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NEW WAVE DESIGN

Blocking the Incoherent \Xave

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

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

When Electro-Voice invented the constant-directivity horn
in 1972, we really started something. Now we're making
waves again . . . bringing you second-generation CD design
with the most uniform beamwidth control in the industry. To
learn more about HP horns or the high-performance DH1A and
DH2 two-inch-exit drivers designed especially for them, contact
Pro Sound Marketing at Electro-Voice, 600 Cecil St., Buchanan,
MI 49107. We’ll be glad to tell you why when the

competition beams, we just smiie. EI ecl,ro-vo ®
-‘Voice
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New Carver Amps

for permanent
installation, studio,
and concert use.

PM-175 and PM-350.

NOW THAT THE CARVER PM-1.5 IS PROFESSIONALLY SUCCESSFUL,
IT'S STARTED A FAMILY. INTRODUCING THE NEW CARVER PM-175
AND PM-350.

Month after month on demanding tours like Bruce Spring-
steen’s and Michael Jackson’s, night after night in sweltering
bars and clubs, the Carver PM-1.5 has proven itself. Now there
are two more Carver Professional Amplifiers which deliver
equally high performance and sound quality — plus some re-
markable new features that can make your life even easier.

SERIOUS OUTPUT. The new PM-175 delivers 250 watts RMS per
channel into 4 ohms. As much as 500 watts RMS into 8 ohms
bridged mode. The larger PM-350 is rated at 450 watts per
channel into 4 ohms. Up to a whopping 900 watts in 8 ohm
bridged mode. Both with less than 0.5% THD full bandwidth at
any level right up to clipping. Plus 2 ohm capability as well.

SERIOUS PROTECTION. Like the PM-1.5, both new ampilifiers have
no less than five special protection circuits including sophisti-
cated fault interruption against dead shorts, non-musical high
frequency, and DC offset
protection, as well as low
level internal power supply
fault and thermal overload
safeguards. The result is an
amplifier which is kind to
your expensive drivers —as
well as to itself.

OUTBOARD GOES INBOARD.
Each PM-175 and PM-350
has an internal circuit card
bay which accepts Carver's
new plug-in signal process-

CARVER

CARVER

ing modules. Soon to be available is an electronic, program-
mable 2-way stereo crossover, witn 24 dB per octave Linkwitz-
Reilly phase -aligned circuitry, a built-in adjustable high-end
limiter and balanced outputs. And more modules will be avail-
able in the near future to further help you streamline your system.

PRO FROM CONCEPTION. The PM-175 and PM-350 inherited their
father’s best features. Including slow startup and input muting to
eliminate turn-on current surge, 1l-detent level controls, phone
jacks, pcwer, signal, clipping and protection indicators as well

as balanced XLR input connectors. In a bridged mode, both
amplifiers will drive 70-volt lines without the need for external
transformers.

MEET THE FAMILY AT YOUR CARVER DEALER. All remarkable Carver
Professional Amplifiers await your own unigue applications. Hear
their accuracy and appreciate their performance soon.

SPECIFICATIONS: CARVER PM-175 Power: 8 chms, 175 w/channel 20-20kHz both channels driven
with no more-than 0 5% THD 4 ohms, 250 w/channei 20-20kHz both channels driven with no maore
than 0 5% THD 2 ohms 300 w' channel 20-20kHz bath channels driven with no more than 0 5% THD
Br 1%1% 500) watts into 8 ohms, 400 watts into 16 chms. THD-less than 0.5% at any power level fro
20 mW to cltpping. IM Distortion less than 0.1% SMPTE. Frequency Bandwidth: 5Hz-80kHz. Gain: 29
dB. Input Sensitivity: 1.5 V rms. Damping
200 at 1kHz. Slew rate: 25V/ micro second
Noise: Better than 115 dB below 175 watt
A weighted. Inputs. Balanced to ground, XLR
or TRS phone jacks. input Impedance: 15k
ohm each 'e%vc mpatible with 25V and 70V
systems. 19"Wx 3 5"H x11 56'D
SPECIFICATIONS: CARVER PM-350 Power
8 ohms, 350 w/channel 20-20kHz both
hannels driven with no more than 0 5
THD. 4 ohms, 450 w/channel 20-20kHz
both channels driven with no more than
0.5% THD. 2 ohms 450 w/channel 20 20kHz
both channeis driven with no more than 0.5
THD. Bridging: 900 watts into 8 ohms, 750
watts into 16 ohms. THD-less than 0 5% at
any power level from 20 mW to ¢ qu..;g IM
Distortion less than 0.1% SMPTE. Frequency
Bandwidth: 5SHz-80kHz. Gain: 31 dB. Input
Sensitivity: 1.5V rms, Damping: 200 at
1kHz. Slew rate: 25V/micrg second. Noise
Better than 115 dB below 350 watts,
A-wei%hted Inputs- Balanced to ground, XLR
or TRS phone Jacks. Input Impedance 15k
ohm each lej ,Com;;a!xbie with 25V and 70V
systems. 19"Wx3 5"Hx11.56"D

e Powerful ¢ Reliable  Versatile e Stackable « Rugged e Easy to Install e
Compact e Lightweight « Cool Operation « Bridgeable  Quiet
Affordable ¢ Multi-Function Protection e Superb Sound

ARVER
PO.Box 1237, Lynnwad, WA 98046

POWERFUL

MUSICAL
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THE NEW AGE OF WIRELESS
MICROPHONES

by Bill Sien and Steve Barbar

This article will discuss the basics of how wireless
mics work. Frequency-band power limitations as
imposed by FCC regulations will be the point of
departure for a discussion of several different
methods of dealing with receiving problems. These
will include antenna, diversity, & switching systems.
Also, infra-red, wireless headsets, and new direc-
tions in signal processing schemes will be touched
upon.

SOUND AND COMMUNICATIONS

IN THE 1990s

by Greg Prince and Fran Avnet

Sound & Communications looks into the future with
some industry executives for a look at the
technologies, markets, and the role of the contrac-
tor in the next decade.

MIDI AND THE CONTRACTOR

by Jesse Klapholz

MIDI is already firmly established in the M.I.
marketplace. This interface/protocall is rapidly be-
ing included in a myriad of signal processors and
now mixing consoles. Today’s contractor should be
familiar with what MIDI is and how he can profit
from it.

OLYMPICS 1988: TESTING THE SOUND
SYSTEM, PART I

by Mike Klasco

This month we continue to look at the sound
system the world will hear at the 1988 Olympics in
Seoul, Korea.

LAB TEST REPORT: THE IED 6000
SERIES

by Jesse Klapholz and Richard Feld

This month the IED 6000 Series amplifier is tested.

COLUMNS

10

11

The Business Front
Jeffrey Schwartz talks to financial experts for ad-
vice on how to start your own business..

Consultant’s Comments
The correct way to finish up a job is discussed.

combining SOUND MERCHANDISING & MODERN COMMUNICATIONS FOUNDED 1955 © SOUND & COMMUNICATIONS
PUBLISHING, INC., 1987. Reprint of any part of contents without permission forbidden. Titles Registered in the U.S. Patent Office.
Sound & Communications (U.S. P.S. 943-140) is published monthly by Sound & Communications Publications, Inc., 220 Westbury
Ave., Carle Place, N.Y. 11514. 516-334-7880. President, Vincent P. Testa. Subscription rates: U.S.—3 years $37.50, 1 year $15.00. Canada
and Mexico—3 years $48.00, 1 year $18.00. Foreign and South America—1 year $25.00. Second-class postage paid at Carle Place,
NY and at additional mailing office. POSTMASTER: Send address changes to Sound & Communications, P.O. Box 159, Carle Place,

NY 11514,

Sound & Communications



The AT853 } UniPoint Condenser Cardioid

The AT853 con-
denser cardioid
is a remarkable
microphone.

Smaller than

your little finger,
yet with flat

cardioid pattern,
even at the lowest
frequencies.

The AT8653 is so light (1/2-
ounce) it can hang on its own
25-foot cord above a choir or
orchestra. The ingenious wire
adapter permits pointing it
exactly where it's needed
without support cables or
stays, making the AT853 even
less visible.

It also includes a neat stand
adapter to instantly convert
the AT853 into a desk or floor
stand model. Or simply hide it

It's been
hung,
planted,

buried,
strapped,
stood up,
clamped,
taped,
and swung...
allin the name
of better,

less visible

response from ~
30 to 20,000 Hz, ~
and an effective L.y

sound.

needed with mini-
mum visibility.
The AT853
i1s operated
by a single
1.5V “N”
battery or phantom power.
The power module also has a
low-frequency rolloff option
to solve rumble and room
noise problems.
The AT853 is one of a family

ACTUAL
SIZE

of six UniPoint ultra-miniature
condenser microphones. Each
with special features to solve
the toughest sound pickup
problems, plus professional
reliability. And all from the
innovators at Audio-Technica.

The AT853 may be hard to
see, but it’s great to listen to.
Arrange for a hands-on test
today.

in the bushes, behind props, or
wherever superb sound is

- -
audio-technica
A P
Audio-Technica U.S,, Inc., 1221 Commerce Dr., Stow, OH 44224
(216) 686-2600
Clrcle 228 on Reader Response Card
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MODEL 780

Plug-In Cassette For Easy Maintenance

Low Cost

Auto Reverse

Continuous-Play
Half Rack Width Design

Plays Standard Cassette or Tape-Athon
Extended Play Format

Tope-Athon

13633 Crenshaw Boulevard, Hawthome, CA 90250 ¢ (213) 676-6752
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AV-600 SYSTEM

3 Easy To Install
» Easy To Use
Affordable

Jeron Electronic Systems, Inc.
3554 N. Clark St., Chicago, IL 60657 (312) 528-4020
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AT QUAM, WE’'RE
SPEED DEMONS.

We don't like back orders any one piece or one thousand—we'll
betterthan we like back-seatdrivers. ship no later than tomorrow.
That’s why we keep 60,000 speakers Nobody eise in the business has
ready to ship at a moment’s notice. a track record like ours...nor, for

When you order catalogued that matter, a speaker line like ours.
items from Quam today—whether

Quam:
The
Sound Decision

QUAM-NICHOLS COMPANY

234 East Marquette Road « Chicago, INinois 60637
(312) 488-5800
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ICIA FIRST ANNUAL ACHIEVEMENT AWARDS

The ICIA is presenting its first annual Achievement Awards at Commtex Interna-.
tional in Atlanta on February 26. According to Harry R. McGee, executive vice presi-
dent of ICIA, ““The men and women of this industry are producing exciting new
products and utilizing them in a variety of creative and innovative ways. We have es-
tablished this awards program to recognize and highlight their achievements’’ The
ICIA’s highest recognition for contributions to the communications industry—the
Distinguished Achievement Award—went to Jerome Kintner, chairman of Photo &
Sound Company of San Franciso, CA. Kintner was honored for his leadership. It was
under his direction that the firm successfully made the transition to the new video
and computer technology, becoming one of the largest dealers for each and proving
that audio-visual dealers need not limit their horizons. The Manufacturer of the Year
went to Schneider Corporation of America of Woodbury, NY, for its new motorized,
programmable zoom lens for slide projectors. Producer of the Year went to the Socie-
ty for Visual Education of Chicago, IL, for its video tape ‘‘Anne Frank: A Legacy For
Our Time.”” Educator of the Year went to Dr. Bill Wagonseller, professor, Special
Education, University of Nevada, Las Vegas who initiated, created and coordinated a
four-part television series on parenting skills called ‘‘Practical Parenting.” The
Business and Industry Communicator of the Year went to Ken Price, director, Cor-
porate Communications, Compaq Computer Corporation of Houston, TX, for taking
Compaq from a new and unknown company to one with an international reputation.
Not-for-Profit Communicator of the Year went to Greg Coenen, manager, Publications
and Information, Milwaukee Department of City Development, Milwaukee, WI, for the
development of ‘“The Spirit of Milwaukee,’ a 56-projector, multi-image slide show.
ICIA will continue to present its Communications Achievement Awards annually. En-
try forms for the 1988 awards will be available in the summer of 1987.

INFORMATION GATEKEEPERS TO LAUNCH THREE NEWSLETTERS ON FIBER OPTICS
In response to the demand for specialized fiber optic news in industries outside the
telecommunications industry, Information Gatekeepers will be publishing three
newsletters. Military Fibercom will track and report all development and business
opportunities arising from the increasing application of fiber optic technology within
the military. The Defense Department now ranks as the second largest market for
fiber optics, with expenditures expected to top $2 billion by 1990. Editorial will
cover government procurements, programs, contracts and sources; applications;
defense standards; contract results; marketing trends; new technologies; key people
and organizations. Fiber Datacom will be devoted to the market and applications of
fiber optics in data communications. Computer communications is one of the fastest
growing segments of the fiber industry and represents a major growth area for
manufacturers of systems and components. Editorial will cover Systems: office and
factory automation; intelligent building; fiber optic LAN; data bases; instrumenta-
tion; data collection systems; data links; receivers, couplers; automobiles; robotics;
components; data links; receivers, couplers; transmitters; connectors; and test equip-
ment. Fiber Optic Sensor Systems will offer exclusive coverage of what currently
represents the largest area of research and development in electro-optics. Driven
primarily by the needs of military and space programs, the R&D in fiber optic sen-
sors has drastically reduced costs and will soon result in a tremendous boom of new
products in all areas of industry. Prominent among these will be the automotive and
medical industries, where millions of low-cost, throwaway sensors will be required.
Coverage will also be given to fiber optics for imaging and inspection.

FROST & SULLIVAN REPORT STUDIES COMPUTER CALL ACCOUNTING SOFTWARE
A new 335-page report from Frost & Sullivan, ‘‘Computer Based Call Accounting Soft-
ware: PC, Mini, Mainframe'’ (#1670) discerns ‘‘incredible growth potential’’ for the
computerized call accounting market. The report estimates the 1986 market for call
accounting software (micro, mini, mainframe combined) to be about $179.3 million.

8 Sound & Communications



Breaking that down: micro-based accounts for $84.8 million; mini $50.1 million; and
mainframe $44.3 million. The market is projected to reach $797 million by 1991,
growing by as much as 50 percent in 1987 alone and by an average of over 30 per-
cent a year through 1991. The report traces the history of call accounting, profiles
the major players in the market today, and discusses the continuing effects of
government deregulation in the field of telecommunications as a whole. The report
takes note of the large and growing number of PBXs installed by American com-
panies across the industrial spectrum. The installed based of PBXs represents a
market, much of it still untapped, for call accounting software. The price of the

{ report is $1,850.

ITEL TO ACQUIRE ANIXTER FOR A HALF-BILLION DOLLARS
The board of directors of Itel Corporation and Anixter Bros. Inc. approved the ac-
quisition of Anixter Bros. by Itel in a transaction valued at over $500,000,000. Itel
has agreed to pay $14 per share in cash for all Anixter common shares. At publica-
tion, Anixter had 36.4 million shares outstanding. Anixter is a supplier of wire and
cable and other products used in the telecommunications, data communications and

cable TV industries.

STUNTED FIBER OPTICS MARKET EXPECTS TO SEE FUTURE GROWTH

A report from Frost & Sullivan, Inc., ‘‘Fiber Optic Telecommunications Networks in
the U.S8)’ predicts that the sales of fiber optic components used in telecommunica-
tions applications will increase less than five percent annually from $515 million in
1986 to $560 million in 1988. But growth in each of the following three years will
average nearly 15 percent, yielding an $851 million market in 1991. (Constant 1986
dollars are used throughout the study.)

The Regional Bell Operating Companies (RBOCs) will provide the bulk of post-1988
growth, as consumption of fiber cable for feeder line jumps from £00,000 km in
1986 to 750,000 km in 1991. The local loop application using fiber rather than wires
to connect individual telephone subscribers to a telephone company central office
switch—is expected to grow even more from 120,000 km to 740,000 km over the
forecast period.

The long-haul telecommunications market, which drove the fiber optics industry to
double its sales annually during the early 1980s will decline in near-term fiber cable
footage demand. Falling prices will also contribute to slow growth, which expects
fiber cable that costs 30 cents per meter in 1986 to go for 25 cents in 1988.

The major gowth factor that will begin to be felt in the late 1980s will be the spread
of Integrated Services Digital Network (ISDN). ISDN will provide for voice, data and
video transmission from any telephone/workstation to any other.

SIGHT & SOUND ENTERTAINMENT’S U-VU AIMED AT CHILDREN‘S MARKET

Sight & Sound Entertainment has introduced a new concept of music video enter-
tainment that has set a precedent within the industry, according to the company.
The children’s retail market has now been targeted to receive custom programming
tailored to meet the needs of an audience between the ages of 6 and 13 years old. The
new program, entitled U-VU, combines a blend of music video, cartoons, special
features, and public service announcements into a two-hour format. According to
Michael DuKane, president of Sight & Sound Entertainment, ‘‘Fashion retail is the
largest growing video market for closed-circuit music video. The problem is that it
has only targeted young men’s and junior departments. We have designed a program
that not only meets the needs of children, but parents as well. They will find this
customized program to be not only entertaining, but educational’’ The U-VU pro-
gram is currently being implemented in Kids ““R’’ Us.

February 1987 ¢



THE BUSINESS FRONT

Starting Your Own Business

he sound and communi-
cations industry has prov-

e C0 10 be a lucrative area

for those who have opted to
start their own businesses. In-
dividuals who have started
sound contracting, consulting,
and sales rep firms often leave
secure, well-paying jobs with
major companies to embark on
an entrepreneurial endeavor
which they hope will be even
more rewarding.

Because this is an industry
that requires extensive know-
ledge and experience, whether
it be engineering experience or
strong ties with major manu-
facturers, there are some basic
issues that must be addressed
before forming a business.
Those who have recently start-
ed their own companies ac-
knowledge that it is important
to see a financial planning con-
sultant (either a CPA or
business consultant).

While experience and repu-
tation are givens, equally im-
portant is discipline and the
organizational skills necessary
in managing a business. After
this is established, the financial
planner will provide an outline
of the necessary procedures in
forming a business. For exam-
ple, he will help determine the
necessary capital requirements,
proper cash flow to start and
maintain a business, tax regula-
tions, and local licensing pro-
cedures. (Where licensing is
concerned, it is also important
to consult with an attorney.)

The financial planner will
also help the individual deter-
mine whether or not to form a
corporation, sole proprietor-
ship, or partnership (when
more than one principal is in-
volved). Although, each situa-
tion is unique, if the business
being formed will impose any
kind of liability, the in-
dividual(s) forming the new
business should incorporate to
protect their personal assets.

Warren Brown, a business
consultant in the Los Angeles

area, who advises sales reps in
various industries, noted that
there are several advantages
associated with forming a pro-
prietorship. “‘In a sole pro-
prietorship you have a lot more
flexibility in what you are do-
ing.” said Brown. “If you in-
corporate, even if you are the
sole stockholder, you still have
to work in a certain way to meet
state corporation board re-
quirements. A proprietor can
change things overnight at the
blink of an eye. Such changes
might include financially
regrouping.’”’

However, he cautioned that
a contractor or consultant, who
may be open to lawsuits, may
be better off incorporating. *‘In
a situation where insurance
can’t properly protect a busi-
ness from a lawsuit that would
devestate the owner of the bus-
iness, then he may be advised
to incorporate,” said Brown.
““One might also want to incor-
porate to shelter his income.”

One of Brown’s clients is
Geoffrey Keleher, who started
Design Factors, a manufac-
turers’ rep firm in Arcadia,
CA, covering the sound signal-
ling and security marketplace.
With his rep firm now estab-
lished, his clients include
sound contractors, fire and
security specialists, and he
deals in the interconnect mar-
ket. He started his firm in
1985, after serving as sales
manager for MacKenzie Lab-
oratories for 16 years. After
leaving MacKenzie he spent
one year working for a sales rep
firm and then decided to go
into business for himself. He
noted that he had no problems
in establishing the business.

‘““When you have problems
in starting a business it means
either you don’t know enough
about the business, you don’t
understand the industry, or you
are undercapitalized,” said
Keleher. “‘If you don’t have
any of those problems, then
your only other problem could

be personnel, unless you
already know the people you
hire.”’

The initial organizational
procedure Keleher underwent
was to consult with an attorney
and financial consultant
(Brown) to determine how to
structure the business (eg:
whether or not to incorporate)
and set up an office with
telephones and a letterhead.

Keleher noted that to be a
successful sales rep in this in-
dustry it is important to have
good organizational skills. ‘“We
require a good record-keeping
system, a good copy machine,
typewriters, a computer with
appropriate software, and good
filing systems,” said Keleher.
“A contractor, on the other
hand, has to have a labor force
up front, a warehouse, vehicles
to move equipment around,
and liability insurance.””

For sound contractors start-
ing their own businesses, addi-
tional logistical requirements
such as inventory and setting
up a showroom arise. Greg
Lukens and Tom Peters formed
Washington Professional Sys-
tems in Wheaton, MD, a con-
tracting firm that services the
church, conference room, and
industrial film markets. Repu-
tation in the industry, ties with
manufacturers, and a vision of
a strong potential for growth in
the Washington market mo-
tivated them to form the
business.

Washington Professional
joined forces with Washington
Music, also in Wheaton, MD,
because of its large inventory,
much of which is used in the
church systems the company
installs. ‘“‘If we were to have
started the business without
having a sister music store, it
would have cost us as much as
$1 million,” said Lukens. Fac-
tors such as ample industrial
sound installation work avail-
able in their region, along with
their reputations, alleviated any
potential problems in starting

By Jeffrey Schwartz

up this particular company. In
establishing the new firm, the
two rented a facility, and built
two acoustically treated demo
rooms with Soundcraft and
Yamaha PM 3000 mixing con-
soles on display.

““We have been in the sound
and communications industry
for many years and decided to
organize our talents into a new
company with added features,”
said Lukens, noting credit as
the barrier for most contractors
who start their own companies.
‘““Tom Peters worked for
EMCO, which created a divi-
sion geared toward market-
ing government audio vid-
eo systems. He increased
EMCO’s work from $150,000
to $5 million in a five year
period, which helped get
manufacturers’ attention.
When he told manufacturers
that we wanted to market their
products, they knew we had
the clout to do the work.
Financial organization and
history is critical. For someone
to come into the sound contrac-
ting market starting with
$1,000 to $5,000 jobs and grow
to $100,000 and $500,000 jobs,
and build a credit line with ma-
jor manufacturers, is realistical-
ly a 10 year fight. Manufac-
turers don’t want to underwrite
the credit of a beginning con-
tractor.”’

Consultants, who often vary
in their design philosophies,
frequently choose to start their
own firms in order to produce
systems using their ideals and
to raise their personal income
ceilings. Tom Norman, who
formed Design Ethic in Lake
Forest, CA, a consulting firm
that specializes in the area of
audio and video security sys-
tems, found that it required a
small capital investment to start
his business.

“‘A consulting firm is a rel-
atively inexpensive business to
open,” noted Norman, who
put aside six months income to

(continued on page 39)
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CONSULTANT'S COMMENTS

FINISHING THE JOB

ompletion of a sound
system project should

s De more than simply

finishing the installation.
The success of a system de-
pends on the owner’s abili-
ty to make proper use of it
and, therefore, the sound
system must be thoroughly
burned in, tested, tuned
and adjusted. Most impor-
tantly, the owner (or the ac-
tual users) must be given
sufficient training in the
operation of the system.
The world’s greatest sound
system design and installa-
tion is useless if the owner
cannot operate it correctly.
Finally, sufficient docu-
mentation must be provid-
ed so that the owner can
make use of the system
without constantly calling
in the installer.

Completion of a
sound system proj-
ect should be more
than simply finish-
ing the installation.

A good specification will
include provisions for the
particular steps in com-
pleting the installation, but
even when it does not, the
contractor should consider
taking the following steps—
once the last wire has been
connected, one last check of
signal flow should be made

prior to full power up to
prevent any damage to
equipment due to errors.
Then the entire system can
be turned on, and although
the temptation is great to
throw in a favorite compact
disc and start listening, each
portion of the system in the
signal check should be in-
dividually tested for proper
gain, bandpass, noise level,
and stability under various
operating conditions. Once
proper operation of all de-
vices is verified, a rough
tuning can be established
and some listening can be
enjoyed.

Although final tuning
and adjustment may be
done by the consultant or
designer, the contractor
should perform an initial
tuning of the system. Mul-
tiway arrays can be adjusted
through one-third octave
real time analysis. Signal
delays can be set with an
impulse generator and an
oscilloscope, and proper
gain structure can be set up.
All tuning should be veri-
fied by ear with recorded
and live sources.

A- verification test report
should be compiled before
the consultant or other
authorities are brought in to
inspect the installation for
conformance with the de-
sign specification. This
report should include one-
third octave sound level
measurements at a variety
of locations, especially in
critical areas such as under
balconies, back rows, and
far side seats. These mea-
surements should be made
separately for each of several
systems covering each area,
such as the array, side stacks

and underbalcony speakers.
The report should also in-
clude a checklist of all de-
vices and circuits and a
signed verification that they
all have been checked for
proper wiring, polarity, sig-
nal pass and correct opera-
tion. This report signifies
that the installation is com-
plete, and that the contract-
or is prepared for accept-
ance testing. Note that in
many specifications, the
contractor is frequently
responsible for the consult-
ant’s lost time and travel
due to failure to have the
system complete in time for
acceptance testing, so the
report should not be issued
until the system is truly
complete.

Although acceptance
testing is the responsibility
of the consultant, the con-
tractor should assist in
whatever procedures the
consultant may want to per-
form in order to verify for
the owner that the system
has been installed as
specified, and will perform
as intended. Many of these
tests will duplicate those
performed during the veri-
fication tests, so the advance
preparation by the contract-
or is well worth it. In case
problems develop, the con-
tractor’s intimate know-
ledge of the installation
combined with the design-
er’s knowledge of the
system’s intended perform-
ance based on previous
designs make a powerful
combination for trouble-
shooting.

In many instances, train-
ing and techriical operations
assistance may also be in the
consultant’s workscope, but

by Marc L. Beningson
Jaffe Acoustics, Inc.

the contractor should play a
role in educating the user
because, in the long run,
the contractor may have to
live in the same communi-
ty as the installation and any
perceived problems may
reflect back on him. (Re-
member that the consult-
ant’s reputation may also be
tarnished by a poor installa-
tion of a perfectly adequate
design.) It is in the best in-
terests of the contractor to
ensure that the owner
knows how to make use of
each piece of equipment
and the system as a whole.

Documentation should
describe basic functions
such as power on and off
procedures, signal routing
for basic functions, a listing
of all tuning presets (90 per-
cent of all service calls in the
first three months of opera-
tion are doubtless caused by
misadjustment of settings
by itchy fingers), a running
sheet of all wiring connec-
tions, a signal flow diagram,
cutsheets and operator’s
manuals for all equipment
supplied (in a well-organ-
1zed binder), and all as-built
drawings. The contractor’s
24 hour service phone num-
ber should also be promi-
nently displayed in the doc-
umentation in case of emer-
gencies. No job is over un-
til the paperwork is done,
and the project should not
be considered complete un-
til documentation is sup-
plied in its entirety. The
consultant should not sign
off the installation as com-
plete until this is done, so
the contractor will not
receive his final payment,
which ought to be incentive
enough.

————————————————
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THE ONLY WIRELESS MICROPHONE EQUIPPED TO TRIUMPH IN

The airwaves are bursting with interference. TV you 48 channels — 48 opportunities to get on the air
broadcasts. police emergency calls, taxi dispatches,  without interference. With a mere push of a button.
even other wireless microphones. In fact, withas few as 4 Sony wireless microphones

All of which can make a performer look bad, and a tuner, you can reach 168 microphone channels.
and an engineer look worse. But fortunately, Sony has  And the Sony Wireless System makes it possible to use
created an effective alternative to the anxiety of con- up to 13 microphones in the same place at the same
ventional wireless microphones. The VHF Synthesized  time. Also, Sony’s tuner gives you an easy-to-read LCD
Wireless System. display. Which is an indispensable asset when you

TUNE YOUR WAY OUT OF A JAM. happen to be in a big hurry.

Other wireless microphones are pre-tuned to just In addition, Sony’s wireless microphones won’t
one channel. Each electronically synthesized Sony leave you wincing at poor dynamic range. Thanks to a
VHF wireless microphone, on the other hand, gives  companding technique which yields a dynamic range
©1985Sony Corp. of America. Somy is u iegistered trademark of Suny Carp. Sony Communizations Products Co.. Sony Drive, Park Ridge, N.J. 07656, Usc of Sony wircless devices is regulated by the FCC asdescribed




THE BATTLE OF THE BANDS.

in excess of 94dB. Well within the realm of wired
microphone performance.

The Sony system is also designed to
withstand the rigors of live recording. Be-
sides being lightweight, it’s also extremely
sturdy. Including everything from the mi-
crophones, to the body pack transmitter, to
the tuners, to the shock-resistant portable
cases and rack-mounting brackets.

An arsenal of equipment designed to
be invaluable to vou 1n the battle of the
bands. And to be an exceptional value

in Part M cuhnart Hnfihas BOC rnoulatinne and eonirives an annranniate

as well—about $3.000 for a full-diversity system.
A small price to pay to keep a respected engineer’s
reputation from being at the mercy of a taxi dispatcher.
For more information about the Sony Wireless
Sy stem, call the Sony Professional Audio office nearest
you. In the East, call (201) 368-5185; in the
South (615) 883-8140; in the Central
y Region,(312) 773-6000 :and
in the West, (213) 537-4300 .

SONY

Professional Audio
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A ——
THE
NEW AGE

OF
WIRELESS

MICROPHONES

by Bill Sien and Steve Barbar

Wireless microphones have come a long
way since they were first introduced some
25 years ago. Back then they were con-
sidered luxury items reserved only for the
rich and famous and even then they were
only used after all other alternatives had
been exhausted. After all, cordless micro-
phones in those days had more snap,
crackle, and pop than any cereal you
could find on the market. When they were
used, however, eliminating those ugly
cumbersome cables freed the performers
to “‘do their thing.”

Today, it is a new story. Due to the tech-
nical revolution of wireless systems over
the past several years, cordless micro-
phones are no longer difficult to use, un-
reliable, or of poor sound quality. The
snap, crackle, and pops are gone and
wireless microphones are being used daily
in TV, CCTV, film, on stage, in sports,
churches, conference rooms, and auditor-
iums. They are used not only for voice
reinforcement but also for wireless musical
instruments, as well as wireless voice rec-
ognition systems. Furthermore, one does
not have to be rich or famous as there are
systems available in all price ranges.

Sound & Communications
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The instructor is wearing a microphone from Williams

Sound.

This shop teacher is talking to a hearing-impaired student
via a Com Tek wireless microphone system.

This teacher is using a Com Tek hand-held wireless
microphone.
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FCC CONSIDERATIONS

There are several factors that have helped
in the wireless revolution. One of the im-
portant factors concerns the question of
frequency allocation. In the United States
the FCC (Federal Communications Com-
mission) governs our airwaves including
wireless (radio) microphones. As any ham
radio operator will confirm, the airways are
very crowded and competing for usable fre-
quencies is a difficult task at best for the
.05 watt wireless microphone user. Using
wireless microphones successfully in areas
that have two-way radios is very difficult.
Typically, the output of two-way radios
ranges between two watts for portables up
to 100 watts for base stations. As a matter
of policy, and as a result of the frequency
shortage, the FCC goes to great lengths to
discourage the use of the airways in situa-
tions where wired communication is
feasible.

In addition, the FCC does not appreciate
the need for wireless microphones, as it is
generally considered nonessential. How-
ever, the FCC has seen fit to allow wire-
less microphones on certain portions of the
VHF high band. Specifically, the frequen-
cies between 174 MHz to 216 MHz have
been set aside for the use of wireless
microphones in motion picture/TV pro-
duction and radio/TV broadcasting. This
portion of the band contains the frequen-
cies used by TV channels 7 through 14.
However, wireless microphone users are

considered by the FCC to be secondary
users, meaning that they may not be used
when interference is experienced by the
primary (broadcast station) user. Problems
are avoided by utilizing the local unused
TV channel since no two adjacent chan-
nels are present within the same city.

Since 1984 the FCC has also set aside
discrete frequencies in the high 169 MHz
and low 170 MHz range for radio micro-
phones. For the most part, authorized
users have relatively clean frequencies
within these new frequencies, and
therefore only need to concern themselves
with interference from other wireless
microphone users. In actual practice this
is generally not a major concern since, as
pointed out above, wireless microphones
radiate such low power.

It should be mentioned that there are
wireless microphone systems manufac-
tured in the UHF band. Currently there
is little interest in this band in the US
because there are no UHF frequencies set
aside by the FCC for wireless microphone
use. Due to the congestion of high powered
two-way radios operating in the UHF
band, interference is greatly increased.
Furthermore, the cost of manufacturing
systems in the UHF band is considerably
higher. Because radio propagation in this
band is highly subject to multipath-
induced dropouts, diversity receivers are
mandatory, thereby increasing costs. Addi-
tional radio propagation losses in the UHF

For more details call
Tom Roseberry at
Innovative Electronic
Designs, Inc.

(502) 267-7436.
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band results in either very short working
range or the need for RF power amplifiers.
Generally, directional antennas are need-
ed for the receivers, further reducing
system operational flexibility.

There are some low cost systems
manufactured in the 499 MHz and 72 MHz
bands. These systems are for the most part
of limited quality and are not of interest
for high performance applications. They
compete for the airways with garage door
openers and other consumer products, fur-
ther reducing the chance of successful per-
formance. These systerns, as well as infra-
red systems, will not be included in this
discussion.

AUDIO AND THE FCC

The audio quality of early wireless
microphone designs often presented the
user with less than desirable performance.
This is partially due to technical restric-
tions imposed by the FCC on wireless
transmitters that preclude obtaining the
signal-to-noise and dynamic range levels
required for professional applications

The FCC regulates the maximum per-
missible carrier deviation and occupied RF
bandwidth—thereby limiting dynamic
range in wireless microphone systems, FM
broadcasting, and TV audio carriers. For
wireless microphones operating in the
VHF high band, FCC requirements limit
deviation to +/— 15 kHz. Residual FM
due to transmitter audio circuit noise,
transmitter oscillator noise, and receiver
local oscillator noise must be less than 0.34
Hz (rms) to achieve a 90 dB S/N (signal-
to-noise-ratio). This does not include the
noise contribution of the additional
receiver circuits. Without audio process-
ing, even extremely well designed wireless
microphone systems can rarely achieve bet-
ter than 85 dB S/N.

Wireless microphones operating in the
900 MHz frequency range are allowed
+/— 75 KHz deviation. At first glance,
this additional deviation might seem to
solve the S/N problem, but in actuality it
does not. The fact is that at higher fre-
quencies, incidental FM (phase noise) in-
creases and the wider deviation merely off-
sets the incidental FM.

What we have discussed thus far has
been under ideal conditions. In
metropolitan areas, the spurious output
from high power transmitters, low level
broadband transmitter noise, and electrical
contact noise and arcing can result in a
high ambient RF noise level across a wide
RF-spectrum range. The noise generated
is usually of an objectional nature con-
sisting of random noise bursts and low
level modulated tones. Even if wireless
equipment could be designed to achieve 90
dB S/N without processing, it is unlikely
that 80 dB S/N would be realized in ur-
ban areas.

AUDIO SIGNAL PROCESSING
To overcome the S/N and dynamic range
limitations, most manufacturers employ

Sound & Communications




cooperative compressor/expander process-
ing. The term “‘cooperative’’ is used be-
cause complementary signal processing is
applied at both ends of the audio link. The
total input dynamic range is compressed
by a 2:1 ratio in the transmitter, and ex-
panded by a 1:2 ratio in the receiver.

For instance, if a signal enters the
transmitter with 100 dB of dynamic range,
the compressed transmit-signal’s dynamic
range would be 50 dB. The maximum
audio level fully deviates, just as in an or-
dinary transmitter, and the receiver de-
modulator output is a replica of the com-
pressed audio signal produced in the
transmitter. The noise floor of the RF link
is assumed to be 70 dB to 80 dB below the
audio level at full deviation. This is typical
of the S/N found in unprocessed wireless
microphone systems. When the com-
pressed demodulator output is expanded
in the receiver, the full 100 dB of dynamic
range is restored.

In the expansion process, RF link noise
is processed in the same manner as the
audio. If the link noise is 70 dB below the
audio level at full deviation, the 1:2 expan-
sion will result in a reduction to a theo-
retical 140 dB below the same reference
audio level. Nonetheless, the performance
of the processor circuitry itself limits the
actual dynamic range to 90 dB-105 dB
(depending on the design). The only
residual noise is the ‘‘white’’ self noise of
the processor, which is far and away more
tolerable than the objectionable RF link
noise. The processing removes the dy-
namic range limitations of the RF link—
reducing low level spurious tones and noise
bursts to inaudibility.

The processors in wireless microphones
have much in common with the processors
used in recording. One typical device is the
NE-572 which permits control over attack
and release times, and offers much faster
attack time than previous devices. The
NE-572 allows the use of an external low-
noise op-amp for the processing amplifier,
yielding an improved dynamic range.
Another device of note comes from dbx,
a leader in the development of similar
devices used primarily in the recording in-
dustry. Until recently, other systems by
dbx did not meet the size and current (i.e.,
electrical) criteria necessary for wireless
transmitter design. The device works in
very much the same way as the NE-572.
and has recently been introduced in a unit
by Samson.

Due to the high performance offered by
new processors, the emphasis of their in-
audible operation can be tempting.
However subtle, the finite attack and
release times of the audio level detectors
within the compressor/expander circuit
slightly alter the dynamics of complex
audio waveforms. Also, during compres-
sion, certain phase information is lost. In
both cases it takes a discriminating ear to
detect the presence of the processor, and
the benefits of the increased dynamic range
and S/N far outweigh the insignificant ef-
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Williams Wireless Works

Only Williams Wireless Microphones
offer these features:

* Frequency programmable
* VHF Hi-band operation

* True diversity receiver
» Compander noise reduction
* Three-year warranty

* $995 suggested list

The Williams Wireless
now includes the Shure
838 Microphone.

WMS T8 Transmitter with MIC 838
and WMS R8 Receiver

For more information call ‘MW@‘"

1-800-328-6190

Circle 239 on Reader Response Card

We’ve Gone
in Another
Direction...

... our first Graphic Equalizer
featuring Linear Controls with
the best signal to noise and
highest filter precision of any :
R-C Active Graphic we've in St ruments
tested! Division of C VAN R Inc

P. O. Box 698, Austin, Texas 78767

TELEX 776409 WHITE INST AUS
512/892-0752
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Cetec Vega’s VS-1 wireless micraphone system.

i4

fects of the processor.

As component designs improve in both
size and power consumption, additional
methods of processing may become
available for wireless equipment. One such
method would be an improvement on ex-
isting companding technology, providing
dedicated spectral companding over several
sections of the audio bandwidth. Another
would be to incorporate a Dynamic Noise
Reduction (DNR) system that would react
to input levels. Both of these methods are
routinely used in the recording industry.

Digital audio offers a different approach
to solving the problem of dynamic range
in wireless microphones. In this type of
system the input signal would first be con-
verted to a digital signal via an A/D con-
verter and then transmitted. After the
demodulator, the signal would be con-
verted back to analog via a D/A converter.
Hence, a multitude of processing functions
could be performed using DSP (digital
signal processing). Also, a direct digital
output could be used for a digital mixer.
(See: ““Digital Signal Processing,”” Sound
& Communications, Mike Biegel, Dec.
1986)

This method is currently not feasible for
several reasons. PCM digital signals require
much greater deviation than analog signals.
The phase relationship of the RF carrier
and diversity switching can cause glitches.
Also, the accumulation of unsynchronized
digital clocks can cause noise more unplea-
sant than that found in unprocessed sys-
tems. Limitations by the FCC on both
digital transmission and occupied band-
width are a problem.

The processing found in today's wireless
microphones offers professional quality
audio with a minimal amount of artifacts.
These newer DNR devices are small, of-
fer low current drain, and provide manu-
facturers with proven low-cost perfor-
mance.

DROPOUTS & NOISE

Areas with metal obstructions ¢ducts,
reinforced concrete, steel beams, furniture,
etc.) are good reflective surfaces for the
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VHF-band. Nonmetallic objects (including
the human body) can absorb RF in the
same manner as audio frequencies are ab-
sorbed in the acoustical environment.
Thus, reliable range is significantly re-
duced by both absorption and reflection
of the RF energy. These multipaths create
multiple small points in space where the
signal level is much lower than the average
level. The worst case, a total dropout of RF
and consequentially audio as well, eccurs
when the two radio-waves are 180 degrees
out of phase with each other. These
dropauts, frequently called ““hits,” can be
most annoying and, depending on the
situation, may render the system unusable.

An equally annoying phenomenon, ap-
propriately called ‘‘noise-ups,”’ occurs
when the two signals are less than 180
degrees out of phase with one another.
This occurs when the average signal level
is low, due to the vector summation of the
direct and the reflective waves, and the
receiver squelch circuits briefly close caus-
ing the receiver to lose capture of the in-
tended transmitted signal. Stray interfer-
ing signals then may be permitted to enter
the receiver, causing any of a wide variety
of objectionable noises.

DIVERSITY
Diversity is one of the most familiar buzz
wards one hears whenever the discussion
of wireless microphones comes up. It was
through the use of diversity receiver tech-
niques that one of the biggest problems
plaguing cordless microphones—fades and
dropouts due to multipaths—were
significantly minimized. The first wireless
microphone diversity system was introduc-
ed by Cetec Vega in the mid-1970s.
Diversity provides the continuous and
instantaneous selection of the ouwtput of
two antennas—passing the larger signal.
With properly spaced and positioned
receiving antennas, the variations tend to
average out. A good diversity system will
provide almost total freedom from drop-
outs and noise-ups caused by multipaths
and will increase the effective working
range, particularly when the average RF

signal levels are low. When used with audio
processing, diversity provides a high de-
gree of immunity to audio disturbances
caused by RF propagation effects.

Not to be overlooked is the fact that
diversity systems are nearly foolproof.
That is, untrained personnel can place the
antennas randomly (within reason)
therefore, large areas can be covered with
minimal setup time, and the probability
of successful operation will be quite high.
Furthermore, successful operation is great-
ly increased with diversity systems when
extremely large areas need to be covered
or where the performer will be going from
one room to another.

Many contractors find that the time
saved, reliability, and peace of mind more
than justify the additional expense of
diversity systems. In those extremely dif-
ficult applications, like the 32 Vega systems
that were used for Liberty Weekend, there
is clearly no alternative to the use of a good
diversity system with audio processing.

It should be pointed out to cost-
conscious users that successful perfor-
mance of cordless microphones with
single-ended receivers is possible if ex-
treme care is exercised in selecting a quali-
ty system. Placement of the single anten-
na should be carefully considered. Ideal-
ly, the area where the transmitter is to be
used should be ““walk tested’’ to discover
the dead spots.

NEW HORIZONS FOR WIRELESS
MICROPHONES

Cordless microphones have indeed come
a long way. The latest improvement is
Cetec Vega’s use of Gallium Arsenide Field
Effect Transistors (GaAsFETs). These
semiconductors offer a vast improvement
in performance over the silicon transistors
they replaced as RF amplifiers because
they have lower noise figures. They are
used in the front-end of the receivers, im-
proving the sensitivity, and approximate-
ly doubling the useful operating range of
previous designs. An enhanced RF selec-
tivity also allows the simultaneous use of
more wireless systems.

It is expected that other manufacturers
will use these same devices in their new
designs, as well as others as they are
discovered. Future designs will surely
employ surface-mount technology, reduc-
ing the sizes of the transmitters and
receivers even further than they are.

Next Month: The technology and practice
of diversity systems.

Bill Sien is a principal of Systems Wireless,
Ltd and has a BS from the University of
Maryland.

Steve Barbar has done extensive course
work at the University of Maryland while
working in their A/V Department. He has
over seven years working experience in the
field of audio doing studio recording and
live concert mixing.
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Sound and Communication in...

Thinking ahead? Get ready for the great
leap forward. The consensus of the in-
dustry is: In the 1990’s the sound and
communications industry will be more
specialized, vet more diversified; will be
more dependent upon MiCroprocessors;
will be more software based; will use more
video products; and will be gearing up for
fiber optics and more use of satellite
communications.

Watch the demographics: The baby
boom will continue to have an effect. As
Jim Morrison, sales manager of Aiphone
says, the new baby boom in concert with
an increasingly older population will create
new opportunities for school systems and
for nursing and retirement homes.

Watch the technology: As Robert
McMartin, financial administrator of
McMartin International notes, there will
be more use of satellite transmission and
more use of subcarrier systems for com-
munications in new and useful ways.

Watch the products: As products
become miniaturized, more uses are found
for them. As Vicon president Donald Horn
points out, ‘‘Before, we were an original
access manufacturer creating parts but not
the whole system. In the future, we will
see the camera being more involved with
the system and being able to relate more
directly to the applications. The biggest
change has been in the introduction of the
solid state camera—the whole industry has
become solid state. With the shift to solid
state, the cameras get smaller and that
opens up whole new applications.”’

And watch the marketing: Projections
made by the smart companies today are in-
cluding all the factors listed above, and the
industry is presumably ready for the future
of a new and expanded sound and com-
munications industry in which the words
sound and communications will have
evolved into having richer and fuller defi-
nitions. JBL president Ron Means may
have set down the principles that will help
guide this business into the next century:
“‘Contractors can be a little more open-
minded regarding the definition of their
business,”’ Means declares.

Bogen vice president of marketing Carl
Dorwaldt adds a similar sentiment: *‘I
think you’ll seec more quote, unquote ‘con-
tractors’ broadening out from sound to
sound, security, TV, fire alarms and so
on.”’

When it comes to considering the sort
of products that may emerge in the not-
so-distant future, intercoms may have a
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Industry
executives talk

to S&C about

the future and

how to get ready

for it.

By Greg Prince and Fran Avnet

tough go of overcoming public perception
of what these devices are about. ‘“The cus-
tomer is still thinking of the old squawk
box business,” says Ken Jensen, general
manager of Stentofon. *‘You just press a
button and talk to somebody. That’s how
it got its name—it sounded like a squawk
box hollering at you. Compared to what the
average person knows, it is a fairly sophis-
ticated product. It’s as sophisticated as any
telephone switch on the market today.”
““The American mentality is that they
have depended on, and rightly so, the
telephone for inter-office communication
for so long, that they think that’s the only
way to do it. Americans have walked away
from the high-tech intercom market.”
Zvie Liberman, president of Talk-A-
Phone, looking at intercoms designed for
security purposes, says his company’s new
products are being developed and released
on a continuous basis. The key to their
development, Liberman states, is, not sur-
prising, the direction technology takes.
‘‘Intercommunication equipment fills a
lot of different needs that are developing.
Right now one of the most obvious needs
is the security area,”” Liberman explains.
‘““We see changes in our equipment in
terms of complexity and production
techniques as electronics themselves be-
come more chip-oriented, more compact
and more able to do complex things. The
contractor has to keep his eyes open to see
where the intercom can be integrated with
other equipment he’s working with.”

The 189890s

Aiphone’s Morrison expects his product
line to change in accordance with the needs
of the population. ‘“We expect to update
and refocus our product line to mcet those
needs.”” Morrison speculates. ‘‘In all prob-
ability, some of our present intercom
systems will be replaced by systems based
on microprocessors within the decade.
Beyond the decade, other new technolo-
gies, such as fiber optics are sure to have
an effect on the products in our industry.”’

For Jeron’s Alicia Adams, new products
will simply reflect the evolving nature of
the industry. The health field provides a
good example. “‘I expect our product line
to continue to change in a manner similar
to what has been taking place.”” Adams
says, ‘‘Some products are developed and
become standard. Then new products are
developed that are modifications of the
original, but they become the standard of
the industry. As an example, our AV-600
nurse call system is a standard of the in-
dustry. Now we at Jeron have developed
a modified product, the AV-350 com-
munications system. This product meets
similar needs where economy is a greater
factor, such as in long term care facilities,
dorms, schools, prisons and in military in-
stallations.’’

Ring Group vice president Peter
McLean takes the view that there is no
crystal ball which will tell what kind of in-
tercoms we will have by the late ’90s.
However, he knows substantial progress
will be made.

‘I don’t think the office of the future
is a good term,” McLean said. ““It’s an
overworked term. People get confused.
The general consumer is inundated with
advertising as to where he’s going to go.
A lot of them don’t know what they want.
It’s up to people like ourselves to direct
them.”

One change McLean does forecast con-
cerns general intercom networks. ‘“They
will provide not only voice but data as they
do now if people will use them,” McLean
says. ‘‘Right now, it’s a very small segment
of the market. The increase of technology
and the ease and use of technology in the
last two, three vears is phenomenal.”’

Business music systems are bound to
sound different in the next decade. AEI
president Mike Malone speaks of a high-
quality extended play cassette for on-
premise use. ‘‘It’s a four-hour cassette with
custom playback heads,” Malone explains.
‘“Satellite transmission brings an oppor-
tunity for high power direct satellite broad-
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cast for strictly-music programmers to
diversify. The use of the satellite will allow
these companies to transmit high-speed
data and other information.”

“There will be more use of high-tech
items being used for everyday use,”’ agrees
EMS Music vice president of national
music service and sales G. Bernard Kron.
““There will be more use of computerized

“There will be more
changes in the intercom
industry in the next 10
years than there were in
the last 30 years.”
Jim Morrison
Aiphone Corporation

and digitalized technology in specialized
ways that offer advantages.

Robert McMartin predicts McMartin In-
ternational’s product line will remain indus-
trially-oriented. He also points out, “‘Once
they figure out how to do a car radio for
the SCA, SCA will go into car radios.”

Larry Karr, president of SCA Darta
Systems, thinks the emphasis in the music
system field will be on services. “‘I think
we’re going to see a lot of variations of
more services”’, Karr projects. ‘“We’re go-
ing to see more tailored audio. In other
words, we’ll see things like commercial
announcements that are incorporated in
various tricky ways into the audio, which
are pulled out of another channel, let’s say,
and tailored for that particular establish-
ment. I think we’ll also see the broadcast
side, compact disc changers, where the
music provider provides compact discs and
a play list.”’

““Video is now part of our culture and
is now accepted and expected by the baby
boomers,” notes Muzak president Mark
Torrance. He definitely sees visuals as part
of the company’s future. *‘I can’t speak for
other companies, but in our case, we are
expanding bevond background /foreground
music into areas such as video, advertis-
ing and other sound and communications
needs the market may have,” Torrance
says. ‘‘I think it is a positive trend because
it gives us room to expand. It would be a
mistake to get into an area that we are not
experts in because of the danger of being
expansion-oriented.”’

And in Tape-Athon president Lee Tate’s
mind, a company can take two different
routes in product development. *‘Either
saturate the marketplace and have to get
into something different—so we can come
out with new products, or within the in-
dustry, creating allied or alike products,”’
Tate figures. He’s also counting on more
full-line manufacturers. ‘‘We can’t afford
to be specialty manufacturers anvmore,”’
Tate declares.

In closed circuit television, Vicon’s Horn
foresees ‘‘an evolution where the camera
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and the product are easily identified as in-
dividuals visibly. The size of the camera
and its design are beginning to be recog-

Once they figure out
how to do a car radio
for the SCA, SCA will
go into car radios.
Robert McMartin
McMartin
International

nized as individual elements. Now they’ll
blend together. We are now working on the
track light camera. This is where the
camera is part of a track lighting system.”’

*‘Vicon has been in the midst of a five-
year project. In the first year, we studied
the needs of the CCTV industry. For the
next two, the evolution of our product line
and packaging and new camera elements.”

Avtec Industries president James Gore
is not shy about predicting drastic changes
in his field. ““The communications in-
dustry, as we know it today,”’ Gore insists,
“will be obsolete by the mid-90s.”” Gore
refers to recent developments in two scem-
ingly unrelated and voung industries which
have sparked unprecedented growth in
communications technology.

*‘Same call it a marriage.”” savs Gore,
“‘but I like to refer to it as a love affair, and
the relationship of video and the personal

““We are now working
on the track light
camera.”’

Donald Horn
Vicon

computer has been technologically torrid.
Look what has happened already in these
industries: Through digitalization, we have
smaller, trimmer and lighter TV monitors
and are able to generate an unprecedented
array of sophisticated graphics. Through
video and the computer, we are able to take
original objects, including written docu-
ments, data, charts, vu-graphs and 35mm
slides, and display these images on an
auditorium or board room screen. We can
convert PC data into a format that can be
displayed on a high resolution television
screen. Then these images can be tranamit-
ted instantaneously to anv number of loca-
tions around the countrv.”

In audio, expectations are diverse. For
example, ART president Phillip Betette
says his company’s products will become
more and more software based, with em-
phasis on items that will have a specialized
nature. In the view of Bogen’s Dorwaldt,
the watchword for amplifiers will be
digital. And John Lee, president of Crest
Audio, believes the future holds, more than
anything, amps that are lighter in weight
and higher in power than thev are today.

Edcor president Larry Weston believes

“I believe dealers will
have to be able to do
things on a production
line basis rather than
reinventing the wheel
every time a new job is
designed.”
Ron Means
JBL

that the biggest change that can happen
in audio is for the equipment to be more
user-friendly, a factor he says will be more
important than miniaturization. IED
director of marketing and sales Tom
Roseberry looks to the computer for
answers about new audio products. *“We’ll
diligently expand control of the system
through the flexibility of the computers,”
Roseberry says. ““We will see more press-
ing of the audio actually being taken over
in that manner,”

Similarly, JBL’s Means expects ‘‘to see
more computer or more microprocessed
devices, higher quality versus size and
weight in our product line, and much more
of a packaged concept, an integrated con-
cept, allowing the contractor to spend more
time pursuing the job than installing it.”

Quam-Nichols president Bill Little sees
things in a two-pronged wav. “The two
tracks taken for the future are improved
performance for the more discerning lis-
tener and components that reduce labor in-
volved in installation. The latter is the most
important. You might see changes in niche
products, but typically the contractor is
very slow to make changes.”



Electro-Voice’s, vice president of sales
and marketing Paul McGuire says the
loudspeaker scene will see ““a concerted ef-
fort to pack more power into smaller
packages. Many loudspeakers are being
moved from place to place and it becomes
a great concern because of cost and cargo
space.”” And microphones? ‘“The whole
aspect of voice recognition will be impor-

“If I had a soapbox to
stand on, I would say
contractors should be
doing market research
and long-range plan-
ning.”’
Carl Dorwaldt
Bogen

tant,”’ McGuire says. ‘‘We’ve been look-
ing at it seriously from a rescarch point of
view. Not all microphones are responding
accurately to voice commands in the voice
recognition application. This calls for a
need for more highly specialized
microphones.”

Tony Tudisco, vice president of sales for
Sennheiser, predicts advances in micro-
phones and headphones will involve “‘con-
venience, better fidelity, newer material
and lightening of pieces to get the job done
better without the equipment using too

“‘Americans have walked

away from the high tech
intercom market.”’

Ken Jensen

Stentofon
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much.”” Tudisco projects less of a role for
entangling wires and cables, which he
thinks will continue to be replaced by in-
frared wireless transmission.

As in any electronics-related industry,
one must explore new technology in sound
and communications, not just for what it
means to specific products, but to get a han-
dle on the field’s direction in general. And
without a doubt, high-tech can only fly
higher in' the "90s.

“I would say pretty much that the
technology today won’t be around in 10
years,”’ says Crest’s Lee. ‘“Very little of
what we’re doing now has very little of the
circuitry from a few years ago and the ad-
vances should be even greater in the next
10 years.

““There have been a lot of technological
advances and there are still a lot more to
come,”’ McMartin points out in trving to
put the Big Picture in perspective. ‘‘Peo-
ple are always wanting to communicate
with each other. And people are always try-
ing to find better and more productive

““The contractor has to
keep his eyes open to
see where the intercom
can be integrated with
other equipment he’s
working with.”’
Zvie Liberman
Talk-A-Phone

ways to communicate.”’

Demographics will play a large role in
shaping the sound and communications
market of the next decade. One factor will
be where people live. ““Our particular in-
dustry always has to track new construc-
tion markets and follow population shifts,”
says Bogen’s Dorwaldt. ‘“You see where
people are moving, where there will be new
schools, where people are getting old,
where there will be nursing homes and
other service industries, where you might
see more fast food establishments for pag-
ing and music systems.”’

Music systems and audio, in particular,
may be affected by demographics. We are
reaching a stage where a large segment of
the population takes more than a passing
interest in sound quality. ““It’s a more

““Now the nurse is work-
ing smarter. And this
trend will continue.”

Alisha Adams
Jeron

discerning audience,” says Quam-Nichols’
Little. ‘A generation that has grown up
on quality music will be a little harder to
satisfv.”

““I think that the tremendous acceptance
of the compact disc indicates that the world
at large is interested in high fidelity,” adds
Karr of SCA.

With the original baby boomers having
kids of their own (perhaps not a second
baby boom, but the sheer numbers pro-
duce the same effect), the institutional
market for security and communications
intercom systems will be a promising one
with an upswing in school construction.
And as Aiphone’s Morrison points out,
‘“‘the growing population in the over-55 age
group will mean more nursing homes, re-
tirement homes and convalescent centers.”

New markets are likely to open up for
the contractor. It is Avtec’s view that new
technologies have potentially far reaching
effects in the medical profession. Malprac-
tice suits, combined with spiralling costs
of insurance have forced many doctors and
surgeons to consider alternative specialties.
To meet the changing needs of this field,
Avtec has developed a video tape recording
system providing limitless applications and
opportunities for the medical profession,
including surgical, consultation, educa-
tion, study and research and hospital ad-
ministration procedures such as record
keeping.

“I don’t look upon the
other fellows in the in-
tercom business as my
competitors. The tele-
phone system is my
competitor.”’
Peter McLean
Ring Group
Stentofon’s Jensen hears only good
things about intercoms. ‘‘The market will

be growing dramatically,’ he says. ‘“There

Sound & Communications



““Contractors have to
align themselves with
suppliers or a music sup-
plier that provides them
with new technology and
state of the art services.”
Mike Malone
AEI
are a lot of different areas of the market,
such as the typical apartment intercom that
hasn’t changed except where they have in-

troduced the telephone where it rings on
the telephone instead of an independent

“We see a lot of spe-
cialty music for special-

ized markets.”’
G. Bernard Kron
EMS Music

speaker. The industry has grown, not in
quantum leaps, but it has grown.”

*“The market for intercoms will also be
affected by the public’s changing attitude
toward security,’ says Morrison. ‘‘While
manv Americans didn’t even lock their
doors 30 years ago, now they’re locking
them 24 hours a day, and many are install-
ing alarms. In 10 vears, the majority of
homes also will add intercoms with elec-
tric door releases that help identify who
is at the door before it is opened.”

New applications and markets are like-
lv to emerge for music systems. Kron of
EMS Music sees a more fragmentized
scene. ‘“We’re breaking down into more
specialized businesses,”’ he says. ‘“We are
selling equipment to people who weren’t
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““The acceptance of the

compact disc indicates

that the world at large

is interested in higher
fidelity.”’

Larry Karr

SCA Data Systems

traditionally into it, such as hotels, arenas,
restaurants and retail clothing chains. We
see a lot of specialty music for specialized
markets.”

Attitude will play a big part 