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DISTRIBUTED 
SOUND SYSTEM 
STUMBLING 
BLOCKS 
Background and foreground music, 
sound reinforcement, teleconfere--:-
-whatever the application, the pl 
intent of a distributed sound syst 
to provide uniform, intelligible co% 
to a listening audience. But good 
is imperative, and there are somt 
siderations to bear in mind. 
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RESIDENTIAL 
ENTERTAINMENT 
SYSTEMS 
More than 80 loudspeakers, 14 power amps, a three-zone video 
system, seven independent zones overall plus a distributed system 
and a wireless mic system—a new night club, restaurant, or dance 
club? No, it's a private residence in Columbus, Ohio, and this is 
only a partial list of the equipment installed there recently by 
Newcome Electronic Systems. It's one of 20 such installations 
Newcome has done in the past several years, a profitable addition 
to their commercial business. A look at the special requirements 
of designing and installing a complete A/V system for the home. 40 
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SOFTWARE REVIEW: 
THE BOSE MODELER 
DESIGN PROGRAM 

V H 

»G, 

Since its introduction in 1985, the Bose Modeler Design Program has evolved 
into a powerful and sophisticated design tool. We continue our comprehensive 
series reviewing sound system design software with the first of a two-part review 
of Modeler, detailing the history and development of this ambitious program. 30 
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HOME INTERCOM 
SYSTEMS 
Today's intercom systems can make our 

038 ernes more secure and our lives more 
:onvenient, with lower costs and easier 

R 2nstallation than ever before. And yet, 
N 

he market for single-family home in-
0 29 0 ercom systems remains relatively un-

tapped in this country. Is this market 
poised for growth? 36 I. 



Trusting anyone but EVR with 
neodymium drivers is like betting on 

little leagueeo win the Sg 

Electro-Voice was the 
first to discover and apply 
neodymium technology in pro-
fessional audio products. 

You'll find that experience in our 
exclusive N/DYW 1 high-frequency driver. 

The NIDYM 1 outperforms our very 
own DH1A—the industry standard some 
said couldn't be improved—by offering a 
high-frequency efficiency increase of about 
1.5 dB above 2 kHz. An increase that results 
from 22.5 kilogauss of flux density .... the 
world's highest. 

The N/DYM 1 is also less than 2/3 the 
size of the DH1A. And at 7.2 pounds, it's 
1/3 the weight. 

That's right. 7.2 pounds 
of pure, clear, high-
frequency power. 

Our competitors are 
correct. It does take 
more than neodymium 
to change the future of 

driver technology. 
It takes years of experience. 

Electrabice® 
, MARI< IV 

600 Cecil Street 
Buchanan. Michigan 49107 
Phone: 616-695-6831 

In Canada: E'ectro-Voice, Div. 
345 Herbeit Street 
Gananoque, Ontario K7G2V1 
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HME Intercom Systems: 

First for Performance, 
Built to Last. 

HME intercoms are fast becoming the 
favorite of concert halls, theatres and 
churches. 

It's well known that superior audio 
quality reduces fatigue and makes for 
less mistakes. Which is why HME's 
broadcast-quality audio means a lot to 
producers who care. We even have 
AGC on every mic line so everyone from 
shouters to whisperers are understood. 

HME intercoms are truly built with the 
user in mind, from form-fitting belt-pacs 
to compact wireless transmitters, and 
from hands-off power stations to models 
with IFB, stage announce, telephone 
interface, and up to 6 x 12 matrix 
switching. 

They're unbeatable for reliability. Cur-
rent foldback in the power supplies 
eliminates damage to components from 
short circuits, and acts as an exclusive 
built-in fault locator to help you find a 
shorted cable quickly. HME's years of 
wireless microphone experience has 
helped develop the most rugged elec-
tronics packaging this side of space. 

HME designs and manufactures 100% 
of our cabled and wireless intercom 
equipment, so custom designs and 
interfaces can be made much faster 
with the same high reliability as our 
standard products. 

Call your HME dealer/distributor now 
for all the details. 

h e 
HM ELECTRONICS, INC. 
6675 Mesa Ridge Road 
San Diego, CA 92121, USA 
Phone: (619) 535-6060 
Telex: 350-771 
FAX: 619-452-7207 

HME Products are distributed internationally: 
in Canada — GERRAUDIO Distribution Inc. • PH: (416) 868-0528 FAX 416-868-6419 
In Central and South America — Servicios Electronicos al Espectaculo • PH: (905) 544-1345 FAX: (905) 549-6509 
All other countries — Global Representatives, Inc. • PH: (201) 492-8140 FAX: 201-492-2566 Circle 215 on Reader Response Card 
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Coming in April... 
Our annual Sound Contracting Market 

Report, our fourth annual look at the sound 
contracting industry. And part two of our review 
of the Bose Modeler Design Program. Don't 
miss it! 



THE 
NEXT STAGE 
IN WIRELESS 

Stage 22: 
'lime Diversity Wireless With dbx* 

At A Price That Won't Hold You Back 
Stage 22 is the first affordable no compromise true diversity wireless 

for musical perfbrmance and sound reinforcement. 
Samson True Diversity technology with built-in dbx Noise 
ction yields superb high-fidelity wireless sound in every application. 

best news? Stage 22 comes fully equipped at a price so low 
can afford to go wireless with the most thoroughly 

professional system available. 
Don't be left out of the wireless future. Cut the cables of the 

past now with Stage 22. 

SAMSON" 
WE ARE THE WIRELESS FUTURE" 

Samson lèchnologies Corp. 

485-19 South Broadway, Hicksville, NY 11801 (516) 932-3810 FAX (516) 932-3815 
In Canada: Omnimedia Corporation Ltd.. 

9653 Cote De Liesse, Dorval, Quebec H9P 1A3 5;4-636-9971 

Stage 22 is available with the Electro-Voice NiDym 757 microphone sold exclusively in wireless by Samson. 
*dbx is a registered trademark of BSR Ncrth America 0 1988 Samson Technologies.Corp. 
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Half-rack. 
All Symetrix. 
The SX200 Series 

SX201 
Parametric Equalizer/Preamplifier 

SX202 
Dual Microphone Preamplifier 

SX203 
Telephone Interface 

SX204 
Four Channel Headphone Amplifier 

The Symetrix reputation for reliability, versatility and ease of operation 
continues in the SX200 Series Backed by fourteen years of signal processing 
experience, Symetrix offers this solid approach to the half-rack format. Watch in '89 
for the introduction of new SX200 Series products, which include the SX205 
PRECISION AUDIO METER and the SX206 MULTI-DYNAMICS PROCESSOR. 

Symetrix 
Signal processing at its best 

421' 24th Ave. W.„ Sitalle', WA 98199, USA 
TEL (2061 282-2555 
FAX. (21461 283-5504 

In Canada call S.F Marketing 
(5141733-5344 
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How ato 
make your best 
church sound systems 
disappear from sight! 

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. 

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 

Model AT871 
UniPlate Boundary Cardioid 

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 

aude-technica 
1221 Commerce Drive, Stow, OH 44224 

(216) 686-2600 
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Gauss. 
The World's Greatest Woofers 
At Gauss, we make low fre-
quency transducers, not just 
bass guitar speakers. And we 
make them to be the best. 
Every Gauss loudspeaker is 
designed to perform at rated 
output levels where others 
only survive. 

Gauss woofers are the greatest 
because they're engineered to 
be the best. They have the larg-
est voice coil in the industry, 
4.125 inches. It is directly 
wound on a unique metal 
former for maximum heat dissi-
pation and efficiency. Our inno-
vative double spider insures 
that the voice coil stays cen-
tered under high power operat-
ing conditions. Even our cast 
aluminum frames are thicker 
and heavier to make them 
more robust. 

The result of these innovations 
is a line of woofers that are 
superior to all others. Bar none. 
Best of all, they're built to 
survive in the real world. 

gauss 
a MARK IV company 

9130 Glenoaks Blvd. 

Sun Valley, CA 91352 

(213) 875-1900 
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NEWSLETTER 

NEW OWNERSHIP FOR DOD ELECTRONICS 

John Johnson, president and CEO of DOD Electronics, and three investors, Charles Chewning, 
Tom Henderson, and Robert Henderson, have purchased DOD Electronics, buying out the 
interests of David O. DiFrancesco, former partner with Johnson in the ownership of the com-
pany. DiFrancesco left the company January 1st, having co-founded DOD with Johnson over 15 
years ago. 

MCGEE RETIRES FROM ICIA 

Harry R. McGee, executive vice president of the International Communications Association 
(ICIA), has announced his intention to retire effective June 30, 1989. McGee has been with ICIA 
for over twenty years and has successfully guided the association through the many tech-
nological changes that have affected the membership over the years. In addition, McGee has 
been instrumental in the success of ICIA's annual trade show, INFOCOMM International, 
according to ICIA. 

RENXUS-HEINZ SOUND SYSTEM DESIGN SEMINAR 

Renkus-Heinz, Inc., conducted its second Sound System Design Seminar in Irvine, CA, following 
the 1989 Winter NAMM convention. The event was attended by over 100 guests, including 18 
major independent engineering consultants, 60 U.S. dealers, and more than 20 distributors 
from overseas. Industry experts presented papers and conducted workshops on such topics as: 
computer-assisted sound system design, array lobing, cluster design, rigging, and TEF measure-
ment techniques. 

TANNOY ACQUIRES AUDIX 

TGI plc, the fully-listed holding company of Tannoy, Goodmans and Mordaunt-Short, has 
acquired the Audix Companies of Saffron Walden in Essex, England. On completion of the 
acquisition, the Systems Division of Tannoy Limited will be transferred to Audix and a new 
company—Tannoy-Audix Limited—will be formed. J.A. Billett, the present managing director, 
will manage the new company. 

ANIXTER SIGNS $3 MILLION INTERCABLE DEAL 

Anixter Cable TV has signed a contract with Jones Intercable for the provision of fiber optic 
equipment in Jones' Augusta, GA system rebuild. 

The value of the contract is approximately $3 million, and includes six Synchronous FM laser 
transmitters with 32 optical receivers, 20 Anixter AM LaserLinks, 1200 miles of AT&T fiber 
optic cable, and all related apparatus and accessories, according to the company. Equipment 
deliveries are expected to be complete by July 1989. 

SOLID STATE APPOINTS CEO 

Solid State Logic has appointed Piers Plaskitt as chief executive officer of Solid State Logic Inc. 
In his new role, Plaskitt will take overall charge of the company's U.S. operations and will 

oversee the establishment of a central U.S. administration based at the east coast office. Plaskitt 
had formerly been vice president of SSL Inc. and had overseen the eastern sales and service 
operation in New York since 1984. 

March 1989 9 



NEWSLETTER 

HIGH PERFORMANCE FIBER OPTICS FROM GENERAL INSTRUMENT  

General Instrument and Ortel Corporation have developed a joint program to develop high per-
formance lasers for use in fiber optic cable TV distribution systems. The object of the program 
is to develop high power, low noise/distribution lasers which directly convert amplitude 
modulated (AM) cable TV signals to light. The work will be done in conjunction with General 

Instrument's Jerrold Division. 

Comcast Cable Communications has selected the Jerrold Division of General Instrument to 

supply fiber optic and conventional cable television electronics for its West Palm Beach, Florida 
system rebuild. Total cost of the rebuild is expected to be $25 million, with General Instrument 
supplying approximately $10 million worth of equipment, according to General Instrument. 

FULL SAIL NAMED OFFICIAL NEVE TRAINING CENTER  

Neve has named Full Sail Center for Recording Arts in Altamonte Springs, FL, as its official 
training center. Full Sail will now become the only school in the world to offer specialized train-
ing on Neve products—including the Neve "Y" Series console and the Flying Faders Console 

Automation System. 

REP NEWS:  

RAMSA/Panasonic has awarded Michael Troke the "1987 to 1988 Dealer of the Year" award. 
Troke is the president of Micworks at 7398 Center Avenue, Huntington Beach, California 92647. 
At the Sonance rep meeting in Las Vegas, awards were given out to Rep of the Year John Tait of 
Morris-Tait Associates and to Most Improved Rep Candice and Peter Hru of Innovations, Ltd. 
Morris-Tait is located at 4260 Lankershim Boulevard, North Hollywood, California 91602. In-
novations is located at P.O. Box 41665, Chicago, Illinois 60641. 

Waldom Electronics has appointed New England Technical Associates (NETA) as its represen-
tative in the New England territory for Waldom and McKenzie loudspeaker products. NETA is a 
sales representative company specializing in professional audio products in the New England 

area. NETA is located at 27 Mansion Street, New Haven, Connecticut 06512. 

Apogee Sound Inc. has named RPM Sales as its 1988 Representative of the Year. RPM Sales 
covers Texas, Oklahoma, Louisiana and Arkansas for the full line of Apogee microprocessor 

based loudspeakers. 

Bose Professional Products has appointed two new rep firms for the professional products 

division. Silver Peak Marketing will cover the Rocky Mountain area and Joseph P. Mazzeo 
Associates, Inc. will cover upstate New York. Silver Peak is located at 6280 West 38th Avenue, 
Wheat Ridge, Colorado 80033. Joseph P. Mazzeo is located at 673 Lexington Avenue, Rochester, 

New York 14613. 

McGohan Electronics, Inc. has appointed two new sales rep organizations. SRT Marketing will 
cover all of Florida and Admiral Sales Company will cover Texas, Arkansas, Louisiana and 
Oklahoma for McGohan. SRT is located at 7345 Jackson Springs Road, Suite A, Tampa, Florida 

33634. Admiral is located at 2431 Shorecrest Drive, Suite C-7, Dallas, Texas 74235. 

Aiphone Corporation has named Audio Marketing Associates manufacturer's representative for 
its line of intercom systems. The company will cover Ohio, West Virginia and western Penn-
sylvania. Audio Marketing is located at 9470 WhiteWood Road, Brecksville, Ohio. 
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Warning: To Avoid 
Risk Of Shock, 

BOW OTB 

LfUWt 1 41H 
RCM-TECH 

Ignore This 
Amp-To-Amp Confrontation. 

let's be frank. We're out to change your 
idea of what — and who—makes a 

  il professional power amplifier. So if 
you just bought a Crown MacroTech, turn 
the page — this comparison won't be a 
polite one. But it will stick to the facts. 

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

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

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

TAKING THE HEAT 

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

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

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

REAL SPEAKER PROTECTION 

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

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

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

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

Left: Time is money, and with Crown's Macro-
Tech you can lose plenty of both: You have to 
pull it out of the rack every time a fuse blows. 

Right: The GTB's power switch is also a rock-
er-actuated magnetic circuit breaker. You can 
reset it in a second if power lines hiccup. 

MAKE YOUR OWN COMPARISON 

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

C II 
SYSTEMS 

13130 Yukon Avenue. P.O. Box 5042 
Hawthorne. CA 90251-5042 

Tel 213-973-8090 • Fax 213-676-6713 
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THEORY & APPLICATIONS 

Balanced Attenuation Ear Protection 
Mort It sit tt ler 

hen exposed to extreme sound 
levels, we can and should use 

earplugs as often as possible, for any-

thing we can do to protect our ears 
from intense sound is worthwhile. His-

torically, anything from cotton, lambs-
wool, (petrolatum-soaked or not), 
silicone-putty, foam, molded or store-
purchased plugs, to sophisticated (and 
sometimes expensive ear-muffs) have 
been used. Properly fitted foam plugs 

and earmuffs offer the most attenua-
tion. The key words here are properly 

fitted. Many people use these protec-
tive devices on a regular basis, but if 
the plugs or earmuffs are not properly 
fitted, any potential benefit can be lost. 

However, properly fitted or not, it is 
a well-known fact that virtually all com-
mercially available earplugs, as well as 
"home-made" types, cut out more high 
frequency than low frequency. Figure 
one illustrates the various attenuation 

afforded by properly fitted ear protec-
tion devices. The predominance of 
high frequency attenuation is clearly 

noted. 
This lack of balanced attenuation is 

one of the many reasons given by 
musicians, sound engineers, sound-
mixers, et al, for not using ear protec-

tion devices. They complain of a lack 
of clarity or an " untrue" sound re-
ceived when using ear-plugs; it is most 
difficult to do a good job as a musician, 
sound engineer, or sound mixer if the 
sounds you hear are not true to the ear. 

Altshuler is Professor, Audiology, at 
Hahnemann University, and Chief, Audi-
ology/Speech Pathology, Veterans Ad-
ministration, Philadelphia, PA, and is a 
member of the Sound & Communications 
Technical Council. 
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Figure 1. Attenuation afforded by various ear 
protection devices (after E. H. Berger, High 
Fidelity, July 1988). 

This indictment is indeed a valid one 
— or I might report now — has been 

a valid reason. 
Etymotic is a " new ancient Greek" 

word meaning " true to the ear." Mead 
C. Killion, Ph.D., president of Etymotic 

Research, Elk Grove, IL, reports that 
his company expects to be in full pro-
duction by the fall of this year with what 
he refers to as the " Musician's 
Earplug," the ER-15. This new ear pro-
tector was developed several years ago 
by Elmer Carlson of Industrial Re-

search Products, a Knowles Company. 
Ed DeVilbiss, who is vice president of 
Etymotic Research, reported that 
about 150 of their ear-protectors are 
currently in use, most of them in the 

ears of jazz, rock, and symphony musi-
cians. Almost all report great success 

regarding reduction or elimination of 

acoustic trauma and the return to sen-
sitive, "true" hearing. 

The reason for the success of these 
ear protectors over those earlier de-
scribed is based on the fact that the 
ER-15 earplug attenuates a uniform 
15dB, allowing the user to hear ac-
curately in high SPL environments. In 
a recent article Killion, DeVilbiss and 

Stewart stated the need for a " high 
fidelity" earplug with a uniform 
response. What good fidelity means, in 
essence, is proper spectral balance. 
They report that, "The trick to produc-
ing this high-fidelity response is to 
reproduce the shape of the natural fre-

quency response of an open ear, but 
at a reduced level." 

Figure 2 illustrates the open ear 
resonance with the usual peak at about 
2700Hz and the ear with a well-made, 
properly fitted ER-15 earplug. The dif-
ference between the two is the real-ear 
attenuation of the earplug. One can 
clearly note the closely parallel curves. 

The device is actually a small plastic 
acoustic sound chamber that is at-
tached to a specially made earmold. 

Figure 3 is the cross section of the ER-
15 earplug and the electrical analog 

equivalent circuit. Compliance is in the 
form of a flexible plastic diaphragm 
(C1) the sound channel (L1) is the 
acoustic mass. "... a Helmoltz reso-
nator is formed between the inertance 
of the sound channel and the com-
bined compliance of the flexible 
diaphragm and the ear-canal volume." 
The plastic sound chamber is affixed 
to a soft vinyl (or silicone) deep-canal 
ear mold fabricated from individual ear 

impressions of the users' ears. The 
material used and the insertion deep 
in the canal are necessary to avoid an 
occlusion effect (the hollow, in-a-barrel 

effect when we cup a hand over or ac-
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Its Not Just A Phase 
We Going Through. 
The tremendous success of 

the Tannoy PBM series of 
reference monitors is by no 
means coincidental. Since the 
introduction of the world 
renowned NFM-8 nearfield 
monitor, much time and effort 
has been spent on discerning 
the needs of the mixing 
engineer and the applied re-
quirements of -playback moni-
tors". The PBM Line ex-
emplifies this commitment to 
excellence in reference studio 
monitoring. These compact 
loudspeakers sport robust poly 
cone mid-bass transducers 
utilizing efficient long-throw, 
high power voice coils. The low 
frequencies are carefully con-
trolled by optimumly tuned 
ports located on the rear of the 
loudspeakers. Hi frequencies 

are provided by Hi Power ferro 
fluid cooled polyamide dome 
tweeters which extend H.F. 
bandwidth beyond 20KHZ. The 
driver accompaniment is knit-
ted together by means of a 
precision hardwired crossover 
unit, utilizing robust low loss 
components, and heavy-duty 
input terminals which will ac-
cept standard 3/4" spaced 
banana plugs and the majority 
of high quality, specialist audio 
cables. Transducers and cross-
over assemblies are neatly 
housed in a stylish, high densi-
ty, partical wrap cabinet, 

specially designed to minimize 
unwanted cabinet resonance, 
and high frequency reflection. 
In summarizing, we have left 
the best feature of all for last 
"price versus performance:' 

'T.N•NOY 
Professioncll Products 

Tannoy North America, Inc. 
300 Gage Ave., Unit 1 
Kitchener, Ont., 
Canada, N2M 2C8 
(519) 745-1158 
Telex 069-55328 
Fax (519) 745-2364 
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Figure 2. Normal open ear canal resonance and attenuation curve with the ER-15 (after 
Killion, DeVilbiss and Stewart, The Hearing Journal, May 1988). 

tually close our ear with a finger and 
listen to our own voice). The length of 
the canal portion (ideally lOmm) and 
the diameter of the sound channel (L1), 

4mm, are critical to insure the bal-
anced attenuation that is sought. When 

worn, these devices sit well down in the 
concha (bowl) of the ear. 

The author ordered a pair of these 
devices and had his own ear-canal 
plugs fabricated. I found the soft vinyl 

plugs easy to insert, comfortable to 
wear and easy to extract. Listening to 
very loud music pumped into one of my 

acoustic test booths at RMS 100 dB 
SPL was very comfortable, undistorted 

and it was immediately discernable 
that there was an unloading of pres-

(continued on page 66) 

AA SOUNDSPHER LOUDSPEAKERS ARE THE 
REASON FOR THE CLARITY OF SOUND:' 

Don Hartley/President • Dynamic Sound • Exeter, NH 

Comments Mr. Hartley on the Sun Foods store, The Lowell store has 

approximately 76,000 square feet and is the largest supermarket in New 
England. It contains 24 checkout counters.... 
...This store is owned by Hannaford Brothers and they basically have three or 
four names that they use for different stores. In 1984, they built a store similar 
to this, with a 22-foot ceiling and at that time we were just completing a new 
installation at their warehouse, which comprised of twelve 250-watt ampli-

fiers and approximately 80 Soundspheres. Since the ceiling in their new store 
was going to be 22-feet high, we strongly recommended Soundsphere 

#110's and guaranteed equal sound in each and every part of the store. This 

installation was completed; and last year when another store was planned in 

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

clarity of sound:' 
We strongly recommended Soundsphere # 110's. 

Write or call direct for further information. 

SOUNDSPHERE A PRODUCT OF 
SONIC SYSTEMS, INC. 

737 Canal Street • Bldg 23B • Stamford, CT 06902 • USA • Tel ( 203) 356-1136 
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THE AMERICAN ALTERNATIVE 

For decades the Peavey name has stood for 
superb audio, reliable performance, and 
outstanding value. This American tradition 
continues with the introckictioi of a broad range 
of audio products specifically engin2ered for fixed 
installation... Peavey Architectural Acoustics -. 
The benefits of our years of audio experience and 
product refinements are now available to sound 
contractors everywhere. 

At Peavey, quality is not just another trendy 
buzzword. It's a hard, quantifiable fact. 
Throughout the entire purchasing, assembly and 
shipping process, skilled techniciars monitor the 
performance and reliability of our products 
against the toughest standards in tie industry. 
It's no accident that every day our products reach 
new heights of excellence. 

A DIVISION OF PEAVEY ELECTRONICS CORPORATION 

While other companies come and go, 
Architectural Acoustics has the unyielding Peavey 
commitment to customer service and follow-up 
support. Year after year, you can depend on 
Peavey Architectural Acoustics. 

)4nkr -11VV 
ARCHITECTURAL 
ACOUSTICS'" 
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711 A Street / P.O. Box 2898 / Meridian, MS 39302-2898 (601) 483-5365 

Telex: 504115 / Fax: (601) 484-4278 ©1989 



CONSULTANT'S COMMENTS 

Speech Intelligibility: 
Expanding Our Perspective 

1), , Iiku ki(1,(,) 

or years speech intelligibility 
has been one of the most con-

troversial topics in audio engineering. 
The established standard, 0/0ALcons is 
now considered to have questionable 
accuracy, both as a predictor and as a 
measurement technique. The other 
well-known techniques, STI and its 

derivative RASTI, are test procedures 
rather than predictors. " Look-up con-
version tables" for 0/0ALcons to RASTI 

used in some sound system design 
computer programs retain the limita-
tions of the 0/0ALcons procedure. Pre-

dictive RASTI computer modeling tech-
niques that simulate test conditions are 
on the horizon, but have not yet been 
proven nor are they commercially avail-
able. Most disturbing is the conflicting 
results reported by researchers in our 
field. I sometimes wonder if we are not 
like the blind men touching different 
parts of an elephant, all reporting ac-

curate, but incomplete observations. 
While the author was researching 

his doctoral work he drifted into a 
parallel territory of audio engineering, 
the field of speech technology. Here 
exists a separate world of journals, ex-
hibitions and conventions, and a whole 

foundation of knowledge, some of 
which should help explain the con-
tradictory findings reported by workers 

in our field. 
The transition from audio engineer-

ing into this alternative world is 
gradual. Certainly we all consider the 

Audio Engineering Society (and its 

journal) a primary source of reference 

Klasco is president of Menlo Scientific, 
Berkeley, CA. 
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information for our field. The Acoustical 
Society of America is also an impor-
tant, if somewhat more theoretical 

resource. And the Institute of Electrical 
and Electronic Engineers ( IEEE) has 

their Acoustics, Speech and Signal 
Processing Group which publishes a 

journal and has a yearly conference. 
References cited in these journals 
show familiarity of the work between 

these organizations. 
The real transition to the world of 

speech engineering is with a number 
of focused publications, with the 
magazine Speech Technology at the 
forefront. A core organization, AVIOS 
(American Voice Input/Output Society), 
publishes the AV/OS Journal. Interna-

tional Voice Processing Review, an ap-
plications newspaper, is published 

every two months by Media Dimen-
sions. Another newsletter, Voice Pro-
cessing is published twice a month by 
Probe Research. The focus of speech 

engineering is telecommunications, 
voice mail and response, voice recog-
nition, speech synthesis, and related 
areas of speech processing such as 
audio time compression, speaker 

verification and identification, digital 
encoding and decoding, data reduc-

tion, and more. 

If you have read this far, you may be 
wondering what this has to do with 

sound contracting, or more specifical-
ly, speech intelligibility. Perhaps the 
relevance can be shown by one article 

in Speech Technology which explored 
a military jet with a speech synthesis 

warning system (for incoming missiles 
or other emergencies). Not just the ar-

ticulation loss was measured, but the 
effort needed to comprehend the warn-
ing is critical. To measure this factor, 

the mental processing time is tested. 
From the time the warning message is 
generated to the time the corrective 

response is produced by the pilot, a 
measurement is taken. The more 
distorted the signal, the greater amount 

of time is required for the pilot to deter-
mine what is required, and the more 
distracted he has become from his 
other functions. Unlike 0/0ALcons, not 

just intelligibility is being measured, but 
the more important criteria of com-
prehension and the "overhead" — the 
effort to comprehend. 

Another article in Speech Technol-
ogy models speech understanding as 
a hierarchy of layers. The bottom is the 
acoustic structure, phonemes (the 
sounds of speech), moving up to the 
next layer is surface features, then syn-

tax, deep structure, and semantics, 

and finally upward to concepts. Speech 
understanding can be bottom up, top 
down, or any other combination. For 

example, in a room with poor acoustics, 
even though not every word is under-
stood, the listener is able to decipher 
the message through the overall con-
tent. The cost to the listener may be 

higher listening fatigue resulting in 
lower long term attention, degraded 
memory retention, and overall poorer 
comprehension. I found it intriguing 

that the specialists in this field were 
consultants to advertising agencies. 

Conventional intelligibility tests do 

not indicate the long term fatigue ef-

fects, nor the increased mental over-



Are You Losing Money 
By Using Cheap 

Speakers? 

You could lower your bid by up to 49% or increase your profit, in this example,* 
where two B.E.S.T. transducers would do the job of eight cone speakers! You could 
also get B.E.S.T.'s exceptional intelligibility, sound quality, coverage and aesthetics. 

• B.E.S.T. disperses both lows and highs omnidirectionally. 

Ill Requires fewer units for superior coverage and uniformity. 

al Conventional speaker replacement ratios of 3:1, 4:1, 5:1 or more are common. 

• Allows significant reductions in installed costs. 

• Call us and we will estimate the savings on your next job. 
• Most items available for shipment within 48 hours. 

With B.E.S.T., you get superior performance and aesthetics at a reduced cost. 
So, why are you still using conventional speakers? 

_ 

MADE IN SA 

* End user asscrettry cosltder for BEST CT12EHTS and S30 for 8" cones, S55, hr Get clean, open sound with B.E.S.E's 

B.E.S.T.'s larger transducers look exactly like 
ceiling tiles, install just as easily, and are ideal 
for foreground music systems, especially DBS, 
and for paging. 

end user labor ', serge, irstalatlon env° assembliet/ho unlformity of ± 3dB @ 2.5' 
ear level, 10 el ng, edge-to-ape layout, 140° BS S and 90° cone spacing 
tor uniformlty@ 21,/./z. flat transducer technology. IlLo._: 

Bertagni Electronic Sound Transducers, Intl Corp. 
12753 Moore Street, Cerritos, CA 90701 800/592-4644, in CA 213/926-0201, FAX 213/926-5265 © Copyright 1989 — BEST. Int" Corp 
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head of blocking out hums, buzzes, 

and other anomalies of a communica-

tions system. The positive or negative 
factors of hard and soft pattern loud-

speakers, early reflection characteris-
tics, horn-throat distortion, IM and har-

monic distortion, and the effects of 
signal processors such as aural ex-

citers, limiters/compressors, etc. are 
not measured fully by the intelligibility 

yardsticks in our field. 

An excellent book that comprehen-

• EZ INSTALLATION • EZ STRIPABILITY • 

FLEXIBILITY 
Is OUR 
STRENGTH 
We've got the muscle it takes to get the lob 

done right and keep installation time down 

to a minimum New EZ-Flex plenum 

cable from GNWC. More pliable than other 

plenum cable. EZ-Flex works with you for 

fast and EZ installations And its EZ 

stripability saves you even more time and 

energy. Plus. our EZ out packaging makes it 

easy to handle giving you more freedom 

and mobility when the need arises. EZ-Flex 

also meets the July 1988 NEC Coaes— CL2P 

approval for added quality assurance. 

If your next installation requires a little 

muscle. remember . EZ does it with 

EZ-Flex plenum cable. Only from GNWC 

GNWC Corporate Headquarters 
1401 Brook Drive 

Downers Grove. IL 60515 
Call 312-627-1777 

in IL 1-800-826-2962 

Outside IL 1-800-468-2121 
Fax No 1-312-932-4342 
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sively discusses many of these aspects 
and reviews many of the test pro-

cedures for determining speech quali-
ty after it has been processed is Ob-

jective Measures of Speech Quality by 
Quackenbush, Barnwell Ill, and 

Clements (published by Prentice Hall). 
In addition to publishing magazines, 

journals, and newsletters, these 
organizations hold exhibitions and con-

ferences. The convention " Speech 

Conventional intelligi-

bility tests do not in-

dicate the long-term 

effects of fatigue, or 

the increased mental 

overhead of blocking 

out the hums, buzzes, 

and other anomalies. 

Tech ' 88" was held at the Hilton Hotel 
in New York City last April. About 50 
exhibitors and 2800 visitors attended. 

Two smaller speech technology con-
ventions were held last fall in San Fran-
cisco. In September, Media Dimen-
sions held four application speech 

engineering related conferences 
(telephony, industrial, military, and 

medical), with about 10 exhibitors and 
100 participants. A few weeks later 
"AVIOS '88," a convention with similar 

attendance was held at the Hotel 
Nikko. "Voice ' 89 Conference and Ex-

position" is at the Santa Clara, Califor-
nia convention center March 6-8, 1989. 
Media Dimension's next convention is 

"Speech Tech '89" to be held at the 

New York Penta Hotel May 2-4 in New 

York. "AVIOS '89" will be held 
September 12-14 at the Four Seasons 

Hotel, Newport Beach, California. 

• EZ OUT BOXES • MEETS NEC CODES • 



DR. WOKKA 

Ask Dr. Wokka 
by Dr. Wilhelm \\bkkh 

warned you! Now we'll see who 

listens and who doesn't! Here is 
the quiz I've been threatening you with 

just to see if you learned anything over 
the last year. The answers will be 
shown on the following page, so no 
peeking — let your conscience be your 
guide. Those of you who fail this quiz 
know what you have to do, and let me 
remind you that it should be done in 
complete privacy; i.e., not in public 

where the media can get a hold of it 
and make a complete mockery of our 

Great Society Of Audio Scientists. 
The quiz will cover the last year of 

instruction in this journal; relevant back 

issues of S&C are allowable for 
reference (all answers to these ques-
tions can be found therein). 

QI ESTIONS 
1. What is a "dB"? 
2. What is an "mW"? 
3. When is it permissible to touch the 
cone of a woofer with the bare hand, 
fo'i' purposes of furthering Audio 

Science? 
4. What is the sound pressure level 
necessary to overcome or overpower 
the reverberant field? 

5. What is the "Wokk-Ola"? 

6. What is the RASTA measurement 
system? 

7. What is the highest stiffness-to-noise 
material known to man, for use in 
loudspeaker diaphragms? 
8. What is the proper setting of adja-
cent filter section gain controls on all 
equalizers, regardless of type, price or 
brand? 

9. Where should equalizers not be 

used in audio systems? 
10. Who is Dr. Wokka, really? 

(Please turn page for answers.) 

„%tpo-eizet... 
TekTone's Affordable 

Alternative to 
Video-Intercom 
Applications 

Té-kle's newly-designed video monitor (VM-103) 
features a low-profile, streamlined look, with 
outstanding video resolution and superior sound 
quality. Coordinates with the (VM-320A) 
Multi-family Entrance Panel (shown), or 
the Single-family Residential Panel (VM-600A). 

For additional information, contact the factory, 
or your local 1k1iië representative. 

Affordable security, provided by... Ték! 

1ëk16'ii® 
SOUND & SIGNAL MFG. CO., INC. 
1331 S. Killian Drive, Lake Park, FL 33403 
(4071844-2383 - Toll-free Order Desk: 1-800-327-8466 

Circle 227 on Reader Response Card 



DISTRIBUTED SOUND 

Furthermore, the room acoustics (if there is excessive reverbera-
tion, for example) may preclude one from simply turning up those 
speakers which are further away. Anyway, many times deciding 
speaker quantity and location ends up being an ergonomic mat-
ter which can be decided upon empirically; or worse yet, by 
decorator's edict. Nonetheless, when we have decided how many 
and where, we come back to—what kind. 

Since smooth loudspeaker-coverage is one of our objectives, 
the loudspeaker's coverage pattern should also be considered. 
As long as loudspeakers have been around, they have been 
analogized to a rigid piston in an infinite baffle. Figure 2 shows 
what happens to the dispersion and Q of a piston/loudspeaker 
as the frequency is increased in proportion to the speaker 
diameter. This is the main reason that 8-inch speakers use a high-
frequency element—they try to maintain even coverage through 
a wide bandwidth. Nevertheless, this shows why 4-inch loud-
speakers, provided they can deliver the required level, work nice-
ly for speech systems. Using the —6 dB points, most loud-
speakers' "nominal" dispersion fall between 60 to 120 degrees. 
The topic of loudspeaker dispersion brings up an interesting, 

as well as controversial, subject—directional versus omni-type 
loudspeakers. Even if real-world loudspeakers truly approximated 
riffid pistons in an infinite baffle, they still would not have a Q 
of 2 throughout their used frequency range. In fact, even a 4-inch 

Figure 2. Directional characteristics of a circular-piston source mounted 
in an infinite baffle as a function of diameter and A. 

loudspeaker narrows to 30 degrees at 6 kHz (measured at its 
—3 dB points). Conventional cone-type loudspeakers have on-
axis and off-axis characteristics; with omni-directional loud-
speakers a listener is always "on-axis." Using omni-directional 
loudspeakers makes life easier since our tools can simply be a 
protractor and the inverse square law. 
Beyond the concern for the sound pressure level uniformity 

and frequency response at any given point in the direct field is 
what happens in the reverberant field. Conventional cone-type 
loudspeakers inherently do not have smooth power response; 
that means that the total power they transfer to the space changes 
as a function of frequency and direction, along with the Q. On 
the other hand, omni-loudspeakers virtually maintain the same 

Q over a wide band of frequencies, and therefore, maintain a con-
stant power output characteristic as a function of frequency and 
direction. The frequency response of the reverberant field is im-
portant to us for two main reasons: first, in reinforcement situa-
tions it is the reverberant field that the microphone will "see," 
therefore, if the response is uniform and flat the gain-before-
feedback can be optimized, predicted with greater accuracy, and 
be more stable with changing microphone positions; and second, 
the reverberant field also contributes to our overall psychoacoustic 
assessment of the quality of the sound presentation. 

REVERBERATION 
Excessive reverberation may also impede upon the understand-

ing of speech. Beranek used the following formula to serve as 
a rough indicator of unintelligibility (if the number M is less than 
20 dB): 

M = 10log (QR/r2n) 

where Q = directivity factor of a loudspeaker or the room-source 
combination, R = the room constant as described above, r = 
the distance from the loudspeaker (or talker if there is no system) 
and the listener, n = number of loudspeakers (for no sound 
system, n = 1). 
This formula shows that if M is lower than 20 dB, it can be 

increased by increasing Q, or R. If the room constant cannot be 
modified, and the Q of the loudspeaker or the room cannot be 
increased, then a distributed system of n loudspeakers should 
be installed yielding a decreased r such that the product of nr-2 
is decreased. It should be noted that in some cases adding a 
single-loudspeaker in a reverberant room may make no noticeable 
improvement, since the ratio of Q/r may not change appreciably. 
This is one of the easiest mistakes to make in sound system 
design. 

GAIN BEFORE FEEDBACK 
So often designers of distributed systems ignore the basic rules 

of talker, microphone, and listener distance limits. Even in small 
meeting rooms, especially when a lavalier is used, loudspeakers 
that may be overhead of the talker cannot be used. If the room 
changes configurations, then provisions must be made to turn 
off loudspeakers. In larger rooms attention must be paid to the 
distance at a podium for example, and the seated to loudspeaker 
height. In these large rooms where loudspeaker heights may 
reach 30+ feet, you had better get out your calculator. 

SIGNAL PROCESSING 
Our industry is rife with the misconception that poorly de-

signed rooms, devices, and systems can be corrected for with 
equalization. An equalizer can surely change the frequency 
response of the loudspeaker. Many attempt to compensate a 
mom's excessive reverberation with eq. Equalizing a loudspeaker 
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rofessionals look for those 
landmark designs that show 
complete attention to every detail 
with the most advanced 
technology available. 

The AC 22 and AC 23 Linkwitz-Riley 
crossovers from Rane are just such 
achievements in crossover design, com-
bining such innovative features as: 

11, 

AC 22 
coma. 

4.1 

AC 23 
OleliMet 

• 24dB/octave slopes. 
• Built-in electronic phase 

alignment. 
• Automatic internal configuration 

switching. 
• 41-detent frequency selection, 

and more. 

Capabilities like this can deliver 
cleaner, more consistent sound quality 
with less fussing. 

As a professional you deserve 
nothing less than landmark per-
formance. Advanced crossover 
technology from Rafle. 

10802-47th Ave. W. 

Everett, WA 98204 

(206)355-6000 
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changes its direct field response which does change the total level 
in the reverberant field. Unfortunately it does not change the 
ratio of early-to-late energy. This means that while the subjec-
tive character has changed, the intelligibility has not. However, 
most often the equalization is set to increase the signal-to-noise 
of the intelligibility-bands to the noise of the reverberation. 
When eq is used for feedback control it is the reverberant-

field that is generally being adjusted. This is most often true as 
the talker's microphone is in the reverberant-field, that is, not 
in the direct-field of a loudspeaker. Thus, what is actually being 
equalized is the off-axis response that may in fact be a direct-
path, and all of the reflections of the direct-sound as modified 
by the absorption and diffusion of the room's surfaces. Sound 
complex? That's because it is. Since the direct-field is what we 
are attempting to deliver to the listener, we try to tailor its re-
sponse for maximum fidelity and intelligibility. If the microphone 
position moves this complexity grows. If on the other hand the 
mic position is stationary, the complexity is somewhat more 
manageable. 
Because of the dynamics of speech, music, and how they in-

teract with the various aspects of a room's acoustics, dynamic 
processing can be helpful. Unfortunately, most of us do not have 
trained stage orators as talkers for the systems we design. 
Therefore, if the vowel-sounds can be compressed—independent 
of the consonants—the carrier-to-information ratio of speech can 
be improved. Simultaneously, the amount of energy accumulating 
in the reverberant-field will be minimized. While the selection 
and setup of compression is beyond the scope of this article, there 
are several factors of which you should be aware. Compressors 
have an attack-time, some units are fixed, and some are ad-
justable. Some units have a side-chain detector link which it uses 
to trigger itself independent of the signal. For example, a band-
pass filter could be wired to only allow the compressor to trig-
ger on low-frequency signals. This allows for band-dependent 
compression. Also, the background noise and its nature of change 
(whether its steady or dynamic as with crowds), and the dynamic 
range allowable by the system design will dictate if any wide-band 
compression is necessary or desireable. 

Limiting usually refers to peak conditions that are very short 
in duration. Therefore, this indicates signals that are higher in 
frequency as is the case in the information-bearing elements of 
speech. Limiters—especially when used in conjunction with a 
compressed signal—can set a maximum level that the system 
will produce. This is useful from both loudspeaker and ear pro-
tection points of view. Of course intelligibility is also maximized. 

SIGNAL ENHANCEMENT 
As early as the 50s, peak-clipping of speech signals was used 

in an attempt to increase speech intelligibility in communications 
systems. Several companies, including Bogen, introduced units. 
This technique really never caught on. Later, Aphex introduced 

a more complex and comprehensive unit improving the intelligibili-
ty of many systems. More recently, Barcus Berry has introduced 
a dynamic high-frequency equalizer with phase-lag compensa-
tion. Both of these units can be used to dramatically increase 
intelligibility when reinforcement itself is inadequate. 

25 & 70, 50 & 100 VOLT SYSTEMS 
Assuring that we make the required power available to each 

loudspeaker is often overlooked by system installers. Nowadays, 
with everybody using solid-state power amplifiers, the specifica-
tion of amplifier size is simple—just add up the transformer taps. 
Once the power input requirements at each speaker location have 
been established, and the transformer losses factored, a trans-
former with the appropriate tap is selected. Because of the 
higher-voltage and high-impedance characteristics of the 
constant-voltage system, the current is low and smaller-gauge 
speaker wire can be used and/or longer speaker lines can be 
run—both affording money and engineering savings. 
The most common constant-voltage power amplifiers in use 

are 70.7-volt and 25-volt output types. Most of the time we use 
70.7-volt systems for their higher output capabilities. But, in low-
power systems, using the 25-volt line can offer economic advan-
tages. There is a "stumbling block" in the effect of older tech-
niques applied in current technology; these techniques are from 
the older constant-impedance system and tube amplifiers. In both 
of these systems, the amplifier(s) needed to be loaded to speci-
fied impedances in order to operate properly and deliver the ap-
propriate power. This does not apply with constant-voltage sys-
tems. With a constant-voltage amplifier the output power is de-
termined by the total load presented by the speakers through 
the transformers. This makes life real easy. In constant-voltage 
systems the only precaution is not to exceed the power amplifier 
rating by the total sum of transformer taps connected to its 
output. 
The actual method behind the transformer taps is simply based 

on the number 5000. Using Ohms Law, take the number 5000 
and divide it by the power amplifier output in watts and that will 
give you the impedance of the line. For example if you have a 
200 watt amplifier, divide 5000 by 200 and that gives you 25 
ohms. Or in other terms square the voltage (70.7 times 70.7 
equals 4998.49) and divide that product by the impedance and 
the result will be the power (4998.49/25 equals 199.94). Using 
standard tables of wire resistance one can quickly see the ef-
fects of resistance when compared with the load as seen by the 
amplifier. 

If a loudspeaker is tapped at five-watts, FIVE-WATTS is all 
the power it will get! So often people will expect a certain SPL 
figure from a loudspeaker when its maximum transformer tap 
will simply not allow it. Another aspect of this is that as often 
as designers under-power systems, they will design several 5-

(continued on page 66) 
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THAVSWFOill) 
With this new series of VHF hi-band 

wireless microphones, loa introduces out-
standing wireless performance you can 
afford with :he features you've always 
wanted. 

You asked for wireless technology that 
delivers substantially longer battery life. 
Toa has incorporated the latest advances in 
miniaturizec surface mount components, 
extending effective life to over 30 hours of 
continuous operation with one AA battery. 
You needed extended dynamic range 

and superior signal-to-noise ratio. Toa has 
built into these systems a unique new 
compander circuit that achieves wide 
dynamic range against a background of 

vanishing low no;se. 
You wanted a wireless system com-

pletely free of ex:ernal interference. Toa's 

solution is the remarkable new tone-key 
circuit design, a technological break-
througn that virtually eliminates 
interference. 
The .ewmcidiA wireless systems f 

Toa. Created to reinforce the spoken word 

—longer, :leaner, and with maximum 

Systems are available in diversity and 
non-diversity configurations. For ncre 
information, talk to your loa represen-

tative today, or call us at (800)843-475,7, in 
California ](800) 632-2157. 

Toa Electronics, Inc., Commercial] Group, 
601 Gateway Blvd., Suite 300, South San 
rancisco,]California 94080. Telephone (415) 

2538, Telex 331332, FAX 15) 588-3349. 
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W
hether your customers are 
upgrading a security system 
or starting one from scratch, 

there's one line of CCD Cameras 
designed to meet all their needs — past, 
future and present. Introducing the 
Panasonic® WV-BL200 and WV-

CL300 Series CCD Cameras. 
Highlighting our new line of 

cameras is their optical versatility, as 

our new line of optional lenses clearly 
demonstrates. Eleven in all, they let 
your customers select just the right 

WV-BL200 Shown 
With Optional Lens 

CS-MOUNT 

lens for any application. From wide 

angle to super-wide to telephoto. From 
manual to ALC (Automatic Light 
Compensation). 

This unique combination of optics 

and CCD technology results in an 
extremely competitive advantage for 

you. And an affordable package for 
your customers. 
Our new lens mount configuration 

represents a new technological 
breakthrough because it accepts both 
C-mount lenses and our new CS mount 
lenses. Including both DC and video 

controlled ALC lenses. So your 
customers have a choice of our new 
lenses or their existing lenses. And that 
can amount to big savings. 

For even greater flexibility, our new 
cameras feature vertically mounted 

plug-in circuit boards. They not only 
make servicing easy, they help reduce 
down time. And at the same time lower 
operating costs. 

And while fluctuating ambient 
operating temperatures can have a 
negative effect on most cameras, our 
new WV-BL200 Series Cameras 



Today, Tomorrow 
And Yesterday 
Panasonic CCD Cameras. 

can take the 
heat + 14.0° F 

or the cold 
— 22° F to both 
extremes. Virtually 
eliminating the need 
for costly cooling and 

7 

WV-CL300 Shown 
With Optional Lens 

heating systems. 

At the heart of our new cameras is a 
high performance 1/2" CCD chip. It not 
only makes these cameras highly 
reliable and durable, it produces some 
rather impressive performance 
characteristics. Like 420 lines 
horizontal resolution, a S/N ratio 

of 48dB 

and minimum 
illumination of 

0.05 footcandles (0.5 lux) for our 
B&W models. What's more, these 
B&W cameras feature new technology 

which eliminates the need for an IR 
cut filter. So they'll operate under a 
broad range of ambient lighting 
conditions. While our color cameras 
offer an impressive 330 lines 
horizontal resolution, a S/N ratio of 

4 .. 

46dB and minimum illumination of 1 
footcandle (10 lux). 

So offer your customers the one line 
of CCD Cameras that'll work for them 
today, tomorrow and yesterday. The 

WV-BL200 and WV-CL300 Series. 
Only from Panasonic. 

Find out more about Panasonic's CCD 
Cameras. For more information and your 

local dealer, call your nearest regional office. 
Northeast: (201) 348-7303, 
Midwest: ( 312) 981-4826. 

Southeast: (404) 925-6835, Southwest: 
(817) 685-1117, West: ( 714) 373-7265, 

Panasonic 
Closed Circuit Video Equipment 
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BOSE MODELER 

product development and yearly license renewals. Bose has cer-
tainly demonstrated a clear commitment to research and has been 
constantly implementing new features that are electroacoustical, 
user-interface, mechanical design, and presentation oriented. The 
other aspect to consider is that (regardless of the abuse one finds 
in the general world of personal computer software), software 
is not something you purchase and own—it is an intellectual piece 
of property that the creator himself owns and simply licenses 
you the right to use for a specific time period. In the mainframe 
world software is licensed on a yearly basis. This concept is start-
ing to catch on in the micro-world, with companies like Quark 
operating on a yearly licensing-renewal for their highly-acclaimed 
desktop publishing program Express. In order for Bose to pro-
vide the level of on-going support of and commitment to its family 
of software they maintain the yearly license renewal policy. 

Figure 1. The Room Model window. 

MODELER'S PROGRESS 
Questions have been raised concerning why I have provided 

some historical background when I review software. I feel this 
serves two functions; the first and most important is that the 
degree a program has been expanded and debugged through its 
evolution is an indicator of the software publisher's ongoing com-
mitment to the program. Secondly, all early releases of software 
for sound system design required serious revisions and refine-
ment, and many sound contractors and consultants are either 
of the opinion that these programs are not valid tools and are 
not an efficient use of time, or they are intimidated by the pros-
pect of using a computer. To a significant degree, this has been 
changing over the last few years, and these reviews are attempt-
ing to frankly discuss both the shortcomings and triumphs of 
these programs. 
Modeler is a program which has undergone constant and signifi-

cant improvement since its introduction in 1985. The developers 
have issued three revisions since then (V1.1, V1.2, and V2.0) each 
with substantial refinements and additions. With V3.0 being 

shipped in July of this year, it is clear that Bose is in it for the 
long run with their commitment to software development, and 
are listening to the industry. 
Modeler V1.0 was released at NSCA in 1985. Aside from the 

advanced graphics and multi-window/pull down menu operation, 
it was missing some of the meat and potatoes of sound system 
design. Functions such as mechanical design of the cluster, in-
telligibility, and gain-before-feedback were not supported. Some 
of these functions were not included because they were not fin-
ished, while functions such as intelligibility and gain-before-
feedback were intentionally omitted because Bose engineers felt 
the existing formulas were inaccurate and did not therefore belong 
in the program (more on this later). 
The following releases (1.1 and 1.2) got rid of some program 

bugs and increasingly conformed to the Mac interface conven-
tions (which were still congealing at the time). The program of-
fered unique functions such as spatial and temporal mapping of 
sound, without supporting discussion of prioritizing these fac-
tors, or what an acceptable range of performance should be ex-
pected. Nor were any references provided, not even suggested 
readings. You could master the program and user's manual, model 
a job, and not have an explicit indication from the program of 
whether the job would work. While I am a believer that the engi-
neer should already "bring this to the table," earlier versions 
of Modeler provided less performance guidelines than some of 
its counterparts. 

If a Modeler-licensed sound contractor requests additional help, 
Bose provides an 800 number hot-line. Bose intends to fill out 
the manual with more performance criteria and references in 
future releases. Also a very comprehensive engineering manual 
for sound system contractors is now being prepared. 
The developers of Modeler have responded in Version 2.0 

(released in July 1988) to many of the criticisms, and a more 
balanced program has resulted. Direct-to-reflected sound ratios 
are now supported, and an intelligibility estimating program is 
in development (probably ready for version 3.0 due to be released 
in July 1989). Additionally, a complete mechanical design pro-
gram by Bose called SpeakerCAD Graphics Program as well as 
Rackmaker Layout Program, a rack layout program, have been 
released and will be reviewed next. 

All data entry functions of Modeler now have an interactive 
graphics/spreadsheet approach to editing which is a pleasure to 
use. The training exercises in the manual have been rewritten 
and are now clearer and significantly faster to learn. The advanced 
simulations for spatial imaging, ray tracing (and the recent addi-
tion of statistical coverage) are fascinating, but still are not 
discussed in adequate detail. Modeler does not yet have "con-
textual on-line help," which is the capability of asking the pro-
gram to explain what is going on at the moment. One of Bose's 
newer programs, Rackmaker has this feature, and future releases 
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Uncandid camera. 

Unlike the famous television show, the people 
in front of our cameras know they're on stage. 
Which is precisely the point of our M-Series audio/ 
video security entry system. 

Utilizing a highly sophisticated CCD camera 
outside, you can instantly recognize a familiar 
face in our crystal clear inside monitor. In 
f- act, with this system, you can have up to 10 
inside monitors throughout the house. 

call 
To find out more candid facts about 

•  Aiphone security entry systems,  
(206) 455-0510 for a free brochure. 

0AI PHONE® 
Intercom systems for 

business, home & industry 
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Figure 2. The Speaker Data window. 

of Modeler will include on-line help. 
Although some other programs have included PAG/NAG to 

predict gain-before-feedback, and (7oALcons to predict intelligibili 
ty, Bose engineers (and others) feel that these simple formulae 
are too inaccurate as predictors to be included. Playing the devil's 
advocate, many sound systems have been successfully designed 
using PAG/NAG and c70ALcons, and while not absolute, some 
feel they may indicate where a design will not work. Rather than 
misguide users, the program developers decided to leave these 
functions out. This is sort of a dilemma for sound system design 
software developers, as they will be criticized for including the 
currently used but questionable algorithms (as I did with CADP 
last month), or they will be cited for the omission (as in this 
review). Such are the advantages of being a reviewer! 
Meanwhile, Bose engineers are researching new algorithms 

for intelligibility and gain-before-feedback—and have given a 
number of papers on intelligibility at recent AES conventions 
(resulting in much discussion and some controversy). The pro-
gram developers believe that they will have convincing tests and 

measurements to back up their new intelligibility algorithms, and 
at that point, they will include the new intelligibility predictor in 
Modeler (hopefully, 3.0). 
Bose engineers feel that it is beyond the scope of their proj-

ect to tell engineers how to design sound systems, and that 
Modeler is a tool to be used by an artist, rather than a paint-by-
numbers approach. Still, the literature on Modeler, and the 
presentations I have seen depict it as a comprehensive tool, 
rather than a supplementary tool that might be referred to dur-
ing the course of the design. Nonetheless, I see the program 
as a comprehensive tool, missing a few functions. I see nothing 
wrong in this, except for the lack of discussion of these omis-
sions in the promotional literature and the manual. 

GETTING STARTED 
Modeler consists of three overlapping windows. One is the 

Room Model window (shown in Figure 1), where the room is 
created, speaker locations selected, and sound system perfor-
mance simulated. The second is the Speaker Data window 
(Figure 2), which contains the speaker library. The third win-
dow is called the Physical Data window (Figure 3), which con-
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Figure 3. The Physical Data window. 

tains the surface material library and the speaker cluster(s) coor-
dinate data. 

THE ROOM MODEL WINDOW 
The floor plan window is the hub of Modeler and the user is 

constantly returning to this window. The first step in using 
Modeler is to create the 3- dimensional room model. The floor 
is entered first, then the walls, and finally the ceiling. The pro-
gram can be switched from metric to English at will. The room 
window provides such amenities as a grid and digital readout of 
the coordinates as you move the mouse about. The standard Mac 
scroll bars are used for rotating the model to check for errors. 
The mouse is clicked to enter corner points. A preliminary hand 
sketch is necessary for all but the simplest rooms. The room 
must then be "assembled" following a pre-defined plan, using 
four-sided planes. In building room models, minor alignment er-
rors of the edges of the planes can be automatically corrected 
by the "clean up room" function. This is a real nice touch. 
When windows and other openings become acoustically signifi-

cant, as in the case of a church, Modeler's limitation of four cor-
ners to a plane can become unwieldy. Complicated floor and ceil-
ing areas may also become tedious to enter. None of the cur-
rently available programs (including Modeler) can depict curved 
walls, requiring the creation of a number of approximated planes. 
Therefore, this limitation of four-sided planes in acoustically com-
plex models is a problem Bose is looking into to. Even with these 
complaints, I still must say that compared to the other currently 
available sound system design programs, Bose offers the most 
sophisticated drawing/modeling tools. In fact, it is the only pro-
gram that models the entire room, using a combination of sta-
tistical, and geometrical acoustics techniques. Sure, compared 
to any personal computer 3-D drawing program Modeler may 
seem somewhat limited (at lease until the next release). But re-
member, you can't do sound system design on drawing programs. 
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Relative rather than absolute coor-
dinates are used, so when you divide up 
the architectural floor plan, you are only 
interested in the size of each plane, rather 
than its absolute location in the facility. 
Each plane is given a number, and up to 
100 can be used to define a model. While 
100 planes at first may seem boundless, 
the four-sided plane limitation requires 
many planes to model a complex room and 
may require careful plane rationing. With 
some experience, simpler room model ap-
proximations can be devised that conserve 
the number of planes needed. 
The program noticeably slows down as the 

number of planes in the model increases 
(which is to be expected with programs 
that have sophisticated room models). If 
you find yourself at this point, it means you 
are doing big jobs and it may be time to 
save your money to buy a co-processor 
and switch-over to FastModeler (which is 
included with Modeler, and runs 25 times 
faster). 

THE SPEAKER DATA WINDOW 
This is where speaker libraries may be 

called up. The program comes with data 
files which contain JBL, EV, Altec, Com-
munity, Renkus-Heinz, Bose (of course), 
co-axial, and omni sources. Data is filed 
by product model and frequency-band spe-
cific dispersion characteristics. New files 
can be entered, or files can be edited by 
the user. However, a word of caution, just 
because there is a spreadsheet doesn't 
mean that one can simply start plugging 
in numbers from manufacturer's data 
sheets. The necessary data acquisition for 
creating speaker directional pattern files 
for any program is a major project requir-
ing sophisticated instrumentation. 

Within the Speaker Data window is the 
Loudspeaker Directivity Display. The dis-
play shows a three dimensional polar plot 
("directivity balloon") in frequency-bands. 
The plot can be rotated and viewed to your 
heart's desire. Anomalies can be visually 
discerned. I think the real potential here 
is just starting to be exploited. On pos-

sibility is a three dimensional directivity 
balloon of the entire cluster. Bose pre-
sently includes in the speaker library a 
balloon of a stacked pair of 802s. 
Other manufacturers should consider 

providing directivity data of their horns 
configured into the more typical layouts. 
Spurious effects of complex clusters such 

as lobing, diffraction, interference, and 
comb filter effects that cannot yet be ac-
curately modeled, but certainly can be 
measured (off a real world cluster) would 
become predictable, and steps could be 
taken by the sound contractor and/or con-
sultant to resolve problems in the design 

(continued on page 68) 

EKTACOM G 

Loudspealting, Direct-Select Intercom 

A few days ago a consulting engineer said to us, " You know, the G Series is 
built like a battleship. Those solid gold ( not plated) switch contacts seem 
to wear forever. And everything is so rugged." You who have installed G 
Series know he is right— it is a remarkable system. True, it is a system 
without computer sophistication. But it has flexibility many contemporary 
designs do not offer. For example: who has 11 watts RMS output? Who has 
4" high sensitivity speakers? ( they really do work better!) Who offers two to 
1,000 stations all with light annunciators? Who offers both in-and-out 
volume controls on every master? Who offers desk, flush and rack mount-
ing? And who gives you the kind of superb sound quality found only in the 
G? This is a time-tested product—some systems 25 years old still operate 
perfectly on a daily basis! 

It has been around awhile, but it is continually updated. For many 
applications, there simply isn't anything else even nearly as good! 

Call us today for complete technical data! 

FISHER BERKELEY CORPORATION 
955 THIRD STREET • OAKLAND, CALIFORNIA 94607 

(415) 655-9696 
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HOME INTERCOMS 

STATE OF THE MARKET: 
HOME INTERCOMS 
BY BILL INTEMANN 

Home security concerns are fueling market growth for home 
intercom systems. 

A
ccess control, infant or child monitoring, invalid monitor-
ing, paging, music programming—today's intercom 
systems can make our homes more secure and our lives 

more convenient, with lower costs and easier installation than 
ever before. And yet, the market for single-family home inter-
com systems remains relatively untapped in this country. 

Private homes in Europe and the Orient have long been the 
primary markets for these systems. Some manufacturers feel 
that the market in this country is poised for growth, and that 
while convenience and entertainment are important factors, it 
is the intercom's capacity for enhancing home security that will 
fuel this growth. As people in this country are becoming 
increasingly concerned about home security, they are becoming 
increasingly aware of the added security a home intercom system 

Intemann is managing editor of this magazine. 

can provide. 
"We see this market as having tremendous growth potential, 

and security is the most important factor in this market," said 
Harry Quanz, advertising and marketing director for Aiphone 
Intercom Systems, Bellevue, WA. "Right now, only two or three 
percent of the new homes being built in this country have inter-
com systems; in Japan, almost 90 percent of all new homes are 
constructed with some type of intercom system installed." 
Consumer education is one of the keys to promoting growth 

in this market, according to Quanz. "The Japanese have always 
been more 'gadget-conscious'; educating the consumer in this 

The M-Series video intercom system for the home, from Aiphone. 

country to the potential benefits of an intercom system is 
definitely a priority." 

Fully one-third of Aiphone's product line is targeted towards 
this market. And that line is not restricted to voice-only 
products—video intercoms are "very hot right now," Quanz 
reported: "Video is definitely growing. The quality is increas-
ing, the cost is decreasing, and installation is becoming easier. 
It's still a high-end item, though—probably not the system you'd 
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The model CM-810 master intercom station from Bogen. 

put in a starter home." Among Aiphone's entries in this field 
is their M-Series video intercom, with two-way voice communica-
tions and door-release capability. 
Education is a priority for Lee Dan Communications, Haup-

pauge, NY, as well—but not consumer education. "We don't sell 
directly to the consumer, so for us it's a question of educating 
our dealers and installers, getting them interested in offering 
these products to the end-user," said David Goldberg, the com-
pany's vice president. 

Considered purely as an "upgrade" when buying a new home, 
the consumer sees an intercom system as only one of a number 
of options available, according to Goldberg. If the dealer/installer 
is not able to point out the benefits of a home intercom system, 
that system may lose out to other choices whose benefits are 
already known to the consumer. "Intercom systems are generally 
fairly low on a list of priorities when new home buyers are con-
sidering upgrades," explained Goldberg. "If offered the choice 
between a central vacuum system, a jacuzzi, or an intercom 
system, very often it's the intercom system that loses out." 
However, when viewed as a security feature, the home inter-

com system is seen in a different light. Goldberg feels that "in-
evitably, as people become more security conscious, they 
become more interested in that aspect of an intercom system, 
particularly when there are children in the home." 
Lee Dan's home intercom line includes a system that can 

monitor up to 15 rooms in a home; when not in use, music can 
be programed through the system. For access control, the com-
pany offers its EnterLok system. 

Peter MacLean, president of Ring Communications, Happauge, 
NY, also feels that this market is poised for growth: "The percen-
tage of homes in the U.S. with intercom systems is definitely low 
compared to Japan or Scandinavia. But it is definitely growing." 
MacLean feels that security features will definitely be an 

We 
mean 
busbies& 
The most trusted name in 
communication security. 

MIR ONE ® 
NEW...Teltrak Multiplexed 
Intercom Security System 

Features: 
• No Selective Wiring — Al; 
Common 

• Remote and House Phones 
• Elevator Phones 
• Central Monitoring 
• Fire, Emergency, Intrusion & 

Delay Circuits 
• Optional Printer 

15-485/1S-84W Intercom System 

o 

Suite Station: IS-485 
Single Gang Suite Station 
Features: 
• White, Complementary Design 
• Surface, Single Gang Mounting 
• Clear, Simplex-type 

Communication 
15-84W Intercom Handset 
Features: 
• White, Slim Line Design 
• Surface, Single Gang Mounting 
• Clear, Duplex-type 

Communication 

7101 Video-Corn 
Features: 
• Large, 6", Clear Screen 
• Automatic, Trouble-free 

Operation 
• Tamper Resistant Entrance 

Panel 
• Unlimited System Capacity 
e Multiple Entrance Capability 
• Flush Camera & Lighting 
Assembly 

And much more. Over 500 proven security 
and communication products for every 

application, large or small. 

Call or write for further information. 

MIR ONE 
Communication & Security Inc. 

425 A!ness Street, Downsview, Ontario M3J 2H4 
Telepnone: 416-667-1211 / FAX: 416-667-1731 
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III 

Ii 
Elvox, a division of Paso, is introducing the 3000 series residen-

tial video entry panel. 

important part of that growth: " Security is number one. I feel 
better knowing my kids won't answer the door until they've seen 

who's there on the video screen." 
But security isn't the whole story, according to MacLean: 

"After we've addressed the security aspects, convenience 
becomes a factor. The question becomes, 'What else do you 
want?' We can do it all; wireless controls, telephone interface—we 

Siedle's video intercom for the home—the HT 511 system telephone 

and Siedle- Watchman. 
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hooked one guy's system up to control his living room drapes, 
his stereo, his sauna, his garage door opener—what do you want 

the system to do?" 
"The home intercom system is no longer viewed as just a 

security system; convenience is becoming more of a factor," 
agreed Tom Hendricks, marketing director for TekTone Sound 
& Signal, Lake Park, FL. "That's where I see the growth, in 
the more convenience-oriented features—monitoring of children's 
rooms, the ability to page or play music throughout the house—it 
may take a little time, but I think the American market will even-
tually catch up to the European and Japanese markets." 

SAL% A 91«C” 

Talk-A-Phone's HI-17 central master station. 

TekTone features its TekSound 704A system, with AM/FM 

programming capacity. 
Ease of installation is an added benefit for many of these 

systems, and the ability to connect to existing wiring can be a 
prime selling point when a retrofit is called for. Bogen Com-
munications, Inc., Ramsey, NJ, offers such a system, the CM 
Series. "In fact, our RF-1 loudspeaker can be mounted at the 
front door, and the existing doorbell button can be used for two-
way communication," said David E. Pear, director of communica-

tions for the company. 
Also making use of existing wiring is the Model 894 two-wire 

retrofit system from Elvox, a division of PASO Sound Products, 
Pelham, NY. The 894 can be connected to existing doorbell wires, 
and features a lighted outdoor station, two-way communication, 
and door release. The 3000 Series Residential Video Entry Panel 
and 5401 Video Monitor is Elvox's entry in the video intercom 

field. 
Ken O'Brien, product manager for Elvox, feels the market in 

America has nowhere to go but up: "The European market has 
always been much more important, partly as a result of the dif-
ference in life-style. In Italy, for example, homes tend to be set 
back from the street, with walls or fences and front gates. 

Intercoms are a necessity; we sell more video intercoms in Italy 
(continued on page 67) 



AKG's 568EB. 
Stand Back. 
AKG's 0568 short shotgun offers you real directivity in 

a remarkably small and convenient conde,iser microphone. 
Only 10' long, the C568's sensitivity, vide frequency 
response, dJrable metal housing, and integrated irrpedence con-
verter/preamp easily meet the demands of live on-air or record-
ing applications. A perfect balance of pressure gradiant and inter-
ference principles means the 0568 car be up to three times 
as far from a sound source than normal mics and still yield the 
same ratio of direct to indirect sound. Used close, it reduces in-
direct sound levels cy 8 dB for improved isolation. So whether it's 
for ENE, film, theatre or church sound nforcement, or music 
applicatons, AKG's 0568 means business. And at half the price 
of the competition. Just stand back and take a listen. 

AKG 19138 1,Akustrsche und Kino-Gerate GmbH. Austria 

AKG 
Focusing on new technology. 
77 Selleck St. Stamford. CT 06902 

[203] 348-2121 



RESIDENTIAL A/V 

A RESIDENTIAL 
A/V INSTALLATION 
BY STACEY ZABLE 

N
ewcome Electronic Systems in Columbus, OH, re-
cently designed and installed an audio and video sys-
tem for a private residence, also in Columbus, that in-

volved seven independent zones, one distributed system (in-
cluding an outdoor area), and a client who liked things simple. 
No technical jargon. No talk of subwoofers and tweeters. New-
come's client demanded only two things of his video and audio 
system: it had to be multi- functional, and it had to be simple 
to operate. He was not interested in how Timothy Newcome, 
president of Newcome Electronic Systems, achieved this; he was 
interested only in the finished product. 
The challenge was intensified by the fact that the system had 

to be as unobtrusive as possible, with all "devices" appropriately 
hidden from view. 
"My client is not a mechanically-minded person—and he now 

operates the system with finesse," said Tim Newcome. "None 
of my [residential installation] customers are technically-inclined. 
The customer is interested in convenience." 
The performance of the system has added "a new dimension 

to [the customer's] home," according to Newcome. "My client 
is now a hi-fi addict." 

THE BEGINNINGS 
The original system in the ten-year-old house was rarely used 

and was poor in quality. Newcome was originally called in last 
spring to put an audio and video system together for only a few 
rooms in the house. Newcome finished the original project, and 
was called in again when remodeling was started on the house 
that fall. His budget was placed at $100,000 for the entire system. 
The system is designed around two of Newcome's NC-4000 

command computers which permit remote control operation of 
all audio and video system functions from numerous locations 
via an infra-red receiver. Newcome's NC-4000 is the third genera-
tion of its type and is only available with Newcome's own system 
set-ups. The home was divided into seven independent zones 
of operation (plus a distributed system) which use remote and 
manual control features. 
Newcome worked with architect Jim Monsul of James Monsul 

and Associates in Westerville, OH, and interior designer Rosalie 
Greenberg of Centners Interior Designers in Columbus, OH, dur-
ing the installation and the remodeling. 

Zable is an assistant editor for this magazine. 

The outdoor loudspeakers: effective yet unobtrusive. 

"The interior designer is most important—you have to please 
the customer and the interior designer when placing or hiding 
objects," Newcome explained. "We easily interfaced with the 
designer and architect." 

THE MAIN EQUIPMENT CABINET 
The main equipment cabinet is located in the family room in 

an existing equipment closet. Sources include an AM/FM broad-
cast, cassette tapes, compact discs, video sources, and a wireless 
microphone announcing system shared by all zones. 
The compact disc system consists of three Sony CDP-C10 ten-

disc players attached to a control computer that allows for choos-
ing from 30 separate disc selections. Newcome is currently wait-
ing for another unit from Audio Access that can access 240 discs. 

Six ADS R-4 receivers and one ADS CC-4 control center with 
associated power amplifiers serve seven "independent" zones 
and one ADS CC-4 control center with associated power ampli-
fiers serves the remaining "manual" zones throughout the 
house. An infra-red remote control receiver in each of the rooms 
with independent zones accepts commands from a remote con-
trol wand. The kitchen and garage each have two infra-red remote 
control receivers. 
The CD players, cassette decks, and other support equipment 

are automatically powered when any of the receivers or control 
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The complex AN installation at this private home in Columbus, OH, 
includes an outdoor zone featuring 10 Bose 102 loudspeakers. 

centers are activated. It is not necessary to activate more than 
one switch to power this equipment. 

THE INDEPENDENT ZONES 

The seven independent zones in the house are in the family 
room, the living room, the wine cellar, the master bedroom, the 
remote garage, the study and the kitchen. An independent zone 
allows that morn's system to be turned on and operated indepen-
dent of any other zone. 
The fainily room, in addition to housing the source equipment, 

has one ADS R-4 receiver that powers four Sonance IV wall-
or ceiling-mounted loudspeakers and one M&K V1B subwoofer. 
The living room has one ADS R-4 receiver that powers six ADS 
300 loudspeakers and two M&K VI.B subwoofers. The wine cellar 
has one ADS R-4 receiver that powers two Sonance IV ceiling-

The design intent called for all hardware to be as unobtrusive as possible. 
Nearly invisible in the main living room are six ADS 300 loudspeakers, 
two M&K VlB subwoofers, and two Newcome 1FR-200 infra-red com-
mand receivers. 

mounted loudspeakers and one M&K VlB subwoofer. 
"The master bedroom is the best sounding room—it's really 

strong," said Newcome. The room has one ADS R-4 receiver 
that powers four Sonance IV ceiling-mounted loudspeakers and 
one M&K VlB subwoofer. 
Also in the master bedroom is the master video system. The 

video equipment consists of a 26-inch television receiver, a VHS 
hi-6 VCR and an 8mm VCR housed in an existing cabinet. The 
video system operates via the same remote control wand as the 
audio system. The VHS VCR signal is modulated onto an un-
used channel of the CATV distribution for viewing in the kitchen 

A closer inspection reveals one of the six ADS 300 loudspeakers in the 
living room. 
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The family room, an independant zone, serves as the primary equipment 
location (housing the centralized equipment rack) and features four ceiling-
mounted Sonance IV loudspeakers, with one M&K VlB subwoofer. 

and study. If desired, the program audio from the video sources 
can be routed through the room audio system for enhanced 
listening. 
The remote garage has one ADS CC-4 control center that pro-

vides the line level audio signals to two power amplifiers located 
in the garage equipment room. The power amplifiers drive eight 
Sonance IV loudspeakers and two M&K VlB subwoofers to 
sound pressure levels suitable for entertaining large groups of 
guests. 
The study has one ADS R-4 receiver that powers two Sonance 

IV ceiling-mounted loudspeakers. The ADS R-4 receiver in the 
kitchen powers four Sonance IV ceiling-mounted loudspeakers 
and one M&K VlB subwoofer. 

THE HOUSEWIDE/DISTRIBUTED SYSTEM 
The housewide/distributed system provides a common audio 

program to all other treated locations. Each of these locations 
has a local manual volume control to adjust the program to the 
desired level, including turning the volume off. The ADS CC-4 
control center that sources this system can be controlled at the 
source equipment location or via a remote control receiver located 
at the lower deck location. 

The centralized equipment rack in its own closet in the family room. 

The distributed system is composed of two primary zones: 
outdoor zones and indoor zones. The indoor zones include two 
guest bedrooms, the sitting room, the dining room, the stairwell, 
the attached garage, the greenhouse, the kitchen terrace, the 
hot-tub deck, the master bath terrace, and the driveway. The 
outdoor zones, which use Bose 102 loudspeakers, are the deck 
with bar, the lower deck, and the pond deck. 

If the system is activated from the equipment cabinet in the 
family room, only the indoor zone loudspeakers are activated. 
The operator can override this default condition and activate the 
outdoor zones by pressing the button that activates output #2 
on the CC-4. If the system is activated by a remote control com-
mand from the lower deck, then both outdoor and indoor zone 
loudspeakers are activated. 
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Time After Time. 
Nobody gives you more ways to record time. 

N
o matter what's being 
monitored — people, places or 
things — Panasonic® gives you 

more ways to keep a long-term record 
of events. In fact, with 4 models to 
choose from, Panasonic offers a 
selection of time lapse VCR's for 
virtually any application. 

For demanding applications — banks, 
financial institutions, casinos and 
research laboratories — the AG-6050 
provides the sophisticated performance 
you need. Take field recording. 
Compared to frame recording, it gives 
you twice as much video information 
for any given time interval. For as little 
as 2 hours to as long as 480 hours. 

Further demonstrating the AG-6050's 
sophistication are features like series 
recording, ID displays for up to 10 

cameras and a time/date generator. 
The AG-6020 is a full featured time 

lapse VCR ideally suited for industrial 
and commercial facilities like 
warehouses, hotels, museums and 
office complexes. 

It records for up to 480 hours, 

incorporates alarm activated recording 
and a built-in time/date generator. 
Equally important is its recording 

output terminal which activates an 
external warning device in the event of 
a mechanical malfunction. So you 
don't have to watch the AG-6020 to 
know it's watching out for you. 
When it comes to keeping tabs on 

retail outlets, jewelry stores and 
supermarkets, the AG-6010S fits the 
bill nicely. It features a recording time 
of up to 120 hours. And an RF output, 

so you get the added economy of being 
able to use any standard monitor or TV. 

For areas that require "on demand" 
recording like ATM's, cash registers 
and card access entrances, the AG-1050 
has what you need. You can even use 
it for intermittent time lapse recording. 
So no matter what you're looking 

for in a time lapse VCR, it's time to 
look at a Panasonic. 

Find out more about Panasonic's time lapse VCRs. 
For information and your 

local dealer; call your nearest regional office. 
Northeast: (201) 348-7303, 
Midwest: (312) 981-4826, 

Southeast: (404) 925-6835, Southwest: 
(817) 685-1117, West: (714) 373-7265. 

Panasonic 
Closed Circuit Video Equipment 
Circle 207 on Reader Response Card 
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e Jack Panels with Jacks in 
both sizes 
• A variety of Row and Jack 
Hole Spacings available 

AUDIO ACCESSORIES, INC. 
Manufacturer of Audio Une Products. 

Mill Street, Marlow, NH 03456 
603/446-3335 Quote Line: 603/446-3336 

Circle 231 on Reader Response Card 
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TECHNICAL PROBLEMS 
The big problem in this installation in-

volved integrating the equipment with the 
ADS receiver, according to Newcome. 
"We were trying to use tape outputs as 

pre-fader outputs to drive the power amps 
at a constant level, and the tape outputs 
on the ADS R-4 did not want to 
cooperate," Newcome said. "The solution 
was using CC-4 preamps, with some 
manufacturer modifications, instead of the 
R-4 receiver, and it worked out better." 
The cabling for the existing sound 

system was totally unusable, Newcome 
said. Separate cabling systems were put 
in the house for loudspeakers, controls and 
infra-red receivers, line-level signal 
distribution, and R.F. 
An important consideration was the 

aesthetics of the residence, so concealing 
the wire was another problem Newcome 
had to face. 

"It was difficult concealing all wiring," 
said Newcome. "It involved unusual 
techniques—we had to drop the ceiling fix-
tures and remove them to get access to 
the wires." 
The outdoor system was another 

challenge. Newcome needed a good en-
vironmental loudspeaker for the outdoor 
elements and chose the Bose 102. The 
natural sunlight interfered with the infra-
red at first, and the receiver was eventually 
placed in a shaded location. 
Maintenance for the entire audio and 

video system is "not too expensive," ac-
cording to Newcome. The company has 
given this client one year maintenance-free 
because they are using the NC-4000 for 
the first time, and the client has agreed 
to be a "guinea pig," Newcome said. 

POTENTIAL MARKET 
The installation in this residence was a 

negotiated sale for Newcome. He sees 
these types of installations as a customer 
buying his concept—actually as "selling on 
the conceptual level." In the past two to 

(continued on page 65) 

ME.LOLOML AG 1. 

P•ZS 

NOE PA.4 

ADS CAM. 

mG.Lut.O.4E LL- LIDOCI 

.:EcULDtk M .tonn 

%wen 1,1141  

UraLL.h.C.Me. F D -I 

/ADS 74- UE GriLAIC. 

ADS (3.4 - FAMILY OCe'l 

ADS L R. n011 

ADS MASTER. 13C12..M. 

P4DS 14. TC.NEL_I 

AUSRM - STuOY 

AOS GLL1/ IV:51444 RPLLS 

ADS a'I-tIsTRIeJTEc 

MEWL 0...tœ AC1-

SOMY -7L12-.5D 

soely 

101.1Y C10 

10AlY LI() 

T&LEX MIL SHURE. M. 

3S v2., 

3571, 

This rack diagram illustrates the complexity of 
this system. In addition to the units from 
Newcome, ADS, and Sony (and certainly 
unusual for a private residence) is a Telex 
wireless mic system with two Shure distribution 
amps. 
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ELECTRONIC PATCH-BAYS AND 
ROUTING SWITCHERS 
BY HANNAH KLAPHOLZ 

H
ello, Mabel? Get me Doctor Smith!" This was typical 
of the first transmissions through plugs, jacks, and bays; 
these devices as we know and use them today are 

almost exactly the same as the ones small town switchboard 
operators like Mabel used around the turn of the century. When 
Bell Labs began building systems to address masses of people 
they naturally used interconnecting parts borrowed from their 
telephone exchanges. With a single microphone, a signal still had 
to be interconnected through many stages of discrete amplifica-
tion. This complexity brought over the patch bays to sound re-
inforcement and broadcast systems from the world's largest 
system—the telephone system. 
Because of the size and manufacturing power of AT&T, the en-

tire industry adopted the standardized 0.25-inch "phone-plug." 
When longer lines became a necessity for the growth of an 
international network, amplification and balanced lines became 
integrated into the patch bay architecture. An entire family of 
plugs and jacks developed to meet the requirements of telephone, 
broadcast, and sound industries. The construction and design 
of all the basic components used in hard-wire systems today are 
essentially unchanged. 
However, new technology has made possible a new genera-

tion of systems for the patching and muting of signals. The follow-
ing is a look at this new generation of electronic patch bays and 
routing switchers. 

AKAI 
The DP Series Patchbays can be thought of as a combination 

distribution and patchbay system. There are two models: 
DP-3200 with 32 inputs and 32 outputs used only for audio 
signals, and DP2000 used simultaneously to patch both audio 
and video signals (16 pairs audio and 16 pairs video). They patch 
and distribute one source to many destinations controlled by the 
PG-1000 Programmer which can handle up to four (4) DP units 
at a time. Both complete systems include a PG-1000 Patchbay 
programmer and MZ-1000 12 Color monitor display. The audio 
system includes DP-3200 Audio digital matrix patchbay,and can 
be expanded by additional DP-3200 units. The audio/video system 
includes DP-2000 Audio/visual digital matrix patchbay, but can 

Klapholz is a frequent contributor to this magazine. 

Akai's digital patch bay programmer—the PG1000. 
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be expanded by additional DP-2000 units. The DP- 3200 and 
DP-2000 can also be combined together in one system. 
The PG-1000 is a patchbay programmer for use with the 

DP-2000/DP-3200 and can control up to four DP-2000s or four 
DP-3200s. Programming is easy through screen editing. All in-
puts and outputs can be named on screen, and it is a simple 
operation to connect between them. The screen displays a 
graphic illustration of all inputs and outputs and the connections 
made between them. It also represents a complete patchbay set-
up, and the PG- 1000 can store 640 such set-ups for instant recall. 
All functions are easily accessible by one button/one function 
operation. The PG-1000 will retain all 640 set-ups in memory 
when switched off. An optional disk drive is available with storage 
space for up to 12,800 set-ups per disk. Programmed set-ups 
can be switched by MIDI, audio trigger, SMPTE time code, com-
puter, or manually by pressing the STEP button when you need 
to advance to the next set-up. Synchronization is made possible 
with a SMPTE time code generator with five types of SMPTE 
time codes—drop-frame, non-drop frame, 30-frame, 25-frame and 
24-frame. 
The DP-2000 is an audio/visual digital matrix patchbay con-

sisting of 16 audio inputs and outputs, and 16 video inputs and 
outputs. The video section comes with a blanking switcher, ex-
ternal sync and Gen Lock In jack, suppressing noise and distorted 
pictures upon set-up switching. Applications include switching 
connections of video effectors, VTRs and cameras for video 
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editing, to screen layout for multi-screen visual events. Each in-
put/output system uses high performance buffer amps. 
The DP-3200 is an audio digital matrix patchbay consisting of 

32 balanced type/line level inputs and outputs. Each input can 
be patched to each output or any number of outputs. Each 
input/output system uses high performance buffer amps. With 
bridge connections between a maximum of four DP-3200s using 
the AUX-CH jacks, a larger integrated patchbay system. Con-
nections can be made directly via Amphenol connections or by 
optional multi-junction boxes (stereo jack/XLR). 
The Akai Audio visual digital matrix patchbay can be used for 

video or audio sources, and video or audio effectors for video 
editing. The use of multi-video sources in audio visual presen-
tations allows the entire presentation to be set-up beforehand 
and also become centrally controlled. 

360 SYSTEMS 
Audio Matrix 16 is a programmable audio patch bay which pro-

vides centralized control and instant selection of any audio con-
figuration. The unit allows connection of 16 inputs and 16 out-
puts from any audio sources, with front panel controls to pro-
gram audio path routing. Audio can be instantly directed to any 

desired location via one input, which can drive from 1-16 out-
puts simultaneously. 

MPK.1 M.TRI-x )6 

The Audio Matrix 16 switcher from 360 Systems. 

Once audio routings are programmed, they can be saved as 
individual "patches." At the touch of a button, one hundred dif-
ferent patches can be stored, and you can queue any of the 100 
preset patches into performance chains. By using the front panel 
controls or any normal open/close foot switch, patches may be 
recalled and sequenced. Audio Matrix 16 will store 27 different 

chains of up to 32 steps each. For a particular application, bypass 
may be programmed by the user to "normal" the system. 

Patch Maps can be stored on each preset consisting of eight 
separate patch change commands and recalled instantly, using 
either front panel controls or remote MIDI patch change com-
mands. The MIDI receive function allows the Audio Matrix 16 
to switch between configurations when it receives patch change 

commands from any MIDI sequencer, keyboard, patch trans-
mitter or other controller. Transmission of patch changes from 
a device locked to MIDI time code or any other synchronization 
format enables automation of routing, muting, and signal pro-

cessing functions. 

YAMAHA 

The Yamaha PLS1 Programmable Line Selector features 8 
channels of 4- in/l-out line selection with front panel switching 
and LED line status indication. It can store up to 99 different 
patch configurations in internal memory for instant recall. The 
PLS1 offers remote program selection capability via MIDI, so 
that patch configurations can be remotely selected from any MIDI 
device. Actual signal selection is handled by electromechanical 

relays for low-noise, distortion-free operation. Input and output 
connections are by 0.25-inch jacks. The PLS1 mounts in a stan-
dard two EIA-rack unit space. Channels can be combined to 
create more complex switching systems. The outputs from four 
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The Yamaha PLS1 programmable line selector. 

channels can be patched to the A, B, C, D inputs of a fifth channel 
permitting selection of 16 different inputs to a single output. 
By pressing a single key, the status of all eight of the PSLls 

line-selection channels can be stored in any of 99 memory loca-
tions. A memory protect function is provided to prevent accidental 
overwriting of previously stored configurations. When you need 
a stored patch configuration, simply recall the appropriate 
memory location. For easy identification, the selected memory 
location number is shown on a large, LED numeric display. An 
internal memory backup battery is included which retains the 

memory contents even when the power is turned off. 
The PSL1 MIDI receive channel is fully programmable for com-

patibility with all MIDI equipment. A MIDI bulk out utility func-

tion can be used to transmit the contents of all 99 memory loca-
tions to a second PSL1 or to a MIDI recorder or similar bulk 

storage device. 

AUDSCO/Audio Systems Company 
Lynn Mader's goal at AUDSCO is to, " Use solid state switch-

ing to complement or even replace the jack panel." His com-
pany provides custom systems that (by combining preamplifiers 
and switching on the same card) allow microphone level inputs 
to be switched "live" without the noise and interface often 
associated with a mechanical patch bay. Because all switching 

is done at the same level, any problems caused by connecting 
different levels are eliminated. Since the control circuits do not 
carry audio, they can be mounted anywhere and do not ne-
cessarily have to be near the equipment room. Standard con-
figurations can be pre-programmed by the use of diode matrix 
or computer allowing a setup to be as simple as one push-button. 
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Refined. 
MA/MR Series mixe;/amps put style in sound 
reinforcement. The MA/MR Series mixer/amps look 
right in any setting. Clean lines and a modern black 
finish add to their attractive, professional appearance. 

And behind the styling is pure practicality. The first 
of the new University Sound electronic products 
line, the MA/MR Series offers conservatively-rated 
outputs of 35, 60 and 100 watts, with the features 
you asked for.liwo balanced mic inputs, two auxil-
iary source inputs and a switch-selectable mic or 
magnetic phono input are standard, as well as a 
rear panel "paging" input with automatic muting. 
The MR-355 model (35 watts) includes an AM-FM 
tuner for background music applications. 

A helpful, easy-to-understand owner's manual 
provides clear instructions on installation, operation, 
and service. In the unlikely event of 
a problem, a bottom panel can be re-
moved for access to the main circuit 
board. Day after day, year after year, 
you can rely on the refined MA/MR 
Series to deliver the performance 
you need. 

The MA/MR Series—pro quality in 
commercial sound from: 

TM 

University 
Sound. 
a MARK IV company 

+esaamz 600 CECIL STREET 

BUCHANAN, MICHIGAN 49107 
(616)695-6831 

Circle 211 on Reader Response Card 
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An example of AUDSCO's custom-configured panels. 

BSM 
The 10x1 audio routing switcher can be used to switch various 

audio sources. A front panel momentary pushbutton switch drives 
solid state FET IC switching. In the front panel switches, LCD 
indicators show crosspoint status. By installing a second PCB, 
stereo is easily added in the field. 
The 10x1 video routing switcher can be used to switch various 

video and audio sources. One can switch any one of 10 video 
inputs to the video output and any single or paired stereo audio 
input to the audio output—either together or independently— 
as an audio breakaway system. LED indicators show which video 
path and which audio path has been selected. 
The Modula is software-based and may be easily customized 

before and after installation to accommodate changes in the 
system requirements. Matrix expansion occurs by installing cir-
cuit cards for additional inputs and linking matrix modules for 
additional outputs. The Modula remote network is based upon 
a software driven Collision Detection system, with practically 
instant response to routing changes entered from remote con-
trol units, regardless of matrix size or number of remotes. The 
sixteen level software security system provides access to sen-
sitive material routed through the modula matrix. 
An optional enhancement to the standard Modula processor 

module is the IBM Personal Computer. Since the matrix and the 
remote network are handled by the processor module, the IBM 
PC does not need to remain constantly connected to the Modula 
system. Modula's 30 MHz video bandwidth supports component 
video, high definition television (HDTV), digital imaging, and 
other critical applications. The Modula system matrix module 
backplane design eliminates coaxial and twisted pair signal wiring. 
MiniModula is a miniature version of Modula system routing 

switcher. All audio and video performance parameters of the 
Modula system apply to the Mini switcher. Although physically 
smaller, MiniModula uses standard Modula system crosspoint 
and output cards. 
The BSM Cluster Series is a modular rack unit with the ability 

to install 11 different modules in any configuration the specifier 

desires. The power/signal bus is a 12-pin motherboard. Various 
controls and communications signals to each module in the cluster 
frame consist of RS232C TX/RX, the BSM Modula pro-
cessor/remote LAN, and 3 industrial control units (ICU) which 
are bi-directional serial pulse width modulated signals. A mixer 
can be assembled using the C250 microphone amplifier with a 
4-input card. A full stereo system can be designed by duplicating 
the modules in the system and paralleling the control lines at 
the rack frame. 
An 8x4 routing switcher with remote gain control and mix down 

in an 8x1 channel select/master gain unit can be assembled. The 
system allows for control in a manual mode or by using a com-
puter or custom-designed control panels. A full 8x8 routing 
switcher with remote gain control can be setup by adding 4 more 
C230 ARS modules, a 4x4 C225 VCA module, and a 8 pot remote 
gain panel. 

CONEX 
The Conex AS-101 audio switcher allows each of 10 stereo 

sources to be switched to a stereo output channel. Switching 
is accomplished by pressing an illuminated button on the front 
panel or remotely by a remote-control connector on the rear-
panel. Several remote controls may be connected in parallel and 
each will indicate the selected channel. A single-space rack-mount 
auxiliary package houses a variety of optional boards including 

la MI lin 
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Conex Electro-Systems' AS101 audio switcher and AS401 remote control. 

the RS-232/422 interface, a relay board making possible tape deck 
control, and a system board allowing the AS-101 to be transformed 
into a simple automation system, under the control of any in-
expensive personal computer. 

Features of the AS-101 include: 10 stereo inputs switchable 
to one stereo output; all audio and remote control connections 
are made with plug-in screw-clamp terminal blocks; trans-
formerless balanced inputs and outputs; and multiple remote con-
trols may be connected to the 7 wire remote control bus. The 
AS-202 expander board has up to 10 audio switchers which may 
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Yamaha has 
gone commer • 

It had to happen. Our 
original P-Series professional 
power amplifiers were so pop-
ular that we went commercial. 
Taking all the performance, 
reliability, and features of 
those workhorse amps and 
adding features that commer-
cial applications require. 

70 7 AMP ;5 VOLT ^eV" 
12AKY-iFORVEZ5 Like calibrated input 

attenuators for easy, accurate sensitivity adjust-
ment Recessed control knobs and knob lock , 
adaptors to prevent inadvertent 
setting changes. And both lock-
ing XLR and banier-strip input 
connectors to ensure lasting 
connections. 

014,1 13.R4 WO' 
Thaes on the outside. 

Inside these new P-Series II amplifiers you'll 
find the same features that made the P-Series 
famous in show business. Plus output protection. 
Electronically balanced and unbalanced inputs. 
And transformer options to make bridging and 

• 

distributed speaker systems easy to put together. 
Add to that five different Ut-approved 

models delivering from 75 to 250 watts per chan-
nel and you can see why the Yamaha P-Series 11 
Power Amplifiers give you exactly what you 
need in commercial sound amplification. 

The Yamaha P-Series II power amps. 
They're bound to make your next installation 
a commercial success. 

Yamaha Music Corporation, Professional 
Audio Division, P.O. Box 6600, Buena Pait 
CA 90622. In Canada, Yamaha Canada Music 
Ltd., 135 Milner Avenue, Scarborough, Ontario 
M1S 3R1. 

YAMAHA® 
Engineering Imagination" 
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be controlled by one RS-232 port by adding an expander board 
for each unit after the first. 
The AS-501 intelligent relay board provides SPDT contact 

closures from 10 DIP-sized plug in relays. This board can be used 
for a variety of tasks such as tape deck start, screen up/down, 
or control of any external device. The ASA-501 can operate in 

three basic modes, stand alone operation, follow selected device 
and independent relay control. It is also microprocessor based. 
Another switch determines whether or not the relays are all 
turned off on a power-up reset. If not, they are left in their 
magnetically latched states. The relay board can operate by itself 
by adding the RS-232 serial interface board and a power supply 
module. This would allow computer control applications not 
related to the audio switcher. 

GENTNER 
Gentner has passive audio routing switchers with quick, easy 

selection of sources to a destination. Rather than "crosspoint" 
switchers, they are input selection devices that use magnetically 
latched relays. The 10A switcher allows selection of any ten stereo 
inputs to a stereo output. If power should fail, the source will 
remain selected due to a relay switch. These switchers can be 
used to route audio, data, and control signals. The routing 
distribution amplifier is neither a patchbay or a routing switcher, 
although used in similar applications. The RDA can be connected 
with up to eight inputs, any of the inputs, or any combination 
of inputs, can be routed to any of the 28 outputs. 

One of the pre-wired patch panels offered by GENTNER. 

GRASS VALLEY GROUP 
The TEN-XL Series routing switcher system is modular. Options 
can be added, and modules are easily removable with a 
screwdriver. The basic chassis is one rack unit high and has 
module slots for a video/controller module, one or two audio 
modules, and power supply module. On the bottom of the video 
crosspoint/controller module, an optional serial interface module 

or tally relay can be mounted. The TEN-20 has 10 inputs and 
20 outputs within a compact matrix routing switcher system. The 
20-TEN has 20 inputs and 10 outputs within a compact matrix 

routing switching system. Up to 4 control levels are selectable 
on video and/or audio matrices, which can be controlled together 
or separately. Also available are optional control panels, serial 
interface and redundant dual power supplies. 
The Horizon family has sizes ranging from 16x16 to 128x128 

and the ability to handle analog, digital, and data signals. Horizon's 
applications include component video, parallel digital video, analog 
audio, time code and data. Matrices are available in a wide range 
of frame sizes. Features include: reprogramming in the field; 
reassign inputs; change transcoding, set and cancel source 
inhibits; and partition into smaller switchers. Any combination 
of video and audio can be configured with a variety of control 
levels. Level refers to the matrix, or group of matrices, which 
can be controlled separately. More than one matrix can constitute 
a level. The system can switch signals with non-standard scan 
rates like x-ray and computer display/graphics. It uses an eight-
input-by-sixteen-output crosspoint module making the Horizon 
a "matrix" switcher rather than a destination oriented switcher. 

The HX-RS relay matrix permits switching of any data or 
signals compatible with two-, four-, six-, or eight-wire applica-
tions. It can be installed as an independent level in an existing 
Horizon system or installed as a "free-standing", relay-only 
system. 
The Horizon routing systems can be controlled either by 

external computers or dedicated control panels. The control 
system will accommodate up to 240 separate control devices. 
The Horizon HX-48 and larger analog systems have single plug-
in video and single plug-in audio monitor circuit boards as options. 

HEDCO 
The Hedco 1600 Series data router has a four wire operation-

ally transparent regenerative digital system providing 16x16 2-way 

digital paths for data routing. Control is by RS-422/RS-485 W-Y 
communication bus. This router can be controlled alone, or with 
a companion video and/or audio router. Local and remote con-
trol panels are available. An SCE-101, RS-232 serial interface card 
provides alpha-numeric labels. The switcher pin out is standard 
for TV digital control interface ANSI/SMPTE. The router con-
figuration is two black planes, one for tributary pin out and one 
for bus controller pin out. The units include 16 each of input and 
output receiver and transmitter pairs. 
Hedco carries a full line of routing switchers, terminations, 

The HD-1600 data router from Hedco. 
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I' A  THE BRITISH 
rt ARE COMING! 
THE BRITISH ARE 
COMING! 

• PRIZE WINNING QUALITY 
PROVEN IN BRITAIN AND 
EUROPE. 

• AVAILABLE EXCLUSIVELY 
FROM WALDOM IN NORTH 

AMERICA. 

• TWO SERIES AND 40 MODELS 
TO CHOOSE FROM. 

• TOPS FOR MI AMPS AND 

SOUND REINFORCEMENT/ 
PRO SOUND. 

• TOPS FOR CLUB, 
AUDITORIUM, PA 
INSTALLATIONS. 

Studio 7 15-inch & 18-inch sizes rated at 500 watts 

IIIALD0111 111TRODUCES 
111[11E1111E 
THE SOUNDLY BRITISH 

MC KENZIE STUDIO 7 SERIES-
POWER AND QUALITY TO SPARE! 
• 20 MODELS RATED FROM 100 TO 500 WATTS 

• 10-INCH, 12-INCH, 15-INCH AND 18-INCH SIZES 

• 15-INCH AND 18-INCH MODELS RATED AT 
500 WATTS 

III RUGGED CAST ALUMINUM BASKETS PLUS HIGH 
TEMP COILS 

LOUDSPEAKER 
MC KENZIE PRO SERIES-
AFFORDABLE SOUND WITHOUT 

COMPROMISE. 
• 20 MODELS RATED AT 50 TO 200 WATTS 

• 10-INCH, 12-INCH AND 15-INCH SIZES 

• 15-INCH SIZE EVEN HAS CAST ALUMINUM 
BASKET 

• HIGH TEMP COLS AND PARTS 

CALL OR FAX MARK BAUMANN 
RIGHT NOW FOR DETAILS! 

w Odom 
ELECTRONICS. INC 
A KATY INDUSTRIES COMPANY 

. . . the Sound Source 
4301 West 69th Street/Chicago, Illinois 60629 
Telephone: (312) 585-1212/Telex: 244810/FAX: (312) 585-7847 

NOTE SOME 
DEALERSHIPS AND 
REP TERRITORIES 
STILL AVAILABLE. 
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audio/video distribution amplifiers, and NTSC source synchroniz-
ing pulse generator. The Hedline Series includes AVM 16x1 video 
and stereo audio switchers, SAB 8x1 single bus switchers, com-
ponent switchers, IRS Series intermediate routing switcher, TWS 
Series 12x1 single bus switchers, multibus switchers, and HD 
12x12 switching. 
The Hedline 4x1 audio video switchers are self-contained in-

cluding on- board power supply. The SVS-345 video switcher is 
a vertical interval switcher with full broadcast specifications 
offering a 30 MHz bandwidth. The SAS-345 audio switcher has 
two balanced outputs plus a monitoring phone jack on the front 
panel. They are available as stand-alone units or rack mounted 
with three or ten to a frame with any of the HEDLINE products. 
Audio and video switchers both have looping inputs for output 
expansion up to 4x4, and audio can be married to video for AFV 
operation. 
The TWS has a twelve input, single bus switcher available in 

either video or stereo audio configurations. Looped together, the 
units can be controlled in parallel for stereo AFV operation. The 
front local control panel plugs into the main circuit board and can 
be extended up to 300 feet for use as a remote panel. 
The AVM series can be configured as video only, stereo audio 

only, or video with stereo audio AFV-16 input, single bus 
switchers. Input connectors can be any of three types: RCA 
phono plugs, miniature XLR or barrier strips and either ter-
minating or looping video inputs. 

IED 
The IED Model 516 switch matrix contains up to six 516 switch 

cards in a single, rack-mountable housing. This system includes 
power, cooling, the physical mount, and method of connection 
for 96 inputs and 96 outputs available to the user. The switch 
matrix includes a switching card which performs the function of 
an audio mixer and switcher having 16 balanced, isolated, dif-
ferential amplifiers on the input (IED Model 100L) and 16 

The IED model 516 switch matrix. 

balanced, floating isolated line drivers (IED Model 200L) on the 
output. The RS422 serial interface from a computer can remotely 
select 16 inputs to any, all, or a combination of the 16 outputs. 
A gain resistor on each of the 16 line input amps allows anything 
from -20dB to +24dB with the appropriate resistor. The output 
amplifiers are completely independent 600 ohm line drivers with 
a +24dB output capability. The Model 516 card can interface, 
decode, store and switch all the information sent to it from the 
computer which selects any or all of the 256 analog switches on 
the card. Multiple uinits may be ganged together to form larger 
matrices. 

LYNTEC 
The Lyntec matrix audio switcher, a line level audio switching 

system, may be field pre-programmed for 8 different MODEs 
or room configurations. Eight input channels are routed to up 
to 10 transformer isolated output channels by a solid state audio 

• 
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The Lyntec Matrix audio switcher, showing cutaway view behind the 
plexiglass security cover. 

switch. This switch is controlled by a matrix, programmed by 
installing LEDs in matrix sockets which are located behind a front 
panel plexiglass security cover. 
The output priority encoder provides priority programming. 

Commanded by a priority encoder, the solid-state switch con-
nects the audio input to the output. The encoder forces the solid-
state switch to connect the output to the highest number LED 
lit in the matrix. The output priority allows the user to put higher 
priority on one particular input over other inputs. For example, 
suppose one needs two levels of priority paging—a local priority 
mode which overrides the regular program and an emergency 
page mode which will override local paging. 

ROH 
The ROH division of Anchor Audio recently introduced an audio 

routing switcher, the ARMS7000. The ARMS7000 allows input 
signals to be mixed in any combination, and assigned to any out-
put. It is available in mono, stereo, or a mixture of both. The 
switcher is capable of handling 16 inputs by 16 outputs to over 

(continued on page 66) 
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Contracting Close-up 

Reports From Rosner Custom Sound, 

1)M Audio. 

Recent Installations By 
Rosner Custom Sound 
Rosner Custom Sound of Long 

Island City, NY, has been busy lately 

with a number of installations in the 
New York area. 

Rosner installed a sound system for 
Indigo Blues, a jazz club in Manhattan, 

in just four weeks from proposal to 
opening night in December. The sys-

tem was designed by Alex Rosner, us-
ing JBLs for the midrange and high fre-

quencies and Klipsch bass horns for 
the bottom, the company said. Eight 
two-way custom made midrange cabi-

nets cover the rest of the room in two 
time delayed zones. Two omni-

directional tweeter arrays are sus-
pended over the dance floor and three 
bass horns are recessed under the 

stage. 
Ten Biamp stereo amplifiers with 

built-in limiters power the entire system 
in Indigo Blues. A 24-channel Sound-
craft control console plus a Rane disco 

mixer are used with the various micro-

phones, tape decks, compact disc 
changer, disco turntables, plus stage 

and control room monitor loud-
speakers. 

Another installation by Rosner 
Sound is a Klepper, Marshall and King 
design for the First Presbyterian 
Church in Greenwich, Connecticut in 
November. A JBL4660 loudspeaker 
system was suspended 30 feet up, with 
help from an additional pair of horns 
splayed sideways into the transepts. A 
large Tascam board, together with an 

Industrial Research Products auto-

matic mixer were used, with power by 
a four-channel Altec amplifier. Three 
1/3 octave Industrial Research Prod-
ucts equalizers and a couple of UREI 

LA-4A limiters are part of the system. 
Klepper's acoustic redesign of the 
Church improved the intelligibility of 

speech as well as the quality of or-

Indigo Blues 

chestral sound, according to Rosner. 
Other systems the company de-

signed and installed include the 
Seventh Day Adventist Church of 
Corona, New York. Rosner built a 
horizontal loudspeaker column, angled 
and partially recessed in the ceiling, 
using 24 JBL LE8TH full- range 
loudspeakers in the Church. 
A disco sound system aboard a 

private passenger ship in Athens, 
Greece, named the MN Emma, and a 

similar disco sound system built in one 
of the Royal residences in Saudi 

Arabia were first built in New York and 
then sent to the sites to be installed by 
two Rosner contractors and local staff. 

In late December, Rosner finished a 

system for the Deeper Life Christian 
Fellowship Church in Richmond Hill, 
New York. In 1984, the company in-
stalled a JBL 4660 loudspeaker system 

there, which worked fine until the 
chapel was enlarged. The company 
designed a central cluster, partially 

recessed in the ceiling, consisting of 
three 2380A horns with 2450J drivers 

and two 2225H bass drivers in a pair 
of 4560A bass horns, behind the high 
frequency units. Eleven small full-
range ceiling-mounted loudspeakers, 
on time-delay help out in the mez-
zanine, Rosner said. The sound rein-

forcement system is controlled from a 

RAMSA 20 channel console at the 
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back of the room. Recording will be 

controlled from an isolated recording 
control room in the mezzanine. Video 
recording is set up in an adjacent 

room. 

DM Audio Supplies Sound To 
Globe Arena in Stockholm 
DM Audio of Stockholm, Sweden, 

has installed a sound system in 
Stockholm's Globe Arena. The installa-

tion, completed in February, was 
headed by Lars Wern and Jan 
Petersson of DM Audio. DM Audio is 

owned by Englund Music who repre-
sent QSC, Rane, DigiTech, Korg and 
other brands of equipment for the 
Swedish market. Acoustics for the 

Arena were handled by Tunemalm 

Acoustics, Umea, Sweden. 
The Arena, " the biggest building of 

its kind in the world," is housed in a 
spherical building with a diameter of 
110 meters, and a height of 85 meters 

from the " icefloor" to the ceiling, ac-
cording to Petersson. The audience, 
with a maximum of 16,000, can be 

seated up to the equator level. Above 
this level, the inside walls are covered 

with acoustic absorption material with 
a white surface making it possible to 
project pictures and laser effects. 
The sound system for the Arena in-

cludes a mixer from which the signal 
passes through an Aphex Compellor 
301. The output is split to four Rane 

GE30 EQs, each one followed by a 
LAB SPL loudspeaker processor. The 
LAB SPL, manufactured in Sweden, is 

a X-over with built-in RMS and Peak 
limiters, phase delays and horn power 

response EQ. All parameters are user-
set to optimize the speaker system. 

The low and high outputs are fed to 
a modified Rane HC6. The left chan-
nel of each channel is phase-reversed, 
and the HC6 is used as a balanced 

driver to send the signals to 40 pcs of 
QSC MX 1500 amplifiers. The amps 

are mounted in six racks inside the 

Caroline Kelley 

loudspeaker cluster. 
The loudspeaker system is a central 

cluster design with 16 Bass-reflex 
boxes, each containing 3 JBL 2240s 
and 2 JBL 2445/2386s, and in some 

boxes 2 2445/2385s. The loudspeakers 
cover the main galleries in two levels 

around the Arena. The boxes are 
mounted in two rings of eight in the 
cluster and the amplifiers are mounted 

in racks " inside" the cluster. For 
downfill on the " icefloor" there are six 

loudspeakers. Henrik Staffeldt, of JBL 
Professional, helped design the 
loudspeaker cluster. The loudspeaker 

boxes were built by Septon Electronics, 
the JBL agent for Sweden. 
The central cluster is positioned 20 

meters above the floor and below is a 

Sony Jumbotron with four screens. The 
loudspeaker cluster passes through 

the Jumbotron on its way up and down. 
The public area outside the arena 

contains a distributed sound system. 
The support and operational areas of 
the Arena include approximately 650 

JBL 8140 loudspeakers and 90 Atlas/ 
Soundolier AP15T environment-resist-

ant loudspeakers. 
The Arena is part of Hovet, a new 

city district in Stockholm, that will in-
clude ten office buildings, a 300-room 
hotel and a shopping center. The Arena 
will be used for entertainment shows, 

such as the circus and rock concerts, 
and major sports events, including the 
World Ice Hockey Championships in 

April 1989. • 

People 

Roudebush Moves to Urban Associates: 

New Sales managers at Sonance, JR1, 

Sonance Names Assistant National 

Sales Manager 
Sonance has named Caroline Kelley 

assistant national sales manager, a 
newly created posi-
tion. Kelley joins 
Sonance from the 
banking industry, 

where she was a 

preferred banking of-
ficer with the Bank of 

America. 
Kelley will be re-

sponsible for main-
taining communica-

tion with the company's rep network 
and will be actively involved with 
dealers, according to the company. 

She will also be responsible for the 
creation and administration of Sonance 

sales programs. 

Orban Appoints Roudebush 
Orban Associates has appointed 

David Roudebush to the position of 

marketing and sales manager for Or-
ban's Professional Products " Blue 

Panel" line. 
Roudebush will be responsible for 

worldwide marketing and distribution of 

Orban's "existing and upcoming" 
products, excluding the OPTIMOD and 

broadcast transmission products, 
which will continue to be managed by 
Howard Mullinack. Roudebush had 

most recently been sales manager at 
Otan i Corporation, where he was 
responsible for domestic and Latin 
American sales of all Otan i products. 

Cornell Adds to Engineering Staff 
Cornell Electronic Products, Inc. has 

added Bill Ubert to its engineering 
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staff. Ubert will be responsible for the 

development and promotion of the 
firm's new prison security systems 
product line. 

Ubert has held engineering posi-
tions with Allen Bradley, Collins Radio 
and General Electric Company. Prior 
to joining Cornell in January, Bradley 
was a corporate engineer for the Miller 
Brewing Company, where he accepted 

early retirement in December of last 
year. 

Fuji Appoints New Account Rep 
The magnetic products division of 

Fuji Photo Film U.S.A., Inc. has ap-

pointed Barbara Nason to the position 
of account representative, consumer 
products, in the Midwest region. Nason 
will be responsible for sales of Fuji's 

consumer audio and videocassettes in 

Illinois and Wisconsin. 
Prior to joining Fuji, Nason was Mid-

west regional sales manager for Home 
Video at Urban Classics Video. She 
worked for Hal Roach Studios as a 

sales representative before her posi-
tion with Urban Classics. 

Linsenmayer Joins TCI as C.O.O. 
Paul Linsenmayer has joined TCI as 

Chief Operating Officer (C.0.0). As 
Northern Telecom's director of service, 
Linsenmayer was responsible for over-
seeing the operations portion of the 

joint venture between Northern Tele-
com and Pacific Telesis which became 
known as PacTel Meridian Systems, 

where he assumed the title of vice 
president of PacTel. Linsenmayer 
comes to TCI with over ten years ex-
perience at both Northern Telecom and 

PacTel where he was directly respon-
sible for growing sales from $30 million 
to $100 million, according to TCI. 

New Managers at JBL Professional 
JBL Professional has appointed Neil 

Conley to the new position of sales 
manager for JBL 
and UREI Electron-
ics products. Conley 
has been with JBL 
Professional for 

eight years as the 
regional manager for 
JBL's south central 
region, which in-
cludes the south-

western United 
States and Mexico. 

Conley will directly be involved in the 

forecasting, planning and implement-

Neil Conley 

When You Need It 
We've Got It 
Switchcraft' 

• JACK PANELS 
• AUDIO CONNECTORS 
• PLUGS AND PATCH CORDS 
• MULTI-SWITCH8 SWITCHES 

WE STOCK THE COMPLETE 

!WITCHCRAFT LINE 

Cal Switch 
(800) CAL-SWCH 

( ENTER VIEW 

LUXURY INTERCOM FOR 
MAXIMUM SECURITY & PRIVACY 

LEE DAN' has been offering high-
grade audio/visual intercoms to the 
American market for nearly ten years. 
Our advanced ENTERVIEW " offers 
the finest security intercom for the 
select luxury residence. 

STANDARD FEATURES  

• FOR PRIVATE, PROFESSIONAL, 
OR MULTI-HOUSING USE 

• LARGE 4'/2" VIDEO SCREEN 

• WIDE ANGLE LENS AND 
AUTO-IRIS CAMERA 

• EXCLUSIVE VAN-GUARD' 
LOBBY PANEL 

• AMPLIFIED HANDSET 

MODEL VM-103 

Special buildings often require special 
product applications. LEE DAN' caters to individual 
needs by modifying or custom manufacturing to meet 
your specifications. 

LEE DAN 
COMAILJN/GA770N5 /NC 

.f4-41 

CALL US TODAY FOR A PRICE QUOTE! 

(516) 231-1414 • N.Y. (800) 231-1414 • U.S.A. (800) LEE DAN-1 

155 Adams Avenue • Hauppauge. NY 11788-3699 
Fax (516) 231-1414 

INTERCOMS • MAILBOXES • DIRECTORIES • ANNUNCIATORS • WIRE&CABLE • CCTV  J 
13717 S. Normandie Avenue 
Gardena, California 90249 
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Bill Schuermann 

ing of sales and distribution policies for 
JBL and UREI Electronics products. As 

sales manager, Conley will be a direct 
link in the line of communication be-

tween JBL's representatives and cor-
porate headquarters, helping to coor-

dinate an "efficient, effective flow of in-
formation and communication between 

the two," according 
to the company. 

Bill Schuermann 
replaces Conley as 
regional manager for 
JBL's south central 

U.S. territories and 
Mexico. Schuer-
mann's most recent 
position was with 
Antech Labs as vice 

president of sales. He also has ex-
perience in the pro audio industry as 

a sound contractor and as a manufac-
turer's representative. 

Ortel Names Director of Sales 
Ortel Corporation has named 

William J. Moore as director of sales. 
In charge of Ortel's worldwide sales, 

Moore's primary responsibilities in-
clude sales development, on-line sales 

support and training for customers and 

representatives. Along with expanding 

Ortel's product representatives pro-
gram, Moore is developing the CATV 

and broadband area network markets 

for Ortel. 
Before joining Ortel, Moore was the 

major accounts marketing manager for 
Hewlett-Packard. 

Phoenix Promotes Barron 
The Phoenix Company has pro-

moted Tom Barron to national accounts 

manager. Barron, formerly Midwest 
sales representative, is now directly re-

sponsible for overseeing Phoenix's 
large scale and direct national accounts. 

Cote Joins The 
Enright Company 
Diane Cote has 

joined The Enright 
Company as sales 
manager for north-
ern California. Cote 
was previously with 
Sony in its broadcast 
video and pro audio 
divisions. Diane Cote 

Products 

Yamaha Introduces New Consoles; 

New Monitors From Peavey, JBL 

Yamaha's New Consoles 
Yamaha's PM2800M professional 

audio mixing console is available in 32 
and 40-channel configurations. Each 
console features eight mix busses and 
a stereo master buss, eight different 
monitor mixes and four additional 
busses from the auxiliary sends. 
The MR series of professional mix-

ing consoles has four mixing busses 

and a stereo master buss. It is available 
as the MR842 with eight inputs, the 

MR1242 12-input model and as the 
MR1642 with 16 inputs. Suggested 

retail prices for the consoles are $1295 
for the MR842, $1595 for the MR1242 

and $1895 for the MR1642. 
The EMX series of stereo powered 

mixers feature a built-in digital signal 
processor, dual graphic equalizers and 
built- in high-power stereo power ampli-
fiers. The series consists of the 
EMX2150, with six inputs, the 
EMX2200, with eight inputs, and the 

EMX2300, with 12 inputs. Suggested 

retail prices for the series are $1795 for 
the EMX2150, $1995 for the EMX2200, 
and $2195 for the EMX2300. 
The RTC1 remote control unit is a 

MIDI-based control unit that adds new 

features and advanced capabilities to 
the DMP7, DMP7D and DMP11 digital 

mixing processors. It allows centralized 
control of up to four DMP mixers and 
adds "analog-like" control of EQ, pan 
and special effect settings. 

Circle 1 on Reader Response Card 

HME Systems For Power 
HM Electronics, Inc. 700 series of 

cabled intercom products include the 
RP743 four-channel power station, 
which allows two headsets to have 

communication access to any of the 
four independent channels. The RP743 
features interruptible fold-back (IFB), 

which allows a program being fed to an 
irtercom channel via the auxiliary in-
put to be replaced by the headset mic 

audio. 

The RP753 four-channel matrix 
power station is rack-mountable and 
has a panel of matrix switches which 
assign twelve stations or groups to one 
of four independent channels or two 
private lines. 
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The RP735 adds the feature of a 
speaker to the RP733 two-channel 
power station. The RP755 adds a 

speaker to the RP753 power station. 
This allows the user to walk around 
without wearing a headset and be able 
to respond. 
The PD100 Power Distribution Sys-

tem operates any combination of up to 
eight units in the Series 50 line of 

wireless microphones. The Series in-
cludes the RX520 Switching Diversity 
Receiver, the RX522 Portable Receiver 

and the DN100 Antenna Distribution 
System. The PD100 speeds up the set-
up time of multi-compatible systems, 
according to the company. 

Circle 2 on Reader Response Card 

Carver Magnetic Field Power Amp 

Carver Corporation has introduced 
the PM-100 single rack space magnetic 

field power amplifier. The PM-100 
features a high efficiency linear track-

ing fully complimentary output stage, 
Carver's exclusive clipping eliminator 

circuitry, series/parallel mono capabili-
ty, barrier strip inputs, front panel 
metering and a headphone jack. It has 

a suggested retail price of $629 and 
will be available in April 1989. 
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BGW Introduces New Power 
Amplifier 

BGW Systems has introduced the 

BGW Tri-Amp Grand Touring Amplifier, 
an advanced amplification system that 

can power a three-way loudspeaker 
setup in a compact package only two 
rack spaces high. The Tri-amp's elec-
tronics include three separate power 
amplifiers with a total of one thousand 
watts, plus 24 dB/octave Linkwitz-Riley 

crossovers and a 12 dB/octave high 
pass filter. 
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New Loudspeaker Systems From 
JBL Professional 
JBL Professional has added the 

Control 10 and the Control 12 SR to its 
Control Series line of monitors. The 
Control 10 features a 12-inch low fre-

quency transducer, five-inch cone 
midrange and a one-inch titanium 

dome tweeter. The Control 12 SR 
features a 12-inch low frequency trans-

PRIDE IN QUALITY 8/ PERFORMANCE 

FRAZIER is celebrating 60 years of service in meeting 
the sound reinforcement needs of contractors. Pride in 
craftmanship and performance remain the focus at 
FRAZIER with economy in systems installation a new 
measure of FRAZIER's leadership. 

FRAZIER remains dedicated to the solid feel and pleas-
ing aesthetics associated with real wood construction. 
Natural oak and walnut veneers are hand rubbed in the fur-
niture making tradition. 

The new FRAZIER designs re-define standards of perfor-
mance in music and speech intelligibility by utilizing state-
of-the-art Coincident-Aligned Transducer technology. 

FRAZIER's new compact designs are easier and less 
expensive to install and adjust using a unique mounting 
system. 

Whether you are installing new systems or updating old, 
you deserve to benefit from FRAZIER's 60 years of dedi-
cated innovation and service. For more information on 
FRAZIER's new systems and our program for sound con-
tractors, write or call today: 

In Arkansas: (501) 727-5543 

"A SIXTY YEAR TRADITION" 
Made n 
Arnenca 
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ducer and a one-inch exit compression 
driver on a Flat-Front Bi-Radial horn. 

JBL's Performance Series protective 
covers are the latest addition to the line 

of speaker systems. Made of heavy 
duty naugahyde, Performance Series 
covers are custom tailored to fit all 
models and protect the speakers dur-

ing transit, storage or other situations, 
according to the company. 

Circle 5 on Reader Response Card 

Peavey 112HS Monitor and 
The Gatekeeper 

Peavey Electronics 112HS Powered 
Monitor is a self-powered wedge-
shaped enclosure that changes the 

stage foldback picture radically, as it 
delivers an alternative dimension in 

performance monitoring. It is designed 
for performers who need a number of 

medium-power monitor enclosures on 
stage. The 112HS has a suggested 
retail price of $299.99. 

Peavey's Gatekeeper is a five chan-

nel noise gate with one channel 
dedicated to vocal use. This channel 

automatically opens when absence of 
signal is detected by the other four 
channels. This enables conversational 

level announcements to be made 
without readjusting thresholds from live 
performance levels, according to the 
company. The Gatekeeper has a sug-
gested retail price of $299.99. 
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Bose 302 Series Il 

Acoustimass Bass System 

Bose's 302 Series II Acoustimass 
Bass System is designed for use as 

bass reinforcement with the Bose 802 
II loudspeaker. It features the Bose-

patented "Acoustimass" speaker 
technology and a revolutionary new 
woofer. 
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Atlas/Soundolier 

Remote Loudspeakers 
Atlas/Soundolier has introduced 

Series VPCS and VPVT remote loud-

speakers/signalling stations. Both 
Series combine mechanical construc-

tion, heavy duty electroacoustic com-
ponents and an 11 gauge steel face 
plate with vandal proof hardware for 
protection in "the most abusive or 
demanding installation environments." 

Series VPCS models, supplied with 

a five watt resin-impregnated phenolic 

cone loudspeaker, provides voice and 
signal transmission in law enforcement 

and detention facilities, fast food drive-
ups, classrooms and workshops and 
emergency and diagnostic care cen-
ters, according to the company. 

Series VPVT models, with 15 watt 
Voice/Tone compression driver, are de-
signed for installation within individual 
jail cells and correctional facilities and 

for use in public access area com-
munications as in lobbies or entrance-
ways and in a number of other places, 
according to the company. 
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Apogee Expanded 
Hanging Hardware 

Apogee Sound Inc. has expanded 

hanging hardware for its full line of 
microprocessor controlled loudspeaker 

systems. The line of hardware consists 
of accessories to make hanging both 

easier and safer, according to the com-
pany. All eight of the company's 

speaker enclosures can use the 
hardware. 

Circle 9 on Reader Response Card 

Bruel & Kjaer's 

Head & Torso Simulator 
Bruel & Kjaer's Head & Torso Simu-

lator (HATS), type 4128, has been de-
veloped for research and evaluation of 
a variety of electroacoustic and acous-

tic devices, such as telephones, head-
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sets, group audio terminals (GATs), 
microphones, headphones, hearing 
aids and hearing protectors, according 
to the company. The type 4128 also 
has applications in the evaluation of 
room acoustics, vehicle audio systems 
and noise control measures in 
vehicles. 
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Connectronics Patch Bay System 
Connectronics Corporation has in-

troduced a Patch Bay System which 
provides for complete flexibility of con-
nectors, according to the company. 
The "J" Bay is a circuit card based 
system comprised of two rows of 22 (44 
in all) 1/4-inch jack sockets. The KV (Kit 
Version) format enables the hardware 
(panel and fixings) to be supplied 
together with any combination of wide 
range of connectors. 

Community Light & Sound M4 CoAx 
Community Light & Sound's M4 

CoAx has been designed for the sound 
contractor and sound installation 
market, the company says. The M4 
CoAx allows any of the company's PC 
400 Series high frequency horns to be 
coaxially mounted directly in the center 

of a matching M4 PC 1500 Series horn 
with a PCMX mouth extension. 

Circle 12 on Reader Response Card la 
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ALL TERRAIN 
VEHICLE 

THE OAP COMPOSITE SERIES 
Our boxes are made to go the distance whether we're talking about 

365 days a year on the road, on the wall, or flying. We build our 
loudspeaker systems the old fashioned way, because our 

customers have some old fashioned ideas about 
sound quality and reliability. We use •oad tested 
components and 3/4" plywood construction 

with all internal joints braced and glued. 
We warranty our products 

for five years 
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OAP Audio. A name 
you can depend on! 
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Audio Inc. 

OAP Audio Products, Inc 
310 Peachtree Industrial Blvd. 

Buford, GA 30518 
404-9451028 

• 
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A Closer Look 

The Ghielmetti Crossbar Distributor 

by Gary I). Davis 

hen I first saw this product at the 
Audio Engineering Society Con-

vention last November, I was at once 
taken by the elegance and power of the 
concept, the ease of use, and the 
relative difficulty of explaining it in print. 
That is why we have reproduced the 
accompanying illustrations, taken from 
the manufacturer's literature. What is 
it? The Ghielmetti Crossbar Distributor 
is a system of connecting audio signals 
which acts something like a patch bay, 
but does not use patch cords. Instead, 
special multi-pin plugs are inserted into 
a flat panel to connect two or more cir-
cuits. This system of cross-connection, 
through-connection, and signal dis-
tribution is useful with audio signals in 
that leakage is minimized, and the con-
nections are easy to verify visually (un-
like the typical spider web of cords on 
a crowded patch bay). 

Crossbar distributors are available in 
a variety of standard configurations for 
two, three or more wire circuits. The 
front panels are color-coded, making 
't easy to segregate related points. The 
standard distance between adjacent 
holes for some of the systems is 3mm 
(about an eighth of an inch). These 
connections can handle signal levels 
up to 50 volts, or plus 36 dBm, and 
have about 0.8 to 1 milli-ohm contact 
resistance, or half that per pair of con-
tact bars per hole pitch. Insulation 
resistance of a parallel pair of contact 
bars across 10 plug positions (at 80 to 

Gary D. Davis of Topanga, CA, has been a 
technical writer and audio consultant since 

1974. Along with his associate Ralph Jones, 

he authored the Yamaha Sound reinforce-

ment Handbook. 

90 percent relative humidity) is 5 times 
10 to the third power Meghohms. 
Capacitance between two parallel pairs 
of bars across 10 plug positions is 
about 5 picofarads, or 3.1 pf for two 
crossed pairs of bars. 

Still other Ghielmetti systems use a 
6mm (about 0.25 inches) grid, and are 

Connecting plugs 

Lines, 1st level 

Mono crosspoint 

Holes for plugs 

of contact bars per hole pitch. Insula-
tion resistance of a parallel pair of con-
tact bars across 10 plug positions is 
about 6 picofarads, or 4 pf for two 
crossed pairs of bars. 
The space required for a jack socket 

in a balanced circuit is only 12 times 
12mm, so up to 32 sockets can be ac-
commodated across a 19-inch cross-
bar front panel. By arranging the con-
tact bars in tiers, Ghielmetti makes it 

suitable for loudspeaker lines; their 
maximum voltage is 220, or the 100 
volts at 300 watts. These larger con-
tacts have about 0.5 to 0.7 milli-ohm 
contact resistance, or half that per pair 
possible to connect several jack 
sockets in series without having to use 
patch cables. 
The crossbar distributor system is 

created internally in layers, which 
enables Ghielmetti to provide multiple 
functions at a single connection point 
on certain models. Patch plugs are 
available (in mono or stereo) in the 
following configurations: an access 
jack socket (to which it is possible to 

Front panel 

Columns, 2nd level 

Rear plate 

connect either the input or output of a 
piece of equipment, or a modulation 
line), a parallel jack socket (which is in-
serted in modulation paths and makes 
it possible to tap off the signal, or to 
form an independent unit if several are 
wired together), or a connecting jack 
socket (which is inserted in modulation 
paths to create an open-circuit, or 
which connects the output of a piece 
of equipment with the input of the next 
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piece of equipment). Special double 
jack-socket combinations enable the 
plug to open-circuit the jack or connect 
a path while simultaneously tapping off 
the incoming signal. Triple jack-socket 
combinations further provide a parallel 
jack so that a path can be open-
circuited or connected while simul-

taneously tapping off the incoming and 
outgoing signals; its combination is 
suitable for hookup of external equip-
ment or in the event of equipment 
failure, for patching in measurement 
and test equipment. 

Special shielding (crosspoint screen-
ing is the term Ghielmetti uses) mini-
mizes crosstalk between lines in a 

given area. They do recommend, how-

ever, that additional shielding be in-

stalled between high-level and low-
level lines when several very large 

crossbar distributors are connected. 
Interface of the crossbar distributor 

to the rest of the sound system can be 
accomplished in one of several ways, 

depending on the model selected and 
the system requirement. Connections 

are made via loop-end solder posts, 
square wire-wrap pins, or round pins 
that mate to a printed circuit board. The 
panels typically mount in a standard 
equipment rack. 
The contact bars are made of beryl-

lium bronze strips which are hardened, 
nickel-plated, and then gold-plated. 
This provides a good combination of 

corrosion resistance (gold), electrical 
conductivity (copper), and springiness 

(beryllium) to maintain proper contact 

pressure. The various layers of the sys-
tem are comprised of polycarbonate 
(which is a good insulator and a strong 
substrate), with metal shielding plates, 
and a laminated front panel which can 

be painted in a variety of standard col-
ors or custom-colored to match the 

customer's requirements. 
As we stated up front, it is difficult to 

present a cohesive discussion of the 
Ghielmetti crossbar system (really 
multiple systems) in print — given the 
limited space in this column. If you ever 

need to install a patch bay or distribute 

signals in a fixed sound installation, we 
definitely believe that Ghielmetti 

deserves your Closer Look. 3 

; 
er-f^"..r 

Timed audio turn on 
during power up. 

Torroidal transformer for greatly 
reduced AC hum. 

1% polypropy-
lene capacitors 
and 1% metal 
film resistors 
for accuracy 
and stability; 
5532 opamps 
used for low 
noise and high 
slew rate. 

NO GUTS. NO GLORY. 
It takes guts to compare 

yourself to the best names 
in the industry. 

The Audio Logic SC31 
is a powerful EQ designed 
for professional use. It 
offers 311/3 octave centered 
bands with selectable 6 dB 
or 12 dB of boost and cut. 

Look at the chart In 
every category the SC31 
delivers better specs plus 
incomparable sound quality. 

Audio Lk SC 31 RANE GE 30 .181JUsri 5.517A Klar*.Teknik ON 300 

Noise Less Man .90 Om las Man -90dlins Less than-9018m Las Man -90 d8ns 

Magnosno Output .27 d Ant +21 r1Bon .22 d Ha .22 d&s. 

Dynamic Rana •117113n. •111113n. •112 dB'« •112113on 

Fiereadeney 18 Hz a 30 kHz 
.1-0.5 dB 

10H, 1,40 kHz 
+0/-3 dB 

20 Hz la 20 kHz 
•1/-21B 

20 Ho to 20 kHz 
•/-0.5 dB 

Number of Rands 31 30 30 30 

THD Las Man .005% lass than . 01% Las Man .5% Less Man .01% 
plus noise @ .2211:6sz@ 1 kHz e .1 dffin @ •22 an, @•4@ 1 kHz 

Lad rice $550.00 $719.00 $819.00 $1,050.00 

With this much quality 
and technology, why 
shouldn't we display more 
than a little intestinal 
fortitude? 
Manufactured in the U.S.A. For more information, 
contact Audio Logic, 5639So. Riley Lane, Salt Lake 
City, Utah 84107. (801)268-8400. 
•Allspecs taken from manulacturers'pstblished 
literature. 

AUDIO LOGIC 
(D1988 Audio Logic 

Circle 224 on Reader Response Card 



UPDATE 

Literature 

Catalogs From AMP, Jensen Tools 

Catalogs From AMP 
AMP's 44-page catalog covers the 

AMP multiple COAXICON coaxial con-
nector family, which incorporates a 
variety of male and female contacts in-
to plastic rectangular housings or in-
serts with metal shells. Catalog 74-286 
provides information to aid in the selec-
tion of primary units and optional 
hardware. 

Circle 13 on Reader Response Card 

AMP's catalog 75-338 provides 
details on the range of standard 
solderless terminals and splices 
available from AMP The 64-page 
catalog covers more than 1,200 prod-
ucts, including hand tools and high-
speed automatic machinery. 

Electronic Components Publishes 
Switch Catalog 

Electronic Components Groupe has 
published a new product catalog fea-
turing its line of switches. The 50-page 
full color catalog contains product de-
scriptions, technical information, pack-
age dimensions and special features 
for a variety of switch product types. 
The catalog also incorporates a corn-

plete list of authorized Electronic Com-
ponents Groupe distributors. 

Circle 14 on Reader Response Card 

Audiotex/Voice Processing 
Sou rcebook 
The Audiotex Directory & Buyer's 

Guide, from ADBG Publishing, outlines 
the products and services in the voice 
processing and audiotex field. The 
Fall/Winter 1988-89 104-page source-
book lists 649 voice processing hard-
ware and software vendors, telephone 
companies, voice service bureaus, 
audiotex program producers, publica-
tions, trade associations and profes-
sional firms. The Guide is priced at $25 
and is available from ADBG Publish-
ing. Circle /5 on Reader Response Card 

Jensen Tools Catalog 
Supplement Names Tools 
Jensen Tools' 96-page catalog sup-

plement details major brand name 
tools, tool kits and test equipment for 
service of computer/electronic equip-
ment. 

Circle 16 on Reader Response Card 

Illustrated in full color, the catalog in-
troduces new diagnostic software and 
other field service systems. 

Calendar 

Upcoming Events 

APRIL 

National Relay Conference: Stillwater, 
OK. Contact: 219-264-9421. April 17-19. 

International Security Conference 
(ISC): Anaheim, CA. Contact: 312-
299-9311. April 25-27. 

National Association of Broad-
casters (NAB): Las Vegas, NV. Con-
tact: 202-429-5300. April 29 -May 2. 

MAY 

Electronic Distribution Show (EDS): 
Las Vegas, NV. Contact: 312-648- 1140. 
May 9-11. 

National Fire Protection Conference: 
Washington, DC. Contact: 617-
770-3000. May 15-16. 

National Council of Acoustical Con-
sultants (NCAC): Toronto, Canada. 
Contact: 201-379-1100. May 20-22. 

National Sound and Communica-
tions Association Expo and Con-
ference ' 89: Nashville, TN. Contact: 
312-593-8360. May 25-27. 

JUNE 

National Association of Music Mel 
chants (NAMM): Chicago, IL. Contact: 
619-438-8001. June 17-20. 
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RESIDENTIAL A/V 
(continued from page 44) 

three years the company has done approxi-

mately 20 similar installations in homes 
across the country, in New York, Boston, 
Aspen, and Pittsburgh. 

"It's a growth market—but not an 

opportunity for everybody," Newcome ex-
plains. " The ability to sell to people with 

a lot of money takes a unique blend of 
skills—I call it ' Top-Down Selling'. [The 
client] wants to feel that he's dealing with 

a peer." 
Simple convenience for the client is the 

key to this market, Newcome insists: 

"The market involves people who want 
things to work without the tech bullshit. 
If I do my job correctly, as an electrical 
engineer, then you don't have to be an 

electrical engineer to work [the system]. 
It should be simple." 

Equipment List 
Residence, Columbus, OH 

ADS 
2 CC-4 Stereo Control Centers 
12 L-300 2-way Loudspeakers 

4 PA-4 Power Amplifiers 
6 R-4 Stereo Receivers 

Blonder-Tongue 
1 450-50 RF Distribution Amplifier 
1 FAVM-450 Frequency Agile AN 
Modulator 

Bose 
2 101 Environmental Loudspeakers 
22 102-25V Environmental 

Loudspeakers 
1 102-C Audio Controller/Equalizers 

Electro-Voice 
4 AT-100 Audio Autoformers 

JBL 
2 6260 Power Amplifiers 

M&K 
8 V-1B Powered Sub-woofer Modules 

NEC 
3 PR-2600A Televised Receiver/ 

Monitors 
1 DX-5000 VHS HiFi VCR 

Newcome 
3 AC-2 AC Controls 
1 FSD-1 Subwoofer Filter/Line Driver 
11 IRR-200 Infra-red Command 

Receivers 
2 NC-4000 Command Computers 
8 RM-1000 Remote Control 

Transmitters 

1 CD-1000 30-disc Controller 

Niles Audio 
18 SCW-1 Autoformer Level Controls 
3 ADA-6 Audio Distribution 

Amplifiers 
1 VDA-6 Video Distribution Amplifier 

RTS 
2 444 Audio Buffer Amplifier 

Shure 
1 FP-16 Audio Distribution Amplifier 

Sonance 
5 Sonance Ill 2-way Flush Mount 
Loudspeakers 

30 Sonance IV 2-way Flush Mount 
Loudspeakers 

2 M-30 2-way Flush Mount 
Loudpseakers 

Sony 
3 CDP-C10 10-disc CD Players 
1 EV-700U 8mm Video Cassette 
Recorder 

1 TCR-503 Auto-reverse Cassette 
Deck 

Telex 
1 FMR-50 Wireless Microphone 
System 

Visonik 
4 David 2-way Loudspeakers • 

?twat be Lyle 
ftegibtuttiox Kitt 
MAY 25th, 26th, 27th SHVILL 
OPRYLAND HOTEL • E 

-- rrONIC 

NSCA 
CONTR Iwo • WORKSHOPS 

• EXHIBUTS 
. MORE 

3 DAYS OF NIVORKSHOPS 
290 EXHIBITS 

PRECONVENTION SALEs SEMINARS 

1 800 446 NSC 
in 312-598-7070 
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DISTRIBUTED SOUND 
(continued from page 26) 
watt taps for a 200-watt amplifier when a 
25-watt amplifier would have been perfect. 

WHY NOT 140 & 280? 
This brings us to the technique of using 

higher-voltage systems. Again looking at 
Ohms Law, one can see that when the im-
pedance and voltage increase and the 
power stays the same, the current stays 
the same too. This is what the Europeans 
use to advantage with 50- and 100-volt 
lines. There are some manufacturers sell-
ing loudspeaker transformers with 100-volt 
primaries. Another tack is to use any of 
the several available auto-transformers to 
step-up a line to a higher voltage and then 
another as a step-down at the end of a long 
run. This has been applied recently in air-
ports, where the runs can exceed several 
thousand feet and the number of zones can 
quickly add up. 
The author has designed such a system 

for the Philadelphia Airport that uses a 
280-volt system. Using an off-the-shelf 1:4 
auto-transformer, several thousand feet of 
loudspeaker runs are being installed with 
18-gauge wire. This offers significant sav-
ings in copper, conduit sizing, and labor 
costs. 
Knowing when you need a distributed 

system is the first step. But making sure 
that the system fulfils its guiding pa-
rameters is the real solution. The whole 
intent of using a distributed system is to 
place the listener in the direct-field. Upon 
reviewing the guidelines of basic dis-
tributed system design one will be able to 
apply these parameters in more acoustical-
ly difficult rooms. 

PATCH BAYS 
(continued from page 52) 
1000 inputs and outputs. Programmable 
relays may be included for tallies and 
remote control of external devices. 
PC controlled, the ARMS7000 instan-

taneously salvos more than 100 presets 
with up to 6 priority levels. Automatically 
stored on hard disks, the presets can be 
archived on floppy disk for future use. 
Switching is accomplished by user-
friendly, menu-driven software. Serial and 
parallel data ports for printer and control 
interfaces are included. Also available, op-
tional remote control panels with complete 
or limited access. According to the manu-
facturer, careful design considerations have 
eliminated any possibility of digital noise 
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The ROH ARMS-7000 audio routing 
switcher 

interfering with the audio signals, which 
results in audio specifications that greatly 
exceed broadcast standards. 

UTAH SCIENTIFIC 
The AVS-1B switching system is de-

signed with signal transparency, video 
bandwidth, maximum matrix size, a num-
ber of individually-addressable switching 
levels and control flexibility improvement, 
while maintaining maximum compatibility 
with AVS-1 switchers. Up to eight separate 
addressable switching levels of up to 320 
inputs by unlimited outputs are accom-
modated while maintaining compatibility 
with an existing AVS-1 system. Four 
RS-232/RS-422 user ports, and four sep-
arate control panel party lines (coax) pro-
vide automatic control card switchover in 
systems equipped with redundant cards. 
User-programmable control panels provide 
change source and destination names and 
bus assignments. Reprogrammability is 
standard, and requires only a "dumb" ter-
minal connected to a system user port. 
The CAA/CAV series switchers use the 

same circuit cards as AVS-1B series 
routers, including control and memory 
cards facilitating multi-level addressing, 
control panel programming, and salvo 
switching. The two level (AV or AA) 20x10 

Salvo switching is offered by the CAA/CAV-
20/10 switchen from Utah Scientific. 

system includes a full matrix control panel 
which occupies only seven inches of rack 
space. The four-level system requires only 
14 inches. Also included is breakaway 
switching and statusing of each of four 
levels. A separate control bus connector 
allows these matrices to be slaved to 
AVS-1 or AVS-1B systems. The party line 
ports allow standard AVS-1 control panels 
to be added for control of individual or 
multiple busses. 

THEORY Eft APPLICATIONS 
(continued from page 14) 

sure in my ears. (I had listened to 3 
minutes of the music without the devices 
about 20 minutes prior to wearing the 
plugs.) It was clear that the high frequen-
cies were coming through in a normal rela-
tionship with the lows. 
Appropriate testing before and during 

use of the devices revealed, as claimed, 
a uniform attenuation. 

Figure 3. The 15 dB Earplug (after Killion, 
DeVilbiss & Stewart, The Hearing Journal, 
May 1988). 

DeVilbiss informed me that there are 
about seven labs in this country and in 
Canada that are able to fabricate the ear 
canal plugs. It is further reported that local 
suppliers who are able to make ear im-
pressions of the required (high) quality are 
growing in numbers throughout North 
America. DeVilbiss reported that a pair of 
attenuators and plugs would retail for ap-
proximately $100.00 to $125.00. 
The devices would be a boon to others 

who must attend a large number of loud 
concerts (journalists, reviewers, security 
personnel, and the like). Other loud/noise 
environment workers would appreciate 
these also, wherever the need for "bal-
anced" hearing exists. 
I don't know about any of you out there, 

but I intend to wear mine the next time 
out. 



HOME INTERCOMS 
(continued from page 38) 
alone than we do in the entire U.S." 
' As the American consumer becomes 

more security conscious, we'll see more 
and more intercoms installed in single-
family homes," said O'Brien. 
Fences and front gates are not found ex-

clusively overseas; many homes in this 
country are modelled on European-style 
estates, country homes, and town houses. 
"It's an upscale market, and security is 
of course the primary concern; the more 
that people have, the more they want to 
protect what they have," said Andy Green-
thal, sales manager for Sentex Systems, 
Chatsworth, CA. "Here in L.A., we're do-
ing a lot of estate installations," he 
reported. 
Greenthal feels that current estimates 

of the market size in this country may be 
on the high side, "but it's a market we're 
very interested in pursuing." While the 
company does not currently manufacture 
any products specifically targeted to single-
family homes, their multiple-residence 
systems are being used for single-
residence applications, and according to 
Greenthal the company is planning to in-
troduce some product lines geared spe-
cifically to this market in the future. 
"Video will be more and more preva-

lent," added Greenthal. "And the guy who 
invents a way to transmit both audio and 
video over [standard] telephone lines is go-
ing to clean up." 
"The trend is definitely toward video," 

agreed Earl Zausmer, president of Siedle 
Intercom USA, Broomall, PA. "The inter-
com market as a whole is upscale, so 
[video intercom] price point should not be 
an inhibiting factor." 
Zausmer shares the generally optimistic 

outlook for the single-family home market 
in this country: " It's a market with tre-
mendous growth potential. Apartment 
building installations have flattened out. If 

TEK 1114A 

The Tek-Sound 7044, with AM/FM 
radio, from TekTone. 

you look at the latest Dodge Report, you'll 
see that apartment building is down by 
around three percent this year, while new 
housing starts are up." 

Is there a possibility that sound contrac-
tors are missing out on this potentially 
lucrative market? Zausmer feels they may 
be: "We find that the sound contractor has 
moved more and more towards high-end 
commercial installations and away from 
sales and installation of intercom systems. 
And the alarm and security installers are 
moving right in." 

Siedle markets an extensive line of 

home intercom systems, including the HT 
511 series, which connects to its Siedle-
Watchman, providing wall-mounted or 
desktop video intercommunications. 

David Ito, product manager for Mirtone, 
Toronto, Canada, has seen "a dramatic in-
crease in the demand for single-family 
home intercoms." Ito feels that intercoms 
offered as upgrades do give added perceiv-
ed value to a new home. The company 
works very closely with housing devel-
opers in their market, and as a result have 
seen their systems being offered as an 
upgrade for almost 50 percent of the new 

AES 7th International Conference 

AUDIO in DIGITAL TIMES 
A 4-day Conference covering 

all technical aspects of digital audio 

May 14-17, 1989 
Royal York Hotel 
Toronto, Ontario, CANADA 

AUDIO ENGINEERING SOCIETY 
60 East 42nd Street, Room 2520 
New York, New York 10165 

Phone: (212) 661-8528 or FAX: ( 212) 682-0477 

(800) 541-7299 (N America, except NY) 
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AD INDEX 
Company Page RS # 

Aiphone Intercom 33 219 
Systems 
(206) 455-0510 

AKG Acoustics 
(203) 348-2121 

Architectural Acoustics 

(601) 483-5365 
Audio Accessories 

(603) 446-3335 
Audio Logic Electronics 

(801) 268-8400 
Audio-Technica 

(216) 686-2600 
B.E.S.T. 

(213) 926-0201 
BGW Systems 

(213) 973-8090 
Cal-Switch 

(800) CAL-SWCH 
Electro-Voice 

(616) 695-6031 
Fischer/Berkeley Corp. 

(415) 655-9696 
Frazier 

(800) 643-8747 
Gauss 

(213) 875-1900 
GNWC 

(800) 468-2121 
HM Electronics Inc. 

(619) 535-6092 
Industrial Research 
Products 
(312) 439-3600 

JBL Professional 
(818) 893-8411 

Lee Dan 
(516) 231-1414 

Mackenzie 
Loudspeakers 
(312) 585-1212 

Mirtone 
(416) 667-1211 

OAP Audio Products 
(404) 945-1028 

Panasonic Closed Circuit 
Video Equipment Div. 
(201) 392-6688 

Rane Corporation 
(206) 774-7309 

Samson Technologies 
(516) 932-3810 

Sonic Systems Inc. 
(203) 356-1136 

Symetrix Inc. 
(206) 282-2555 

Tannoy North America, 
Inc. 
(519) 745-1158 

Tektone Sound & Signal 
(407) 844-2383 

TOA Electronics Inc. 
(800) 843-4753 

University Sound 
(616) 695-6031 

Yamaha Pro Audio 
(714) 522-9011 
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15 220 

44 231 

63 224 

7 205 

17 217 

11 212 

57 235 

CII 201 

35 225 

59 236 

8 214 

18 226 

3 215 

CIII 202 

CIV 203 

57 232 

51 221 

37 230 

61 234 

28-29 208 
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25 210 

Corp. 5 213 

14 223 

6 222 

13 218 

21 227 

27 216 

47 211 

49 206 

HOME INTERCOMS 
(continued yam page 67) 

homes being built. 
"I think the growth potential for this 

market is very strong. We've always been 
involved in apartment building and com-
mercial installations, and for over 15 years 
we've been producing products specifically 
for the residential market." But the com-
pany has recently intensified its marketing 
efforts in that area: "There's a housing 
boom right now, and for the last year and 
a half or so we've been really targeting the 
residential marketplace." 

Talk-A-Phone, Chicago, IL, has been in 
the home intercom business for many 
years, and according to Sam Shanes, 
marketing director, " this market is solid." 
And Shanes agreed that providing the 

foundation for this solid market are con-
cerns about security: "Americans have 
historically been more open [than the 
Europeans], possibly because of our 
agrarian background. But as we've mov-
ed into the cities, we've become more and 
more security conscious." 
The company's HI series of voice-only 

intercoms are used either alone or in con-
junction with video systems. As Shanes 
commented, "For security it's important 
to have both, but in certain situations it is 
the ability to hear an intruder that provides 
more security." 

It is clear that this country has a long 
way to go to catch up with overseas 
markets. Yet, these intercom systems do 
provide added security, added conve-
nience, and added value to our single-
family homes. Informing both contractor 
and end-user about these benefits would 
seem to be the key to tapping into the 
potential of this dormant market. 

BOSE MODELER 
(continued from page 35) 

stage. About five years ago Electro-Voice 
published composite polar plots for some 
of their components configured in com-
monly used arrays. It would be a logical 
step to include this data in the speaker 
libraries. 
Another interesting development is the 

average directivity balloon for the 1 kHz 
to 4 kHz bands that Bose is providing on 
some of their speakers. Version 2.0 also 
allows the user to display the individual 
polar plots that make up the entire direc-
tivity balloon. 

PHYSICAL DATA WINDOW 
The Physical Data window maintains and 

displays the loudspeaker aiming angles, 
cluster designations, speaker heights, 
power levels, and time delays for each 
loudspeaker currently used in the design 
(Figure 3). A second spreadsheet, with a 
scrollable data-base list of materials and 
their octave-band absorption coefficients 
are available here. The program comes 
with 30 commonly found materials, and 
the user may add as many materials as he 
wishes. 

BACK TO THE 
ROOM MODEL WINDOW 

Modeler uses powerful room modeling 
techniques which allow the program to 
recognize the absorption characteristics of 
each section (plane), and the effect on 
reflecting sound, reverberation charac-
teristic, as well as account for shadowing 
and obstructions. The Bose Modeler is 
unique in these capabilities. 
Rooms can be edited using a pop-up 

type spreadsheet. In this spreadsheet sur-
face materials can be assigned to each 
plane. Also assigned is a priority which lets 
Modeler recognize obstructions (overlap-
ping planes). Surface materials and 
priorities can easily be selected using the 
mouse. 
After a loudspeaker has been selected 

from the speaker library, the user returns 
to the Room Model window and selects 
AIM from the pull-down menu. The ap-
proximate location of the speaker is con-
trolled by moving the mouse and watching 
the cursor on the screen. When the 
desired spot is found the mouse is clicked. 
"Aiming" angle counters turn on and show 
the real-time aiming coordinates of the 
speaker as the mouse is manipulated. I 
found the accuracy and control of this 
method less than ideal, but not a problem 
as the exact intended coordinates are 
easily edited in the Physical Data window. 
Modeler accommodates single clusters, 

split clusters, and distributed systems. Up 
to 100 speakers in 100 clusters can be ac-
commodated. This is the largest quantity 
allowed by any of the currently available 
programs. 

Next month we will talk about the 
Preferences window and how its many 
parameters can be set to change both the 
resolution/computation time and the resul-
tant types of information that can then be 
calculated, displayed, and printed. 
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CLASSIFIEDS 

ENGINEER/OPERATIONS 
Illinois based communications and alarm 
system contractor seeks qualified person 
to head up operations department. Good 
management skills, technical background 
and 10 years experience in sound, alarm, 
card access, intercom, security or other 
computer based operations required. 
Position entails all aspects of operations. 
Submit resume with salary history to: 

RO. Box 509 
Edwardsville, Illinois 62052 

CLASSIFIEDS 

GET 

RESULTS 

For rates and 

information, 

please call 

(516) 767-2500 

EASY.KAR Y 

Wire Reel Holden 

Carry like a 
briefcase. 

• All Steel Construction 

PUSH-PULL RODS. Get cable 
through impossible places. Ex. 
tends 45'. Light weight. Flexible. 

VINYL 
TOTE @AO 

SPEAKER & TILE SUPPORTS SPEAKER ENCLOSURES 

ALL STEEL. LIGHTWEIGHT BUT STRONG FOR ALL 

4" and 8" SPEAKERS IN ALL TYPES OF CEILINGS 

U.L. LISTED FREE SAMPLES 

Model TS- 1 

THE AUDIO SERVICEMAN'S 
RIGHT ARM. CHECK THE 
COMPLETE SOUND SYSTEM 
FROM MIC TO SPEAKER — 

— — and much, much more. 

30 GAY FREE TRIAL INSTANT OPEN ACCOUNT 

CALL OR WRITE FOR BROCHURE 

MUSIC SUPPLY CO., INC. 
809 N. Madison Dallas, Texas 75208 

All 50 STATES 1-800-527-1522 
FAX 214-946-9155 Local 214-946 8450 

Washington, DC: Virginia, Maryland 
Muzak—AEI-3M Distributor 

Immediate openings. Background, 
Foreground Sound System Installers/Ser-
vicemen needed at once. Experienced 
only. New satellite technology requires 
additional top field personnel, salary com-
mensurate with experience/potential. 

Contact: 
Mr Roy Evers, VP-Engineering 

Music Incorporated 
1341 L Street NW 

Washington, DC 20005 
(202) 737-4051 

Telephone collect or write, 
detailing background. 

ELECTRONIC COMPONENTS 
Free 192 page catalog including ca-
pacitors, resistors, relays, connectors, 
soldering equipment and supplies. 

MOUSER ELECTRONICS 
1-800-992-9943 

Analog Design Engineers, 
Project Managers, Draftsperson, 
Sales Engineers, Technicians 

Well versed in commercial and pro sound, 
audiovisual, nurse call, CCTV, intercom 
and related fields. Company paid benefits. 
Send resume and salary history to: 

Comco Systems Inc 
20 Van Dam Street 

Brooklyn, NY 11222-4510 
Attn: President 

All inquiries held in strict confidence 

Twenty-nine (29) year old Sound Systems 
Contracting company in the San Fran-
cisco Bay area, has an opening for an ex-
perienced Installation Manager/Installer. 
Excellent benefits and pay. 

Send resume to: 
Spartan Engineering, Inc. 

540 Parrott Street 
San Jose, CA 95112 

or call 
Donald Veronda, 408-993-0560 

CLASSIFIEDS 
E Regular Classified—$52 per column inch. 
  Marketplace Display — 

25 percent off rate card (up to 1/3 page). 
Classified listings are accepted up to the 
25th of the month preceeding publication. 

Name   

Address   

City/State/Zip  

Telephone   

Credit Card # 

Check Heading You Want 

SERVICES I MISCELLANEOUS 
FOR SALE ri SITUATIONS WANTED 
FOR RENT HELP WANTED 

Please send copy & payment to: 

Sound & Communications Classifieds 

25 Willowdale Avenue, Port Washington, NY 11050 
TELEPHONE: (516) 767-2500 
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TECHNICALLY SPEAKING 

Minority Set-Asides 

his business has been torn for 
some time now with the much-

debated issue of the so-called Division 
17 Proposal. There are definitely two 
camps in this issue—those with close 
relationships with electrical contractors 
and those with relationships with the 
architects and consultants. Now a new 
issue has come before the public 
eye—minority set-asides in publicly-
funded projects. 

Recently, there has been wide 
publicity of the Supreme Court ruling 
at a trial in Richmond, VA, where it was 
decided that prejudice must be proven 
on an individual, case-by-case basis, 
not in an across-the-board sweep. Sub-
sequently, other municipalities have 
dropped their quest of these quotas. 
The minority sèt-aside has nurtured 

a new generation and infra-structure in 
our business. This is how the new 
system works in our field. Each prime 
contractor must meet a specified 
minority set-aside quota. A minority-
owned special systems contractor 
becomes a sub-contractor to the elec-
trical contractor. The electrical contrac-
tor fulfills his quota requirements in the 
bid by using the minority contractor. 
Typically, the bid is not strictly awarded 
on a lowest-price merit. 

However, the award of any bid has 
been—and still remains—subject to 
meeting the specifications of the bid. 
The Supreme Court has already de-
fined the lowest " responsible" bidder: 
"The statute provides that municipal 
contracts be let to the lowest respon-
sible bidder, but the courts have 
uniformly held that the question of who 
is the lowest responsible bidder is one 
for the sound discretion of the proper 
municipal authority, and does not 
necessarily mean the one whose bid 
on its face is lowest in dollars, but in-
cludes financial responsibility, also in-
tegrity, efficiency, industry, experience, 

Every effort should be 

made to give each 

qualified business a 

fair and equal chance. 

promptness, and ability to successfully 
carry out the particular undertaking, 
and that a bond will not supply the lack 
of these characteristics." 

It is up to those issuing the specifica-
tion and bid to spell out what the re-
quirements of the contractor must be. 

These requirements must be reason-
able qualifications within legal guide-
lines, as mentioned in the above 

Supreme Court quote. This is simply to 
say, as always competitive bidding 
must be performed on a qualified 
basis—each bidder must meet the 
identical requirements. Neither the 
letter nor the spirit of the law provides 
for abuse or prejudicial preference. The 
spirit of the law is that every effort 
should be made to give each qualified 
business a fair and equal chance. 

However, there are abuses. There 
are some companies that specialize in 
negotiating with electrical contractors 
to fulfill minority quotas. Once the bid 
is awarded, the sub-contractor subs 
out the contract to a non-minority con-
tractor, and the sub earns a publicly 
subsidized pass-through profit. This is 
certainly the exception rather than the 
rule. But it does happen, and this does 
lead to a more confused public bidding 
marketplace. Therefore, the specifier 
must very carefully assess and write, 
on a spec-by-spec basis, the quality 
assurance section of the bid—and may 
the best " responsible" bidder win. 

Jesse Klapholz 
Technical Editor 

Coming Next Month... 
Our annual Sound Contracting Market 
Report, in which we survey sound contractors 
about the facts, figures, attitudes, and opin-
ions relating to the markets they serve. And 
we present the second part of our review of 
the Bose Modeler Design Program. 

And look for articles on these topics: 

• Industrial Paging Systems 

• Wire and Cable 

Don't miss the April issue! 
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The benefits of 
transversal technology 
. . . Your choice of 
controls. 

With a list 
of inter-
national 
installations 
to its 
credit, and 
praise from 
leading 
acoustical 
consultants, the TEQ-, Trans-
versal Equalizer, is rapidly 

becoming 
the EQ of 
choice. 
TEQ- elim-
inates 
unnecessary 
ringing and 
transient 

coloration of signals. While 
tuned filter equalizers respond 

160 

TECr with screwdriver slots 

rent 

OZ. 

plik mob ••• .or ••• 

,*** 
• . • •• •••• 

...now available 
in 29 Band 

1/3 octave units 
correctly at their control fre-
quencies they often create 
response ripples between con-
trol frequencies, causing audible 
coloration. But the unique 
TEQ- design produces fre-
quency responses with a single 
filter. Its transient response 
is the 
weighted 
response of 
a single 
tapped 
delay 
chain, and 
is ripple 
free over 
the entire TEO- with rotary knobs 

20dB adjustment range. 

The TEQ" is now available 
with the standard ISO 29-band, 
1/3 octave frequencies. Also, 
choose the controls that best fit 
your particular applications— 
rotary knobs, sliders or screw-
driver slots. Get the benefits of 
what Don Davis referred to as, 

315 
400 ou 

'-'1"eiggreebimmi 

". . . the first genuine step 
forward in equalizers since the 
original 1/3 octave units . . ." 

Expo '86, Vancouver 

Discover for yourself how 
affordable state-of-the-art equal-
izer technology brings a trans-
parent sound to your next 
installation. For more informa-
tion, including technical data 
sheet, call or write: 

INDUSTRIAL 
RESEARCH 

PRODUCTS, INC. 

A -- rtoiveld„ COMPANY 

321 Bond Street • Elk Grove Village, IL 60007 
In IL: 312-439-3600 

FAX 312-640-9607 • TELEX: 701843 
TOLL FREE: 1-800-255-6993 
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JBL Has High Performance Audio 
Down To A System. 

A chain is only as strong as its weakest link. High per-
formance audio systems, in fixed installations or on the 
road, follow the same principle. We've focused our 
attention at the component level, because to build great 
systems you have to build great components. 

Regardless of the size of the hall, signal delay is inevi-
tably required. And, every array needs to be tightened 
up to some extent. The 7922 gives you both long 
delays for large halls and the highest resolution of any 
professional delay for precise cluster 
driver alignment. 

Both outputs from 
the 7922 provide 
390 microseconds 
to 328 milliseconds 
of audio delay, 
adjustable in 
10 microsecond 
steps, giving you 
finite control in 
3mm (1/8 inch) 
increments. 

The 7922 in-
cludes a linear 
phase anti-
aliasing filter and 16 bit linear conversion at a 50 kHz 
sampling rate. For a smoother, cleaner, more faithful 

1 11.1-ith our 
proprietary linear 

phase andaliasing 
16 hit linear (mirersion at a 50 kHz 

sampling rate and linees digital oler 
sampling D, A converter system, you 

get a smoother cleaner, more faithful 
reproduction qf the sonic picture. 

reproduction of the sonic 
picture, we've built in a 
4 times digital oversam-
pling filter and D/A con-
verter system. This results 
in flat frequency and ± 5° 
linear phase response from 
20 Hz to 20 kHz. 

The 7922's internal micro-
processor and our exclusive 
headroom control and in-
dicator will greatly simplify 
set-up of delay times and 
input/output levels. Your 
settings are permanently stored in 
non-volatile memory without the need for batteries, 
and the 7922 automatically bypasses itself upon 
removal of power. 

Putting the new 7922 Digital Audio Delay and other 
high performance JBL components to the test is as 
simple as stopping by your authorized JBL/UREI dealer. 

UREI 
ELECTRONIC 
PRODUCTS 

JBL Professional 
f- S00 Balboa Boulevard, Northridge, CA 91329 

11.triyun InturnAtimal Company 
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