in: studio
monitoring, public address
systems, backline amplification,
theatre and club P.A, audio
visual presentations, location
sound recording and Hi-Fi
for the ultimate home systems.

Available Internationally:
Buhne Und Disco
Wavelength Systems
Sommerk ApS
Saville Audio Visual Ltd
Musica Pro
Central Music
Core Systems
Gibson Clone Comm. Inc
IAN Comm. Group Inc.
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Tech-Stream Inc.

0732/237086
403/424-5546
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ical instruments.

For years, Yamaha has been making musical
instruments that allow performers to express what
they feel. Our new line of MZ Series professional
dynamic microphones continues this tradition.

The three-layer laminated beryllium film used
in the diaphragms of the MZ102Be, MZ103Be and
MZ105Be offers greater control over piston move-
ment for heightened presence and accuracy through-
out the entire frequency range.

Throughout the entire line, a superior acous-
tic damping system makes use of a mesh screen
and photo-silkscreen technology. The benefits are
extraordinary long-term stability and absolute uni-
formity. This uniformity can be especially impor-
tant when matching pairs of mics for stereo.

A tight cardioid pattern provides excellent off-
axis rejection for superior feedback suppression.

"To reduce handling noise, all MZ mics have a
unique three-point floating suspension system. And
a special windscreen with three times the impact
resistance of conventional types. So you know it
can take a pounding.

We even use gold-plated audio connectors.

1\ But when you listen to Yamaha MZ mics, you
— : hear more than the result of advanced technology.
You hear a one-hundred-year tradition of making

musIC.

For complete information, write Yamaha International Corporation, Professional
Audio Division, P O. Box 6600, Buena Park, CA 90622.

© YAMAHA

Engineering Imagination
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THE

ACOUSTICS OF
TELECONFERENCING

ver 10 years ago, as the Bell
System was examining mar-
kets for new services, telecon-
ferencing began to be seri-
ously considered as an alter-
native to the process of inter-
city travel for the purpose of
attending meetings. While
the idea of televising a meet-
ing and its participants pri-
vately from one city to an-
other was intriguing, there
were concerns regarding the
client acceptance of this type
of service, and thus there also
began to emerge a concern for
the potential quality of the
service.

Specifically, if the partici-
pation in a teleconferencing
event was no more disorient-
ing than similar participation
in an on-site meeting, it was
assumed that the service
would be a popular one, and

much of the energy expend-
ed in developing an approach
to teleconferencing was spent
in this direction. This con-
cern for user comfort and
confidence was particularly
well suited to the previous
work of the Bell System in
the area of speech intelligibil-
ity, quality and signal distor-
tion, and thus the study of
the acoustics of teleconferen-
cing began in the 1970’s as an
attempt to set standards for a
dedicated service provided by
the Bell System. We had the
privilege of working with Ray
Naughton of Southwestern
Bell on one of these centers
in St. Louis.

In considering the prob-
lems assumed relevant to this
service offering, the issues
that began to achieve much of
the research attention were

by Steven J. Orfield

Above left:
The Blue Cross
Prototype Desk

Top right:
The Blue Cross
Boardroom
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ROOM ACOUSTICS
Common Applications
Increasing rear wall absorption to reduce

echo from the rear.

Using reflective ceilings to support speech.
Using corner absorption for reduction of
focusing echoes.

Carpeting of the room with moderate ab-
sorption carpet.

Using moderate wall absorption in order
to provide reverberation times within
guidelines.

SOUND SYSTEM DESIGN
Crucial Questions.
What are the intended room uses?

Who is designated to control the priority
of speakers on the system?

Is an audio technician present during the
typical meeting?

How often is the room used for off-site
conferencing?

What quality of audio is justified?

SOUND SYSTEM DESIGN
Suggestions
Limit the intended room uses.
Limit the system control and automate it.

An audio technician should be at impor-
tant meetings.

Normally, dedicated A-V facilities with
video capability require high quality au-
dio performance.

Avoid the use of secondary, expensive con-
trollers such as compression-limiters, etc.

room acoustics, sound system
design, video design, lighting
design, and interior architec-
tural design. Additional ques-
tions that quickly arose in
this regard were specifically
aimed at microphone design
and control, automated ad-
justment of varying signal
levels from distant phone
equipment, control over the
possibility of two distant par-
ties talking at once and con-
trol over the quality of
reproduction of the human
voice.

While the problems being
studied by the Bell System
were not too dissimilar to
some standard conferencing
problems, the need for high
perceived quality and the
lack of experiential cues led
to more concentration on the
definition and solution to
these particular problems,
and this work, in part, has es-
tablished the background for
current views of both local
and remote conference facili-
ty design in the areas of room
acoustics, sound system de-
sign, video design and light-
ing design. Although the Bell
System has found limited
success in the marketing of
its early concept, its work
generated a new look at con-
ferencing facilities, and a
background on some of the
information derived will
follow.

Concurrent with the con-
sideration of the acoustics of
conferencing was the emerg-
ing view that small rooms did
not behave acoustically in the
same ways as large rooms,
and that these small rooms
exhibited different types of
problems. (Puetz and

20

Schroeder were at that center
of this realignment.) Another
acoustical practice emerging
at this time was the use of ex-
treme levels of sound absorp-
tion in the open plan office
and the introduction of
products that were used in
this application.

Room Acoustics

In looking at the issues of
room acoustics, I am prin-
cipally considering confer-
ence rooms that are used for
conventional and for broad-
cast conferences. With regard
to room acoustics, the prin-
cipal issues that needed con-
sideration in a conferencing
room were room shape; rever-
beration time—room absorp-
tion; background noise
levels; wall, ceiling and floor
attenuation performance;
room resonance and echoes;

and orientation of room use.

In considering room shape,
the multipurpose conference
room is governed, to a large
degree, by the need for sight
lines to the participants, and
thus, the table is generally
designed in some type of a U-
shape, with the presenter or
moderator at the opening of
the table.

Since room shape is only
significant under circum-
stances of moderate or higher
reverberation (one second or
more), it is generally consi-
dered most in conference
rooms which are intended to
provide some natural rein-
forcement to the live speak-
er, and these room types
ideally fall within the one to
one and one-half second
reverberation times (RT 20).

General practices in room
shape in these types of rooms

(normally board type rooms
of 20-60 participants) in-
cludes the use of a non-axially
symmetric room, when pos-
sible, to reduce room reso-
nance (square and equal-
sided polygon rooms are
problematic, with circular
rooms being worst); and the
use of a moderate ceiling
height (10-12 feet) to reduce
time delayed reflections.
Room absorption and its
related reverberation effects
are based on the fact that
room shape problems can be
reduced or eliminated by
reducing the reflections from
offending surfaces. Some
common applications in this
regard are the increasing rear
wall absorption to reduce
echo from the rear; using
reflective (gypsum board
type) ceilings to support
speech; using corner absorp-

Larger Conference Room:
NC-20
Frequency (Hz) 63 125 250 500 1000 2000 4000
Level (dB) 51 40 33 26 22 19 17
Smaller Conference Room:
NC-25
Frequency (Hz) 63 125 250 S00 1000 2000 4000
Level (dB) 54 44 37 31 27 24 22
Typical Background Noise Level in a Specification
Quality Office Space:
NC-40
Frequency (Hz) 63 125 250 500 1000 2000 4000
Level (dB) 64 56 50 45 41 39 38
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the GE 30 Interpolating Constant-Q
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constant-Q filter performance
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side-effects are minimized.
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former coupled outputs, terminal
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The GE 30 gives you all these
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button. Even a steel security
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ventional equalizers in one.
Meet your acoustical challenges
with the super-natural control of
the Rane GE 30.
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VIDEO DESIGN
Video Selection Points
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tion for reduction of focusing
echoes; carpeting the room
with moderate absorption
carpet; and using moderate
wall absorption in order to
provide reverberation times
within guidelines, generally
applied to the wall por-
tions above table height.

Background noise level
control is a double-edged
sword, in the sense that rea-
sonable control of signal-to-
noise ratio is necessary for
speech intelligibility and
speaker quality control, but
lower background noise lev-
els (NC or PNC) will require
higher quality walls for
equivalent sound attenuation
from other spaces. (A 5 dB
reduction in background
noise requires a five point in-
crease in STC of the wall con-
struction for equal attenua-
tion of outside noise. Gener-
ally, background noise in a
conference facility should fall
within certain noise criteria,
see charts.)

The NC-40 Criteria is at
least 15 dB higher, on aver-
age, than is most useful for
the control of speech rein-
forcement via live talkers or
audio systems operating at
lower levels.

Normally, background
noise is controlled via isolat-
ing the room from outside
noise sources and via the use
of moderate velocity air han-
dling systems and fiberglass-
lined duct work. In addition,
the mixing boxes of the typi-
cal VAV (variable air volume)
system are generally vibra-
tionally isolated within the
plenum, and any unusually
loud HVAC sources, such as
heat pumps, are specially iso-
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lated and attenuated.

Sound System Design

While room acoustics are
often more neglected than
sound system design in con-
ference rooms, the design of
electro-acoustical systems are
often more controversial.
Some of the most crucial
questions that must be de-
fined prior to their design
are: What are the intended
room uses? Who is designat-
ed to control the priority of
speakers on the system? Is an
audio technician present dur-
ing the typical meeting? How
often is the room used for off-
site conferencing? (telecon-
ferencing) What quality of
audio is justified?

Some specific audio deci-
sions that are necessary relate
to microphone system types
(automated or manual), loud-
speaker types and positions
(local or remote), audio range
(voice or full music range),
signal routing (local or
throughout a conference
center), equalization (for
feedback or for linear re-
sponse), control (manual or
via preset system), interface
with other control issues
(lighting, draperies, screen or
whiteboard drop) and moni-
toring at speaker position (au-
dio, video and interactive
control).

At the request of Rand Ol-
son of Blumberg Communi-
cations in Minneapolis, we
recently completed with
them the acoustical, A-V and
lighting design of a corporate
board room for Blue Cross of
Minnesota, and this design
process illustrates some of the
issues inherent in sound sys-

tem design within this type of
center. The project was the
design of a 40 person board
room capable of conferencing
on and off-site, and it includ-
ed the design of room acous-
tics, audio, lighting, video
and centrol systems; the
work was performed via a
cooperative effort from the
negotiated A-V contractor and
the architect, The Architec-
tural Alliance. Unusually, the
architectural firm had on staff
an interior designer with a
background in industrial de-
sign, Ron May, and this, in
part, determined the final
quality of the facility.

The program for this facil-
ity suggested a custom board-
room with specially designed
millwork and conference
table, along with a high de-
gree of architectural attention
to room details. In addition,
the architect and the audio
dealer were sensitive to the
desire to insure that the room
acoustics were high enough
in quality to insure live
speech reinforcement for per-
sons of normal hearing
without the use of the sound
system. Finally, the users of
this facility were considered
to be disinterested in its func-
tion and its technology in
general; they were using the
room for business purposes
and did not want to have to
consider its method of oper-
ation (technicians were not
assumed to be present).

Initial discussions suggest-
ed the use of a moderately re-
verberant room, a dual-auto-
mated sound system, a
sophisticated rear-screen
video system and a very com-
fortable programmed lighting

system. The most difficult of
these problems arose over the
desire to include the automat-
ed sound system micro-
phones and loudspeakers
within the design of the con-
ference table, and this was
made more predictable by the
construction of a cross-sec-
tional table prototype by the
project design. Into this pro-
totype was installed a set of
automated microphones and
a set of adjacent speakers for
feedback testing.

The tests suggested that the
most workable control for
this feedback problem was
the use of a ‘‘filibuster”’
mode for the microphones
(one mic on-line at a time)
and shut down of loudspeak-
ers for the two adjacent posi-
tions on each side of the
talker, and this was how the
system was installed, after
discussing this with the
microphone system manufac-
turer, Shure.

Unfortunately, there were
features of the Shure AMS
systems that were not noted
in the literature (a discussion
with the designer of the
microphone system, Steve
Julstrom of Shure, led to his
sending out an AES article on
the design parameters of the
system). One of these para-
meters suggested that the
microphone was looking for
a base background sound lev-
el against which it could es-
tablish a gating criteria, and
our enclosure of the micro-
phones had apparently made
them more sensitive, without
our knowledge of this fact.

Having been told by the
designer of the microphones
that our current design would
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not work well, we devised a
way to set microphone sensi-
tivity on each microphone
with a RASTI system test,
and the main room system
was then mixed in with the
local loudspeakers at the ta-
ble to decrease the sensitivi-
ty of the AMS system.
Finally, the house system was
tested for gating of the AMS
system and special equaliza-
tion was applied to insure
that the house loudspeaker
system would not gate the
AMS microphones.

While this brief example
does not suggest that the use
of automated microphones
speakers is incorrect, it does
suggest that their set-up,
check-out and a tuning is
often quite time consuming
and should be both a contrac-
tor and consultant task and
responsibility.

Some suggestions that are
useful in sound system design
in this type of facility are to
limit the intended room uses
as much as reasonably possi-
ble, in terms of talker and
listener orientation. (A room
that is undefined has little
chance of high quality per-
formance.); and to limit the
system control and automate
it whenever possible. (Don’t
assume that an automated
system doesn’t need meeting

preparation and supervision.)
In addition, an audio techni-
cian should always be availa-
ble at important meetings;
and normally, dedicated A-V
conference facilities with
video capability require high
quality audio performance.
Also, avoid the use of secon-
dary, expensive controllers
such as compressor-limiters,
etc., unless indicated by ex-
perience or audio problems
and provide monitoring func-
tions at podium positions to
insure that the talker is
speaking at the correct level.

Video Design

While video is not the fo-
cus of this discussion, it is
important to note some cru-
cial points with regard to
video, in terms of both its
quality and its interactions
with acoustic issues. In this
regard, the video projector
typically is used in one of two
mountings in the typical con-
ference center, in the confer-
ence room or in a rear screen
room. When mounted in the
conference room, the projec-
tor provides its own back-
ground noise, often at a level
above that of the established
NC level. In order to be used
properly, it normally must be
mounted directly over the
heads of the persons attend-

ing the meeting, and the ceil-
ing must be low enough to
allow for proper orientation to
the screen (typically at 10 foot
maximums for hanging
projectors),

On the other hand, if a rear
screen room is to be used, the
acoustic attenuation of this
room is important, both in
terms of limited sound enter-
ing the room and in terms of
isolating between adjacent
rooms. We are now complet-
ing the design of the rear
screen rooms for the Min-
nesota World Trade Center,
and two rear screen rooms are
placed adjacent to each other;
in this case, both the wall
construction and acoustical
door solutions must be added
to the basic design.

From the standpoint of
video equipment selections,
it is important to remember
a number of points. First, the
prime benefit that is per-
ceived by the viewer is the
quality and brightness of the
image; use the best and
brightest projector that falls
within the budget. Second,
clients perceive rear screen
installations as superior to
front mounted projectors,
and the rear screen use allows
for more subtle architectural
design. Third, there will be
many data applications of

video presentations in the fu-
ture; make sure that this
capability is discussed and
offered to all clients, and not
just to their architects.
Fourth, video is quickly over-
taking slide and overhead ap-
plications; plan for the future
as well as the present and
limit overhead projection
expense.

Lighting Design

Lighting design is often far
from the province of the au-
dio designer, but remember
that lighting and acoustical
performance provides or
precludes minimum architec-
tural quality. In order that
lighting systems are mini-
mally adequate, it is impor-
tant to remember that light-
ing levels are not the critical
performance standard in this
field—lighting quality and
visual performance are neces-
sary to insure that: color
selections in the conference
facility are based on con-
trolled light reflectance
values; lighting control
should be via dimming and
not switching, preferably via
zoned preset systems; incan-
descent lighting or indirect
flourescent lighting are to be
favored as ceiling mounted
sources; glare recommenda-
tions of the IES (Illuminating
(continued on page 63)
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MODEL 4650 - ONE THIRD OCTAVE RC ACTIVE GRAPHIC EQUALIZER
Compare our new 4650 with any other % octave graphic in the world. It's in a class by itself!
Features inciude: 60mm controls . . . longest you can get into a 3.5” package! Service with-
out removing it from the rack or disturbing its EQ settings. XLR and %" connectors. Best
Noise spec in the business for a ¥4 octave, R-C active equalizer. Exclusive one-light metering.
10dB gain available. Legendary White Instruments quality and support! Extremely attractive

BOX 698 - AUSTIN, TX 78767 - (512) 892-0752 - TELEX: 776409 WHITE INST AUS
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instruments
Division of C VAN R Inc.
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THE PROJECT MANAGER/ENGINEER'S
ROLE IN TELECONFERENCING

he job of a project manager has

evolved greatly in the 80°’s. Due

to the increased complexity and
scope of audio and video installations, a
dedicated project manager/engineer
(PM/E) is usually called for. At one time
it was possible for one person to call on
the customer, discuss equipment needs,
pick-up equipment and then return and
install it. Today’s installations involve
changing technology and increased com-
plexity and insight.

The first step in the project manager/
engineering approach for a teleconferenc-
ing job is the site-survey of a potential
order. Often this is required in associa-
tion with a consultant directed project.
Along with the salesman, the PM/E dis-
cusses with the customer many areas vi-
tal to a successful installation. These
include overall cost considerations, sys-
temn usage (overall aim of system, user
profile, number of users, flexibility,

Ron Fresta
PM/E
Peirce Phelps, Inc.

traffic flow), future needs and available
space. A walk-thru is carried out (for ex-
isting sites) to assess various items that
will affect design consideration such as
acoustics, lighting access, overall size,
and common carrier interface locations.
As much information as possible is
gathered during the site survey. In almost
every case, architectural drawings are
studied to ascertain dimensions and pos-
sible construction obstacles (such as duct-
work, support beams, ceiling sprinklers).

Armed with the site survey informa-
tion, the PM/E sits down and works with
the salesman to develop the proposal.
The PM/E will first develop a theory of
operation, reviewing consultant supplied
drawings if applicable.

The theory of operations for a confer-

ence room requires many questions to be
answered. Will it be an audio-only con-
ference room or a video conference room?
How many participants (primary and/or
secondary) will require microphones?
What number and types of microphones
will be needed? Will the audio transmis-
sion be full-duplex with echo cancella-
tion, half-duplex, or ‘‘speaker phone’’
type? When video is involved, more ques-
tions are generated. How will the signal
be transmitted (full motion 768 Kb data,
limited motion with 56 Kb of data or
freeze frame)? Other considerations are
table layout, control system (hardwired,
PC based, wireless), overflow rooms and
capability, echo control, user ergonom-
ics and flexibility.

Based on the operational theory, an ex-
act equipment list is developed. Along
with this list will be cost estimates for
manpower (installation, engineering,

(continued on page 63)
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All New RF Link.

HME's new Series 50 is so advanced that
anything else is a compromise.
Here's just a few highlights:

A completely new RF link greatly jmproves
the capture ratio for dropout-free performance
under the most demanding conditions. Our new
state-of-the-art noise-free switching diversity
system has broken the price/performance
barrier.

There's a new, rugged ABS body on the hand-
held models, along with an advanced internal
antenna with superb radiation characteristics.
The new dual-frequency body pacs give you top

/

\Il New Switching Diversity.
All New Packaging. And Unbeatable Sound.

performance under physical as well as electri-
cal abuse.

HME's new NRX II™ noise reduction system
has to be heard to be believed. It's the only
noise reduction system designed expressly for
wireless microphones. And it's available only in
HME'’s New Generation Series 50, both hand-
held and body pac.

See your HME dealer for the final shock:

You'll find HME'’s Series 50 price below every
other professional system. That's because we're
sure every thinking professional will standard-
ize on it.

And why not. There's nothing even close.

himle

HM ELECTRONICS, INC.
6675 Mesa Ridge Road
San Diego, CA 92121
(619) 535-6060

HME’s New Series 50 Wireless Microphone—with NRX I1™

No Equal. Nothing Close.
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THE USE OF

WIRHLESS MICROPHONES

LARCE SCALL TV PRODUCTIONS

““..but the wireless microphones
sounded fine in rehearsal—there must be
something in the air.”’ Every sound mix-
er who has worked with wireless or RF
(radio frequency) microphones has said
these or similar words to a distraught pro-
ducer or manager. The dilemma is that
although conditions do change for RF
transmitters, there is very little that the
individual sound mixer can do about
them.

26

Of course, one can test every battery
under current-drain conditions, and
carefully adjust antenna positions, but,
beyond that one can only keep his fingers
crossed and hope. The author recalls
pausing backstage—on opening-night
with a crowd full of reviewers—for a mo-
ment of silence to the RF Powers That
Be for clear skies; while 18 RF
microphones wait in the wings with no
defense at all against hits, pops, loose

by Patrick BRaltzell

neon connections, generators larger than
life, walkie talkies, TV sub-carriers,
Kryptonite, and tropicai moonbeams.
Sound engineers with extensive ex-
perience using wireless microphones have
usually developed some empirical rules
of thumb; keep receivers six inches apart;
pin flexible body pack antennas vertical
on the inside of the shirt against the skin
because the sweat acts as a ground plane;
only use frequencies above 204 mHz in

Sound & Communications



the presence of neon to reduce interfer-
ence; etc. Every edge counts in the mys-
teriously invisible hostile environments of
the real-world.

The high-stakes of live national broad-
casting has prompted a scientific ap-
proach to these problems. The major net-
works in Hollywood have highly spe-
cialized equipment and technicians to in-
sure that when a show airs live to millions
of viewers around the world, such as the
Grammy Awards and the American
Music Awards, all precautions are taken
to eliminate the ‘‘mystery’’ from RF
microphones.

This article describes the methods by
which those results are achieved in large-
scale TV productions. Although not
every RF microphone application has the
budget for dedicated technicians, many
of the setup techniques described here
can be applied to permanent installations.
The lower price range of RF analyzers
and microprocessor-control features are
currently available for less than $5,000.
These factors all contribute to bringing
this technology closer to everyone in-
volved with RF microphones. {Ed.:
Competition in this field indicates more
economical units in the wings.]

Frequency Coordination

After reading the script, the air mixer
specifies the RF microphones which are
then supplied by a rental company. {Ed.:
The author’s experience has been
primarily with Cetec Vega.] In addition
to the microphone frequencies, a mini-
mum of four to six duplex (talk/listen) RF
intercommunications belt packs for stage
managers along with the base station
must be considered. This is a minimum
for even the simplest of shows. Often, the
complex production shows require up to
18 remote PL (party-line) ‘“drops’’ and
three base stations each with their own
frequency.

Each frequency is entered into a MS-
DOS computer program (available from
Cetec Vega), which calculates the degree
of interference—up to the 12th har-
monic—of the crystal fundamental be-
tween all of the units intended for use.
The next step is to add the frequencies
of local television sub-carriers, any ex-
isting transmitter frequencies in the
building such as RF intercom, walkie
talkies, adjacent stages with RF, or any
other potential source of interference, and
run the program again. If all goes well,
the on-site work begins.

February 1988

Set-up

The typical award show (eg., Grammy
Awards, Emmy Awards) or large scale
musical/variety special (i.e. Happy Birth-
day Hollywood) requires three to six days
of set up and rehearsal. The RF crew
from the network tests each receiver/
transmitter combination and measures
the carrier signal strength, frequency er-
ror, and frequency deviation or frequen-
cy modulation. The test system used is
the Motorola 2001D Communications
System Analyzer. (See Figure 1.)

The 2001D is a comprehensive mea-
surement system incorporating many ad-
ditional features such as a duplex gen-
erator, cable fault detector, and DTMF
(Dual Tone Multiple Frequency) signal-
ing for paging and mobile phone applica-
tions. It is ideally suited for live monitor-
ing of RF microphones because it has
automation and memory capabilities.
Based on the Motorola 6809 micro-
processor, the display-scales auto-range,
data is input via the keyboard, and there
are 32 non-volatile memories. This allows
the technician to input the frequencies to
be used.

One screen digitally displays signal
strength, frequency error and deviation.
(See Figure 2.) Each transmitter is
opened up and adjusted to optimize or
confirm factory specifications for these
parameters. On one show it was deter-
mined that four body-pack transmitters
had partially broken flexible-antennas—
but, they still transmitted. A perfect
antenna with all strands intact and tuned
to the opuumum length (See Figure 3) has
a given amplitude against which defects
are obvious—but audible manifestations
can be subtle and frustrating. Typicaily,
engineers will listen to RF microphones
to choose the best ones because one may
sound harsh and another may sound

raspy.

Figure 1
The Motorola 200D Communications
System Analyzer.

‘

A common misconception should be
pointed out here concerning the crackling
sound associated with neon lights alleged
to be RF interference. Simply not true.
The fact is that neon radiation is broad-
band, and interferes with the electret ele-
ment in the microphone itself—regardless
if the element is feeding a transmitter or
not. However, loose neon connections can
arc, emitting large amounts of RF energy.
This interference is part of the audio
signal. Therefore, any similar electret mic
will amplify neon radiation.

Back at the RF setup. Throughout the
rehearsals and the show, a single key-
stroke on the 2001D will bring any
assigned frequency up providing all per-
tinent data in real-time. One can easily
envision a software program that would
automatically scan the preset frequencies
and check user defined parameters (such
as carrier strength) and alert the operator
when a transmitter is found that does not
meet or exceed the defined value. Large
production shows and Broadway
musicals that operate with limited staff
might be prime candidates for such a
product.

Next, the transmitters are all turned
off, and the signal generator section of
the Motorola system is used for a test tone
to check and adjust all receivers for equal
gain. Included in the RF monitoring is
an isolated audio-split from each receiver.
The audio-splits feed a switching network
driving headphones or a small speaker
allowing the operator to listen to the units
for intermittent mic cables or excessive
handling noise. This allows cueing up-
coming mics as well as those in use. The
panel also contains audio mute switches
for each receiver in the event squelch is
broken.

After all units are operating at full
capacity, the next step is to check receiver
compatibility. One receiver is turned on,
then each of the others is turned on one
at a time to determine if there is any in-
terference between receiver local
oscillators. Any significant RF signal
strength registered on a receiver’s meter
by turning on another receiver, with all
transmitters off, is an indication of in-
teraction. This usually is a result of
leakage from one receiver through the
multi-coupler back into the front end of
a harmonically related receiver.

Receivers with frequencies 10.7 mHz
apart or multiples of that are susceptible.
Even though the condition appears to be
solved when the transmitters are turned
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on, this situation is best avoided. If this
is a problem and there are a large number
of frequencies already in use, depending
on the script requirements, receivers can
be turned off for certain segments to
avoid interference. The check to the
broadcast truck for continuity and level
adjustment is done with the 1 kHz tone
generated and transmitted by the
analyzer. Later when rehearsals begin,
microphones, particularly lavaliers, will
be tested for polarity to the air-mixer by
comparing each against a reference and
listening for cancellation.

During the set-up antenna positions are
selected. The RF monitoring position
must be set up in a location in the wings
or the audience to provide easy visibility

RF MICROPHONE
FLEXIBLE ANTENNA
LENGTHS

170"
SISk
135"

169 MHz - 174 MHz
174 MHz - 196 MHz
196 MHz - 214 MHz

FIGURE 3

to all performances. A typical antenna ar-
rangement (See Figure 4) includes eight
antennas which home-run to a custom
switching network. Each of the two
diversity antenna inputs is paralleled with
the other receivers and comes up to the
switching network. This configuration
allows any of the antennas to be assigned
to either of the receiver inputs.

The transmitters are ‘‘walked”’
throughout the areas of use including off-
stage and possibly the audience seating
areas. The relative carrier signal strengths
are noted for each antenna and for each
performance position. For example, the
balcony antenna and under-stage anten-
na might provide the strongest signal for
performances downstage near the apron.

CENTER FREQ

) 175 5160 MH2

FIGURE 5

However, the stage right introduction
area is covered best by the house left and
offstage right combination. Later, during
rehearsals, these are refined to the point
that by the time the script is finalized,
the ideal antenna combinations for each
performance or scene, have been selected
and noted.

Performance

During the performance, one of the
two analyzers and operators is dedicated
to monitoring antennas. If signal strength
changes, or minor interference is
detected, the switching network allows
off-line monitoring of any of the other
antennas so that if an improvement is
(continued on page 67)
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No matter how much you spend
on a wireless system without
selectable channels in the receiver
and transmitter, you'll always be
vulnerable to potentially damaging
interference.

That's why the Samson Broad-
cast STD wireless system offers
ten selectable channels in both.
Simply dial up the ideal channel
in the receiver, then select the
identical channel in the transmitter

SUPERIOR PERFORMANCE

ANYWHERE, ANYPLACE,

for optimal transmission quality.

We dlso included an exclusive
Samson feature to let you see the
RF level on each available fre-
quency before you use the system.
The receiver’s visual "'window"”’,
two five-segment L.E.D. level
ladders, scans each channel for
instant confirmation of the
clearest frequency.

But the real benefit of Broadcast
STD truly becomes apparent once

Samsan Technolagies Carmp. 485-19 South Broadway, Hicksville, INY 11801 (516) $32-3810

TEX 284696 SAM UR FAX {516) 932-3815

in Canada: Omnimedia Carporatior Utd., 9653 Cote De liesse, Dorval, Quebec HOP 1A3

514-636-2971
* dbx s o registered trodemork of BSE Mo'th Amenco Lid
© 1987 Sameon Technelugies Corp

EVERY TIME.

you hear the system. Samson'’s
sophisticated "'new generation”’
RF circuitry with dbx* noise re-
duction provides more dynamic
headroom and the purest, most
transparent audio quality
available in wireless today.

The Broadcast STD Series com-
bines these leading edge features
so you know you're getting match-
less performance. Anywhere,
anyplace and every time.

Broadcuast STD Series available in Hand-Held,
lovolier & Instrument Systems.

SAMSON

WE TOOK THE WORRY OUT OF WIRELESS’
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here are thousands of BGW 7500 amplifiers in the field today.
In every case, our $1000 mode! 7500 was chosen over a number
of lower priced alternatives, for its superior quality, durability
and sonic performance.

But BGW knows that you don't always have the luxury of choosing the
higher quality, higher priced amplifier. Until now, the price-sensitive
buyer has had no choice but to settle for a less expensive, lesser
performing unit.

Not anymore. Because BGW's new 7500T amplifier delivers exactly the
same performance as our legendary model 7500, at a price that

goes head-to-head with any U.S. or foreign competitor—ijust $699
professional list.

The model 75007 is a price/performance breakthrough. You get
the same conservatively-rated 200/250 Watt-per-channel power

(@ 8/4 ohms), the same performance specs—in fact the exact same
amplifier design, circuitry and components as our no-compromise
model 7500 — at a $300 savings.

How did we do it? We selectively trimmed a few of the model 7500's nice
but non-essential frills. The 7500T has a steel front panel instead of a
fancy aluminum one, and uses cost-effective barrier strip terminations.
The 7500's LED indicators are omitted on the 7500T. The lower-priced
model accommodates one optional BGW internal crossover card

for biamp applications, while the 7500 can take two cards. These
differences aside, our new economy model is a BGW model 7500
through-and-through.

Introducing The BGW 7500T.
S1000 Performance At A $699 Price.

As You Might Expect, No $700 Amplifier
Has Ever Equalled The Performance, Quality
And Reliability Of The

$1000 BGW 7500...

Until Now!

The 7500 and 7500T are the most rugged and reliable amplifiers you can
buy. Inside, you'll find no trouble-prone relays and no sound-

degrading IC's.

And here's an important difference between the 7500/7500T and other
competitive units: Many use inexpensive MOSFET designs which require
high bias, and consequently run very hot. Other brands use inadequate
heat sinking. These competitive amplifiers can't live without

forced air cooling.

BGW's exclusive copper header output devices don't require bias at all.
We mount them directly on highly efficient heat sinks. As a result, the
7500 and 7500T run cool and efficient—so they don't require forced air
cooling. And that means you can forget about replacing burned-out

fans every few years.

BGW's 7500 has always been the ultimate choice for quality and
dependability. Now that our 7500T gives you the same unmatched
performance at just $699, there's really no reason to settle for anything
less than BGW. Call us toll-free at 1-800-252-4800 (In CA, 213-973-8090)
to arrange for a demo trial.

BGW SYSTEMS INC.
13130 SOUTH YUKON AVE.
HAWTHORNE, CA 30250

| SYSTEMS
ENGINEERED TO BE THE BEST
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INTERNATIONAL DISTRIBUTION OPPORTUNITIES now available in selected countries.

For information, call BGW Systems 213-973-8090 or FAX 213-676-6713



Welcome to Sound & Communications’
own version of Jeopardy. The category is
The Future For ’88—and Beyond—the
answer is, ‘‘an advanced technology avail-
able today that more and more manufac-
turers are using in new products to make
the sound contractor’s life a little easier.”’

The question is, ‘‘What is MIDI?”

The next question may be ‘“Why
MIDI?*> Why, considered something

Greg Prince is a freelance writer specializing
in electronics, audio and video. He has writ-
ten for Billboard, Backstage, Crain’s New York
Business and Home Entertainment.
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basically known as the province of musi-
cians and recording people? Why not
stick to what’s already in use?

Well, as reported in the February,
1987, issue of Sound & Communications
MIDI (Musical Instrument Digital Inter-
face)—is an important standard that al-
lows devices to communicate via
hardware and software. For example,
MIDI allows a computer to act as a com-
munications and control center for com-
plex setup and operations with archival
storage on disk. And with the new MIDI
equipment either on or coming to the

market, sound contractors can only
benefit.

‘“MIDI, in this field,” said Peter Bever-
age, vice president of sales and market-
ing for Applied Research and Technology
(ART), ““is in the embryonic stages, quite
frankly. But from what talk I have had
with contractors, I can see it sure is start-
ing to make an impact particularly in
theatrical venues. It’s been used in more
than one, so I know it’s no fluke.”’ It is
for such theatrical jobs that ART is in-
troducing its Intelligent Equalizer, a dig-
itally controlled unit with full MIDI
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implementation.

““It’s a communications medium,”’ said
Beverage of MIDI. “‘For example, the In-
telligent Equalizer can talk to a real time
analyzer, or with it, the master controller

“"MIDI, in this
field, is in the
embryonic stages.’’

Peter Beverage
ART

follow through on this point and make
clear that these capabilities have come
into the market.”’

JL Cooper is one of those suppliers
that can talk about what’s available with
authority because the company has a var-
iety of MIDI products. According to
president Jim Cooper, one that’s been out
for a while is the MIDI Mation automat-
ed controlling system, found mostly in
studio mixdown situations, but also in
nightclubs for setups. One such venue
where the MIDI Mation has been used
successfully is Paris’ world famous Mou-
lon Rouge.

can set up a curve for a meeting room or
a night club. Those are pure contractor
applications, though only the theatrical
contractors see an immediate need for it
right now.”

Attitude Adjustment

Attitude adjustment is a slow process,
Beverage stressed. ‘‘In my travels, I find
more contractors are more cognizant of
MIDI and treat it less like a foreign lan-
guage,”’ he said.

One thing that has caused contractors
to take so long in accepting it may be the
name: Musical Instrument Digital Inter-
face. Some just don’t think it pertains to
them. <“MIDI should not be thought of
just as a communications port,” said

“I'd like to think
there has been
more acceptance
of MIDI by sound
contractors and
that there will be
more in two
years.'’

JL Cooper

JL Cooper

Electronics

Beverage. ‘“You can download a lot of in-
formation with it. Manufacturers have to

32

“"What's happened
is the technology
has gone beyond
simply receiving
data from musical
instruments. Now
you can manipu-
late details of
internal structure.”
Charlie Richmond
Richmond Sound
Design

dent of Richmond Sound Design. “‘I see
it evolving farther than what was origi-
nally thought,” he said. ‘““We have a
computer-based system, the Command
Cue, 1o help with large sound system con-
figurations of up to 4,000 channels. We’re
not dealing with sequencing here; we’ve
taken the contractor-system program-
ming approach and put together a cus-
tom-oriented digital delay unit, pro-
grammed by means of MIDI system-
exclusive messages, that if put into the
controlling system, allows you to down-
load a complete set of parameters. This
gives the user more flexibility than sim-
ply using a sequencer.”’

In an arena, Richmond points out, the
Command Cue can be adjusted for differ-
ent configurations. ‘‘Many clusters of
loudspeakers need to be setup in an are-
na or colissum, whether for boxing,
hockey, or in bigger ones such as base-
ball or football,’” he said. ‘‘For us, that’s
no problem. You can call up the system
in regular menu fashion and the com-
mand key sends out complete instruc-
tions for anything like volume level and
delay taps.”

The delay unit’s MIDI system-exclu-
sive messages orchestrate from beginning
to end how the setup should go. The cue-
to-cue sequencing, from one-tenth of a
second to the next tenth of a second,
works well for live theatre. The messages
sent out to system hardware can com-
mand mixing boards, effects, sampler,

A new piece from JL Cooper, the Mix
Mate, offers eight channels of self-con-
tained automated control. It can take
commands from a computer, when pro-
grammed to do the job, and control the
hardware. The Mix Mate is compatible
with the Apple or ST.

Cooper has found contractors’ views
similar to the ones Beverage came across.
““The sound contractors lag behind in
this area, behind the studio pro audio
people,”’ the president said. ‘‘I’d like to
think there has been more acceptance by
sound contractors and that there will be
more in two years. Generally, contractors
are a conservative lot when it comes to
revamping a setup. Some just think it
should be left to the sound engineers and
that’s just not the case.”

One industry leader who said MIDI
has already come further than his expec-
tations for it is Charlie Richmond, presi-

“When sound
contractors see
that etfects can be
turned on and off
with ease, less
expensively and
not requiring two
people, MIDI will
make it in sound
reinforcement.”’
Derek Pilkington
Soundtracs USA

etc. A single cue downloads MIDI patch-
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ing information and is simply displayed.

Richmond believes products like the
Command Cue can only improve life for
the sound contractor. ‘‘Instead of having
to flip thousands of switches, you can cre-
ate cues which can accomplish all the
necessary changes in a system,”’ Rich-
mond said. “‘It doesn’t replace the oper-
ator, it assists the operator. What’s hap-
pened is the technology has gone beyond
simply receiving data from musical in-
struments. Now you can manipulate de-
tails of internal [architectural] structure.”’

Theatrical Applications

Theatrical applications are especially
suited for MIDI, said Derek Pilkington,
vice president of operations for Sound-
tracs USA. ““MIDI has really found a
home in Broadway productions,”’ said
Pilkington. ‘‘Mixing consoles eat up
seats. With MIDI, and our PC 16 and
PC 24 boards, it’s all more compact. You
can operate the console remote control.
I don’t think I’m exaggerating when I say
that this has been almost a ‘wish, dream’
kind of thing for a long time among
producers. These small mixers are the
size of a three hole binder, opened up.
The operator can sit in one seat and that’s
it. Typically, mixing consoles take up
eight seats. That’s $400 in lost revenue
per night at $50 a ticket. No wonder
they’re so happy to see a smaller board.”

Soundtracs’ 16-channel board, with 32
inputs, is especially useful, said Pilking-

““There’s a good
commercial market
for it, but we need
to do a little bit to
convince commer-
cial people that
MIDI is simply
another data
transfer standard.”
Gerry Tschetter
Yamaha

ton, for a show with a large number of
synthesizers in the orchestra. The com-
pany also has a new accessory for the mix-
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ers, an effects return module with four
additional line level inputs for MIDI
muting. As potential becomes clearer,
Pilkington believes the technology will
become more attractive to contractors.

“It’s commonly not considered that
much yet,”” Pilkingon said. ‘‘But it was
slow going into the recording studios, so
it’s not surprising that’s there isn’t a lot
of it yet in sound reinforcement. But con-
tractors are seeing the applications, par-
ticularly in production. When sound
contractors see that effects can be turned
on and off with ease, less expensively and
not requiring two people, MIDI will

“"More products
and features are
coming out but
there's just not that
much MIDI-
controlled stuff for
the sound
contractor at this
time."”

Dave Gonden
ADA

make it in sound reinforcement.”’

Yamaha has a slew of MIDI products
with sound reinforcement applications.
Foremost among the new ones, accord-
ing to product manager Gerry Tschetter,
is the DEQ-7 digital equalizer, a dual-
channel unit that fits in one rack space.
Delay is also included, meaning the in-
staller can combine delay and equalizer
for under the balcony if so desired. ‘“You
can recall different settings from MIDI
remote devices,”” Tschetter said. ‘“You
can download via MIDI program settings
and store EQ curves digitally. If someone
tampers with the equalization, you don’t
have to worry because the setting is al-
ready in storage. It’s a device for upload-
ing and downloading.”

MIDI Potential
““MIDI is a growing thing and offers
a lot of potential,”’ declared Tschetter.
““There’s a good commercial market for
it, but we need to do a little bit to con-

“More and More,
MIDI is being used
to control things,
not at all the way
outsiders might
have pictured it.”

Chuck Augustowski
AHB

vince enough commercial people that
MIDI is simply another data transfer
standard. MIDI-equipped devices should
find a wide enough market given its econ-
omies of scale and incredible capabilities.
What it seems should cost six-digit prices
in reality is sold for under $4,000.”

ADA has a brand new digitally-con-
trolled MIDI equalizer, the MQ-1. Art-
ist relations and sales manager Dave
Gonden said, ‘“The nice thing is MIDI
1s really going to help. If you have our
equalizer, location becomes more easily
accessible. Changing settings becomes
much easier. You can do it automatical-
ly, even by phone. You don’t have to do
it yourself.”’

Widespread use in the sound field is
not in the near future, though, in Gon-
den’s view. ““The impact isn’t there, not
just yet,” Gonden said. ‘‘More products

““Sound contractors
will find the MIDI
program changing
to their liking
because they will
be able to call up
the program they
desire right away.”

Allen Wald
Alesis

and features are coming out, but there’s
just not that much MIDI-controlled stuff
for the sound contractor at this time.”’

Allen and Heath Brenell (AHB) has
been working with MIDI for some four
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years now, according to vice president
and sales manager Chuck Augustowski.
Its most MIDI-fied products are in the
Sigma series of consoles used in meeting
setups. Augustowski notes the consoles
respond to direct MIDI signals. One ex-
ample he cites is the muting control.

“We feel the industry is changing from
a professional standpoint where MIDI is
concerned,’ Augustowski said. ‘‘More
and more, MIDI is being used to control
things, not at all the way outsiders might
have pictured it. You do have definite ap-
plications for consoles, though some
seem to make things more complicated
instead of easier.”’

“I wouldn't say
MIDI hasn’t been
discussed, but we
feel we've accomp-
lished a lot with
microcomputers.’
Tom Roseberry

IED

Is

Additional copies of the
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Other players in MIDI include Alesis
with its MIDIverb 2 signal processor.
Vice president of marketing Allen Wald
said sound contractors will find the
MIDI program changing to their liking
because they will be able to call up the
program they desire right away. Roland
is on the scene with the M160 and M240
rack-mounted line mixers.

On the other hand, there are sound and
communications manufacturers who are
staying out of the MIDI milieu. IED is
one such supplier. Director of marketing
and sales Tom Roseberry said microcom-
puters have served IED well for the last
few years and no immediate plans that in-
clude MIDI are in the works. I
wouldn’t say MIDI hasn’t been dis-
cussed,’ Roseberry noted, ‘‘but we feel
we’ve accomplished a lot with micros.”’

Altec Lansing is another company that
just as soon go MIDIless for now. ‘“We
don’t think very much of MIDI and
we’re working on alternatives,’”’ said Ted
Uzzle, director of marketing and develop-
ment. ‘“We’ve studied the situation in

“"We've studied the
situation in
enormous depth
and find we prefer
other interfaces
(than MIDI).”
Ted Uzzle
Altec Lansing

enormous depth and find we prefer other
interfaces. MIDI may be good for the
music industry, but we don’t find it very
exciting. We’ll stay the course.”

At a minimum, MIDI is an evolving
standard that gives all manufacturers a
common denominator. Can you imagine
if personal computers, parallel in serial
interface standards, were never accepted?
How would we use modems and printers?
The common denominator concept al-
lows for economic systems integration. As
with any issue concerning change, there
are always going to be dissenters. But the
overall feeling among the manufacturers
is that MIDI is here to stay in the sound
reinforcement field and more is on the
way. |

Sound & Communications

——— T e e W =



n compression drivers, less

distortion equals more

accurate sound. Theoretically,
transducer sound outputs are
an exact copy of their electrical
inputs. In real-world
compression drivers, distortion
must be minimized to satisfy the
critical listener. Careful design
of the magnetic circit, voice
coil and suspension components
helps to reduce non-linearities
which cause production of upper
harmonics, multiples of the
fundamental frequency.
Manufacturers’ data sheets
typically show the level of second
and third harmonic components
relative to the fundamental.

However, other types of
distortions can have greater
significance in speech and
especially in music. Subharmonic
distortion components at one
half, one third, etc., of the
fundamental frequency are of
particular concern in the output
of acompression driver. Although
the second and third harmonics
of the frequency range may be
outside the audible spectrum,
the second or third subharmonics
are in the middle of the passband
where the ear is most sensitive.

No compression driver diaphragm
behaves as an ideal simple
piston at all frequencies; some
types of “break up” produce
subharmonic distortion. At
Altec Lansing we solved this
problem in the 288 series of
compression drivers. This
knowledge was applied in making
the careful choices of diaphragm
size and material for the Pascalite™
diaphragm assembly in the new
model 299 compression driver.

The resulting engineering
achievement makes the 299

<
7’

Frequeney (kHz)

equal in acoustic output to large
format compression drivers
using titanium diaphragms, while
minimizing the problem of
subharmonic distortion.

Pascalite™ Technology:
A Total Solution

B High Strength Aluminum Alloy
B Aramid Fiber Voice Coil Support

2.8" Diameter Voice Coil and
Diaphragm Assembled with State-
Of-The-Art Adhesive in Cutaway
One-Half View Mounted in Driver

This graph, based on extensive
Altec Lansing research with TEF®
analysis, shows the output of a
competitor’s compression driver
with a four-inch diameter titanium
diaphragm when driven at 15.5
kHz with a modest input power
level of one watt. It also shows the
output of the Altec Lansing 299
Pascalite™ diaphragm driver at the
same power level, The horizontal
axis is frequency, while the
vertical axis shows the relative
amplitude of the output. At one
half the fundamental frequency,
the output of the competitor’s
driver is louder than any of

its upper harmonics. This kind
of spurious midband tone makes
“S” sound like “SHH” and

blurs musical definition. The
graph shows the subharmonic
content of the Altec Lansing
model 299 driver to be virtually
unmeasurable.

The benefit of lower total

distortion in a compression driver
is more accurate sound, and more
satisfied customers and audiences.

In Compression Drivers,
Less Distortion = More Accurate Sound

[ALTEC]H

LANSING

P.O. Box 26105 * Oklahoma City, Oklahoma 73126-0105 USA * 405-324-5311 * Telex 160-369
1987 Altec Lansing €orporation
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From Now
to the
21st Century

BY RON ROSEN

Sound & Communications



n the first part of this arti-
cle (see December issue of
Sound & Communications),
we discussed the viability of
the health care market as it
related to our industry. It
appeared that in spite of
having almost reached a saturation point
in the building of new hospitals, there re-
mains an ongoing market for replace-
ment, or retrofit of nurse call and other
hospital communications—plus steady
growth in the building of long term
health care facilities such as nursing
homes and residential care buildings.

CHANGING TECHNOLOGY

As those who are involved in the manu-
facturing process are only too aware, new
nurse call systems do not usually spring
into life in a burst of divine intervention.
The gestation process is almost always
fraught with anguish.

If the nursing community feels that the
operation of our new whiz-bang super
deLuxe computer-based master station is
too cumbersome and too complex for
someone untrained in electronics—if a
cure is not found almost immediately for
any bugs that show up in the early
installations—if the communications con-
tractor is not comfortable with the in-
stallation and/or service required and

does not care to put any effort into sell-
ing the new product to his customer—
congratulations, you have just re-invented
the Edsel. The corporate bean-counters
and the board of directors will be less
than thrilled.

Fortunately, however, most of our man-
ufacturers are capable of learning a les-
son from their own mistakes and those of
their competitors. Just as domestic auto
manufacturers learned that the public
will not always be forced-fed whatever
Detroit wants to sell, manufacturers of
nurse call systems are observed as now
subscribing to the form-follows-function
school of design rather than function-
follows-form. In recent years we have
observed the emergence of a startling new
philosophy; rather than have engineering
anticipate what we think the user needs,
let’s talk to the user first, and find out
what he wants!

A perfect example of this increased
awareness can be found in a change in
operation of most of the new types—
particularly the micro-processor versions
—in that portion of the operation known
most commonly as Service Request.

Up until fairly recently, answering an
audio-visual nurse call master station ex-
tinguished the corridor light outside the
patient room. This presupposed excess
staff loitering at the nurses station ready

to be dispatched to the patient if it was
ascertained that personal attention was
needed; whereas in reality chances are
that the staff is already out in the patient
area hard at work. How do we attract
their attention to the room if we already
turned out the corridor light?

Fortunately, most of the newer types of
master stations are now equipped with
Service Request buttons whereby the
operator can re-illuminate the corridor
light—usually with a different color—
indicating that personal attention is now
required. (The micro-processor having
made it feasible to add an ‘‘overtime”’
reminder to signal the operator if the call
has not been responded to and cancelled
within a preset time frame.)

An example of increased awareness to
the real-world needs of the user follows.

MICROPROCESSOR VS.
TRADITIONAL DESIGN
Obviously, nothing has done as much
to advance the technology of nurse call
systems as the advent of the microproc-
essor. The majority of manufacturers
spoken to by the author stated that a ma-
jor portion, if not all of their production
of audio-visual nurse call systems are
microprocessor based, or that they
planned to shortly introduce same.
The advantages of doing away with
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mechanical components thereby contrib-
uting to the longevity of the device, and
the many additional features possible
with microprocessor technology make
this without a doubt the nurse call system
of the future. Newer technology however,
is not without its learning curve.

The first objection to be overcome on
the part of the staff is that of *“Too Com-
plicated.”” The computer term ‘‘User
Friendly”’ certainly applies here. In the
traditional electro-mechanical system,
nothing could be simpler than mashing
down whatever button happened to light
up when you heard the buzzer, and talk-
ing with the patient. Proponents of
microprocessor based systems might say
that their operation is even simpler, mere-
ly pick up the handset or press the push-
to-talk button, the calls will sort
themselves out in the order received, or
in order of priority. In the real world
however, nurses freely admit that they do
get to mentally prioritize their patients;
one may be a real pain and use the call
button as though it were room service at
the Waldorf, others will hardly ever call
unless there is a real problem. So much
for answering calls in the order received.

With a microprocessor based system a
call may be picked out of the “‘stack’’ and
taken out of sequence, but it does require
somewhat more training—or to use
hospital parlance, ‘‘In-Service’’~than the
old fashioned way. Fortunately, however,
the population is becoming increasingly
literate in the use of electronic devices
due to the proliferation of more sophis-
ticated home electronics; one cannot help
but reflect on the future of the next
generation as we watch a five year old
blithely load and operate a VC.R.

The other caveat in our wondrous
world of microprocessors is that nemesis
of computers in general—static. Many a
display on a microprocessor-based Master
Station has on occasion resembled an
electronic pinball machine rather than a
communication device. (In all fairness it
must be pointed out that not all makes
of microprocessor-based nurse call sys-
tems are as severely affected by static
problems. Some manufacturers utilize
multiplex cabling with ‘‘smart’’ patient
stations, others prefer the logic located at
the control cabinet, and opinion seems
equally divided as to which technology
1s more prone to damage by static.)

A B c D E F G
04-12-2 M42 Smith.P 038 B
01 09-30 KITCHEN
02 12-08-3 WILLIAMS.G 045
03 U121 02-10-1 F34 BROWN. N 032 A PAIN
04 W252 16-15-2 M61 PETERS, K 041 B ASP
LOCATING
11 N182 08-13-2 F63 JONES. G. H. 037 MED. ALARM
12 N147  04-31 LAVATORY
13 N157 05-08-2 F34 SCOTT.L 032 E BOOK reen
14 N235 13-17-1 M46 WEST.C 039 D PILLOW
FOLLOW UP
21 21-13-2 M43 WELLESLEY.C 047 F BARBER
22 13-24 NURSE STATION F DR.048
Column A gives the line numbers
Column B shows the receiver numbers of the nurses paged, with code letters o
Column C are the floor, room and bed numbers g
Column D gives the sex, age and the names of the parents or rooms S
Column E shows the receiver numbers of the treating doctors 35
Column F gives the care level B
Column G are the notes made by the operator, or directly by medical alarm {T,
=
Q
o

Figure 3

The text that might appear on the screen of an operator station at a given moment.
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EXPANDING THE SYSTEM

It is no secret that health care institu-
tions are faced with a dramatic shortage
of nurses and aides; many hospitals are
also faced with the problem of declining
revenue due to D.R.G’s, competition
from walk-in treatment centers, etc. Our
industry is moving rapidly ahead with
more flexible operation of the communi-
cations system, hopefully allowing bet-
ter time management and increased utili-
zation of the available skilled workforce.

Conversion of the nurse call system
from an electro-mechanical device to the
processing of digital information is pro-
viding expanded operation never before
possible, via the ubiquitous RS-232 port.

What are some of the options with the
new generation of nurse call systems?

CENTRALIZATION

Centralization of the nurse call opera-
tion usually implies a central console
remotely located in a non-patient area,
manned round the clock, answering all
patient calls rather than have the calls
answered at the nursing floor. (See
Figure 1.) The console operator can han-
dle the routine requests for information,
etc., and if he or she determines that per-
sonal attention is required, will presum-
ably locate the closest nurse or aide and
inform them of the request.

Full centralization of this type, al-
though widely used in Europe, seemed
to gain only limited acceptance in the
U.S., and enjoyed brief popularity from
1980-1981.

The trend at present is toward Net-
working, or combining, of the individual
nurse call systems on each floor. (See
Figure 2.) In this manner any or all of
the individual systems can be ‘‘captured”’
by any other. This allows takeover of an
area during the evening hours when staff
1s reduced, or any other permutation the
hospital or nursing home desires for effi-
cient operation.

WIRELESS REGISTRATION
Staff registration is highly desirable in
a localized floor system to locate staff as
required, and is a must in order to
operate a Centralized system. Manual
registration is offered by most manufac-
turers, but it has the disadvantage that
a harried staff member is not always go-
ing to remember to push the appropriate
button upon entering or leaving a room,

particularly when his hands are full.
One solution offered by a couple of
manufacturers is for each nurse and aide
to carry a small transmitter—infrared,
R.F. or some yet to be announced
technology—which signals a receiver in
the Patient Station that a nurse or aide

Sound & Communications
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has entered a particular room. If immune
from interference, this somewhat Buck
Rogers approach might well become the
standard of the future.

POCKET PAGING
There were a number of hastily formed
alliances between manufacturers of nurse
call systems and R.F. manufacturers
when it appeared that hanging a pocket
page receiver on the nurse, showing the
room number and priority of the calling
patient would be a great idea. The digital
information received at the nurse call
system was processed and passed along

to the RF encoder/transmitter.
Manufacturers interviewed were

cALL 800/245-4964 AnD...
LET YOUR FINGERS DO THE STOCKING

unanimous in stating that this option did
not live up to expectations, and that sales
of the necessary software and hardware
were less than overwhelming. Still offered
by some as an option, pocket paging
awaits widespread acceptance by the
health care community.

PRINTER INTERFACE

Here, manufacturers of nurse call
systems state that they are seeing more
demand. Patient census, call activity, and
staff activity are easily extracted from the
hard copy; the time taken to answer a
call—the interval from operation of the
call cord or pushbutton to cancellation by
the staff at the bed or bath station—can
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be a critical factor in case of lawsuit or
claims of neglect, and a printed copy is
invaluable.

C.R.T. DISPLAY

Offered by American Zettler, Bunting
and others, C.RT. display perhaps repre-
sents the most radical departure from
traditional concept. Rather than be
notified merely of the calling room and
bed number, this feature allows for
display of patient name plus whatever
personal and medical data is deemed ap-
propriate. (See Figure 3.)

Opinion as to the value of having this
information at the Nurse Call Master is
divided. Full time nurses will usually
pride themselves on knowing the patients
placed in their care, and will quickly
associate patient with room number. It
is seen as valuable to per diem and part
time nursing staff.

The problem, however, seems to be
entering of the information into the PC.
portion of this type of system. The floor
nurse will shy away from this task, not
wishing 1o add to an already overloaded
work schedule, and may see it as a
duplication of information that already
exists, certainly in more detail and much
more up-to-date on the patient’s chart.

It would appear that better communi-
cation is needed between suppliers of
various hospital systems. Patient data is
often entered into the hospital mainframe
computer at the time of admission, and
although the technology exists to down-
load this information to the various sub-
systems (as well as exchange information
with other areas such as the laboratory)
it seems that few are willing to take the
risk of integrating the systems. Access to
a constantly updated internal data bank
from terminals located at the nursing sta-
tions is a reality in a number of hospitals,
and perhaps it is only a matter of time
before we see access of this data from a
nurse call system.

In summation, it would appear that we
are beginning a new generation of health
care communication systems. There is a
large responsibility associated with the
supply and installation of systems de-
signed to assist in the proper delivery of
health care.

The supplier and contractor who re-
main sensitive to the needs of this rather
unique customer, and who stay abreast
of changing technology will find few areas
as satisfying and rewarding as health care
communications. M

Ron Rosen is a freelance writer and has been
both a contractor and district manager in the
sound and communications industry.
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he White House Press Lob-
by sound system is used regu-
larly by the President of the
United States when he speaks
to the press and to the country. The im-
portance of this sound system operating
daily without fail cannot be overstated.
The existing Press Lobby sound rein-
forcement and distribution system had
served the President, the White House
Press Office and senior administration of-
ficials for over 16 years. But with in-

creased needs for maintenance, and with
a goal of improving communications
within the room, the White House Com-
munications Agency (WHCA) issued a
Request For Proposal for a new system.

The Statement Of Work (SOW) issued
by WHCA requested eight switchable
mic/line inputs, two separate distributed
systems, a four input automatic mixing
system for picking up questions from
members of the press, complete patch
bays, full monitoring and 100 percent

Redundancy with a single switch
changeover. This redundancy require-
ment necessitates that there are two of
nearly everything.

After careful consideration of bidders’
price and technical proposals, a contract
for the Press Lobby system was awarded
to Professional Sound Industries (PSI),
a Sterling, Virginma E, F & I (Engineer,
Furnish and Install) sound contracting
firm. When the system was finally in-
stalled, four men had put in a total of




some 800 man-hours over a period of
nine months. This was to become one of
PSI’s most challenging projects.

The Existing System

The room is 20 feet wide by 60 feet
long, and has a podium at one end, a
group of chairs in the center for the press,
and a camera platform at the rear. The
ceiling is eight feet high with 12-inch
square interlocked acoustic tiles. Win-
dows and the outside door are along one

February 1988

long wall. The opposite wall is painted
drywall, and the floor is carpeted. There
is no additional acoustic treatment, and
the room has a moderately high ambient
noise level. The acoustics were not treat-
able within the scope of this contract.
The sound system to be replaced was
straightforward. The operator, who
works for WHCA, sits in front of a stan-
dard 19-inch equipment rack located six
feet camera right of the podium. There
was a volume knob for the podium, a

volume knob for the press question
microphone, and six additional knobs to
control other patchable mic or line level
inputs.

The existing system worked, but suf-
fered in a couple of areas. The press in
the rear could not always hear the ques-
tions from the front rows, and the press
in the front and the briefer sometimes
had trouble hearing questions from the
rear.

PSI, in its proposal, visualized the new




sound system as being two separate yet
integrated systems: one system for sound
reinforcement within the press lobby
proper to improve understanding of the
questions; and a second, distributed sys-
tem with both line level and 70 V sends.

Within the press lobby, eight existing
four-inch Altec 405 flush mounted ceil-
ing speakers carry the sound from the
podium to the seated press. The same
speakers are zoned to amplify questions

Chris Nottingham
(left) and Keith
Dorest of Profes-
sional Sound Indus-
tries install a sound
system rack in the
White House Press
Lobby.

from the press. To derive maximum gain
before feedback, whenever a press ques-
tion mic is activated by someone asking
a question, the local pair of ceiling
speakers is relay-switched off.

Who’s In Charge/Who’s On First?

The person speaking from the podium
must have control of the proceedings at
all times. If the briefer should wish to
override a questioner, the question mic

must be cut off, and the sound from the
briefer must be heard through all
speakers, including those in the question-
ing zone. Using the Industrial Research
Products (IRPI) DE-4013 Voice Matict
Mixer, the operator does not have to
think about turning ON or OFF mics or
speakers. The mixer’s briefer override
option implements this feature auto-
matically and instantaneously whenever
the podium mic is activated.

In addition to reinforcement within the
press lobby, there is a secondary require-
ment for chronicling all that goes on
within the briefing. To this end, recor-
dings are made of all press functions, and
for this recording, all microphones must
be on at all times.

System Description

To accommodate this ‘‘everything at
all times’’ requirement, we installed a se-
cond DE-4013. Using an automatic mix-
er keeps unwanted ‘‘noise’’ out of the
system, and with the DE-206 Level
Matict module, we insure a consistent
level no matter how many people are
speaking, or how loud or soft they may

" RPI

Professional Sound Industries, Sterling, VA
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Focused.

The US690 mic puts N/DYM™ technology on the
podium. Now, the most powerful innovation in
dynamic microphones is available for commercial
sound applications. The revolutionary N/DYM
magnetic assembly means up to six dB more
output—plus smooth, crisp, open sound and
outstanding voice reproduction.

Typical problems of a podium mic are eliminated
by the unique features of the US690. A well con-
trolled supercardioid pattern ensures better direc-
tivity and less feedback, producing better sound

in noisy environments. An effective hum-bucking
coil cancels hum from lighting and other sources.
Handling and mechanical noise are reduced by an
effective shock mount and noiseless gooseneck.
And an Acoustifoam™ pop filter eliminates explosive
breath sounds and wind noise.

In short, the US690 is focused on a broad range of
applications where your customers want—and
need—to be heard.

The US690—pro quality in commercial sound
available only from:

mUniversity
Sound.

“mm—weamm— 8 MARK IV company
S

eemm—— 600 CECIL STREET
e —BUCHANAN, MICHIGAN 49107

— (816} 695-6837

Circle 218 on Reader Response Card



be talking.

This second DE-4013 feeds two
distributed systems, one at Line level (+4
dBm) to the recording studio, and sten-
ographers, and one at 70 V to other
speakers throughout the White House.
Each of these ‘‘sends’’ is switch selec-
table and the switch status is shown with
a green LED on each switch.

The amplifier requirement calls for
each amplifier to be capable of supply-
ing a minimum of 100 Watts. The IRPI
DH-4020 amplifier fills every need—
plenty of power, quiet (no fan), and the
right size, a single rack space.

IRPI TEQt transversal equalizers
model DG-4017 and DI-4019 Level
Matic automatic gain controls fill out the
balance of the Industrial Research equip-
ment. Audio Technologies 2008 distribu-
tion amplifiers are used for the line level
distributed feeds, and Shure FP-16 dis-
tribution amplifiers supply the needed
microphone splits. The briefer micro-
phone is split six ways through the Shure,
while the press question mics are split
four ways directly into the IRPI-4013’s.
To allow this four-way bridging without
loading the microphone, the input im-
pedance of the 4013’s is raised with a
simple resistor swap.

Automatic mixers, because of their
speed and flexibility, were chosen for all
mixing functions. As designed with the
automatic mixers, the entire system can
function without an operator. The
WHCA person in charge requested the
custom local P.A. mixer to contain
manual controls for the briefer, in addi-
tion to output from the automatic sub-
mixers. The operator can choose to use
these direct inputs from the briefer, or
use the automatic mixer inputs, at his
discretion.

Redundancy, Redundancy

To fulfill the redundancy requirement
the system contains two of everything;
two of both IRPI mixers, automatic gain
control, amplifier, distribution amp, and
two identical Local P.A. mixing consoles
within a single chassis. This custom
designed mixing console contains two
mic pre-amps for each input, two sum-
ming amps, two headphone amps, two
meters, two sets of logic controls, even
two power supplies. The slide faders are
dual controls, simultaneously raising and
lowering a primary and back-up pre-amp
for each input.

The local P.A. mixing console is com-
pletely custom engineered and incor-
porates 16 special miniature, high-gain,

{Registered trademark of IRPI.
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The equipment
rack, next to the
briefer, contains a
completely redun-
dant system of a
single 19 inch by 77
inch cabinet. The
system includes IR-
PI’'s DE-4013 Voice-
Matic, Gentner’s |
Versapatch/66 patch
bays and (detailed
insert) PSI’s custom
Local P.A. mixer. |
The mixer contains
VU meters and
headphone outputs
for simultaneous
monitoring of six
critical audio points
in both the Primary
and Backup

systems.

low-noise, mic pre-amp boards, eight for
the primary, and eight for the backup
system. For the summing amps, head-
phone amps, and meter circuitry another
custom circuit board is used. Each out-
put, and each group of eight pre-amps is
powered from its own power supply, pro-
viding complete redundancy even within
the custom mixer.

It’s Logical, and, it Makes Sense

Two sets of logic circuitry are also
located within the mixer to control the
zone speaker switching. Each press ques-
tion zone has two microphones, and if
either mic is activated by someone speak-
ing, both zone loudspeakers are auto-
matically switched off. A simple logic OR
circuit operates from the optional logic
outputs provided on the rear panel of the
IRPI DE-4013 mixer.

The Custom Local PA. Mixer
Eight operator accessible slide faders
are provided on the local P.A. mixer for
level control. The first fader is the
primary Briefer mic, the second fader is

the backup Briefer mic, and the last fader
is all six press question mics through the
automatic press question sub-mixer. Five
additional patchable, mic/line selectable
inputs accommodate sources such as the
Rose Garden, Camp David, and any-
where else from which a press event may
originate. Two banks of switches above
the mixer individually select the dis-
tributed line-level and 70 V feeds.

If you ever wondered about the three
mics in front of the President, the first
two are the primary and backup Briefers,
and the third goes directly to the Press.
To add even more backup for the Presi-
dent, WHCA sends a split from their
mixer containing their briefer mics to the
press; and the press splits and sends their
single briefer mic back to WHCA.

More Redundancy, Again
The method of system redundancy we
designed for the White House is one
wherein the primary and backup systems
both operate all the time. Each micro-
phone splits and drives two identical sets
of electronics, operating concurrently,

Sound & Communications



right through the power amplifiers. The
operator can switch through all monitor
positions and verify that the audio signal
is present and at the same level at six ma-
jor audio points in the system. In this
way, the operator will be aware if either
the primary, or the backup system should
experience a failure. A tone oscillator in-
put is supplied, with switches to place a
test tone into any circuit for testing and
pre-use level checking.

As required in the Statement Of Work,
a single switch affects the complete
changeover from Primary to Backup
systems, instantaneously.

There are two signal paths from the
custom mixer. Audio feeds the distrib-
uted system and the local P.A. system.
For each signal path there are two
separate signal lines, and each system
contains two identical sets of electronics.

Audio from each mixer output to the
local P.A. system routes through an IR-
PI DG-4017 TEQ transversal equalizer,
then through an IRPI DI-4019 Level-
Matic automatic gain control, and final-
ly through an IRPI DH-4020 amplifier
with DH-100, 70 V output transformer
to isolate the speaker lines from ground.

The distributed system has a similar
lineup of mixer, automatic gain control
and amplifier. From the local P.A. mixer,
a signal is sent to the distributed system
mixer. Each of these two IRPI DE-4013
mixers receives direct splits of the briefer
and press question mics. In this way, in-
dividual volume controls can be adjusted
so the distributed feed has plenty of level
from all microphones. As this mixer con-
tains an output from the local P.A. mixer,
it will also contain any feeds originating
from outside the press lobby which are
patched into the local P.A. mixer. An
IRPI DE-206 Level-Matic module is
plugged into this mixer to provide a con-
stant level signal to all the distributed sites
the operator has selected.

Just One dB

To get the microphones as close to the
members of the press as possible, we
suspended Shure SM-62 high quality,
small, cardioid dynamic mics from the
ceiling. This places the mics as close as
possible to the talkers while still keeping
them out of the camera shot. Moving the
mics a few inches closer clearly does not
result in much increased gain before
feedback—we calculated we could get
close to another one dB. However, when
you are striving to squeeze out all the
amplification you can, one dB can be just
that much closer to the signal level you
need.

While full patch bay capabilities were
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requested, the duplication of nearly every
piece of equipment meant the number of
patch points required would have been
enormous. As it was, using the most
space economical equipment for each
item of electronics, we barely fit within
the space confines of the rack. There was
simply not enough room to patch
everything.

Analyzing the patch needs, we realized
that no one would ever patch around a
problem during a live session. If a prob-
lem occurs, the operator switches to the
backup system, and fixes whatever went
wrong later. Therefore, what was needed,
and what we designed and installed was
a ‘“‘trouble-shooting”’ patch bay. Plug-
ging into a patch point allows monitor-
ing the signal through all components
prior to that patch.

Surpriiise, Surpriiise . . . !

Systems of this complexity do not
work the first time you turn them on,
even though the electronics are all
thoroughly tested. We spent countless
hours analyzing failure modes in systems;
correcting every shortcoming we could
think of, and the best we could hope for
is to minimize the number of inevitable
surprises.

The Press Lobby system held four sur-
prises, three of which were painfully
obvious. Surprise number one was that
the system hummed. It didn’t hum when
we tested it, it didn’t hum when we in-
stalled it, it only hummed when the door
of the rack was closed. More specifical-
ly, it only hummed when a mic input was
turned up.

When we realized the hum level in-
creased as the door was being swung
closed it was not difficult to pinpoint the
cause. Moving the coiled A C. equipment
cords away from the mic lines removed
the hum completely.

Our second surprise was the relays—
especially the speaker zone switching
relays. They clicked. No surprise there,
the surprise was how loudly they clicked.
During testing, we were comforted to
hear them click. It never dawned on any
of us that the President would not be
comforted in quite the same way by this
clicking. I left for home puzzling over
how to get these relays quiet, and how to
do it fast!

By the time I got to work the next mor-
ning I had come up with seven different
fixes for the relays. What was deemed
simplest and fastest was to remove the
guts of the relay leaving the plastic hous-
ing and 8-pin plug. Inside the now emp-
ty space we installed a miniature printed
circuit mount relay. This was mounted

on 18 gauge wire ‘‘legs’’ to the original
terminal contacts. One of the legs was a
1 Watt voltage dropping resistor to lower
the 24 V supply to0 12 V for our smaller
relay. Now there was little vibrational
coupling to the case, but the package still
clicked loudly.

The final step was to wrap a layer of
friction tape around the outer plastic
shell. This damped the re-radiation of the
click from the outer shell. Plugging these
modified relays into the sockets in the
rack elicited the response that they
“/didn’t work’’ Honestly, you had to put
your ear right up against the relay to hear
it click. Two down, two to go.

Surprise number three also related to
the relays. When the system was used
with microphones, everything worked
fine. But, introducing a feed from an ex-
ternal source started all the speakers in
the room switching on and off. For-
tunately, it didn’t take long to realize
what the system was doing.

The sound from a given loudspeaker
would be picked up by its nearest micro-
phone. Once the automatic mixer de-
tected a signal at the mic, it of course
turned off the speaker! As soon as the
speaker turned off, the mic was no longer
activated, the mixer turned the speaker
back on, and the whole process started
again. The effect was quite cacophonous
with three sets of speakers and micro-
phones all switching on and off at
random.

The solution, fortunately, was simple.
Whenever the operator wishes to bring in
an outside feed, he flips a switch which
activates the chairman override mode on
all mixers. As you recall, in our im-
plementation of chairman override,
sound comes out of all speakers at all
times, and the zone microphones cannot
switch on; an elegant solution requiring
but a single switch and four diodes.

The final surprise didn’t show up for
several days. Occasionally, when a certain
70 V send switch was activated, the VU
meters would go to full scale, and the
audio got distorted everywhere. We could
neither duplicate this condition, nor ex-
plain it. You can’t hear this type of elec-
tronic feedback, as it is supersonic, but
the system VU meters picked it up readi-
ly. WHCA finally traced the problem to
a wire bundle containing a 70 V feed
which had been improperly routed along
with several mic input lines. Separating
the lines as they should have been
originally corrected the condition.

As we had pre-built and tested the en-
tire rack, the actual installation of the
press lobby sound system took us only a

(continued on page 68)

47



| A5 TEST REPOR |

The Orban 464A
C0-operator

by Jesse Klapholz and Richard Feld

A two-channel gated leveler/com-
pressor/high-frequency limiter/peak
clipper, in a single rack space package.
That is how the 464A is described on
the front cover of the manual. While
its primary application is in the broad-
cast/production sector, it should be in-
cluded in many sound reinforcement
designs. Orban has enjoyed a fine
reputation for well-built good-sound-
ing signal processing gear in the
broadcast environment. Hence, its im-
munity to stray RF, noise, and hum
pickup; and audio performance are
rather impressive. Quiet, good sound-
ing signal processing that is easy to in-
stall and operate is becoming
increasingly important for sound rein-
forcement systems in this digital era.

Basically, the unit is comprised of
two independent functions per chan-
nel—AGC (automatic gain control),
and HF (high-frequency) limiting/

peak clipping. AGC is maintained via
a gated leveler followed by a compres-
sor—either function may be switched
off. The attack time of the leveler is
approximately 200ms, and about Sms
for the compressor; the compression
ratio is greater than 20:1, and all these
numbers adjust dynamically. The HF
section is comprised of a limiter that
has a six-position frequency charac-
teristic selector, and a peak clipper.

The two channels of the unit may
be operated independently of each
other in dual mode, or may be
switched to track each other in stereo
mode via a front-panel push-button.
In this mode the leveler and compres-
sor VCAs will track the channel re-
quiring the greatest amount of gain
reduction. While this ensures a more
stable stereo image, the high-frequen-
cy limiters remain independent of the
levelers and compressors.

[Specifications: Manufacturer's

thresholds):

Maximum output:greater than +20dBu
Frequency Response (below leveler, compressor, and HF limiter

20-20kHz, +0.25dB
Distortion (@ 15dB gain reduction, HF-limiter off)

Lab Test's
+21.2dBm

20 - 20 kHz +.2dB

THD: less than .05% @ 1kHz  .03%

less than .1% 20-20 kHz less than .03%
IM: less than .05% 04%
THD of HF-limiter/compressor:

0.02% 02%

Noise (below output clipping threshold w/HF-limiter set for flat output):

Installation

Installation of the unit is straight
forward—barrier strip and tip-ring-
sleeve inputs and outputs, with pre-
punched holes for an optional XLR-
retrofit kit. The power ground may be
isolated from the chassis ground by
simply removing a strap connection on
the rear panel. The inputs and outputs
are all electronicaily balanced, and will
interface with any pro gear. Output
transformers are optionally available.
The output level is easily set so that
+3 dB on the output LEDs will cor-
respond to full output, or safe output-
level, on the device the 464A is driv-
ing. The output level and meter
calibration controls are recessed be-
hind the front-panel and are protect-
ed by a small security cover.

The controls on the unit are all easy
to get to on the front panel and are eas-
ily set. The four level indicator LED
banks show the gain reduction and
output level simultaneously on both
channels. There are HF limiting and
gate threshold LEDs as well. The gate
threshold may be set to avoid noise
ups, pumping, and breathing often as-
sociated with this type of process. The
release time characteristics may be set
for either music or voice, which allows
the unit to cleanly control signals with
varying dynamic characteristics.

The HF limiter section has six
different pre-emphasis curves which
allow the unit to be tailored to the
device it is protecting, or to the spec-
trum of the signal it is processing.

20-2 i Together with the clipper, which is the
CMMRO iz :&dB (QOdB yp caI) ﬁg final block in the chain, the HF sec-
tion will minimize excessive sibilance
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and protect compression drivers from
excessive power; which is easy to do
with the extra EQ generally applied to
constant directivity type horns. An ap-
plications note is included that details
this type of setup, and explains how
to match the pre-emphasis curve with
various driver types.

Operation

Setting the leveler is done by adjust-
ing the input attenuation, gate thres-
hold, and release time controls. Also,
the release shape is hard or soft selec-
table on the front-panel. Leveling pro-
vides a slow averaging gain control
that sounds most natural on signals
that do not require a great deal of dy-
namic loudness reduction. Compres-
sion, on the other hand, affords
transient control for signals that have
high peak-to-average ratios, or fre-
quent abrupt level changes.

Setting up the unit itself is simpli-
fied by knowing, in advance, the man-
ner in which you wish to process the
audio signals. Once a setup is known,
the most time consuming steps are
calibrating the peak output level
meters, and calibrating the clipping
levels. In order to accurately set these
levels, an audio oscillator, and an au-
dio voltmeter that can be referenced
to 0 dBm/600 ohm (0.775V RMS)
must be used. All the other settings
are mostly a matter of routine and are
easily set. However, it should be not-
ed that three settings must be made
prior to installation in the rack. The
peak clipper and pre-emphasized out-
puts must be set by jumper placement
on the circuit board itself.

LI T o
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All the controls and the output and
gain reduction LEDs are easily read
and set, with the exception of the pow-
er switch. Perhaps we are more swayed
to the ‘“no power switch’’ school, but
having the AC nestled in among au-
dio control switches with no illuminat-
ed indicator is a bit exceptional, but
not a major issue. Otherwise the lay-
out is clean and is setup with the oper-
ator in mind. The construction is
rugged, and uses high-quality parts.

Comments

We found the documentation excel-
lent —easy to read, laid out clearly and
intelligently, and rather comprehen-
sive. Included is a detailed index and
more than the usual amount of draw-
ings and schematics. Detailed parts
lists as well as vendor addresses are in-
cluded. Besides the operating instruc-
tions are detailed theory of circuit
descriptions, and some back-up ma-
terial on leveling and compression,
and high-frequency limiting. Routine
maintenance and trouble-shooting in-

structions round out the manual.
Following the manual it was easy

X /3
o

to set up and calibrate the unit for a
given absolute output level. Running
the various tests on our Sound Tech-
nology 1710 gave us no surprises at all.
Test points are easily picked off the
circuit board which helps a lot during
such testing. For a VCA unit to keep
up with minimum gain op-amp specs
is rather impressive.

What we measured held through au-
ditioning the unit. With the gate prop-
erly set, no pumping or breathing was
detectable, and the leveler and com-
pressor functions could easily be
tailored to specific program sources.
The HF limiter and peak clippers per-
formed as expected. The LED bar
graphs, gate LEDs, and limit LEDs
all give the operator an exact picture
of what is going through the unit, and
exactly where the driven output device
level is. In short the Co-Operator lives
up to its name. Besides the obvious
broadcast applications, we feel that for
recording, transmission links, and
sound reinforcement systems the 464A
will prove both to be useful and the
most economical approach replacing
two to three ‘‘component’’ units. Ml

General Specifications:

Indicators: Four LEDs to show gating & HF limiting
Meters:
each channel.
Connectors:
jacks/optional XLRs.
Dimensions:  1.75"H x 19"W x 9.625"D
Net Weight: 10 pounds
Price: $1,195.00

LED Bar graph: gain reduction and peak output level for

Barrier strip in parallel with %" balanced phone
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PRODUCTS IN

ART’s Master Blaster
Is a Sound System

ART’s Master Blaster is a sound
system that is made up of a pair of
enclosures, the Supercompact and Im-
pact 1. By mating a pair of 10 inch
transducers with a one inch compres-
sion driver, each coupled to a constant
coverage horn, the Supercompact
midrange unit seeks to eliminate the
distortion associated with high sound
pressure levels.

Low end frequencies are handled by
the Impact 1 port loaded enclosure
that features a single, sturdy 18 inch
driver.

Each unit that makes up Master
Blaster houses its own power supply
and amplifier internally mounted on
a 3u high, 19 inch rack. The amplifier
is capable of delivering cooling of the
heat sink. The Master Blaster power
amp module, the size of a cigarette
packet, can deliver in excess of 1,000
watts. Input signal is constantly
monitored and compared with
acoustic output to correct any im-

balance between amplifier and
loudspeaker.

A delayed automatic level control
built into each Master Blaster
enclosure offers constant signal
maintenance as opposed to limiting or
compression of the dynamic range.

Circle 1 on Reader Response Card

ELECTRO-VOICE
DeltaMas '™

Electro-Voice
Introduces DeltaMax

Electro-Voice has introduced

DeltaMax, a processor controlled
speaker system. Two versions of
DeltaMax systems currently comprise
the series—a compact 12 inch two way
and a 15 inch two way.

Both systems, the 15 inch DML-
1152 and the 12 inch DML-1122, are
constructed of void-free birch plywood
in a trapezoidal shape, forming a 30
degree wedge. An optional, three
point flying system with steel-
reinforced aircraft-type pan-fitting
hardware allows the system to be flown
in multi-cabinet arrays.

Circle 2 on Reader Response Card

The world’s first simulated stone
outdoor speaker system
Completely water and weather proof
Designed for Audio Sonic Accuracy

Frequency response 58 Hz-18.5 kHz.

Power handling

Whether your applications are:

¢ industrial

e architectural

¢ landscaping

¢indoor gardens

°* amusement parks
*shopping centers

¢ office buildings

e or for your own back yard

100 watts continuous

you won't believe the sound of the ROCKUSTICS loudspeaker

systems.

£Lrrarce the looks and sound of your next installation.

ROCKUSTICS inc.

41 East Main Street, Bayshore, NY 11706 (516) 665-6497

Circle 227 on Reader Response Card

50

Vicon Introduces
Microcomputer-Based Switcher

Vicon Industries, Inc. has intro-
duced an all-new microcomputer-
based switcher. The V1504 represents
a significant advance over the original
V154 Switcher.

The V1504 belongs to a new genera-
tion of CCTV technology, because it
is built around a microcomputer in-
stead of the simpler microprocessor.
The microcomputer provides several
new functions: LEDs for all alarmed
camera positions flash until acknowl-
edged; alarm acknowledgement can be
manual or automatic; auto acknowl-
edgement can be set for 2, 8, or 20
seconds. Installation is simpler. A
built-in system diagnostic flashes a
warning in case of incorrect connec-
tion. The master module provides
video outputs for both scan and hold
monitors.

The V1504 is housed in the modular
Phase Eight package, which allows
each switching system to be tailored to
the needs of the overall installation. In
standard configuration, the V1504 can
switch from 4 to 32 cameras. In fully
expanded format, the maximum
capacity is 64 cameras.

Circie 3 on Reader Response Card

Aphex Adds Typed C
Improvements to its Exciter
Aphex Systems Ltd. has announced
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less Microphone System offers performance second to
none, with complete frequency synthesis. And, the long-
est warranty in the industry.

Check these important features:

Programmability. Simple on-site frequency
programming eliminates the need for costly
and time-consuming crystal changes.
Choose any of 8 high-band frequencies
instantly.

True Diversity. Our Diversity FM
Receiver eliminates dropouts and

phase interference. Plus you’ll get

noise-free switching.

Availability. Because of our unique pro-
grammability. the system is in stock—

)

4

The Williams Tour Guide is an

affordable. pre
ing system desgzn(ed especially
for factory tours

awaiting your most demanding de-
livery schedule.

3 Year Warranty. Only Wil-
liams Sound offers a superior
product with a three year war-
ranty to back it up . . . with

no strings attached.

The Personai PA bearing assist-
ance system is recognized as the
industry leader

For complete information, call

1-800-328-6190. (In MN: 612/931-0291.
In Canada: Call Thorvin Electronics 416/276-7271.)
v WILLIAMS SOUND core.

5929 Baker Road
Minnetonka, MN 55345-5997

kaged listen-

Circle 237 on Reader Response Card
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Wireless

Solutions

Multi-channel headaches?

This is the solution. The PRO 4 channel
system provides 4 simultaneous channels
without intermodulation or crosstalk prob-
lems. The front-end and IF filtering in the
R185 receiver offer the highest selectivi-
ty of any wireless receiver in the world. The
DM4 distribution module provides single
or dual diversity antennas’/s, filters the sig-
nal with helical resonators, and maximizes
the isolation between receivers.

Multiple PRO 4 channel systems may be stacked for as many channels as you need.

Discrete or mixed balanced outputs are
headaches.

provided. Reliable performance with no

Need a different hand-held?

The H185 plug-on transmitter converts any
standard microphone to wireless operation.
This means you can use your best or fa-
vorite hand-held microphone . . . wireless.
The typical frequency response is 50Hz
to 18KHz + 1 dB, so that the wireless will
not change the sound of your microphone
or the EQ settings of your sound system.
The H185 gives you the freedom of choice
with a very compact and attractive plug-
on transmitter.

No AC power available?

In spite of its tiny size, the CR185 minia-
ture receiver offers broadcast quality audio
with a balanced XLR audio output. It oper-
ates from an internal 9 volt battery, exter-
nal 12 volt DC or 110 volt AC with the
supplied adapter. A 6-pole helical reson-
ator front-end, double balanced diode
mixer and crystal IF filtering provide out-
standing selectivity. This is the finest mini
receiver in the world, and in fact outper-
forms our competitors full sized units.

) nics
0D
| = m C
st - 4 for ’ ~ -

Call us toll free: (800) 821-1121

LECTROSONICS, INC.

P.0. Box 12617 « Albuquerque, New Mexico 87195  Phone: 505-831-1010

that its popular Type C Aural Exciter
will soon be changed to incorporate
the latest advancements in its pro-
prietary Aural Exciter circuitry.
Greatly reduced output and noise, less
noise enhancement of noisy signals
and continuous operation from — 10
dBm to +4 dBm, are all features of the
new circuitry. The model number has
been changed to 103A.

According to Aphex product man-
ager Jon Sanserino, output noise of the
new circuit is close to — 100 dBm. The
Aural Exciter sidechain is not
automatically ‘gated’ to further reduce
noise during quiet passages. The new
circuit has a dynamic range of 115
dBm allowing it to operate at any in-
put level between — 10 dBm and +4
dBm with no adjustments. The sug-
gested price remains $299.95.

Circle 4 on Reader Response Card

Bogen’s Centralized
Sound System

Series 115A Centralized Sound
System from Bogen Communications,
Inc. offers a customized approach to
the intercom, paging and program
distribution needs of small or large
schools and institutions. Series 115A
is readily adapted to serve up to 250
rooms. The control centers are
available in configurations ranging
from desktop consolettes to floor-
standing consoles and vertical racks.

Series 115A control centers feature
a built-in microphone, cassette player
and FM/AM tuner, as well as facilities
for external microphones. Selection is
by push button.

Circle 5 on Reader Response Card
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Meyer Sound’s P-1A
Control Electronics Unit

Meyer Sound has announced the
release of a new product—the P-1A
Control Electronics Unit.

Designed to be used with Meyer’s
ultra-compact UPM-1 loudspeaker,
the P-1A (which now supercedes the
now discontinued model P-1) incorpo-
rates design enhancements that afford
improved performance. Six stages of
Meyer’s exclusive complementary
phase equalization give the UPM-1
flatter frequency response with out-
standing phase characteristics. An ad-
ditional octave has been added to the
low frequency response, extending the
UPM-1’s range to 60 Hz. And a shd-
ing filter circuit, which activates only
at the onset of overload, affords greater
dynamic range with improved driver
protection. Owners of the discontin-
ued model P-1 can obtain an upgraded

e . CI0SET 00K

kit from any Meyer Sound dealer.

The P-1A increases the sonic perfor-
mance and accuracy of the UPM-1
loudspeaker system. With the P-1A,
the UPM-1’s high midrange now
sounds fuller, its low midrange is
smoother, and its sound quality re-
mains uncomprormised at high sound
pressure levels according to the com-
pany. The UPM-1/P-1A System is
suited to a variety of professional ap-
plications, including near-field moni-
toring, foreground music installations,
multi-channel audio visual playback
systems, and low-level sound rein-
forcement.

Comments: Meyer Sound is widely
known as a manufacturer of so-called
“‘processor-based’’ loudspeaker sys-
tems—that is, loudspeakers which in-
corporate line-level signal processing
as a part of their design. In such sys-
tems, a dedicated ‘‘processor’’ or

by gary d. davis

“‘controller’’ (Meyer’s term is Control
Electronics Unit) is connected in series
with the power amplifier signal inputs.
Its function is to optimize the loud-
speaker’s performance by precondi-
tioning the source signal in various
ways. In general, processor-based sys-
tems can be more complicated to in-
stall, but they offer potentially greater
reliability with less necessity for on-
site equalization (depending upon the
strength of the design).

This month’s Closer Look deals with
the new P-1A, one of Meyer’s pro-
prietary Control Electronics Units
(hereafter, we’ll use the abbreviation
CEU). Because the P-1A is not really
a stand-alone product, however—it’s
designed to be used only with Meyer’s
UPM-1 loudspeaker—a little back-
ground information is necessary in
order to appreciate the significance of
the product announcement. For this,
we have drawn on supplementary ma-
terials provided to us by the company.

The UPM-1 Loudspeaker: As the
press release suggests, the UPM-1 is
not, itself, a new product. First intro-
duced in mid-1982, the unit was de-
signed specifically for delay fill appli-
cations in sound reinforcement sys-
tems. Despite a somewhat higher-
than-average price tag, it is reported
to have found acceptance in both le-
gitimate theatre and sound contracting.

Befitting its original intended ap-
plication, the UPM-1 is quite com-
pact: the cabinet is just over 7 inches
deep, and 6% inches wide by about 18
inches high. Weighing in at 17
pounds, it is fitted with standard
%-inch—16 threaded inserts on the
top and bottom, so it easily mounts on
an AKG-style microphone stand. Con-
nections are via 3-pin XLRs, and the
unit sports both a male and a female
connector to allow for looping between
cabinets.

Beneath a grey foam grill (backed by
a metal screen for added protection)
are mounted two 5-inch cone drivers
and a 2-inch by 5-inch horn-loaded
piezo-electric tweeter. Meyer has re-

(continued on page 67)

February 1988

53




BOOK REVIEW

by Ted Uzzle

An Education on Batteries

Richard A. Perez, The Complete Bat-
tery Book, Blue Ridge Summit, PA,
TAB Books, 1985, vi + 185 pp.,
$16.95, paper.

Throughout most of this century
the march of progress meant new
devices that were bigger and more
powerful. In more recent years, how-
ever, household appliances, test instru-
ments, and the like have been de-
signed to be much smaller and to re-
quire less power to operate. Over these

“What about. . . bat-
teries...? All oo
often we take them
for granted, and
sometimes our unin-
formed choice of bat-
tery type is incor-
rect.”’

same years, new battery types have
been introduced that dramatically im-
prove the performance and reduce the
price of these indispensable power
sources.

The result is that today we are sur-
rounded by these little miracles. We
have more and more portable, battery-
operated machines around us, and
more and more batteries in them.

What about the batteries them-
selves? All too often we take them for
granted, and sometimes our unin-
formed choice of battery type is incor-
rect. Richard A. Perez’s book, The
Complete Battery Book, is meant for
beginners in battery technology, and
offers a broad introduction to the
subject.

The opening chapter defines the
basic terms used about batteries.
Taken from electrical and chemical
engineering, these definitions cover
Ohm’s Law, battery types, and spe-
cialized battery terms. A table com-
pares lead-acid batteries and Nickel-

cadimum (NiCad) batteries in elec-
trical, life, and cost terms, and gives
an outline for thinking comparatively
about batteries. Finally, there’s a
thorough description of series,
parallel, and series-parallel connection
of batteries for different combinations
of voltages and currents.

There follows a group of chapters on
various types of batteries: lead-acid
(the kind used for starting automo-
biles), NiCad batteries, the very rare
Edison cells, and primary cells. These
last are the batteries we think of most-
ly, and include zinc-carbon, alkaline-
manganese, mercury, silver oxide, and
lithium.

Lead-acid batteries (so called be-
cause of the generation of electricity
by chemical reactions of lead and sul-
phuric acid) may be classified accord-
ing to the use cycle they will survive.
The ordinary automotive starting bat-
tery doesn’t care to be used deep-
cycle; that is, completely discharged
repeatedly. There’s a long parade of
devices meant for deeper cycle use.
These have thicker plates, and often
some amount of antimony added to
them.

NiCad batteries offer an altogether
different operating principle, and an
altogether different set of economic
rules. They cost between $2,000 and
$9,000 per kilowatt-hour, 100 times
more than the lead-acid types. The
NiCad likes deep discharge: these bat-
teries prefer to be discharged all the
way, or almost all the way, before be-
ing recharged. They last longer this
way, and take more of a charge each
time.

Edison cells, using nickel and iron,
were popular for electric automobiles
at the turn of the century. These
devices have fallen almost completely
into disuse because of their astronomi-
cal cost and fast self-discharge: discon-
nect them from the charger and let
them sit without load, and they will
discharge themselves almost as fast as
if they were powering a load.

Primary cells may be used once on-
ly, and then are discarded. In 1800
Allesandro Volta stacked up silver
plates (there goes the dinner service!),

zinc plates, and leather washers, soak-
ing the whole thing in seawater. Sixty
years later Georges Leclanche devel-
oped the zinc-carbon cell, and soon it
was available with a dry electrolyte. In
1900 the United States consumed two
million dry zinc-carbon cells.

Today’s carbon batteries actually
use manganese dioxide as a cathode:
carbon no longer generates electro-
chemical action (although a rod of it
is used as a current collector).

Alkaline batteries are actually only
zinc-manganese cells using purer ma-
terials (for example, a carefully pre-
pared manganese material) and traces
of other elements, such as mercury, or
gold on the contacts for corrosion-
proofing. The superior performance,
and higher price, of alkaline batteries
compared to carbon batteries repre-
sents the same chemical reaction
tuned up and built more carefully.

In mercury cells, the zinc remains
but powdered mercury is used for the
cathode. This costs several times over
the cost of carbon or alkaline batteries,
but has one sterling quality: it can be
dramatically smaller. Button-sized
mercury batteries are used in watches,
hearing aids, cameras, and such de-
vices where small size and low weight
justify the extra expense. Typically
these applications also require that
leakage be prevented at all costs, so a
precision made and tightly sealed case
is also usually a feature of the mercury
cell.

Silver oxide cells are very similar in
construction to mercury cells, but of-
fer some advantages at higher costs.
The anode is zinc, again, but the
cathode is now one of several silver
compounds. At slow discharge rates
they provide more power than mer-
cury cells, and they have a much
longer shelf life.

With lithium batteries we finally see
a premium material replace zinc as the
anode. Lithium anodes are a bear to
manufacture, however, because they
spoil almost instantly in the presence
of water vapor or oxygen. Lithium
batteries will be candidates as early
products when manufacturing starts in
the near-vacuum of space.
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The Complete Battery Book offers a
descriptive chapter on battery charg-
ing methods. These fall into five cate-
gories: chargers powered from house
current, solar powered chargers (after
all, all solar powered electricity must
be put through batteries for use after
the sun goes down), motorized
chargers, wind and water powered
chargers, and batteries charging bat-
teries. This last isn’t as absurd as it
may seem. It permits batteries with
one set of characteristics (perhaps easy
to recharge, but big and fragile) to
recharge batteries with a different set
of characteristics (for example, hard to
recharge but portable). There is also
a chapter on inverters, by which bat-
teries make AC.

Two very useful chapters conclude
the book. A chapter on effective bat-
tery use reviews such issues as battery
noise, power transmission, and battery
safety. A chapter on energy manage-
ment takes up the complex relation-
ship of battery and load.

This book would be more useful if
it included reference data on
commercially-available batteries: type
cross-references, dimensional and
mounting information, and more
specific (and less generic) performance
tables. With that material, it could be
an everyday reference tool in the elec-
tronics laboratory, and not just a learn-
ing resource.

The Complete Battery Book is writ-
ten at an elementary level, essentially
for beginners (though it certainly did
not insult the intelligence of your
reviewer). It requires only the simplest
rudiments of electronics, algebra, and
chemistry: any high school graduate
can master it. It is quite broad but
without much depth, and is obvious-
ly meant to provide a framework for
the bits and pieces of battery knowl-
edge accumulated by the typical elec-
tronic practitioner. Many in the sound
and communications industry will
read it with profit, and companies that
have formed libraries of introductory
texts offered to entry-level employees
ought to consider adding this one.

Ted Uzzle is a member of AES, the
Acoustical Society, and SMPTE. He is
director of marketing development at
Altec Lansing and has written several
book reviews for Sound & Communica-
tions.
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Become a distributor for
MacKenzie’s new digital
message-on-hold system

Here’s your chance to break into the
immense message-on-hold market with
the most reliable, state-of-the-art system
and the most complete marketing
program available today.

THE PRODUCT

I's MacKenzie’s Dynavox Digital
Message-on-Hold System, the only
equipment designed especially for
demanding message-on-hold applica-
tions. The Dynavox is an all-solid-state
record/play system designed to provide
years of reliable service—unlike players
that use tape cassettes never intended for
continuous operation,

Dynavox has no moving parts and
requires 7o maintenance. In fact, each
Dynavox system is unconditionally |
warranted for two years of trouble-free ©
operation. The sound is completely
natural. It’s perfect for promotional
messages and all types of music. Best of
all, Dynavox is manufactured by MacKenzie Laboratories, the leading name
in message repeaters for over 25 years.

THE PROGRAM
To a limited number of committed distributors, MacKenzie is offering a

complete marketing program filled with money-making potential. Here are just
a few of the outstanding features:

DIGTAL MESSAGE-ON-HOLD 5YSTEM) & OV-600 SERES

Dynavox runs continuously and repeats
automatically with absolute reliability.

Custom Productions—Experienced copywriters will work closely with your
customers to develop scripts and record messages using professional voice talent
and music. Your customer simply calls a toll-free number, and in a few days
his programs are ready.

Advertising—With each program you buy, you'll earn co-operative
advertising dollars with which to generate leads for your direct sales force.
MacKenzie will provide prepared print ads and other promotional material ready
for your use. We’ll also be supporting your efforts with a wide-ranging national
ad program.

Sales Training—We'll help you increase profits with sales manuals,
publications and lots of ideas to keep your sales force motivated and up-to-
date on selling Dynavox products.

Call Dan Squibb, National Sales Manager for the Dynavox program, to discuss
qualification requirements for this exciting marketing opportunity. Here’s the
toll-free number: 800-423-4147.

MACKENZIE it s o s,

Circle 238 on Reader Response Card
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Jackfield Line
Featured in New Catalog

ADC Telecommunications, Inc., a
supplier of jackfields to the telecom-
munications industry, has published
its new Wired Assemblies catalog.

The S0-page catalog covers ADC’s
entire line of jackfields, including
Bantam Jackfields in connectorized
and pre-wired models Bantam connec-
torized patch bays; and Longframe
(310) Jackfields in connectorized and
prewired versions. A fourth section of

the catalog lists all jackfield accessories
available from ADC, including ter-
minal blocks, patch cords and plugs.

Circle 6 on Reader Response Card

CATV
WIRING PRODUCTS s s

Panduit Catalog

Describes CATV Wiring Products
A completely revised and updated

24 page catalog is available free from

Panduit Corp., Electrical Group.

Catalog E-CATV-2A describes the

company’s full line of wiring products

for signal communication installations
(cable tv, security, etc.).

The illustrated brochure provides
complete listings of Panduit cable ties
for indoor and outdoor applications.

Circle 7 on Reader Response Card

NATA Releases
Streamlined Sourcebook

The North American Telecommuni-
cations Association (NATA) released
its just updated and streamlined 1988
Telecommunications Sourcebook.

The 250-page sourcebook contains:
an alphabetical listing of over 300
voice and data system equipment
manufacturers and suppliers; a geo-
graphical directory of over 1,500 in-
terconnect contractors and the pro-
ducts they carry; and an overview of
over 140 companies providing financ-
ing, leasing, consulting and publish-
ing services to manufacturers, dis-
tributors and end users.

Prices for NATA’s Members , $25 per
copy, nonmembers $35.

Circle 8 on Reader Response Card
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Anixter Introduces ‘‘Customer
Friendly”’ Ordering System

Anixter Brothers, Inc. has intro-
duced a catalog to accelerate ordering
and delivery of its more than 60,000
wiring system products.

The new sectionalized catalog of
more than 2,000 pages is the first
reference book of its kind for wiring
systems, and in comparison is twice
the size of the Sears, Roebuck and Co.
Fall/Winter catalog. The catalog con-
sists of 37 individually bound, stand-
alone sections, any number of which
can be assembled for each of its cus-
tomer’s needs.

The new catalog has product de-
scriptions, illustrations and diagrams.
Also every Anixter product has its own
part number, as well as supplier
number.

Circle 18 on Reader Response Card

struments, as well as factory new in-
struments, power supplies, coaxial
components, waveguides and wave-
guide components and a line of tech-
nical books. Some items are current
production models, others are hard-
to-find, older models. All items are
ready for immediate sale. Many are
also available for short term rental or
lease.

Equipment categories include
amplifiers, generators, power supplies
and microwave components.

Circle 20 on Reader Response Card

New North American
Directory Published

Six US telecommunications com-
panies have published a combined
directory of their subscribers plus
telex subscribers in Canada.

The fifth annual U.S. Directory for
Telecommunications Subscribers con-
tains more than 70,000 listings of cur-
rent subscribers of FTC Communica-
tions, Graphnet, ITT World Com-
munications, MCI International, RCA
Global Communications and TRT
Telecommunications. In addition to
the U.S. subscriber listings, more than
40,000 Canadian subscribers of CNCP
Telecommunications are included.

The new 1988 directory includes
three sections—an alphabetical listing
of the U.S. subscribers with their telex
numbers and answerbacks, a separate
alphabetical listing of the Canadian
subscribers, and a classified directory
that can be used for locating com-
panies in selected industries through-
out North America.

Copies of the directory are $17.50
each.

Circle 19 on Reader Response Card

Lemo USA
Introduces New Catalog

Lemo USA has introduced its new-
est, expanded and updated technical
catalog, “‘A Pocket Reference for Con-
nector Specifiers.”

Originally introduced in 1986, this
edition has grown in number of pages
by 50 percent to include many new
connector families, contact configura-
tions and materials. Still measuring 3
1/2 inches by eight inches, this
““pocket size’’ catalog permits connec-
tor specifiers to determine which
Lemo connectors meet their needs.

The catalog’s tables are organized
around the main elements needed to
specify connectors: numbers of con-
tacts, working voltages and amps to ac-
commodate cable OD, shell styles and
insulating materials. Connector fami-
lies include mixed and multicontact
connectors, environmentally sealed
connectors, coaxial, triaxial, high
voltage and plastic.

Circle 21 on Reader Response Card

Tucker Electronics
Reference Guide

A free, 350-page catalog is available
from Tucker Electronics. It contains
technical specifications and prices for
more than 4,000 reconditioned test in-

Mercer Electronic’s
Test Equipment Catalog

A new eight-page, catalog featuring
low-cost test equipment was released
by the Mercer Electronic Division of
Simpson Electric Company.

The catalog features the company’s
full line of products, including its re-
cently announced new multifunction
frequency counters and 2 MHZ
Sweep/Function Generator. Other
products featured include 3%2 and 4%2
digit handheld DMM’s; a volt ohm-
Ammeter; a high accuracy, full range
3V, digit Capacitance Tester; and a
variety of other digital instruments
and probes.

Circle 22 on Reader Response Card
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FACES AND PIACES

Amek Expands,
Appoints New Engineer

Amek Systems and Controls, Lid.
of Salford, England, has announced
that negotiations have been finalized
on the purchase of a four acre indus-
trial complex for expansion of its
operations.

The new complex is adjacent to
Amek’s present facilities, where it has
been operating since 1976, and pro-
vides the opportunity for new and
larger metalworking, assembly, wir-
ing, testing and shipping areas that
have become necessary due to recent
sales increases and production de-
mands. Immediate plans are for com-
plete refurbishment of over 15,000
square feet, including a new office and
cafeteria section and rework of other
space as required. Engineering and
administration will remain in the pre-
viously occupied building.

This expansion has also resulted in
a new address for Amek: New Isling-
ton Mill, Regent Trading Estate, Old-
field Rd., Salford MS 4SK England.

In other news from Amek, the com-
pany has announced the appointment
of Ray Dilfield to the position of tech-
nical support engineer for the US
operation.

isting accounts.”’

Strand will report to Bob Scho-
maker, national sales manager for pro-
audio. ‘‘We’re very excited to have
John join us. His background is out-
standing in the sound reinforcement
business,”’ said Schomaker.

Electro-Voice
Announces Appointments

Electro-Voice has announced the ap-
pointment of Ivan C. Schwartz as
broadcast/production marketing spe-
cialist, Doug MacCullum as general
manager of EV Canada, Lid. and
Garry Templin as national sales
manager.

Schwartz will be responsible for
marketing all products related 1o TV,
radio, film/video production, post pro-
duction and broadcast. He was
previously a sound engineer for
Western Washington University and
an independent audio system design
consultant.

In the five years MacCullum has
been with Electro-Voice, he has held

several sales/marketing titles including
western regional sales manager, man-
ager of the firm’s Visalia, CA, opera-
tion, and most recently as national
sales manager.

Templin, during his three years with
Electro-Voice, has served as central
regional sales manager and more
recently as market development
manager for the N/DYM micro-
phones. Before that, he was an
Electro-Voice field sales representative
for several years.

Independent Consulting
Firm Formed by Former CBSer
Mary C. Gruszka, formerly senior
project engineer with CBS, is now an
independent consultant and owner of
MCG Audio Consulting. She special-
izes in TEF audio and acoustical mea-
surements of control rooms, loud-
speakers, etc.; audio, video and com-
munications systems designs; and
location sound recording and technical
writing. She can be reached at 88 Myr-
tle Ave., Edgewater, NJ 07020.

REP NEWS

Strand Joins Yamaha
as District Manager

John Strand has become Yamaha’s
new district manager of pro-audio for
the mid-atlantic states. Strand comes
to Yamaha from Community Light &
Sound where he was regional sales
manager, national sales manager, and
most recently, director of marketing.
“It was time for a change,”’ said
Strand, ‘‘and I wanted to do some-
thing different than I had been doing
for three and a half years. At Yamaha,
I will be responsible for creating and
maintaining distribution of the pro-
audio products and servicing the ex-

Lexicon announced the winners of
its Qutstanding Achievement Awards
and Sales Rep Firm for 1986-1987 at
the company’s annual Pro Audio Rep
Meeting held during the AES Conven-
tion. The Yore Company of White
Bear Lake, MN, was voted Out-
standing Sales Rep Firm of 1986-1987
by members of Lexicon’s sales/mar-
keting and finance departments.

Criteria for the selection included
sales performances, customer service,
and the efficiency and business-like
manner with which the firm repre-
sents Lexicon. Outstanding Achieve-
ment Awards are presented to indivi-
dual representatives who go far beyond
the expected ‘“‘call of duty’’ while
representing Lexicon. The winners of
Lexicon’s Outstanding Achievement
Awards 1986-1987 are: Wally Wilson
of Wilson Audio Sales, Doug Ka-
syon of McFadden Sales, Bruce
Marlin of Marketing Concepts, Scott

Esterson formerly of Marshank
Sales. Esterson joined Lexicon as
western regional sales manager and
now heads the company’s new west
coast office in Los Angeles.

Sorensen Company, a division of
Switchcraft, Inc. has appointed a new
representative company to handle its
New England territory with the excep-
tion of Fairfield County, CT. ICS
Associates, Inc. is the new rep com-
pany and is headquartered at 487
Groton Rd, Westford, MA 01886,
phone, (617) 692-3545.

Javelin Electronics has announced
the addition of a new sales represen-
tative. Roger Ponto Associates of
Kirkland, WA, has been named as
security sales representative for the
Pacific Northwest, including Alaska.
Ponto Associates can be contacted at
12816 N.E. 125 Way, Kirkland, WA
98034, (206) 821-2996.
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-S&C’s Job Report

Format
STATE
city: Name of Job, § Total of Con-
struction, Phase of Project. Contact:
Name, Company, City, State:
Telephone Number.

TOTAL CONSTRUCTION
I—up to $1 million
2—$%1 million to $9 million
3—%9 million to $17 million
4—%17 million to $25 million
5—%25 million and up
NA—Not Available

PHASE OF PROJECT
A—Planning = Consultant is
designing system
B—Pre-Bid = Final plans near
completion
C—Bidding = Bid date set
D—Starting = Electrical
Contractor/
General Contractor/
Owner buying now

The following jobs are in various
phases leading up to bid. If you are
interested in any of the projects,
please contact only the names
printed below.

ALASKA

Aleutian Islands: Shemya AFB, NA, A.
Contact: Craig E. Park, Paoletti/Lewitz
Associates, San Francisco, CA; (4195)
391-7610.

Fairbanks: Fairbanks Activity Center,
NA, B. Contact: Craig E. Park, Paoletti/
Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

ARIZONA

Tuscon: Temple of Art and Music, 2,A.
Contact: Robert Lorelli, Brannigan-Lorelli
Associates, Inc., New York, NY; (212)
420-8787.

CALIFORNIA

Concord: Automatic Data Processing, 1,D.
Contact: Craig E. Park, Paoletti/Lewitz/
Associates, San Francisco, CA; (415)
391-7610.

Fresno: John Wright Theatre, California
State University, Fresno, NA,A. Contact:
Craig E. Park, Paoletti/Lewitz/Associates,
San Francisco, CA (415) 391-7610.

Los Angeles: Ketchum Communications,
1,D. Contact: Craig E. Park, Paoletti/
Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

Los Angeles: Simon Wisenthal Center, 3,
B. Contact: Neil A. Shaw, Paul S. Vene-
klasen & Associates, Inc., Santa Monica,
CA; (213) 450-1733.

Menlo Park: Raychem Corp, 1,A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610.
Milpitas: Sun Microsystems, 1, A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610.
Modesto: Trinity Presbyterian Church,
1,D. Contact: Craig E. Park, Paoletti/
Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

Oakland: East Bay Municipal Utility Dis-
trict, 1,A. Contact: Craig E. Park, Paolet-
ti/Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

Oceanside: Oceanside City Hall, 3,B.
Contact: Neil A. Shaw, Paul S Veneklasen
& Associates, Inc., Santa Monica, CA;
(213) 450-1733.

Palo Alwo: Kleiner, Perkins, Caufield,
Buyer, 1,C. Contact: Craig E. Park, Paolet-
ti/Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

Palo Alto: City Council Chambers, NA,A.
Contact: Craig E. Park, Paoletti/Lewitz/
Associates, San Francisco, CA; (415
391-7610.

Palo Alw: Syntex (USA) NA,A. Contact:
Craig E. Park, Paoletti/Lewitz/Associates,
San Francisco, CA; (415) 391-7610.
Pasadena: Lake Avenue Congregational
Church, 4,A. Contact: Neil A. Shaw, Paul
S. Veneklasen & Associates, Inc., Santa
Monica, CA; (213) 450-1733.
Sacramento: Mercy Hospital, 2,D. Con-
tact: Neil A. Shaw, Paul S. Veneklasen &
Associates, Inc. Santa Monica, CA; (213)
450-1733.

Sacramento: Woodlake Resort/Convention
Hotel, 1,B. Contact: Craig E. Park, Paolet-
ti/Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

San Diego: UCSD Graduate School of In-
ternational Relations, 1,A. Contact: Craig
E. Park, Paoletti/Lewitz/Associates, San
Francisco, CA; (415) 391-7610.

San Diego: UCSD Central Library,
NA,A. Contact: Craig E. Park, Paoletti/
Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

San Francisco: First Interstate Bank of
California, 1,D. Contact: Craig E. Park,
Paoletti/Lewitz/Associates, San Francisco,
CA; (415) 391-7610.

San Francisco: Kleiner, Perkins,
Caufield, Buyer, 1,A. Contact: Craig E.
Park, Paoletti/Lewitz/Associates, San
Francisco, CA; (415) 391-7610.

San Francisco: Portman Hotel, 1,D. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610.
San Francisco: Calvary Presbyterian
Church, IC. Contact: Craig E. Park,
Paoletti/Lewitz/Associates, San Francisco,
CA; (415) 391-7610.

San Francisco: The Moscone Convention

Center Expansion, 1,A. Contact: Craig E.
Park, Paoletti/Lewitz/Associates, San
Francisco, CA; (415) 391-7610.

San Francisco: City Hall Rotunda, 1,A.
Contact: Craig E. Park, Paoletti/Lewitz/
Associates, San Francisco, CA; (415)
391-7610.

San Jose: Ford Aerospace, 1,B. Contact:
Craig E. Park, Paoletti/Lewitz/Associates,
San Francisco, CA; (415) 391-7610.
San Jose: McDonnell-Douglas, 1,D. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7620.
San Jose: San Jose State University Recre-
ation and Events Center, NA, D. Contact:
Edward McCue, Paoletti/Lewitz/Associ-
ates, San Francisco, CA; (415) 391-7610.
San Fose: St. Joseph’s Cathedral Center,
1,B. Contact: Craig E. Park, Paoletti/
Lewitz/Associates, San Francisco, CA;
(415) 391-7610.

Santa Monica: Santa Monica Bay Hotel,
S,B. Contact Neil A. Shaw, Paul S. Vene-
klasen & Associates, Inc., Santa Monica,
CA; (213) 450-1733.

Walnut Creek: Walnut Creek Presbyterian
Church, NA,A. Contact: Craig E. Park,
Paoletti/Lewitz/Associates, San Francisco,
CA; (415) 391-7610.

CONNECTICUT

Hartford: Connecticut State Capitol Hall
of the House of Representatives, NA,D.
Contact: Chuck McGregor, Jaffe Acoustics
Inc., Norwalk, CT; (203) 838-4167.

FLORIDA

Miami: Bayfront Park, 2,D. Contact:
Chuck McGregor, Jaffe Acoustics, Inc.,
Norwalk, CT; (203) 838-4167.

Miami Beach: TOPA, 3,A. Contact:
Chuck McGregor, Jaffe Acoustics Inc.,
Norwalk, CT; (203) 838-4167.

Naples: Marco Philharmonic Hall, 3,B.
Contact: Rick Dyckman, Boran Craig
Barber Construction, Naples, Fl; (813)
643-3343,

Naples: Naples Performing Arts Center,
4,B. Contact: Robert A. Lorelli, Branni-
gan-Lorelli Associates, Inc., New York,
NY; (212) 420-8787.

KENTUCKY

Alexandria: Campbell County H.S. Gym-
nasium, 1,B. Contact: Richard J. Lemker
& Associates, Covington, KY; (606)
261-9529.

To have your jobs listed in S&C’s Job
Report, send your information to:
S&C’s Job Report
25 Willowdale Avenue
Port Washington, NY 11050
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TELECONFERENCING
(continued from page 23)

Engineering Society) should be
carefully considered in the selection
and layout of lighting systems; and all
walls should be illuminated via zoned
preset dimming controls.

Interior Architectural Design

There are many steps in the ar-
chitectural design process that need to
be understood in order to provide
reasonable consulting information to
an architect or to a client. Most impor-
tantly, the majority of conference
center projects have no written pro-
gram prior to their design, and thus
it is very hard to discuss or defend
quality based decisions. It is crucial
that the consultant or audio dealer be-
come part of the programming process
if he is to have any reasonable input
to the resultant facility. Normally, an
architectural project moves through
these phases in the process of design-
ing this type of center (AIA terms):
program development, schematic de-
sign, design development, construc-
tion documents phase, and contract
supervision,

In the first of these phases, the most
important decisions are made, and in-
put is necessary at this time; otherwise
the next two phases will reduce the
cost and quality of the A-V system and
room performance, due to having no
accepted problem definition and solu-
tion in place. (It is interesting to note
that the American Institute of Ar-
chitects considers programming an
optional service, and it is excluded on
a large percentage of projects that we
have been involved with.)

As with most articles of this sort,
this is an overly simplistic treatment
of a very complex set of subject areas.
Since my firm is involved in all of the
above disciplines and decisons, I hope
that the resultant information provides
a practitioner’s introduction to the
scope and character of the problem.
It is easy for the client to express satis-
faction and to judge a project’s suc-
cess; it is far harder to produce it. M

Steven ]. Orfield, a Minneapolis consul-
tant, has been involved with architectural
technology consulting for 15 years and
practices in the fields of acoustics, au-
dio, lighting, daylighting and thermal en-
vironment. He is a member of ASA,
AES, ANSI, ASTM, IES and IFMA.

PME’S ROLE
(continued from page 24)

drafting and project management).
Additionally, the PM/E writes out a
list of technical comments explaining
any limitations of customer desired
equipment and advantages of recom-
mended equipment in the proposal.
Drawings are created along with
specifications to accompany the pro-
posal. The project management ap-
proach and quality control capability
of the company is also included.

Once the contract has been awarded,
the role of the PM/E is crucial. He
assumes total responsibility for this
project for the company and the
customer. The PM/E will first meet
with the salesman to review the ap-
proved contract and define the project
for the implementation group. With
the contract clearly defined a ‘‘systems
meeting’’ is held. It is so called be-
cause the meeting includes representa-
tives from the many departments that
will be involved in the project. Pur-
chasing, Administration, Credit,
Sales, Installation and Engineering
Departments are all represented. The
systems meeting sets the stage for a
smooth-running project.

At the meeting the contract is first
reviewed item by item and any ques-
tions are answered or noted. If the size
of the project warrants it, a project
team will be selected to include a proj-
ect manager, video engineer and audio
engineer. Next the timeline is devel-
oped that includes crucial dates (in-
stallation start-finish, on-site avail-
ability, etc.). If the project has a fast-
track deadline, then the timeline is
based upon this.

An equipment delivery schedule is
made based on the timeline along with
dates for equipment status reports
from purchasing. Meeting minutes are
taken and distributed to all attendees.
Included in the minutes are any ques-
tions that arise and when answers
must be provided.

As the project gets rolling the
PM/E’s task is one of overseeing, coor-
dinating and communicating. He
must make sure the equipment is on
schedule and will arrive on time. Com-
munications with the end-user and the
consultant (if applicable) is very im-
portant. This involves such aspects as
advising the customer of any schedule
changes or problems, attending on-site
project meetings, getting drawing ap-

provals, appraising site readiness, and
carrying out additional site surveys if
required. The PM/E also coordinates
drawing preparation with the project
engineer and the “‘transfer of
knowledge’’ to the technical depart-
ments to allow installation to start
on-schedule.

From this point on, the PM/E
tracks the project daily or weekly
(depending on project size) so that it
“‘gels.”” If any of the crucial milestones
in the timeline change, the PM/E
must adjust the rest of the schedule
and advise all those concerned. As the
project is being constructed in-house,
the PM/E will meet with the QC
manager and the installers to assess the
project’s progress. As in-house con-
struction nears completion, the PM/E
will coordinate with administration,
the shipping department and the
customer for on-site delivery.

During the on-site installation, it is
important that the PM/E is available.
He must be able to respond to on site
problems and equipment failures.
This keeps the installation going and
keeps on-site costs down.

Test procedures and required
documents are also prepared by the
PM/E for the acceptance tests. These
tests cover the entire project and
reassure the customer that what he’s
paying for works. A final punchlist is
developed from these acceptance tests.
The PM/E, with this punchlist, co-
ordinates with necessary people (ad-
mistration, sales, technical and engi-
neering) to finally complete the job.

Once the punchlist is complete, the
PM/E will initiate any service or war-
ranty contracts. He will also send as-
built drawings and manuals to the
customer. This finishes the PM/E’s of-
ficial involvement with the project.
However, he will always be available
to respond to questions or comments
from the customer, as the PM/E will
be the one most likely to be contacted.

A PM/E’s responsibilities are far-
reaching in today’s marketplace. He
brings all the people and pieces
together to construct an installation
that both his company and the end-
user can be proud of. |

SUBSCRIBE TO
SOUND &
COMMUNICATIONS

February 1988
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SUPPLIES*SERVICES*SUPPORT

Kellems Introduces Wire
Management Products

Kellems Division of Hubbell Inc.
has introduced a new line of eco-
nomical wire management products.
Its new ““MiniTrack’’ line features a
series of wire positioning ducts de-
signed to straighten, conceal and pro-
tect small wires and cords.

Constructed of PVC., MiniTrak
provides a way of eliminating tangled
and bent wires. Each five foot length
(which can be cut to size) carries an
adhesive strip that enables mounting
on a variety of surfaces including
plaster, wood, masonry, tile or metal.

Circle 10 on Reader Response Card

Samtec’s Variety of
Array Sockets and Adaptors

Samtec Pin Grid Array Sockets and
Adaptors are available in over 200 pin
grid array patterns from 8 by 8 to 20
by 20. Each is available with a choice
of 13 standard lead socket and 11 stan-
dard terminal styles.

Custom patterns are also available in
arrays from 2 by 2 to 20 by 20. These
custom interconnects are easy to
specify and are priced competively
with standard connectors.

Circle 11 on Reader Response Card

AMP’s Plugs and Jacks
Offer Space Savings

AMP Inc. has introduced shielded
modular plugs and jacks that are
available in six or eight position sizes.
The connectors are plated phosphor
bronze with 50 micro-inches of gold
in the contact area over 50 micro-
inches of nickel. They mate with stan-
dard unshielded products and verify
mating with tactile and audible
feedback.

Circle 12 on Reader Response Card

Murata Erie’s
Fresnel Lens

A new infrared sensor module
featuring a Fresnel lens for increased
sensitivity is now offered by Murata
Erie North America, Inc. This new
sensor-lens combination offers im-
proved sensitivity over sensors previ-
ously available—five meter minimum
human body detection range with 0.3
meter per second movement.

This new device also features a
custom hybrid IC amplifier requiring
1.5mA for operation. Overall dimen-
sions are 1.69 inches L by .91 inches
W by .98 inches H.

Applications include lighting con-
trol systems, on/off controls for home
appliances, heating system controls,
automatic door openers and alarm
systems.

Circle 13 on Reader Response Card
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“THE SETTING IS A KNOGKOUT™

The New York Times, Friday, October 23, 1987

DINER'S JOURNAL

The forbidding Black Rock, as the CBS
Building on Avenue of the Americas
at 53rd Street is dubbed, has sprouted
an exotic flower called China Grill,
an offshoot of Chinoise on Main in
Santa Monica, California.

The setting is a knockout—a soaring
block-long space with pale jade-
colored walls, huge eggshell-colored
light shades suspended from the
ceiling and a gleaming open kitchen.

This restaurant originally had forty twelve-inch coaxial speakers in
its 30 ft. high ceiling. They have been replaced with six #168 black
Soundsphere loudspeakers which are deftly hidden between the egg-
shell light shades. The manager and staff state that the background
music is even and “delightful”’

Steven M. Rosstad of United States Communications, New York City,
is impressed by the sound quality and cost-saving installation. Steven
looks forward to using Soundspheres as a “problem solver” in future
challenging situations.

Write or call direct for further information.

SOUNDSPHERE 3%z 5+%rcws. .

737 Canal Street ® Bldg 23B ¢ Stamford, CT 06902 e USA e Tel (203) 356-1136
Circle 233 on Reader Response Card
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Panduit Announces
Stackable Cable Spacers

A stackable cable spacer for use with
TELCO, CATYV and electrical cables
has been announced by Panduit Corp,
Electrical Group. The spacers have
large openings to provide easy, four-
way entry of cable ties for use perpen-

dicular or vertical to the cable.

The stackable cable spacers are
made of black weather-resistant
polypropyvlene for outdoor use. They
have a snap-fit design which mates the
spacers together.

Circle 14 on Reader Response Card

£ &
¢
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Field Installable TNC
Connectors from Cambridge

A complete line of crimp-on and
twist-on style field-installable connec-
tors called ‘‘Fastfit”’ are available from
Cambridge Products Corp. A bifur-
cated and preassembled center contact
located between two insulators cap-

tures the (solid) center conductor of
the cable in a secure connection.

In the twist-on version, no contact
soldering, crimping, loose clamp nuts
or contacts are handled. No tools and
little manual dexterity is needed to
achieve a firm, solid connection. The
cable is trimmed and its center con-
ductor inserted into the rear of the
connector body. Twisting the cable en-
gages the novel tapered and threaded
back end, grabbing and holding the
cable securely enough to withstand a
S0 pound axial pull.

Circle 15 on Reader Response Card

Jensen Tools’ Cable
Tie Installation Kit

A Cable Tie Installation Kit is avail-
able from Jensen Tools. The kit con-
tains a cable tie tool, 200 ties (100 four-
inch and 100 7¥%-inch) and a 10% by
4Y2 by 1Y2 snap-close plastic case.

To operate the tool, feed the cable
into the tool head, pull the trigger to
secure tie, then twist the tool a single
half-turn to sever.

Circle 16 on Reader Response Card

Look What we Have!

Take alook at the products offered by today’sintercommunications
market. Now compare the quality, variety and affordability
of Tektone’s line. Isn’t it time for you to make the right choice?

NC200N Nurse call system‘\

A

EKB804A Radio/intercom

' E

3

{

- e — T
-

VM102A Video 1flercom

s’

- v
W
M210 Office inferc )

Office/home intercom tR104A Apt. intercom

L3
‘g SF202 Alarm unit

TekTone

Sound & Signal Mfg., Inc.
1331 S. Killian Dr., Lake Park FI. 33403
(305) 844-2383 Toll-free order (outside Fl.) 1-800-327-8466 TLX 51-3438

Circle 245 on Reader Response Card
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Dear Dr. Wokka

Dear Dr. Wokka,
I’m a famous acoustical consultant.
I love my work but I’m bored. Can
you relate? Any suggestions?
Ann Onomons

Dear Ann,

I can relate. This leads me to a
favorite scientific subject—video games
for audio engineers. Don’t despair.
There are so many fascinating
computer-based video games and toys,
you’ll never be bored again. And you
can use them to generate income.

First, some history. The first ‘‘pre-
video’’ audio/video (A/V) game was,
of course, the VU meter. Once studio
engineers got tired of playing ‘‘peg the
meter’’ and ‘“What does ““VU”’
mean?,”’ things got old real fast. The
first true A/V game was the oscillo-
scope, which still has a whole sub-
culture of electronics engineers glued
to the tube. Although it has great
potential due to the number of front
panel controls and the usual drug-like
tube radiation, it is limited. Real-time
stereo, lissajous patterns and dual-
trace displays have a small attention.

A/V games are a boon to our in-
dustry and our profession. They allow
us to play on the job and still get paid.
Everyone knows that sound systems
haven’t changed since the 1940’s and
that it takes a few hours to design a
good system for any venue or hall. The
classic ‘“‘Handbook of Sound Sys-
tems’> by Masterson and Carr (J.
Wiley, 1945), as everyone knows, will
generate all necessary horns play pat-
terns, equipment lists, etc. for any ap-
plication known, and recent compu-
terization of this work by my col-
league, Dr. Fado do Console, makes
this job a matter of minutes. So, as a
dead end profession, the A/V game
has brought new life to sound system
design. Like the medical profession,
outsiders view our work as magic and
we need a continuously changing (thus
improving) ‘‘front.”

A/V games give us new words, new
professional vocabulary, endless
data—the customer wants to believe
this work is mystical (I certainly hope
you’re getting more than $250 per
hour); a demonstrable on-site wonder-
ment, which ensures sound with lots
of winkie-blinks; and wonderful toy-

value equipment to while away the
hours.

Currently, the A/V games available
have grown past the RTA at an in-
credible rate, thanks to computers.
Here are a few categories of them:

1) Sound System Cluster Design
—This class of A/V game needs a big
computer. These babies, given inputs
of acoustical radiation, electrical
behavior and mechanical specs, will
draw radiation patterns, clusters, wir-
ing diagram and SPL contours in 3D.
Of course, no one ever uses them to
design a system. They are merely to
be given to the customer in a large
binder in return for his check for the
system (and the binder). The
customer is happy and the designer
gets to play with the computer all day.
Several programs stand out in my
mind. Moire Compusound (Oakland,
CA) sells ““Vivid Audiocomp’’ which
displays, in full spectrum color, real
time 3D SPL contours on any hall
from any definable speaker cluster.
This requires an IBM mainframe, but
it’s breathtaking on a projection TV,
especially with the HI-RES option.
You define the hall and the systems
(requiring hours of fun data input)
allocate any of 26 colors to various
SPL levels and play your favorite CD
in it. Real time resolution is 50 us, so
the screen really jumps! I’m told that
the visual input overload came close
to killing a man who had experi-
mented with LSD in his youth.

The other game worth mentioning
is “‘All the GIG”’ by Tonaudio (Brare
Green, Surrey England) which simu-
lates a live rock and roll concert. Ex-
cessive SPL makes the crowd hold
their ears. Excessive flying cluster
weight makes the light and sound grid
fall on the artists. A sub-routine here
is called ‘‘bleeding ears’> which
matches the operator’s reflexes with
those of the audience’s hands. This is
also full color and was originally in-
tended for touring and road crews so
they wouldn’t damage hotel furniture.

2) Acoustical Measurement—Vari-
ous computer based acoustical mea-
surement games have far surpassed the
RTA for endless ‘‘hearing with your
eyes”’ games. (‘‘See, it sounds good’’).
Of course, anyone can pick up Master-
son and Carr and do a system design

in an hour and listen to it to tell if it
(a) sounds good and (b) is intelligible.
However, now we can quantify all this
with endless data. Two new games are
noteworthy. First, the TLH machine
(Time/Level/Hertz) made by Nortre
Dame Instruments in South Bend, In-
diana, will generate as many z-band
3D graphics of as many variables as
you can imagine for a sound system.
You can plot SPL v/s time, frequen-
cy, imaginary time, imaginary fre-
quency, room dimension, imaginary
room dimension. So, for a sales tool,
you can charge your customer for as
much time as you want to play with
your THL machine. Of course, with
the RTA, any of the displays can be
construed to mean either good or bad
sound, depending on your whim.
These debates are great to present at
your local AES chapter meeting for
all-night shout-fests. If you have a
PHD, you can hopefully disable the
minds of lessers who might one day
be your competition.

The other game worth mentioning
is the RASTA intelligibility tester
(BBK Instruments, Kingston,
Jamaica) developed by a foundation of
reggae music lovers bent on finding
out why no words at all are discernable
at reggae music concerts! This instru-
ment is an A/V gamester’s dream. It
has three full-color, S inch video
displays and 57 discrete front panel
controls, all of which have an affect on
each display. The machine puts out a
signal (vaguely reminiscent of a
muffled kickdrum and distorted guitar
“‘chink’’) and picks it up with an in-
ternal microphone. None of the infor-
mation on the displays mean anything
at all, but the data output is pheno-
menal. One consultant I know used
this machine to generate $15,000 in in-
come. He brought the machine to the
“‘problem’’ location, generated two

(continued on page 68)
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WIRELESS MICS
(continued from page 28)

seen, that antenna can be noiselessly
switched on-line to replace the one ex-
periencing interference. This system
allows the operator to constantly
monitor antenna status and provide
the best signal available to the receiver
at all times.

The other spectrum analyzer screen
(See Figure S) allows the other
operator to view the amplitude and fil-
ter skirts as well as any spurious sig-
nals within 800 kHz of the transmitter
center-frequency. This is particularly
useful when scanning the upcoming
transmitters during a commercial
break. If some source of interference
arises, a substitution can be made.

By adjusting the display bandwidth,
it is easy to zero-in on sources of inter-
ference. On one production we noted
an increase in the signal strength of
the local television channel 10 sub-
carriers. We were concerned that the
weather prediction was for increased
cloudiness. Because of the relative
position of the transmitting tower, the
cloud bank would reflect more signal
down to our location which would
necessitate replacing an adjacent fre-
quency. We were fortunate that day.
Eventually, the clouds dissipated and
so did a lot of the mystery surrounding
RF microphones.

Each year in metropolitan areas the
interference potential is growing rapid-
ly. The need for frequency coordina-
tion and accurate antenna placement
becomes that much more important
for all RF microphone installations. H

Patrick Baltzell is a television P.A. mixer
and senior technician for Burns Audio in
Los Angeles, CA.

The P-1A CEU: This is a single-
channel rack space signal processor.
According to the company’s literature,
its functions are: (1) loudspeaker fre-
quency and phase response alignment;
(2) SpeakerSenset driver protection;
and (3) cut-only low frequency equali-
zation. The UPM-1 cannot be used
without it.

The P-1A is the epitome of the
classic ‘‘black box.” Besides a power
switch, it features exactly two user-
adjustable controls: a master leve] at-
tenuator calibrated in dB, and a two
position switch labeled ‘‘Lo Cut’’ and
“Flat.”” Two front panel LED:s labeled
“‘Sense’’ and ‘‘Limit”’ display the ac-
tion of the SpeakerSense circuitry (see
below).

Line level signal connections to and
from the P-1A are via standard 3-pin
XLRs. The input is actively balanced,
and the output push-pull; maximum
levels for both are + 26 dBu balanced,
or +20 dBu unbalanced, with hum
and noise at —90 dBu (A-weighted).
This would appear to offer more than
adequate headroom and dynamic
range.

tRegistered trademark of Meyer Sound.

An additional connection (termed
the ‘“Sense’’ connection) from the
power amplifier output back to the
P-1A allows the unit’s SpeakerSense
circuitry to monitor the amp’s output
voltage. According to the instruction
manual, the P-1A incorporates an
RMS limiter and a peak limiter, both
of which are activated whenever the
amplifier output exceeds the safe
operating limits of the drivers. We
gather that this circuitry also controls
the low frequency sliding filter men-
tioned in the press release. The func-
tion of all this is to protect the drivers
from damage and provide a graceful
overload characteristic.

Perhaps the most obvious function
of the P-1A is frequency and phase
response equalization. The redesigned
unit incorporates the ‘‘complementary
phase”’ equalization technology that
Meyer developed for its SIM testing
system (see June 1986 issue of Sound
and Communications). This circuitry,
which has generated considerable talk
(and some controversy) within the in-
dustry, is claimed to offer precise cor-
rective complements to natural
acoustical resonances in both the fre-
quency and phase domains. In this

CLOSER LOOK
(continued from page 53)

ferred to the UPM-1 as a ‘‘passive
quasi-three-way system,” implying a
rather complex crossover network. At
low frequencies, both 5-inch drivers
are active; frequencies above 250 Hz
are handled by the upper cone driver
alone, and highs (3.6 kHz and above)
by the piezo tweeter. (According to the
company, this scheme results in very
even dispersion with a minimum of
“‘combing.’’) The unit’s impedance is
16 ohms.

February 1988
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respect, the P-1A certainly appears to
offer a quite sophisticated level of
technology. (The P-1A’s equalization
circuitry is factory-set and not
user-adjustable.)

Conclusions: The UPM-1/P-1A
system is emblematic of the Meyer
Sound approach: the company makes
no significant attempt to compete on
price, preferring to aim for the high
ground at the quality end of the
market.

The system is more expensive than
most of comparable size, and price
may limit its applicability for many
contractors. In performance, however,
it is definitely a competitor for the top
in its class. The UPM-1 is specified to
be capable of generating an impressive
108 dB SPL continuous and 118 dB
peak when driven with a 125 watt
(16-ohm rating) amplifier. That’s a lot
of sound from so small a box. There
are other amps which sense and cor-
rect for loudspeaker behavior, but
Meyer’s processor can be optimized
for a specific loudspeaker, unlike the
general purpose amps, so it has the
potential for significantly better sound
with very carefully monitored compo-
nent protection. We had the oppor-
tunity to hear the system at the New
York AES Convention last October,
and can attest that its sound quality
is excellent. (The company reports in-
terest from several recording engineers
in using the UPM-1/P-1A for near
field monitoring: quite a compliment
for a reinforcement product!)

Moreover, you need one P-1A per
channel of sound—not per speaker—
so the CEU cost goes down in cases
where you may be using a lot of
speakers but the system is mono-
phonic. Since the box presents a
16-ohm load, you can parallel up to
four on each amplifier output for fur-
ther savings. The unit may therefore
become quite cost-effective in larger
installations.

For clients that require the highest
sound quality and reliability, this
loudspeaker system, we recommend
that you give the UPM-1/P-1A system
a closer look. ]

Clrcle 17 on Reader Response Card

hours, leaving a satisfied customer
with five weeks worth of entertaining
reading.

In conclusion, design systems like
you know they should be done; use
Masterson and Carr and your own
ears. Buy one of the hundreds of
fascinating A/V games available and
play your life away, dazzling and satis-
fying your paying customers with an
ever expanding stream of full-color
data like never before. Lastly, invent
the most outrageous interpretation of
this uninterpretable data you can for
hilarious and rollicking debate with
your colleagues, and find out if any of
them really take these games serious-
ly. (Mark these persons for future
reference). In short, buy a video game
for the audio engineer, fool your boss
and play in your cathode-ray sandbox,
secure and, above all, not bored. Wl

Next Month: Scientifically correct
usage of an equalizer.

Ad Index

DR. WOKKA
(continued from page 66)

boxes worth of full-color hardcopy on
the spot, recommended a re-aiming of
the cluster and went home in two

WHITE HOUSE

(continued from page 47)

day and a half. Fine tuning and
working out the several ‘‘surprises’’
took another two days. The job was
completed in September, 1987, nine
months after the contract was award-
ed. It is in daily use today.

Challenges

This project for the White House
offered many challenges. Designing a
system to be used by people at the
highest level of government under “‘it
can not fail’’ conditions is a big
challenge. Designing a system which
is both technically sophisticated while
at the same time easy to use, and pack-
aging all this in a single 19-inch by
77-inch equipment rack adds yet
another degree of challenge.

Fifteen years from now someone
reading this article may, himself, be
designing a replacement system for
this one. If you do, a couple of sug-
gestions. First, pick the best equip-
ment you can buy. Second, be pre-
pared to commit whatever resources
may be necessary to accomplish your
goal—manpower, money and mate-
rials. Finally, be veeerrry careful when
you estimate your labor. Good luck! l

Bill Peterson founded Professional Sound
Industries in 1971. PSI maintains a com-
plete GSA schedule, consulting division,
commercial and government sales divi-
sion, and manufacturing facility.
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INSTALLATION MANAGER needed for
Phoenix area A/V contractor. Minimum §
years experience in installation, engineer-
ing, estimating, scheduling, supervision,
trouble-shooting and management. Pro-
gressive wage, benefits and incentives.
Send resume to:

SLVA
PO. Box 17197
Phoenix, Arizona 85011

“the audio source”
FOR ALL OF YOUR AUDIO NEEDS
2100 Ward Drive Henderson NV 89015 US A

CALL TO RECEIVE A COPY OF
OUR POCKET-SIZED CATALOG

CATALOGS & ORDERS (800)634-3457
OTHER BUSINESS: (702)565-3400
TWX(910)397-8688

SALES—Fast growing midwest Ohio
Audio/Video contractor seeks qualified
Sales Persons and Sales Engineers for its
Dayton office. Applicants shall have a
minimum of 5 years experience in audio
and/or video systems. Both managerial
and staff positions are available. All replies
held in strictest confidence. Send resume
and salary requirements to: Personal
Director, PO. Box 292974, Dayton, Ohio
45429

PROJECT ENGINEER
Experienced in system design and system
integration for government, institutional
and commercial security systems includ-
ing door control, fire alarm, card access
and perimeter detection. National com-
pany with openings in Colorado, New
Jersey and Georgia, send resume to:
ECSI, 101 Haisted St., E. Orange, NJ
07018.

AUDIO SYSTEMS ENGINEER
New England’s largest multi-discipline
communications contractor seeks experi-
enced professional to head established
audio systems efforts starting April 1,
1988, preferably sooner. All major audio
lines, administrative, engineering and
secretarial support, fully equipped shop,
IBEW-affiliated 45-member installation
crew. Major and minor projects. Limited
travel. Salary and expenses.

Contact Tom Bouliane, SESCO, INC.,,
Boston, MA, (617) 825-6401 to receive
details. All inquiries totally confidential.

Anodized aluminum, photo plastic, silk
screened or engraved for control panels
and connector termination. Rack rails,
hardware and custom circuit cards
PROTO-TEC - (815)744-7173
108 Fairlane Dr. Joliet, IL 60435
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MUSIC SUPPLY CO., INC.

® PUSH-PULL RODS Get Cable through tight places.
® TEST.SET, For the Audio Serviceman
¢ EASY.KARY™ Wire Real Holders — 3 sizes.
* SPEAKER SUPPORT TRUSS [T-Bar Bridge)
Prevent ceiling sag. Speed Instaiistion.
SPEAKER ENCLOSURE, for us¢ with the truss.
EXTENSION CORDS 3 ft. and 10 ft. U.L. Listed
Al 50 states call 1.800-627-1522
OR. Call Collect Local Phone 214-946.-8460
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ENGINEER (SOUND SYSTEM DESIGN)
Established company looking for experi-
enced sound, CCTV, intercom design
engineer. Duties to include on-site
surveys, print layout, equipment sched-
ules, pricing and assistance with closings.
Many fringe benefits. Send resume and
salary requirements to: Independence
Communications, Inc., 960 Rittenhouse
Road, Norristown, PA 19403, Attn: W.
Ahern.

FREE 44 Catalo & 80 Audio/Video Appli
pe 9 pplic.
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RJ3 I X JACKS & CORDS
WIRE & CABLE
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“B" CONNECTORS, TIE WRAPS
DRIVE RINGS & PINS
ARROW STAPLERS
FASTENERS

\ CALL TOLL FREE
-

cabletronix

800-43 1-WIRE (USA)
\_ 800-942-WIRE (NY) J

q
[
[
I
|
|
|
[
|
|
|
|
|
l
|
|
|
|
]
]
|

i

'--i---_--------

Name

CLASSIFIEDS

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

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

Address.

City/State/Zip-

Telephone

CreditCard #

Check Heading You Want

LJSERVICES [OMISCELLANEOUS
JFOR SALE JSITUATIONS WANTED
LJFOR RENT JHELP WANTED

Please send copy & payment to:
Sound & Communications Classifieds

25 Willowdale Avenue, Port Washington, NY 11050
TELEPHONE: (516) 767-2500
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Coming in
March. . .

is another Sound & Com-
munications pull-out
section—this one’s on
Powered Amplifiers.
This special, compre-
hensive guide will pro-
vide the sound contrac-
tor with a diverse selec-
tion of power amps to
choose from to suit his
particular needs.

Also look for articles
on these topics in

March:

Speech Synthesis/
Voice Recognition

Amplification

State of the Market
in Wire & Cable

The World Harvest
Church Sound System

Look for the
March 1988
issue of
Sound & Communications

'TECHNICALLY SPEAKING

Lines and Service

About the only thing that just about everybody reading this page has in
common is sound. You might be a sound contractor that crosses over into
the allied fields of video, security, CCTYV, or specialities in teleconferenc-
ing, or noise masking. Or, you might be a specialty contractor, or music
store that is involved in sound system installations. My favorite story about
recent perspectives in sound contracting is looking back just a few years
ago when there were no professional active electronic crossovers available
(the early ‘70s). I impressed many clients with the ability to bi-amp with
this little “‘wonder-box’’ from White—yes, those little passive crossovers
and filters. In fact, most people thought that bi-amping was having a sec-
ond amplifier ready in a stand-by mode.

We sure have come a long way since then. A quick look through this year’s
Sound & Communications’ Blue Book shows over 30 manufacturers of cross-
overs. Speaking of amplifiers there are over 80 manufacturers of professional
audio power amplifiers! Plain and simple, the marketplace demand for good
sound has been increasing at such a rapid rate that these numbers are not
stymieing—except perhaps to the reps. As a dealer, on the other hand, the
competitive edge of line-exclusivity is rapidly diminishing and becoming
a smaller factor. No single geographic marketplace can sustain a single dealer
supporting that many exclusive franchised lines.

Technology has advanced to the point where it has become a challenge
to design a bad sounding sound system with just about any components
(within reason). The overused adage of science, art, and music really means
more today than ever before. Any one facet cannot overrule the other. Sound
really is about the only trade left that combines an empirical approach, com-
bined with a good understanding of people and the emotions evoked with-
in them. These days the average sound contractor does over one million
in sales with the average system installation just over $10k. With numbers
like these the field is spread out with businesses specializing in different
sized and types of sales.

While some contractors stay within the realm of houses of worship, others
stay in bid work, and others specialize strictly in sophisticated design/install
jobs. Most contractors are focusing in specifically different venues and areas
of technical expertise. The questions do remain though of whose science,
whose art, and whose music? Where do we garner these talents from? Where
do we teach our designers how do develop these works of ingenuity? Where
do we find competent installers and technicians to build and fix them?

Short of full electrical engineering courses—and the work some of these
engineers have been turning out lately makes me wonder—we must all con-
tinue to share our mistakes and accomplishments as we always have in the
past. Some time ago I attended an engineering seminar that got totally lost
in calculus—to the point where the instructor failed to make the point. Af-
ter some grueling hours of non-applicable theory, a brief presentation on
one designer’s point of view based on his 30 years of mistakes was a real
mind-opener. Imagine, here I was busily writing as fast as I could, diagrams
and all, saving myself from countless embarrassments, grief, and lost profits.

In essence that is what hopefully takes place in the forum provided by
a specialized publication like Sound & Communications magazine. High-level
engineering journals are primarily directed at advancing the state-of-the-
art at the manufacturing level, while we are busy at trying to keep up with
the state-of-the-business. Specialized libraries are hard to come by, but even
with the best, applications are best illustrated using today’s art, with to-
day’s music, and yesterday’s science.

Jesse Klapholz
Technical Editor
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VOICE-MATIC...
the only modular automatic mixer
that can be used with any microphone

VOICE-MATIC® was the first modular automatic
mixer and is still the mixer of choice in board-
rooms, churches, courtrooms, meeting rooms and
legislatures around the world. It can be used with
virtually any microphone you choose—dynamic or
powered.

Add the Level-Matic® module
to eliminate system output
changes and the TEQ®
Transversal Equalizer module
to eliminate ringing and
transient signal coloration
and you have the most com-
plete, fully automatic and
operatorless microphone
mixing system there is.

VOICE'MATIC® Speciﬁed by Alt IRP products are made in the U.S.A
sound contractors and con-

sultants worldwide. Designed and manufactured by a
company dedicated to solving problems in sound
with state-of-the-art innovations and technology.

TEQ® Transversal | W am :
Equalizer Module »

Circle 211 on Reader Response Card

& |
Level-Matic® Module '

VOIGE-MATIC

automatic microphone mixer

INDUSTRIAL
RESEARCH
PRODUCTS,

INC.
‘Km’&d COMPANY

321 Bond Street o Elk Grove Village, IL 60007
InIL: 1-312-439-3600
TOLL FREE: 1-800-255-6993
TELEX: 701845 e FAX: 1-312-640-9607



MORE ENTERTAINERS

INSYST ON THE SM58 THAN
ANY OTHER MIRC IN THE
WoriD,

A recent independent survey
of music dealers showed the

Shure SM58 was the best sell-
Ing microphone last month.
The survey has shown the

same result each month
sinceit began. #ore rock,
pop, gospel, country,
and jazz vocalists
and soundmen
insist on the
SM58 than

on any other
~ microphone.That'’s
y because no other mic
4 offers the SM58’s distinctive
sound and comfortable combi-

~ nation of weight and balance.
. Not to mention its years of rugged,
" reliable performance. Fhe SM58 isthe

' world standard professionals insist on.
Don't entrust your career to anything less.

SHURE

THE SOUND OF THE PROFESSIONALS... WORLDWIDE®
Shure Brothers Incorporated, 222 Hartrey Avenue, Evanston, IL 60202-3696. (312) 866-2553.
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