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Refined. 
MA/MR Series mixer/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. "livo 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 

— -11 600 CECIL STREET 
7Ir BUCHANAN, MICHIGAN 49107 

(616)695-6831 
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PICTURED BELOW IS OUR IDEA OF THE 
APPROPRIATE SPEAKER INVENTORY FOR 
A COMMERCIAL SOUND CONTRACTOR 

At Quam, we believe you should sell and 
install sound products, not inventory them. 
So Quam saves you the high cost of owning 
inventory by stocking 70,000 units in our 
factory warehouse. It's meant to be your 
stockroom, and we'll ship from this stock 
on a moment's notice. 

We manufacture the broadest line of 
commercial sound speakers available, 
everything from intercom to 
background music speakers. ..._u  a m  . The Sound • Decision Products Catalog. Q  

We stock transformers and baffles, too. 
So you can even have complete baffle 
assembles shipped immediately from stock. 

Remember, too, that Quam is a manufacturer 
with 50 years' experience in sound. That 
means we'll respond to your special needs as 
quickly as we respond to your stock needs. 

Save your money and let Quam hold your 
inventory. To find exactly what's in it, write for 

our Commercial Sound 

1 
Quam-Nichols Company 

234 E. Marquette Road • Chicago, IL 60637 

312/488-5800 

National 
Sound and Communications 

Association 
lot sound and e4ectron,cs system contractas 
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A "World Class Tele-Production facili-
ty" was recently installed in the World 

Harvest Church in Canal Winchester, 
Ohio. The 5,200 seat church includes 
an Amek "Scorpion" mixing console, 
Sony monitors, and a 1,800 lb. main 
cluster which includes six P-100 

Tannoy speakers. 
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WHAT To LOOK FOR 
WHEN You LISTEN To A 
POWER AMPLIFIER. 

When it comes to evaluat-
ing amplified sound, seeing is 
believing. 

In fact, when engineers 
judge the sound quality of an 
amplifier, they often rely on 
two precision instruments: the 
human ear, and the industry-
standard Transient Intermod-
ulation Distortion Test, 
because when measuring 
sound with T.I.M. what you 
see is what you get. 
And what you see can be 

eye-opening. Amplifiers that 
seem to square off evenly 
spec. for spec., often perform 
very differently under the 
scrutiny of T.I.M. Pushed to 
their limits, many produce 
brittle, edgy or dis-
torted sound espe-
cially during high 
frequency passages 
and sharp transients. 
Many manufacturers 

deal with distortion by 
using massive amounts 
of feedback through a 
single overall feedback 
loop, placing greater 
demands on the ampli-
fier and producing an 
inferior sound. 
When we built our 

new JBL/UREI Amplifi-
ers, we committed 
ourselves to designing 
the industry's purest-

Red spikes in the TIM Spectrum reveal the dramatic 
differenvs in distortion output. 

sounding amps that would 
not only score highest marks 
or. the T.I.M. Test, but deliver 
the truest amplified sound 
ever heard. 

Instead of sloppily force-
feeding massive amounts of 

output signal back into input 
stages, and congesting it all 
into one circuit loop, we've 
established operating points 
at each gain stage. This allows 
signal purity to be maintained 
along the entire circuit. And 
permits optimized use of the 
type and amount of feedback 
for each individual gain stage. 

In a simple analogy, the 
new JBL/UREI Amplifiers do 
each signal track right the 
first time, so that you don't 
have to fix it in the mix. 
The result is sound far 
cleaner than typical quasi-
complementary and fully-
complementary output stages 
only. And far more pleasing 

to the ear. 
Put JBL/UREI's 

remarkable new 
Amplifiers to the test 
at your local JBL/UREI 
dealer today. We're 
confident you'll think 
it's the finest amplified 
sound you've ever 
heard. Or seen. 
For an informative 

Technical Paper on 
the unique design phi-
losophy behind the 
new JBL/UREI Amplifi-
ers, please write to: 

BI- Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 DBL 

UREI 
ELECTRONIC 
PRODUCTS 
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EDITORIAL 

Guest Editorial 

Intercom Past, 
Present and Future 
The debate goes on. "What is intercom?" "Why bother with a stand-

alone intercom?" " Is there any future in intercom?" With today's hybrid 
key telephone systems, many people think the sale of stand-alone intercoms 
will all but disappear. Yet, continuously increasing intercom sales seem to 
indicate otherwise. 
Pages from our industry's history books are worth rereading. How many 

people realize that Alexander Graham Bell's first "call" was actually an in-
tercom call? His famous call to Mr. Watson found him in the next room; 
not in a distant town. 

In a 1941 copy of a promotional brochure, an intercom company adver-
tises " Break your switchboard bottleneck, avoid costly telephone costs and 
locate roving personnel instantly." These solutions, important in inter-
company communications 47 years ago, are equally vital today—especially 
in light of today's communications and data conscious world. 
Although technology has progressed from hard wired systems, to cross-

bar and the latest microprocessor systems; the need to provide solutions 
to the same customer problems has been the driving force in intercom 
development. 
The future of intercom system sales is bright. Installations are relatively 

easy and offer good profit margins. Today's telephone systems efficiently 
handle outside calls coming into a business. Stand-alone intercoms are the 
perfect companion system, helping to accurately speed the flow of informa-
tion, hands-free, from person-to-person, without having to lift another hand-
set or cross a room. In addition, a properly designed, stand-alone intercom 
system will actually save time and money on callbacks, transfers and even 
in a reduction of the number of telephones needed. 
For years, duplex intercoms were looked upon as useful only in health 

care applications. Now, with new technology and professionally trained sales 
persons and selling techniques, larger duplex systems are showing up in 
environments ranging from prisons, factories, the transportation industry 
and the financial community. All of these areas require the speed and clari-
ty of hands-free communications to speed up the process of obtaining vital 
information. 
As an example, bank and brokerage houses have become totally dependent 

upon this second track of hands-free communications. Traders and brokers 
work in a fast moving, stress-filled environment where each day, millions 
of dollars pass through their hands. Surrounded by a communications tur-
ret reminiscent of a Star Wars battle-cruiser, they are constantly juggling 
information sources in an effort to rapidly and accurately manage client 
portfolios. 
Their intercoms are capable of information passing from a trader to another 

party within eyesight, elsewhere on their floor, in their building, or through 
special telephone interfaces, anywhere around the world. Most important-
ly, these communications flow without having to put their most important 
client "on hold." 

In our time sensitive world, intercom sales will continue to grow and play 
an ever-increasing role in communications. How well we as an industry listen 
to the needs of our customers, and adapt our product offerings to solve prob-
lems, should put an end to the continuing intercom debate. 

Peter McLean 
Vice President 
Ring Group of North America 
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When adequate 
is no longer good 

enough. 
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In todays highly competitive business environment you need every advantage you can get. 
Adequate is no longer good enough. Leading businesses are gaining an advantage by installing 

high performance foreground systems to provide their customers an enhanced listening 
environment. At QSC, we have brought our reputation as a leading manufacturer of amplifiers to 
the foreground. The MPS 2300 is the first professional music and paging system combining 
advanced mixer/preamp, signal processing, and power amplifier technology in a simple to use 

package. The MPS 2300 enables businesses to use high performance integrated music 
and paging systems to their full advantage. 

So, when adequate is no longer good enough... 

AUDIO 

OSC AUDIO PRODUCTS. INC 
1926 PLACENTIA AVE 

COSTA MESA. CA 92627 (714) 645-2540 
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NSCA GEARS UP FOR EXPO '88, REGIONAL SHOWS DROPPED THIS YEAR 

NSCA promises that this year's NSCA convention at the Bally's Hotel in Reno, 
Nevada, from May 18-20, will be as successful as last year's. Over 4,000 industry 
people, including exhibitors, reps, consultants and contractors, are expected to 
attend the show again this year. This year's exhibit hours have been extended by one 
hour: On Wednesday, May 18, and Thursday, May 19, the floor will be open from 
noon to 5 PM. On Friday, exhibitors will display their products from 9 AM to noon. 

This year seminar tracks have been increased from three to four. They are: Audio, 
CAD/Instrumentation, CCTV/Teleconferencing, and Marketing. Wednesday's seminars 
will kick off at 8 a.m. with a keynote address by nationally known motivational 
speaker Danny Cox; sessions will be held up to show time. Thursday's hours will 
also be from 8 a.m. until noon, and on Friday from 1 to 3 p.m. contractor Don 
Fouchet will conduct a tour of the Bally's Grand Ziegfield Room, where the largest 
stage in the world is located. In addition, prior to the show on Monday and Tuesday, 
May 16 and 17, a basic salesperson course and an intermediate salesperson course 
will be held. Although the seminar rooms will be bigger this year, space will be 
limited to seating only to avoid overcrowding. "We expect this year's show to be big-
ger and better then ever with more hours of learning to improve the professionalism, 
skills and profitability of contractors," said Bud Rebedeau, NSCA executive director. 

In a related issue, the ESSC (Electronic Sound & Systems Conference), which set up a 
joint venture of ERA and NSCA four years ago to coordinate regional shows, recently 
formed an ERA/NSCA Manufacturers' Advisory Committee. The Committee voted to 
schedule no ERA/NSCA regional conferences for 1988 due to a reorganization of the 
shows. According to Harold George, ESSC chairman, "We want to step back and 
reevaluate the value of the shows to manufacturers, reps and contractors and put 
together a package that will benefit them all. In order to do this and do it well, we 
need time, we need this year." Mary Beth Rebedeau, NSCA manager said, "We want 
to make sure we do it right and plan far enough in advance for budgetary and pro-
motional purposes. We have decided to only go to markets that have at least 300 con-
tracting companies within a 200 mile radius. The reps seem very happy with the 
changes." Other committee changes include a limit of three shows per year, possibly 
moving the shows to different sites such as American Legions or high school gyms, 
serving less elaborate food and beverage to cut down on costs, beefing up the educa-
tional program and not running it during show hours.(See Sound & Communications 

Editorial, January 1988.) 

STUDER REVOX AMERICA REORGANIZES MANAGEMENT  

In order to meet the demands of new product introductions and an expanding 
market in 1988, Studer Revox America has made some changes in its staff and 
organizational structure. SRA has reorganized its sales and administrative support 
staff in both the Studer and Revox branded lines. An important part of this 
reorganization move involves the appointment of Chris Ware as manager of Studer 
direct sales. Formerly regional sales manager for the southwestern U.S., Ware has 
been with the company for six years and will be relocating to Nashville, SRA head-
quarters. In his new position, for which he will assume full duties in early April, 
Ware will be responsible for managing sales of all non-dealer Studer branded prod-
ucts sold directly by the company. Overall sales and administrative efforts will be 
headed by executive vp Bill Muggler. Thomas E. Mintner, former vice president and 
general manager and formerly in charge of Studer direct sales', has resigned to pur-
sue other activities. Other organizational changes to take place within the coming 
months include expanding operations and sales/service personnel on the West Coast. 
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SYN-AUD-CON TO HOLD LOUDSPEAKER DESIGN WORKSHOP 

Synergetic Audio Concepts (Syn-Aud-Con) will hold a loudspeaker Designers 
Workshop in Atlanta, GA, on April 15-17. The staff for the Loudspeaker Designers 
Workshop offers the participants an opportunity to work with three loudspeaker 
designers. They are: Edward M. Long, the father of Time Align, PZM and ELF; Don 
Keele, the developer of the constant directivity horn, loudspeaker reviewer for Audio 
magazine and a key program developer for the TEF analyzer at Techron; and Dr. 
Eugene Patronis, the workshop chairman, is in the physics department at Georgia 
Tech and the designer of many loudspeaker systems. For more information contact 
Syn-Aud-Con at P.O. Box 1239, Bedford, IN, 47421; phone, (812) 275-3853. 

ELECTRO-VOICE TO CO-SPONSOR WORLD EXPO '88  

Electro-Voice, Inc. has announced its participation as a corporate sponsor of the 
United States Pavilion at World Expo '88 in Brisbane, Australia, joining many other 
U.S. Corporations that have responded to the call from President Reagan for private 
sector support of this project. The United States Information Agency is responsible 
for producing and managing the U.S. Pavilion. The sound in the Pavilion will be 
heard via Electro-Voice sound reinforcement equipment, including 20 S-200 speakers, 
21 FM-1502 floor monitor speakers, 10 SH-1810 speakers and various N/DYM 
microphones. 

Expo '88 is the first world's fair in the Southern Hemisphere in a century and part 
of Australia's 200th birthday celebrations and will be open from April 30 to October 
30, 1988. In addition to the U.S., 38 other countries are expected to participate. In 
addition to Electro-Voice, Bell Helicopter, Textron, Boeing Company, Continental 
Airlines, Eastman Kodak, Hewlett-Packard, Life Fitness, 3M, Rathe Productions, Inc., 
Reebok, Sheraton, Spalding and USA Today are contributors. 

EDS LOOKS TO BE A SOLD OUT SHOW 

The 1988 Electronic Distribution Show and Conference (EDS) to be held from April 
26-28 at the Las Vegas Hilton is nearly sold out, according to David L. Fischer, ex-
ecutive vice president of the Electronic Industry Show Corporation. As of March 1, 
290 exhibitor companies had registered to participate at EDS, 15 more than at the 
same time last year. Some exhibit hall space is still available, but Conference Rooms 
and Executive Suites are virtually all committed. Eurostyle Salon Units, a private 
meeting room format on the show floor, are still available to meet the conference 
needs of late-enrolling manufacturers. Some 16 exhibitors are participating in EDS 
for the first time. Newcomers include Automated Production Equipment Corp., 
Baldwin Components, Extech Instrumehts, TDI Batteries and Wire-Pro. 

DIGITAL SOUND FOR MOTION PICTURE THEATRES 

An industry source recently announced that a practical digital sound reproduction 
technology for motion picture theatres could be available by the first quarter of 
1989. The system will require that film producers record various sound elements 
digitally in order to produce a composite digital master. The new electronic 
technology will marry the digital playback to the image at the time of projection. It 
is presumed that some changes will be needed in the theatre electronics and 
loudspeakers for proper reproduction of the dynamic range of digital audio. At this 
time the costs of the new digital system are expected to be slightly more than 
existing analog stereo or multi-track methods. 
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LETTERS 

A REP SPEAKS OUT energy to produce a lively regional manufacturer who doesn't have suffi-
Dear Editor: show with stimulating programs and cient data processing reports at his fin-
This is regarding the ERA/NSCA booth prices that will attract more gertips which would highlight such 

editorial in the January issue of Sound reps. information. 
& Communications When you point The attendance in Chicagoland The regional shows are a waste of 
out that "manufacturers didn't know seemed poor this year. Apparently it time, plain and simply because ours 
that the bulk of contractors in Mis- was the same in other cities. Let us is a small industry and there just are 
souri are in Kansas City and not St. hope that it won't cause interest to not that many contractors in a given 
Louis," you make one helluva case for wane and support to drop for an region. In addition, these contractors 
companies having reps who know the association whose time really has for the most part are small business-
territory. come. Thanks for saying it like it is. men and cannot afford to take the time 
Too many firms want to sell direct Frank Luppino, Jr. away from a busy day to attend a 

or use "big apple type salesmen" to Mid-west rep. somewhat questionable series of semi-
beat the bushes (or beat the reps when Marketing Insights nars and displays. 
they do have them.) As a sage once From a manufacturer's viewpoint 
said, "All business is local." there are just too many shows. The 

In my opinion, it is a cop-out to cut "NO NEED FOR REGIONALS" NSCA, in and of itself, is adequate for 
the show from two days to one. The Dear Editor: the needs of the installed contractor 
two days are good if there is traffic. I read your editorial in the January marketplace. There is no need for 
The contractor gets an option of which issue of Sound & Communications with regional shows. 
day to come. He might go the first day interest. Frankly, I think you missed Donald E. Mereen 
and send one of his people on the se- the point. Director of Marketing 
cond day to see something that caught Any manufacturer who doesn't Communication Products 
his attention the first day, ad know where the bulk of his contrac- Telex Communications, Inc. 
infinitum, 

It is up to the manufacturers to sup- 
port Rebedeau who must exert every 

tors are or the economic status of the 
various regions doesn't deserve to be 
in this business. I can't imagine any 

Editor note: See Newsletter this issue, 
page 8. 

"The Crown PS SERIES amplifier 
provides more service for the dollar." 

"We have enjoyed an extremely 
good relationship with the people of 
Crown for many years. We especially 
value Crown's desire to work with us 
in developing specific products for 
specific needs." 

Per Haugen has been a leader in 
the sound contracting business for 
over 30 years. Heading a company 
that has installed literally thousands 
of church and other sound systems 
Per knows the importance of having 
quality products such as the 
PS-200/400 Amplifiers. 

"Crown's traditional qualities of 
performance and reliability are very 
well suited for my business. 

"The PS Series Amplifier provides 
quality sound for years and years 
and requires very little maintenance, 
that translates directly to the sound 

contractor being able to provide 
more service for the dollar:" 

At Crown the feeling is, 
personal contact guarantees the 
success of the product line. 
Untold hours are spent con-
sulting professionals like Per 
to insure each product satisfies 
the exacting requirements of 
those who utilize them. Crown 
will always value open commu-
nications with pros in the field 
and will always be committed in 
bringing products to the market 
that make sense. 
Per Haugen, General Communications 
Salt Lake City, Utah 

0 crown INTERNATIONAL NC 
1718W MISHAWAKA ROAD. ELKHART, IN 46517 
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CONQUER SPACE, MASTER TIM 
DEFY GRAVITY 

Some speaker systems attempt to con-
quer acoustic space with brute force— 
deploying massive cabinets, firing horns 
at everything that moves. Others resort 
to electronic trickery, which requires del-
icate racks of complex gadgetry. 

Innovative designs for 
effective performance 
Turbosound Separated Enclosure instal-
lation systems achieve their superior 
performance without useless bulk or 
"clever" disguises. Instead, they employ 
unique, patented design principles proven 
on tours and installations worldwide. 

A true system is more than 
the sum of its parts 
The TSE System focuses Turbosound 
thinking, outwardly radical yet intrin-
sically sensible, on the problems of fixed 
installations. TSE is more than a collec-
tion of cabinets: it's a true system, with 
all elements working together. A variety 
of straightforward designs, all producing 
distinguished sound with security and 
reliability. 

What goes up must not 
come down 
In large venues, a point source cluster is 
often best. TSE flying hardware sim-
plifies cluster design and installation: 
complete systems have been installed 
and tested in one day. Each component 
is load-certified by a UK government-
approved testing organization. An ex-
pensive proposition, but you should 
know how your system will perform. 
Equally severe testing confirms the 
audio performance of TSE enclosures. 

Make full use of your skills 
TSE components are made for each 
other. That makes it easy for you to opti-
mize a TSE system for any installation, 
large or small. There's no easier way for 
you to bring your own ideas about 
sound reinforcement to reality: Dozens 
of different TSE systems in major venues 
worldwide prove the point. 

TSE systems can't grant you super-
natural powers, but they will give you 
superbly natural sound. 

TSE Flying Frames remove load stress 
from the cabinet. Con-
nected with Quicklinks, 
frames and cabinets 
pivot to form a smooth 
coverage arc. Vertical 
dispersion is easily ad-
justed with the TS-6 or 
TS-10 strap connected to the bottom fly-
ing frame and the suspension quadrant. 

TSE-111-10" TurboMid + HF horn/driver 

Fits the FF-111 Flying Frame, 
with a square frontal cross 
section to let you change dis-
persion patterns by rotating 
the frame. 

Horizontal dispersion 
is provided by 90° 
Suspension Quad-
rants: each quadrant 
will hold any combi-
nation of TSE 
enclosures. Combining quadrants yields 
horizontal dispersion of 70°-360° and 
vertical dispersion of 500-270°. 

TSE-211-2 x 10" TurboMid + V-2 HF unit. 
Superior Mid and HF projection Switch-
able active bi-arnped or 
passive two-way opera-
tion. Dual vertically-
coupled TurboMid devices 
double power handling. 
The V-2 extends frequency 
response, enhances 
intelligibility. 

1,11 

xx 
TSE-260—V-2 HF unit 
Two HF drivers coupled with 

Turbo loading techniques, minimizing 
phase cancellation and distortion. 

TSE-215-2 x 15" 
TurboBass. 
Balancing TSE fre-
quency response is 
easy—LF units are sep-
arate from mid/high 
cabinets. With six units 
to choose from, gener-
ating the proper 
frequency response and coverage pat-
tern for any venue can be as simple as 
laying dispersion angles over the 
blueprints. 
Other bass enclosures available: 
TSE-115, and TSE-I18. 4 

Tu Only Itirbosound islbrbosouné. ,„ 

.0EdgeTech cornfflY 
Ilirbosound. Inc. 611 Broadway, New York, New 
York 10012 (212) 460-9940 Fax (212)460-9947 Telex 
230199 IMC TURBO-US 

Ibrbosound Ltd. Star Road, Partridge Green, West 
Sussex RM13 5EZ (0403)711447 fax: (0403) 710155 
Telex 878723 IMC TURBO-UK 

In Canada: Omnimedia Corp. Ltd., 9653 Côte de 
Liesse, Dorval, Quebec H9P 1A3 (514) 636-9971 
Fax: (5141 636-5347 
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LETTERS 

HIS HEART'S STILL 
IN THE SOUND BUSINESS 
Dear Editor, 
As of December 31, 1987, I am no 

longer in the "sound business" which 
I had been for the past 62 years. After 
selling my appliance, TV, two-way 
radio and electrical parts store in 1980, 
I have stayed with the "sound 
business." I am still interested in 
sound and thus I am renewing my 
subscription to Sound & Communica-
tions for another three years. 
During those 62 years, I have sup-

plied one of my customers, the Coble-
skill Agricultural Fair Assoc., with 
rental sound for 61 years and this fall 
sold all the equipment to them. Need-
less to say, the equipment over those 
61 years changed immensely from an 
amplifier with a pair of UX-250 class 
"A" amplifier tubes, giving me about 
12 watts, and two microphones pur-
chased from the Universal Micro-

phone Co. of Inglewood, California, 
for a hundred bucks each. These were 
double button carbon mics. I still have 
them as well as a couple of the four 
RCA cone type speakers with electro-
magnet fields and a selenium stack on 
each for rectification of the AC sup-
ply. Most of the control equipment 
used in the system are custom-made 
to fit the operation of the system. In-
cluded with the sale were a dozen in-
tercom units, eight handy talkies and 
two base stations (Motorola). 
My work has been with at least a 

dozen schools, many churches—both 
for the sanctury and belfry—as well as 
restaurants, mortuaries and race 
tracks. The equipment was also rented 
out for community events, horse 
shows, snowmobile races, celebra-
tions, home shows, motorcycle con-
claves, etc. It has been a very eventful 
business and one I enjoyed very much. 
I was an independent installing and 
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YOU NEED TO SEE FOR 
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Features Include: 28 one-
third octave filters; 60mm 
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spec.; unique one light me-
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field service without remov-
ing from rack; ultimate cus-
tomer support. 

instruments 
DIvIslon of C VAN R Inc 
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servicing agent for Motorola for 25 
years and was a sound distributor for 
DuKane for several years. 
When I sold the equipment, there 

was a total power output of over 1700 
watts-64 speakers of various types, 15 
microphones, and enough cable that 
when laid end to end, would reach 46 
miles. 
I didn't intend to go into this much 

detail, but one thing led to another. I'll 
be looking forward to the future issues 
of Sound & Communications. 
Edward Schribner 

ADVICE ON TURNKEY 
Dear Editor: 
In Marc Beningson's comments in 

the November, 1987 issue of Sound & 
Communications, he invites readers', 
comments on "turn key" or some-
times called "design build" sound 
system installations. About the same 
time that the November Sound & 
Communications arrived we received a 
monthly newsletter from a good client 
of ours in the energy conservation 
field. He offered some guidance on 
design build for HVAC system installa-
tions and, I believe, he addresses all 
of the same issues that would apply to 
sound amplification systems. So with 
full credit to our colleague David 
Elovitz of David M. Elovitz/Kenneth 
M. Elovitz, Registered Professional 
Engineers of Natick, MA, we offer the 
following paraphrased article for 
Sound & Communication readers' 
consideration: 

Many owners see significant advan-
tages in the design-build approach to 
sound systems, where the contractor 
is responsible for design, fabrication, 
installation, and (hopefully) a satisfac-
tory end result. Some also see risks as 
well as advantages and retain an 
acoustical consultant to help reduce 
them. However, the consultant's role 
is not always well understood by all 
parties. 

Scope of Work 
The consultant prepares a document 

which defines the performance, the 
design build contractor (DBC) under-
takes to deliver in terms of the specific 
items that can be measured and the 
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LETTERS 

design conditions the system must 
meet. These include system functional 
requirements, uniformity of coverage 
required and other elements normal-
ly found in good technical specifica-
tions. The Scope should also establish 
the overall level of the system quality 
and identify any constraints or special 
architectural requirements such as 
space limitations or aesthetic re-
quirements the DBC must take into 
account. The owner approved Scope 
document becomes part of the design 

build contract. 

Design Review 
The consultant reviews the DBC's 

design documents and advises the 
owner if he believes the system shown 
by those documents will meet the 
criteria presented in the Scope and is 
generally consistent with the require-
ments of the Scope. The review may 
raise questions or flag misunderstand-
ings before they become difficult, if 
not impossible, to correct. Since the 

Design by you. 
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DBC is solely responsible for meeting 
the performance requirements, the 
DBC's engineer is the engineer of 
record. The DBC engineer stamps the 
drawings and makes the fmal decisions 
with respect to system details since the 
DBC remains contracturally com-
mitted to the end product. The 
acoustical consultant advises, and if 
necessary screams, but remains the 
consultant, not the decision maker, in 
the design review process. It should be 
clear from the above that the DBC 
must have an experienced, qualified 
professional engineer on staff if the 
design build process has any chance 
of working. 

Submittals 
The consultant checks submittals 

for the major equipment and system 
details to advise the owner if they are 
consistent with the Scope and the 
DBC's design. Again, the consultant 
does not approve the submittals and 
does not have the right to reject 
them—only the engineer of record can 
do that. However, the consultant's 
review informs the owner about the 
major equipment and raises a flag if 
there are deviations. 

Acceptance 
Once the DBC says the system is 

complete, meets all requirements of 
the Scope, and is operating properly, 
the consultant can evaluate the system 
operation and performance under 
simulated operating modes and advise 
the owner if the observed performance 
is generally consistent with the con-
tract Scope. The consultant might be 
assisted by the DBC or by indepen-
dent technicians as needed for the per-
formance check-out. 
Most DBCs welcome the owner's 

consultant where his role is defined as 
above because the consultant helps 
both the owner and the DBC. All par-
ties concerned want to catch errors or 
deficiencies before they become cost-
ly or difficult to correct. However, if 
the consultant is set up as an adver-
sary at the outset or at any point in the 
process, the spirit of team effort 
towards a common goal will be severe-
ly damaged, defeating one of the ma-
jor advantages of design build. • 
William J. Cavanaugh 
Cavanaugh Tocci Associates, Inc. 
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ASIC 
PRINCIPLES 

for 
Suspending 
Loudspeaker 

Systems 
Contractors and sound installers hang loudspeaker 

equipment in public meeting places and performing 
art facilities as a matter of routine. This Technical Note 
details rigging practices appropriate for the sound indus-
try, and is intended to familiarize readers with the proper 
hardware and techniques for hanging installations. To in-
sure a safe installation and to protect workers on the job 
site, this work should be undertaken only by persons 
with knowledge of the proper hardware and safe rigging 
practices. 
This Technical Note contains data for rated capacity for 

various pieces of hardware, based upon manufacturers speci-
fications for products in new condition and free from defects, 
either apparent or hidden. All rated load values, unless other-
wise noted, are for in-line pull—along the center-line of the 
item. It is the responsibility of the installer to inspect and de-
termine the actual condition of the equipment used, and to in-
corporate design factors appropriate to the local job condi-
tions. Where doubt exists as to the actual condition or ratings 
of hardware, it should not be used. 

This article is Part One of three parts, and is a reprint of "Basic 
Principles for Suspending Loudspeaker Systems," JBL Technical 
Notes Volume 1. Number 14—courtesy of JBL, Inc., Professional 
Division. 

Load ratings shown herein are based upon usual environ-
mental conditions. Further considerations must be given to 
item selection when unusual conditions are encountered. All 
products used for hanging purposes are subject to wear, mis-
use, overloading, corrosion, deformation, alteration and other 
usage factors. which may necessitate a reduction in the prod-
ucts capacity rating or a reduction in its design factor. It is 
recommended that all products used for rigging and hanging 
purposes be inspected prior to each use as a basis for deter-
mining if the product may continue to be used at its rated ca-
pacity, or removed from service. 
Welding of or to load supporting parts and structure can 

weaken the part or structure, and should be performed only 
by persons with knowledge of metallurgy and the intended use 
of the materials being welded. 

All information herein is based upon materials and practices 
common to North America and may not directly apply to 
other countries because of differing material dimensions, 
specifications and/or local regulations. Users in other coun-
tries should consult with appropriate engineering and regula-
tory authorities for specific guidelines. 

Design Factor 
Design factor is a term used by the rigging industry to de-

note theoretical reserve capability. The rated capacity of all 
lifting and hanging equipment is based upon the nominal 
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strength of the equipment reduced by the design factor. 
Design factor is a number representing the fraction of 

equipment nominal strength chosen to be appropriate for the 
particular application. 
RATED CAPACITY = NOMINAL STRENGTH 

DESIGN FAC1OR 

Example: 
Design factor = 5 
Rated capacity of equipment is only 1/5 of its nominal 
strength. 
Minimum design factors vary according to the application, 

and may be regulated from location-to-location. No design 
factor discussed herein should be assumed to represent a rec-
ommendation on the part of JBL or Sound & Communications 
Magazine. Users must assume all responsibility for the deter-
mination of design factors suitable for local conditions. 

Shock Loading 
When a load is suddenly moved or stopped, its weight may 

be magnified many times the original value. This is known as 
shock loading. Shock loading of lifting equipment should be 
avoided at all times. 
Shock loads will usually be instantaneous and may go 

undetected unless equipment is visibly damaged. No equip-
ment is designed to compensate for poor rigging practices or 
foolish planning, however. Every tool and piece of equipment 
has limitations. Safe working practices demand that these 
limitations be known and fully understood, and that they never 
be intentionally exceeded. 
A 900 pound loudspeaker cluster dropped four inches could 

cause a shock load of 4500 pounds if the rigging were at-
tached to rigid structures and of a material that would not 
stretch. However, because all rigging will stretch under shock 
loading, the exact shock load on a piece of equipment isn't 
easily predicted. To protect people and property, all tools and 
equipment should be limited to stresses that are several times 
smaller than their minimum breaking strengths. 
Although shock loading of equipment and structure is usu-

ally confined to lifting and installation, it should also be rec-
ognized that other forces (such as earthquakes) can impose 
shock loads upon structures many times that of the static load. 
It is therefore imperative that hardware can impose shock 
loads upon structures many times that of the static load. It is 
therefore imperative that hardware and structures be capable 
of supporting several times the weight of the equipment being 
hung. 

Center of Gravity 
The center of gravity of an object is the point at which the 

weight of the object acts as though it were concentrated. It is 
the point at which the object may be completely supported or 
balanced by a single force. 
The center of gravity of a regularly shaped object may be 

estimated fairly accurately by determining its approximate 
center. Finding the center of gravity of irregularly-shaped 
objects can be more difficult, but it is necessary, nevertheless. 
A load will always hang from its attachment point through the 
center of gravity. It is important to visualize this before 
making a lift. 

All loads to be lifted should be rigged above the center of 
gravity in order to prevent tipping and possible hazards to 
equipment and workers. The lifting force should always be 
located above the center of gravity and exert a straight vertical 
pull to prevent swinging of the load. 

Ropes 
Before discussing actual rigging hardware and systems, it is 

appropriate to examine ropes and their proper use. Ropes are 
used for many rigging functions. Although synthetic ropes of 
great strength are available, most codes prohibit their perma-
nent use in rigging for a variety of good reasons. Neverthe-
less, ropes are necessary to lift approved cables, fixtures, 
tools and equipment into position. 

Standing Part 

End 

Bight 
Overhand 

Loop 
( Underhand 

Loop 

Figure 1. Rope Terminology 

In the interest of safety it is important that ground workers 
be familiar with the proper use of rope and a few basic knots 
used in rigging. 

Rope Terminology 
Figure 1. illustrates the six terms associated with rope, they 

are: 
1. The Standing Part is the end of the rope which is inactive. 
2. The End is the part of the rope that is free—typically the 

part in which knots are tied. 
3. A Bight is the central part of the rope between the standing 

part and the working end. 
4. An Overhand Loop is formed by crossing the end over the 

standing part. 
5. An Underhand Loop is made by crossing the end under the 

standing part. 
6. Tightening. Once formed, a knot must be tightened slowly 

and with care. Failure to do so could result in a tangle, or 
an untrustworthy knot. 

Knot Efficiency 
Knot efficiency is the approximate strength of a rope with a 

knot as compared to the full strength of the rope. It is ex-
pressed at a percentage of the ropes rated capacity, and refers 
to the stresses that the knot imposes upon the rope. When a 
knot is tied in a good rope, failure under stress is certain to 
occur at the knot. This is because bends result in uneven 
stresses upon the fibers, with the outsides of the bends taking 
a greater share of the load. It follows that the tighter the knot, 
the greater the percentage of the total load that is carried on 
fewer fibers. 

Bends 
Bends are used to join two pieces of rope, usually 

temporarily. Typical knot efficiency is 50%. Bends offer 
some advantage over binding knots, as they resist untying 
when slackened or jerked. The Sheet Bend is a simple knot to 
tie, consisting of an overhand loop on one piece, with the sec-
ond rope end fed up through the loop from behind, around the 
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standing part of the first rope and back down through the loop 
from the front. 

Binding Knots 
Binding knots are also used to join two pieces of rope. In 

general, binding knots have a knot efficiency of 50%, but can 
untie easily when a free end is jerked. 

In the square knot, the end and the standing part of each 
line lie together through the bight of the other. In the untrust-
worthy granny knot, the end and the standing part are sepa-
rated by the bight. The granny knot is particularly treacherous 
in that it will appear to be secure—only to slip under load. 
The thief knot is deceptively similar to the square knot, but 
has the two loose ends coming out of the opposite sides, in-
stead of from the same side as in the square knot. This knot is 
almost certain to fail under load. 

Loop Knots 
Loop knots are used to hold objects where security is of 

paramount importance. The bowline, widely used in rigging, 
won't slip, yet is easily tied and untied. It may be tied in the 
hand or used as a hitch and tied around an object, usually for 
lifting purposes (Figure 2). 
To tie: Make an overhand loop with the end toward you 

(Step 1). Pass the end up through the loop from behind (Step 

2), then up behind and around the standing part—then down 
through the loop again (Step 3). Draw up tight. The bowline 
has a knot efficiency of approximately 60%. 

(standing part) 

Four an overhand 

loop m the rope 

lend) 

Step 1 

pass the end up 
through the loop 
from behind 

Step 2 

then down 

through the 

loop again 

Figure 2. Tying Bowline 

Step 3 

leed the end 
behind and around 

the standing part 

Hitches 
Hitches are used for temporary fastenings that untie readily. 

They are generally tied directly around the object—instead of 
first being tied in the hand and then placed over the object. 
Hitches must be drawn up tight, as they have a tendency to 
slip if loose. 
The clove hitch (Figure 3) consists of two underhand loops, 

Rigging Safety Considerations 
by Will Parry, MSI, S & C Technical Council 

The headline might read "sound cluster plummets to arena 
floor killing three, injures 10." If you're like me that makes 
your heart skip a beat. What arena? Whose clusters? Who's 
responsible? That is a fictitious headline. To the best of my 
knowledge this specific incident did not happen in the audio 
business. What brought this to mind was a lighting accident at 
Pulsations Night Club in Media, PA - a light fixture fell on 
opening night injured three, and killed one person. 
A great wealth of rigging knowledge from over 17 years of 

experience, with both permanent and portable systems, has 
resulted in practical guidelines for rigging at MS! (Maryland 
Sound Industries). MSI flies hundreds of safe shows each 
year, with some pretty exotic rigging dates including flying a 
major cluster over President Reagan's head for the 1980 
Inaugural Ball. Below is an overview/outline of the safety 
guidelines we use in the touring and installation businesses. 
We have divided rigging safety into six general categories. 
The first—always use overhead rated hardware. Going to 

the local True Value Hardware Store for chain and large bolts 
doesn't cut it. Use materials that are specifically rated for the 
job. Most of the time this means OSHA approved supplies. 
These supplies are readily available in most cities from com-
mercial/industrial supply houses. One well known brand name 
is Aeroquip. 
The second—always use experienced people to do your 

rigging. The $3.38/hour apprentice, or a great wiring techni-
cian are not qualified. Use seasoned professionals. If you 
don't have access to them, subcontract that part of the job out. 
There are many firms that specialize in this work. If you think 
this will make you non-competitive in your bid—put it in 
writing to the electrical contractor, general contractor or 
owner. They will value and appreciate your covering their 
collective behinds. 

The third—have your work certified by a local professional 
engineering firm. Note the word local to emphasize the need 
to understand local codes. A contractor from the mid-west 
may miss an important consideration in an earthquake-prone 
area like California. The job is not complete until a profes-
sional architect or engineer says in writing it is safe, and 
meets the design parameters. Put that paper in the front of 
your documentation package. 
The fourth—Use a safety factor that lets you sleep at night. 

MS! uses 5:1 or better rated values. The values are published 
in the catalogs listing overhead rated hardware and will be 
checked by your P.E. (state certified Professional Engineer) 
when he reviews the project. 
The fifth—The system is only as good as the weakest link. 

If you install all rated overhead hardware and the speaker en-
closure is particle board with lag bolts—it is unsafe. Con-
versely, if you use a rated cabinet with only garden store 
variety chain—it is unsafe. A few manufacturers currently 
rate their products. Generally, this applies only to "box" sys-
tems. If you intend to fly a box system or components and it's 
not rated, you need to take action. The same RE. who looks 
at the rigging hardware should look at what you are hanging 
and how it will hang. I know this is a problem to do and might 
cost money, but the cost of this type of back up should have 
been in your price to begin with; and let's get the 
manufacturers to provide rated equipment. 
The sixth—Put a safety on everything. Most local code calls 

for a safety, but if not put it on anyway. There are numerous 
manufacturers who make safeties in various lengths for very 
reasonable prices. A three foot 1500 pound safety can cost 
under $3.00 each. That is a very reasonable insurance rate. 
With a safety installed, you're that much closer to a totally 
safe installation. 
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Form two underhand loops 

place the loops 
over the object 

draw up tight 

Figure 3. Tying Clove Hitch 

which may be tied in the hand and slipped over an object at 
any point along the length of a rope. Knot efficiency is 60%. 

Wire Rope 
Most wire ropes are constructed from plow steel, improved 

plow steel, or extra improved plow steel wire. The wires are 
woven into strands, which are woven to form the wire rope. 
Typical wire rope may consist of six strands wound around a 
central core. The central core supports the outer strands and 
helps to prevent the rope from crushing under stress. Wire 
rope core materials may be fiber (abbreviated FC), indepen-
dent wire rope (abbreviated IWRC), or wire strand 
(abbreviated WSC). 
Wire rope is classified by diameter, number of strands, 

number of wires making up each strand and core material 
construction. Rope diameter is measured at its widest dimen-
sion. Wire rope is also classified according to the direction the 
strands and wires are twisted. The distance along the rope re-
quired for a strand to make one full revolution is one lay. 

In Right Regular Lay construction, Strands twist to the 
right, wires twist to the left. 
Right Lang Lay construction finds both strands and wires 

twisting to the right. 
Left Regular Lay ropes are constructed with strands twisted 

left and wires twisted right. 
The Left Lang Lay configuration twists both strands and 

wires left. 
Regular lay ropes are less susceptible to crushing and de-

formation because the wires lie nearly parallel to the rope. 
Lang lay ropes twist the wires across the direction of the rope, 
and are therefore more flexible and resistant to abrasion dam-
age. If both ends of a lang lay rope are not fixed, however, it 
will rotate severely when under load. 
Most sound and stage rigging requirements are easily han-

dled by two wire ropes: 3/8' and 1/2' 6 X 19 IWRC classifi-
cation. These ropes in improved plow steel have a nominal 
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Figure 4. Wire Rope Bend Efficiency 

strength of 13120 pounds and 23000 pounds, respectively. If 
we assume a design factor of 5, rated capacities become 2600 
and 4600 pounds. 

Just as knotting a fiber rope reduces the nominal strength of 
the rope, bending of a wire rope also results in a reduction in 
its nominal strength. The tighter the radius of the bend in the 
rope, the greater percentage of the load is concentrated on 
fewer wires and strands. This results in a reduction in the 
rope's nominal strength and rated capacity. 
Figure 4 shows the relationship between wire rope effi-

ciency and the ratio of bend radius to rope diameter. The 
chart is for 6 X 19 class wire ropes. Note that the chart is 
nearly asymptotic as the bend radius approaches the rope di-
ameter—such as might occur in wrapping a beam with a bas-
ket sling. Overloading of a cable under these conditions could 
result in irreparable damage to the wire rope, or a possible 
failure. 
Experienced riggers always pad beam edges with softeners 

before wrapping the beam with a sling, and avoid sharp or 
jagged edges that could possibly injure the wire rope or sling. 
Heavy burlap or thick polyester is usually used for this pur-
pose. 

Wire Rope 
Diameter (in) 

Quality 
of Clips 

Spacing 
(in) 

Torque 
(Ft-lbs) 

1/4 3 1-1/2 15 

3/8 3 2-1/4 45 

1/2 3 3 65 

5/8 3 3-3/4 95 

3/4 4 4-1/2 130 

Table 1. Wire Rope Clip Data 

Wire Rope Connections 
In the touring business, wire rope is employed for slings, 

usually in lengths of 5, 10, 20, 30 and 50 feet. Each end of the 
sling is terminated in a swaged or zinc-cast eye, which yields 
a connection that is at least as strong as the wire rope itself. 
This type of connection is rated as 100% efficient—the 
strength of the entire cable assembly is that of the wire rope. 
These slings are also clean in appearance, won't tear flesh or 
clothing in the process of handling, and do not require peri-
odic re-torquing. Custom length slings are easily obtained for 
permanent installations. 

Clips are used when eyes must be fabricated to wire rope in 
the field. Two types of clip are available for this purpose: U-
bolt or Crosby clips and J-bolt or fist-grip clips. Only forged 
clips should be used. Correctly used, clips result in a connec-
tion efficiency of 80% (e.g., if the wire rope has a rated ca-
pacity of 4600 lbs. and clips are used to fabricate an eye, the 
rated capacity of the assembly would be 3680 lbs.). 

It is important that clips be properly installed. Failure to do 
so could result in a reduction of rated capacity. U-bolt clips 
can be installed wrong. The clip saddle must be installed over 
the live end of the rope to prevent damage to the load-bearing 
component. J-bolt clips cannot be installed backwards. Al-
ways use the proper size clip and thimbles for the wire rope 
(Figure 5). 
The procedure for installing wire rope clips is: 

1. Refer to Table 1 for the number of clips, clip spacing and 
tightening torque. 

2. Determine the length of rope required to turn back for 
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FUSION REVEALED. 

You're looking inside the 
new Bose® AcoustimassTM 
Professional sound 
system. It incorporates 
almost everything Bose 
has learned about profes-
sional sound. We submit that 
this system, created by the 
fusion of multiple technologies, 
will establish a new standard of per-
formance, convenience and reli-
ability. Most important, here's what 
this system means to you: 

Just plug it in and turn it on. 
The design of the Acoustimass Pro-
fessional system takes an important 
fact into consideration: your time 
better spent performing than setting 
up. So, all system electronics, 
including the amplifier and equal-
izer (1), are right where they 
belong—with the speaker Forge: 
about lugging around massive 
speaker and amplifier boxes— 
everything you need is in one com-
pact, self-contained package that's 
easy to transport. System set-up is 
as simple as plugging in AC power 
plugging in your mixer or pre-amp, 
and pointing the Acoustimass Pro 
system in the direction of your audi-
ence. Less time doing sound checks 
means more time to warm up or just 
relax. 

Push your performance to the 
limit. Play your music the way you 
want. Your Acoustimass Profes-
sional powered speaker system is 
capable of keeping up with you. 
Rather than relying on vibrating 

cones to directly radiate sound 
like conventional speakers, the 
patented Acoustimass speaker 
principle uses two masses of air to 
launch sound into the performing 
env ronment (2), dramatically 
reducing distorion. The unique cir-
cuitry in the system's patented Two-
Slate modulation amplifier delivers 
enough clean power to meet the 
needs of almost any performance 
sivation. The result: Purer sound 
and increased bass output at nearly 
any volume level you need—all 
from a speaker that's a fraction of 
the size and weight of conventional 
designs. 

Use it almost 
anywhere—you 
can count on it. 
You can depend 
on your Acousti-
mass Profes-
sional powered 
speaker system. 
Its woofer and 
wide-range 
speakers (3) are 
virtually inde-
stmctable. 
Its amplifier 

produces almost no 
heat. And its cabinet 
(4) is an advanced 
high-technology 
polyurethane enclo-

sure, designed to endure 
many times the stress that 

would prove fatal to ordinary 
speakers. 

Use the Acoustimass Pro system in 
clubs, theatres, auditoriums, per-
forming halls—anywhere you'd 
consider using an ordinary set of 
speakers and amplifiers. Once you 
experience its versatility and perfor-
mance, chances are it's the only 
system you'll consider using. Audi-
tion the Bose Acoustimass Profes-
sional powered speaker system 
soon at an authorized Bose profes-
sional products dealer near you. 
For more information write: 
Bose Corporation, Dept. SC 
The Mountain, Framingham, 
MA 01701. 

Bose Corpordlon ine Mountaal rarrunprorn Ma 01,01 733, 

(,)Com,mm ' 988 Bose Corpdaimn alminis rese,md Gamed by patent .ss.m1.4.,o. pending Better sound through research. 
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Use Proper Sine 
Woe Rope Tenable 
For All Eye Sphces 

All alp Saddles on 7 7  
Love End of Rope 

Figure 5. Wire Rope Clip Installation 

proper clip spacing and thimble size. Always use thimbles. 
3. Attach the clip furthest from the loop, a distance from the 

end of the rope equal to the widest part of the clip. Tighten 
securely. 

4. Apply the second clip as close to the thimble as possible. 
Turn nuts on firmly, but do not tighten. 

5. Add the remaining clips between the first two at the spacing 
increments from Table 1. Turn nuts on firmly, but do not 
tighten. 

6. Apply a light stress on the rope to equalize the tension on 
all clips, re-position clips if required, then tighten all nuts 
to the specified torque. 

7. Load the cable and re-tighten all nuts to the specified torque 
setting. Do not over-tighten. This step is essential, as the 
wire rope will stretch slightly, reducing its diameter when 
loaded. 

8. Inspect periodically and re-tighten as necessary. 

Note the final step—Inspect periodically and re-tighten as 
necessary. Failure to make terminations in accordance with 
the above instructions, or failure to periodically check and re-
torque as recommended will result in a reduction in efficiency 
rating. This requirement makes swaged or zinc-cast eyes an 
attractive alternative for permanent installations. 

Conclusion: 
Safe sound system rigging is the application of known and 

simple engineering principles along with a healthy dose of 
common-sense and know-how to a relatively uncomplicated 
set of problems. There are no viable shortcuts in rigging 
equipment, tools and techniques—the potential losses resulting 
from property damage and personal injury following the fail-
ure of second-rate hardware or faulty rigging practices can be 
staggering. Safe sound system rigging is no accident. 

The material presented in this Technical Note has been assembled 
from recognized engineering data and is intended for informa-
tional purposes only. None of the enclosed information should be 
used without first obtaining competent advice with respect to its 
applicability to a given circumstance. None of the information 
contained herein is intended as a representation or warranty on ' 
the part of JBL or Sound & Communications Magazine. Anyone 
making use of this information assumes all liability arising from 
such use. 

Part two of this article will discuss slings, load angle efficiency, 
hardware, shakles and bolts. 

ON THE PROWL WITH 
SOUND CONTRACTORS IN THE KNOW! 

This year FRAZIER celebrates 60 years of service in meet-
ing sound reinforcement needs of the sound contractor. 
Pride in craftsmanship and performance remain the focus at 
FRAZIER with economy in systems installation a new mea-
surement of FRAZIER's leadership. 

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

FRAZIER remains dedicated to the solid feel and pleasing 
aesthetics associated with real wood construction. Natural 
oak and walnut veneers are hand rubbed in the furniture 
making tradition. 

FRAZIER's new compact designs are easier to install and 
adjust using a unique mounting system — a potential cost 
containment benefit where a modest budget is concerned. 

Whether you are installing new systems or updating old, 
you deserve to benefit from FRAZIER's 60 years of dedicated 
service. For more information on FRAZIER's new systems 
and the requirements to become a FRAZIER dealer, write: 

F-"Ri=R 
Route 3, Box 319 • MornIton, AR 72110 • 1-800-643-8747 

In Arkansas: (501) 727-5543 

Mate n 
Arnenr-a 

Circle 229 on Reader Response Card 
22 Sound & Communications 



Canare Cable manufactures the best 
in high quality. professional: 

"Star Quad" Microphone Cable 

Video Cable 

*Quad' Speaker Cable 

Musical Instrument Cable 

Data Transmission Cable 

Cable Reels 

Multi-channel 
"Modular Snake" systems 

Request Ganares NEW lull 

line catalog (No. 4). 

E 
832 N. V,ctory Bc. Bran. CA 91502 

(818i 840-0993 FAX: 818i 842-7548 
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STATE OF TH  

"I've called it the 
forgotten com-
ponent, but it 

can't be 
forgotten 

anymore." 
Louis Valente 

West Penn Wire 

"We're seeing 
requests for 
cable that is 
as flexible 
and pliable 
as possible, 
with durable 

and finer 
strands." 

Bob Swanson 
Great Northern 
Wire & Cable 

Permanent in-
stallations in 
theatres are 

becoming more 
elaborate with 
multicables of 
1,000 watts or 
more. Contrac-

tors used to use 
whatever was 
lying around." 

Larry SpaIla 
Conquest Sound 

RE 
It used to be the only time you noticed 

wire was when you tripped over it. The 
attitude toward the cable market could 
have been described with any of three 
"I's": ignored, invisible or insignificant. 
Well the "I's" don't have it anymore. 

Juice is flowing through wire and 
cable. As more applications for sound 
products become viable, there is more de-
mand from contractors for better and dif-
ferent connecting equipment than ever 
before. The quality has gone up but so 
have prices, thanks to a rise in the cost 
of copper and other necessary elements. 
With the dollar signs stabilizing a bit, 
manufacturers hope growth can continue. 
As indicator of the industry's health, ac-
cording to Mary Beth Rebedeau, member 
services manager of NSCA, is the in-
creased number of exhibitors at the 
association's annual trade show. In ' 87, 
Rebedeau said, only six cable companies 
were on hand but 12 have already 
registered for this year's convention in 
Reno. Some manufacturers think a shake-
out may be inevitable though, just as a 
few predict fallout from a possible eco-
nomic downturn. But overall, Rebedeau 
said "cable people are starting to realize 
sound installation is a viable field to go 
after. It's a profitable, viable marketplace 
and never has so much attention been 
paid to it before." 

"I've called it the forgotten compo-
nent," said Louis Valente, sales manager 
for West Penn Wire, "but it can't be 
forgotten anymore. Today everybody is 
more conscious of wire, every building 
owner, designer, anybody who has an oc-
cupation in this field. We are, after all, 
living in the information age. There are 
completely new structures and retrofit-
tings, data, communications, phone sys-
tems, sound and signals for fire alarms 
and security. A lot of packaging of wire 
is involved for all of that." Con-
dominiums, co-ops and other housing for 
older people are providing a great deal of 
business in particular, Valente said, given 

by Greg  
the graying of America. 
While acknowledging a 123 percent 

rise in the price of copper during the past 
year, Valente sees a reverse trend coming 
although he's not sure when. "The 
economy as a whole seems very strong," 
he continued. "In talking to industry 
people, sound contractors, and electronic 
systems contractors, I find they are tak-
ing a lot of orders. There is particularly 
a lot of data communication wiring. 
Fiber optics is definitely something to 
reckon with for contractors; the main ap-
plication is for closed circuit. You get the 
same advantages and benefits as you 
might from coaxial." 

Unforgettable Cable 
Valente listed two reasons for why cable 

is now unforgettable. " First, systems call 
for more careful selection of wire," the 
West Penner said. "The cable has to have 
the right capacities. You don't have the 
skimping you might have had a few years 
ago where somebody would slap an 
18-gauge wire in when a 16-gauge one 
was really needed. The trend, overall, is 
to use 10- to 12-gauge wire. The other 
factor is code regulation and increase of 
enforcement, especially with fire alarms." 
Bob Swanson, director of marketing for 

"The aware-
ness is really 
picking up 
that cable can 
make a differ-
ence in sound. 
The wire is 
there forever.' 
Noel M. Lee 
Monster Cable 
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E MARKET IN  

CABLE 

Prince \ 
Great Northern Wire & Cable, agreed 
with much of Valente's assessment. "Be-
cause UL specifications are more rigid, 
30-volt applications have been upgraded 
to 300," Swanson said, "plenum cable, 
which is more expensive, is in greater use. 
Despite the copper situation, we're see-
ing a very good upsurge in demand." 
More and more, the demand is for 

product that really stretches. "We're see-
ing requests for cable that is as flexible 
and pliable as possible, with durable and 
finer strands," Swanson explained. 
"There is also more call for miniature 
cables in high-rise applications because 
space saved is becoming important. I also 
think stocking fiber optic cable is becom-
ing more of a must." 

If 1987 was a harbinger, the remainder 
of this year holds big doings in store for 
Conquest Sound, according to vice presi-
dent and co-owner Larry Spalla. "An in-
ternal audit shows we doubled the 
amount of our business in 1987 and we 
see it continuing to grow at least another 
40 to 45 percent in ' 88, " Spalla said. 
"That's only because we were out there 
hustling new accounts and it's a mad-
house here. We outgrew our new plant 
and have to move into another one." 
Because of the burst of activity, Spalla 

"I reluc-
tantly use 

the phrase, 
but 'designer' 

cable has 
added a new 
dimension to 
the industry, 

bringing cable 
up from an 
unknown 

commodity." 
Barry Brenner 
Canare Cable 

said Conquest can weather a stormy 
economy. "By not being stagnant, we're 
OK if some percentage of our business 
should slow down because we've got the 
other percentage that is going well. " 
Michael Laiacona, president of Whirl-

wind, attributes much of the growth in 
the wire and cable industry to consumer 
awareness. "This is the '80s—the audio 
and video era," said Laiacona. "People 
want good audio and video in their build-
ings, whether that be a restaurant, super-
market, convention center, etc., arid the 
only way to get it is by wiring it in. 

"People aren't concerned with what 
type of wire and cable is being installed," 
Laiacona continued. "The end result of 
what wire and cable does is what they're 
concerned with. And they want to be as-
sured that they are quality products that 
will last 20 years from now." 

Theatre Applications 
One of the biggest applications for 

Conquest right now comes from theatres. 
"Permanent installations in theatres are 
becoming more elaborate with multi-
cables of 1,000 watts or more," Spalla 
said. "Contractors used to use whatever 
was lying around." The co-owner/VP also 
sees big things from MIDI. "Two years 
ago, nobody ever heard of it," Spalla said. 
"Now there's a million feet of it a year 
just for MIDI." Applications in this area 
are still largely confmed to MI, but Spalla 
believes it may not take too long for MIDI 
to make an impact in sound reinforce-
ment. "It's just developing so fast," he 
said. 
Noel Lee, president of Monster Cable, 

said business has steadily increased at his 
company thanks to a certain cognizant 
that has reached the market in recent 
years. "The awareness is really picking 
up," Lee said, "that cable can make a 
difference in sound. The wire is there 
forever." 
One experience, however, proves for-

ever doesn't necessarily mean a life time. 

"We sell a lot of 
connectors, 
particularly in 
security. They 
go anywhere; 
it's a really a 
bottomless pit." 
Leonard Marshall 
Marshall Electronics 

"You've always 
got to keep an 
eye out for de-
veloping fields. 
You look at new 
construction, 
retrofitting, corn. 
mercial industry 
and you hope for 
strong growth." 
Karl Rankin 
Consolidated Electronic 
Wire & Cable 

"There's a lot 
going on with 
computers in 
the area of 
data transmis-
sion. As elec-
tronics becomes 
more digital, 
the wire should 
have a more 
simple design." 
Ron Stier 
Belden Wire & Cable 
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"The copper surge 
has completely 
destroyed our 

price structure... 
but copper seems 
to have stabilized 

and I hope it 
stays that way." 

Benjamin Nemser 
Nemal Electronics 

"There's no 
more cost 

effective way 
to improve 
system per-

formance than 
proper ground-

ing and high-
performance 

cabling." 
Charlie Wicks 
Pro Co Sound 

"We've seen 
our gross soles 
go up 10 per-
cent but our 

profits go 
down. There's 

stiffer com-
petition all 
around us." 
Sidney Grant 
Tappen Wire 

& Cable 

Lee reported that Walt Disney Studios 
pulled out old cable and installed Mon-
sters in its place. "They were revamping 
and felt an urgency to start over with 
ours." The future, said the president, is 
in high clarity and performance product. 
"For 50 years, it was a matter of using 
ordinary wire and paying more attention 
to durability, fire ratings and flexibility," 
he explained. "Only in the last year and 
a half has all of that really been joined 
by the concern for cable that will give you 
higher clarity at low level audio signals." 

Ganare Cable has added color to the 
market—literally. General manager Barry 
Brenner noted that his company has in-
troduced 10 shades of wire. "I reluctantly 
use the phrase, but 'designer' cable has 
added a new dimension to the industry, 
bringing cable up from an unknown 
commodity," Brenner said. "Aside from 
aesthetics, it's more easily identifiable 
and noise-cancelling. They are used ex-
tensively for microphones and multi-
channel systems." 

Sales were up 21 percent in 1987 for 
Ganare and figures for the first half of 
fiscal ' 88 show an increase of over 45 per-
cent. Brenner thinks specialization is the 
key to success in wire. "Everybody can't 
cater to the same markets," he said. "For 
example, we're not heavily into construc-
tion. We're a vertical cable company in-
volved in entertainment and communica-
tions. Competition is good. Choice 
belongs in the marketplace." 
By putting an ear to the ground, Mar-

shall Electronics has heard what's impor-
tant in today's consumer society: sound. 
"Audio is the healthiest part of our 
business," said vice president and general 
manager Leonard Marshall. "We can't 
keep up with it. Even if video is down, 
you're going to have plenty of construc-
tion on new projects, new auditoriums 
and concert halls or at least revisions. 
The consumer attending shows has a 
more critical ear than ever. That person 
is accustomed to listening to CDs and 
better recordings. The ear is trained so 
that if the sound isn't good, that person 
doesn't want to go back to that place. It 
takes a lot of good wires for the sound to 
flow that well. Good designers know 
state-of- the-art sound is serious." 

MIDI's Impact 
MIDI has been "just crazy," according 

to Marshall. Like Spalla of Conquest, he 
believes its impact in sound installation 
is only beginning to be felt. The vice 
president/general manager also pointed to 
the stability of a commodity known as 
connectors. "We sell a lot of them, par-
ticularly in security," Marshall said. 
"They go anywhere; it's really a bot-
tomless pit." Overall, higher quality 
seems to be the wire watchword for Mar-
shall. "There's no question about it," he 
said. "You don't take $3,000 and $4,000 
amps and hook them up with thin gauge 
wire. That ruins the initial plans." 

Consolidated Electronic Wire & Cable 
has fended off the rising price tide well, 
said Karl Rankin, vice president of sales. 
"We find demand very strong," Rankin 
said. "Copper prices have been volatile 
and they have gone up and drastically so, 

but they do seem to have leveled off. 
We've also had to cope with increases in 
other products necessary to make our 
products. Of course sales are up 20 per-
cent over the same period last year so 
people are willing to pay." 
A hot spot for action is in controlled 

communications broadcasting such as 
closed circuit TV, Rankin said, and this 
has helped propel the use of plenum 
cable. "You didn't see much of it five or 
10 years ago, but now you have a lot more 
options," the VP of sales noted. "In a 
questionable economic period," Rankin 
continued, "You've always got to keep an 
eye out for developing fields. We have to 
watch out for that," he advised. "You 
look at new construction, retrofitting, 
commercial industry and you hope for 
strong growth." 
Belden Wire & Cable is finding a grow-

ing market among the bits and the bytes. 
"There's a lot going on with computers 
in the area of data transmission," said 
Ron Stier, marketing director. "As elec-
tronics becomes more digital, the wire 
should have a more simple design." Ap-
pearance is another concern. "The big-
gest change we see is on stage," Stier said. 
"People want microphones with cable 
that look really good. The trend is from 
the glossy type cable you see used in in-
dustrial situations to something smooth 
with a nice dull appearance that you can 
print the company name on. Smooth and 
extremely well done." 

Diversification 
Diversification of applications has 

helped Nemal Electronics. President 
Benjamin Nemser says his company is in-
volved with hookups for relays, speakers, 
microphones, alarms, telephones and 
computers. "We've been pursuing the 
business a little more," he said. "We use 
direct mail for video and audio. If there's 
a slow-down, it means we just have to 
work harder. We don't depend on just a 
few major contractors. If one's business 
is slow, somebody else's isn't." 
The copper surge has had its effect on 

Nemal. "It has completely destroyed our 
price structure," Nemal said. "We have 
to quote on a daily basis which makes 
buying a lot harder. Certainly it's meant 
a major upheaval. But copper seems to 
have stabilized and I hope it stays that 
way." 
Gerald Krulewicz, one of the principals 

at Wireworks, said his company is 
benefitting from the number of perma-
nent installations that are in demand. 
"You've got facilities going up now that 
look for capabilities like having a video 
truck pull in and being able to broadcast 
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right there," Krulewicz explained. "The 
major thrust is flexibility. It's not simp-
ly a matter of having a self-contained 
structure. You want that additional 
capability, whether its for a theatre or a 
broadcasting studio. You'll have call then 
for more mike lines and speaker lines. 
Multi-use means you need flexibility in 
the cable area." 
The needs of the industry have led to 

better product, according to Krulewicz. 
"Designers and sound consultants are 
specifying systems very carefully," he 
said. "They're very conscious, par-
ticularly in broadcast applications of cer-
tain considerations, such as how the cable 
is run and routed through the building. 
All these things come into play. You want 
to be able to send very high quality 
signals." 

Signal Cable's John Pappas, director of 
marketing resources, said his company's 
wire has few limitations and fits virtual-
ly all applications. "There's an increas-
ing mix of standard electronics and ple-
num cable," Pappas said. He added 
Signal has developed "state-of-the-art" 
plenum product that has enjoyed great 
use in the security field. "That's some-
thing the market has dictated," Pappas 
noted. 

Common Sense Approach 
It's a matter of basics to Pro Co Sound. 

President Charlie Wicks takes a common 
sense approach to the wire market. "Our 
most in-demand product is our 
technology," Wicks said. "The emphasis 
on quality to value of product has never 
been higher and it will continue to rise 

"Designers and sound 
consultants are specifying 
systems very carefully. . . 
such as how the cable is 
run and routed through a 
building." 

Gerald Krulewicz 
Wireworks 

as Americans tire of shoddy workman-
ship and poor quality. There's no more 
cost effective way to improve system per-
formance than proper grounding and 
high-performance cabling." 
Wicks is not terribly concerned about 

the threat of a recession on Pro Co's 
business. " Since Pro Co only provides 

up-scale products, our markets have re-
mained strong and growing year after 
year." Jeff Garstick, vice president of 
sales of the commercial division added 
that even if construction levels off, that 
situation is offset by the need for system 
updates and rehabs. 
One industry figure not that optimistic 

about the next year or so is Tappan Wire 
& Cable president Sidney Grant. He 
reported a decline in business for the last 
two quarters and the only upturn he an-
ticipates will result from the NSCA show 
because of the "hard sell" that tradition-
ally takes place there. "We've seen our 
gross sales go up 10 percent but our prof-
its go down," Grant said. "There's stif-
fer competition all around us." He attri-
butes some of the problems to copper 
prices and the proliferation of offshore 
product. " Some companies have faded 
and others are shaky," Grant said. " If 
you're asking me if I have any reason for 
good, solid optimism, I would have to say 

One would have to say yes, though, to 
the notion that the wire and cable market 
has crept from anonymity to vitality. As 
any contractor or designer would be likely 
to tell you, you can step over it, but you 
certainly can't miss it. 

TAMIDY: 
The Name for Loudspeakers 

TANNOY NORTH AMERICA INC. 
300 Gage Ave., Unit 1 

Kitchener, Ont., Canada N2M 2C8 
519/745-1158 

Telex 069-55328 
Fax #5I9-745-23643 

The message needs to be clear. Whether it is delivered by the 
singers in the choir, the gentle voices of the flutes in the orchestra, 
the crisp, clean notes of the piano or the spoken word. And the 
message must be just as clear in the back row of the balcony as 
it is in the front, without being loud, harsh or irritating. Tannoy 
loudspeakers possess a significant advantage. Their unique, 
world-renowned Dual Concentric drive units deliver sound which 
is smooth, pleasant and musical. Great sound makes all the dif-
ference in the world. And Tannoy is making that difference for 
the people at PTL Network, Bethany World Prayer Centers, 
Jimmy Swaggert Ministries and countless others worldwide. For 
natural, transparent sound reinforcement, from a whisper to a 
joyful noise — Tannoy. 

FAITH COMES BY 
pligiilÁllg!Rre oleo ore 
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Consultants 
and 
Contractors 
Criteria for 
Choosing 
Power Amps 
by John Parris Frantz 
John Parris Frantz is a public relations and trade magazine/writer 
specializing in audio and video in Chicago. He has written for Testa 
Communications for 10 years and is the president and owner of JPF 
Associates for 11 years. 
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Cl ound & Communications 
10Magazine surveyed con-
sultants and contractors on 
the present state of the pow-
er amp market and found a 
good bill of health. Many had 
recommendations, but few 
logged complaints concern-
ing the quality and availabil-
ity of key power amplifier 
features. While there's liter-
ally over a hundred power 
amplifier manufacturers on 
the market, today's sound 
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consultants and contractors specify and use only a handful 
of designs. The survey revealed that most contractors or con-
sultants use three to eight brands on sound installations. 

With such a large array of amplifiers, the selection process 
can be tedious especially with the degree of difficulty in in-
terpreting and comparing the diversity of manufacturer 
claims. Claims include "better power dissipation," "better 
cooling and temperature gradient management," "greater 
operating efficiency," and other such bells and whistles that 
manufacturers use to make their product stand out more. 
"There's a lot of 100-watt amplifiers that do what they're 

supposed to, and you can't tell the difference between 10 or 
20 of them," said one consultant. Other people disagree and 
claim there is a difference especially in sonic quality. Bench 
tests and subjective sonic quality analysis have limited the 
selection of power amps to three brands at Foster Sound Inc., 
Wheeling, Illinois. 

"There's too many (power amplifiers) out there trying to 
chase too few bucks," said one contractor/consultant. "I 
don't have to tell these people they're going to go belly up, 
because a lot of them know it. They think quality will rule 
out and that quality has no fear of time." 

Neil A. Shaw, senior associate at Paul S. Veneldasen & As-
sociates, Santa Monica, California, said only two power amps 
on the market today fit his strict specifications ". . .and I 
try to avoid the second one," he added. 
One reason few power amplifiers fit the bill for Veneklas-

en work is a stringent list of specifications required by Shaw 
that manufacturers must meet or be overlooked. 
"We like a general input impedence of around 100 k ohms, 

an output source impedance of a 1/2-ohm maximum, and a 
gain constancy of . 05 dB over the entire range of operating 
level and over the AC supply variation of 100 to 130V (in 
other words I don't want the gain to change as a function 
of the line)," Shaw said. "Frequency response should roll 
off below and above the pass band. This way when gremlins 
should get in there, we're not wasting the amplifier on pow-
er outside the bandwidth of interest. For example, if we had 
an 80 kHz oscillation, I want the amplifier to basically not 
amplify 80 kHz and hog the power. I want it to be impossi-
ble for the output to latch at B + B — for longer than Yio-th 
of a second or for B + or B — to fail independently. The am-
plifier should be protected against any passive loading into 
output including short circuits with any input signal up to 
60V DC or AC applied." 

Others are very permissive on power amp specifications. 
"We may mention a particular product, but usually say, 'or 
equal to,' and then list some of the eight brands we deal 
with," said David L. Klepper, president of Klepper, Mar-
shall, King in White Plains, New York. 
Jim Brown, Audio Systems Group Inc., Chicago, Illinois, 

is somewhat more critical. He delivers one recommendation 
on bids, but does offer his approval on equipment requested 
by owners or contractors. Among the pitfalls Brown avoids 
when writing a specification are restrictions that limit the 
selection of good sound contractors for the client. " If it's a 
closed market where the client has to use a contractor that 
happens to be franchised for a specific line and no other choice 
is offered, he may not end up with a good contractor," Brown 
said. 
But generally, power amps are the least of contractors and 

consultants problems today. Many contractors agree that 
reliability has improved due to output transistor and circuitry 
design improvements in the last 10 years. Loudspeakers, mi-
crophones, and signal processing equipment concern consul-

tants and contractors more than power amplifiers today. 
Power amplifiers are relatively never the cause of system 
breakdowns. "We feel power amplifiers are the least trouble-
some aspect of the audio chain," said Klepper. Although he 
does specify particular items such as dummy-resistance to 
protect the power amp from short circuited outputs. 
An equally critical factor, in Brown's estimation, is pow-

er requirements and the relationship to turn-on characteris-
tics. "What happens if power to the sound system is lost and 
tens of power amplifiers are started simultaneously?" Brown 
questioned. "A good alternative is to randomize the turn on 
times or delays." 

Compactness—an '80s Concern 
As real estate prices escalate, building owners are increas-

ingly requesting compactness in sound system design. While 
most consultants are satisfied with power amps today, com-
pactness without the necessity of fans is becoming a popular 
request. In long-term reliability factors, clogged up fan filters 
have been the cause of many thermal shut-downs of other-
wise perfectly operating power amplifiers. Convection cool-
ing eliminates such possible problems while reducing ambient 
noise levels. 

Rollins Brook, president of RB Systems, Tarzana, Califor-
nia, uses criteria for power amp selection that often includes 
a built-in crossover or facility for plugging in a crossover mod-
ule so time delays can be used if necessary. Also, for many 
applications Brook prefers detented gain controls mounted 
on the amplifier's back panel for accuracy in resetting lev-
els. At Jaffe Acoustics, Norwalk, Connecticut, standard in-
put sensitivities in the 1.1 V range are looked for in amp 
design. Different input sensitivities pose a problem when the 
gain structure is set on a system, according to Chuck McGreg-
or, senior consultant. This integration of more than just pow-
er amplification in one package also helps in the reduction 
of the size of an audio amplifier. 

Audio Performance 

While most people agree distortion characteristics have im-
proved greatly with amp design, low harmonic and inter-
modulation distortion under 0.2 percent was a common 
request. Brown also looks for power output capabilities, in-
put overload, signal-to-noise and distortion when specifying 
power amps. Because the application is the determining fac-
tor, Brown has no regimented statistics for specifications. 
"There are jobs where a package amplifier with a signal-

to-noise ratio of 80 or 90dB is fine, because it's a paging sys-
tem," Brown explained. "But there are other situations 
where I wouldn't use a signal-to-noise of less than 120 dB 
because it's a concert hall. It has to be able to sustain rock 
music levels and be quiet when they're playing Rach-
maninoff." Echoing Brown's demands is Brook, who is 
equally concerned with fan noise and prefers convection cool-
ing versus fan-cooled amps. 
Data sheets and accurate measurements are important to 

all sound specialists, but many times what's not on the specifi-
cation sheet is more important than what is listed. For ex-
ample, few manufacturers list heat load and efficiency on 
specification sheets. A single power amp poses no problem, 
but when as many as 100 units are operating in one room, 
heat and ventilation become important statistics. 

Jaffe Acoustics prefers amps that have some kind of indi-
cation of signal presence. This feature is especially impor-
tant when a number of amps are combined. With signal 

(continued on page 66) 
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n power amplifiers, less heat 
equals longer life. It is also 
correct to conclude that the 

reliability of a power amplifier 
often comes down to the reli-
ability of its output devices. At 
Altec Lansing we compiled a de-
tailed study of these devices in 
terms of their sturdiness and 
thermal behavior. We found that 
two criteria appear to have been 
ignored in the past. 

First, we know that output semi-
conductors must work together 
in order to produce accurate, dis-
tortion-free power. Therefore, any 
environmental variation among 
them varies the stress placed on 
each device. This poses the pos-
sibility that some devices will 
perform differently, and that those 
under greater operating stress are 
more likely to fail. 

Altec Lansing engineers sought 
to reduce the variation in oper-
ating temperature from one out-
put semiconductor to the next. 
We designed an asymmetrical 
heatsink that helps compensate 
for temperature differences be-
tween the transistor closest 
to the cooling fan and the one 
farthest away. This reduction in 
the temperature gradient evenly 
distributes the thermal stress 
placed on the devices. Our ad-
vanced heatsink has been incor-
porated into the design of the 
new Altec Lansing model 9444A 
power amplifier. 

By means of this heatsink, a tem-
perature differential of only 7.4° C 
is achieved, which is lower than 
that of any of the other popular, 
quality, fan-cooled power ampli-
fiers tested. The vertical axis of 
the graph shows the results. The 
greater this temperature mis-
match, the greater the amplifier 

7, 15° 

15% 20% 25% 30% 

Used output device capacity (%) 

t. 
In Power Amplifiers, 

Less Heat — Longer Life 

designer's failure to reduce the 
thermal stress differential among 
output devices. 

The second often overlooked 
consideration we studied at 
Altec Lansing is what our en-
gineers call dissipation head-
room. This is the percentage of 
the rated power dissipation of the 
output semiconductors which is 
actually used at the rated am-
plifier output. 

neè 

Reducing the temperature gradient 
distributes thermal stress more evenly. 

The Altec Lansing 9444A uses 
sixteen output devices, each rated 
at 250 W. This means the total 
rated power dissipation at the 
output stage is 4 kW, of which 
600 W is used as audio output. 
Thus, only 15% of the rated power 
dissipation is used, leaving 8.2 dB 
of dissipation headroom. This is 
significantly more than was found 
in other amplifiers, as shown. 

ALLTEC 
L_AINSING`' 

P.O. Box 26105 • Oklahoma City. Oklahoma 73126-0105 USA • 405-324-5311 

, 1987 Altec Lansing Corporation 

Circle 223 on Reader Response Card 

What is the benefit of thermal 
uniformity and dissipation head-
room? Our semiconductor man-
ufacturer applied their mean time 
between failure (MBTF) criteria 
to these factors. All other factors 
assumed equal, they computed 
the output devices in the Altec 
Lansing 9444A to have a normal-
ized lifetime 18.15 times longer 
than amplifiers without these 
provisions. Attention to these de-
tails means longer life in service, 
a vital criterion for sound systems 
designed by audio contractors 
and consultants. 
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With such a large array of poweramplifi-
ers on the market, it becomes difficult to 
select the right one for the job at hand. 
Sound & Communications reviewed the 
many available types and has published its 
findings in this special, comprehensive pull-
out section. 

This guide is not intended to be an ail in-
clusive or decisive source. it is, however, in-
tended to be used as a guide in selecting 
an appropriate group from which a final de-
cision can be made. Also, for your con-
venience, an alphabetical listing of com-
panies, addresses and phone numbers are 
located on page 40 of the pull-out section. 
After using this guide, the manufacturers' 
specification sheets should be reviewed, 
and if appropriate should be tested and/or 
auditioned. 
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POWER AMPLIFIERS 
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AB INTERNATIONAL, ELECTRONICS 
713 750W/500W Tri-amp XLR/1/4" Phone Dual 5 Way 48 5.25" x 19 x 14 $1,749.00 
712 750W/500W Bi-amp XLR/1/4" Phone Dual 5 Way 46 5.25" x 19" x 14" 1,449.00 
524 325W/200W Dual Bi 1/4" Phone Dual 5 Way 40 5.25" x 19" x 14" 1,449.00 
644 325W/200W 4 ch. 1/4" Phone Dual 5 Way 40 5.25" x 19" x 14" 1,329.00 
821 1500W/1000W M XLR/1/4" Phone Dual 5 Way 45 5.25" x 19" x 14" 1,329.00 
1100A 775W/525W S XLR/1/4" Phone Dual 5 Way 40 5.25" x 19" x 14" 1,099.00 
421 750W/500W M XLR/1/4" Phone Dual 5 Way 33 5.25" x 19" x 14" 969.00 
90(A 525W/325W S XLR/1/4" Phone Dual 5 Way 35 5.25" x 19" x 14" 919.00 
60GA 325W/200W S 1/4" Phone Dual 5 Way 13 5.25" x 19" x 14" 689.00 
221 150W M XLR/1/4" Phone Dual 5 Way 20 1.75" x 19" x 14" 619.00 I 
222 75W/50W s XLR/1/4" Phone Dual 5 Way 20 1.75" x 19" x 14" 619.00 
400 175W/125W S 1/4" Phone Dùal 5 Way 29 5.25" x 19" x 14" 499.00 o 

AMR (AUDIO MEDIA RESEARCH) e PMA 200 100W/100W Stereo 1/4" Binding Posts 29 5.25" x 19" x 12" $399.50 
PMA70+ 35W/35W Stereo 1/4" Push Terminals 10 5.25" x 7" x 9" 179.50 “Il 

ATI glil 
MA1000 10W @8 S/N1 Barrier Strip Barrier Strip 4 8.5" x 1.75" x 7" $385.00 

ALTEC LANSING /01 
1590E 200W ca4 1-Channel NA NA 41 10.5" x 19" x 8.75" $1,612.00 
1594C 100W @8 1-Channel NIA NA 35 7" x 19" x 8.5" 1,236.00 3 
1593C 
1270C 

50W @8 
400W/220W 

1-Channel 
2-Channel 

NA 
XLR/PIN/Barrier Strip 

NA 
5-way Binding Post 

23 
52 

5.25" x 19" x 7.38" 
3.25" x 19" x 15.75" 

1,056.00 10 
1,164.00 

1269 200W/120W 2-Channel Female/Cannon 5-way Binding Post/Phone 31 3.25" x 19" x 14.75" 1,100.00 111. 
1268 100W/60W 2-Channel Female/Cannon 5-way Binding Post/Phone 27 3.25" x 19" x 10" 900.00 MI 
9444A 300W/200W 2-Channel _ Barrier Strip/XLRNDC _ Barrier Strip 1 5.25" x 19" x 12.75" 900.00 91 

ASHLY AUDIO m 

FET 500 500W/300W Stereo XLR/Phone 5-way EC1 5.25" x 19" x 16" $995.00 1 11 
FET 200 120W/200W Stereo XLR/Phone 5-way T 3.5" x 19" x 16" 599.00 eg 

AUDIO CENTRON/ST. LOUIS MUSIC In 
RMA2000 1.3kW/800W Stereo XLR + Phono Phono 75 5.25" x 19" x 15" $1,275.00 
RMA1000 440W/300W Stereo XLR + Phono Phono 42 2.5" x 19" x 15" 600.00 
RMA300G 300W Mono Phono Phono 40 2.5" x 19" x 15" 475.00 
RMA300 200W/125W M .25"/XLR Binding Post/.25" NA 3.5" x 19" x 13" 400.00 
RMA250 125W/250W Stereo Phono Phono 40 2.5" x 19" x 15" 400.00 

BGW SYSTEMS 
BGWSPA-3 400W/250W Tri-amp XLR/1/4" 5-way 43 5.25" x 19" x 13.1" $2,499.00 
BGWSPA-1 1200W/800W Sub Bass XLR/1/4" 5-way 41 5.25" x 19" x 13.7" 1,949.00 
BGWGTA 600W/350W Stereo XLR/1/4" 5-way 72 5.25" x 19" 1,799.00 
BGWGTB 400W/275W S XLR/1/4" 5-way 50 5.25" x 19" x 13" 1,399.00 
BGW750E 400W/250W Stereo XLR/1/4" 5-way 53 7" x 19" x 13" 1,699.00 
BGW750D 400W/250W Stereo XLR/1/4" 5-way 50 7" x 19" x 13" 1,499.00 
BGW620B 200W Stereo 1/4"/Barrier Barrier 58 8.75" x 19" x 11.75" 1,329.00 
BGW250E 150W/100W Stereo XLR/1/4" 5-way 33 5.5" x 19" x 11.75" 1,099.00 
BGW7500 250W/200W Stereo 1/4" 5-way 36 5.25" x 19" x 13" 999.00 
BGW250D 150W/100W Stereo XLR/1/4" 5-way 33 5.5" x 19" x 11.75" 999.00 
BGW320B 100W Stereo 1/4"/Barrier Barrier 33 5.25" x 19" x 11.75" 979.00 
BGW2242 Dist. Amp. Stereo Barrier Barrier 11.5 1.75" x 19" x 11" 799.00 
BGW150 75W/50W Stereo XLR/1/4" 5-way 18 1.75" x 19" x 11.75" 799.00 
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BGW7500T 
BGW6500 
BGW85 
BGVV2125 

250VV/200VV 
130W/100W 
45W/35W 
100W 

Stereo 
Stereo 
Stereo 
Mono 

Barrier 
1/4" 
1/4" 

1/4"/Barrier 

Barrier 
5-way 
Barrier 
Barrier 

1 
25 
14 
31 

5.25" x 19" x13" 
3.5" x 19" x 12" 

1.75" x 19" x 11.5" 
3.5" x 19" x 12" 

699.00 
649.00 
519.00 
489.00 

BIAMP SYSTEMS 

XA1000 
XA600 
XA300 
XA100 
T1000 

500W/300W 
300W/200W 
150W/100W 
50W/35W 
480W/310W 

SU 
el 
SIV1 
el 
S/M 

.25"/XLR 

.25"/XLR 

.25"/XLR 
XLR/.25"/Barrier Strip 
XLR/.25"/Barrier Strip 

5-way Binding Post 
5-way Binding Post 
5-way Binding Post 
5-way Binding Post 

Binding Post 

35 
24 
21 
13.5 
48 

5.25" x 19" x 12" 
3.5" x 19" x 5.5" 
3.5" x 19" x 15.5" 

1.75" x 19" x 11.75" 
7" x 19" x 14" 

$1,199.00 
849.00 
649.00 
499.00 

1,599.00 
T500 240W/150W SgV1 XLR/.25"/Barrier Strip Binding Post 35 5.25" x 19" x 10" 1.199.00 

BOGEN 

: HTA250A 
BPA60 

25V/70V 
8/16/25V/70V 

M 
M 

Phono/Hii Z /Terminal 
Phono/Hii Z /Terminal 

Screw Terminal 
Screw Terminal 

56 
19 

19" x 11" x 5.25" 
15.25" x8" x 3.5" 

S1.480.75 
683 15 

III HTA125A 25V/70V M Phono/Lo Z Bal/Terminal _ Screw Terminal 41 19" x11" x 5.25" 905.75 
Mil 

Ili 
BOULDER AMPLIFIERS 

500 150/250 Stereo XLR 5-Way 51 17.25" x 7" x 15.5" S2,875.00 3 
BRYSTON VERMONT 

I 68 800W/500VV M XLR 5-way Binding Post 55 19" x 5.75" x 11" S1.700.00 

E 
48 
38 
2BLP 

400W/250W 
200W/100W 
100W/50W 

S 
S 
S 

XLR 
XLR/.25" 
XLR/.25" 

5-way Binding Post 
5-way Binding Post 
5 Binding Post 

55 
35 
20 

19" x 5.75" x 11" 
19" x 5.75" x 9" 
19" 1.75" 10" 

1,600.00  
1,075.00 
650.00  -way x x 

1111 CARVER 

mg PM 
2.0t 

PM 1.5 
600W/465W 
600W/450W 

StM 
SiTY1 

XLR/TRS 
XLIVTRS 

XLR/TRS 
XLIVI-RS 

10.7 
21 

3.5" x 19" x 12.25" 
3.5" x 19" x 10.813" 

1,660.00 
1,160.00 

IIII PM 350 350W/450W e/1 XLRÍTRS XLRÍTRS 21 3.5" x 19" x 11.5" 940.00 
PM 175 175W/250W ell XLRTTRS XLRÍTRS 19 3.5" x 19" x 11.5" 720.00 e 

All amps have 70V Direct Drive capability 

0 
CARVIN 

FET2000 800W/1.6kW Stereo 1/4"/XLR 1/4"/5-way 55 5.25" x 19" x 13" S995.00 
16 FET900 400W/600W Stereo 1/4"/XLR 1/4"/5-way 35 5.25" x 19" x 10" 599.00 

FET400 200W/400W Stereo 1/4"/XLR 1/4"/5-way 28 5.25" x 19" x 10" 449.00 
DCM301 160W/100W Mono XLR/Phono Phone/Posts 35 5.25" x 19" x 12" 359.00 

CETEC IVIE 

5825 75W/50W S Terminal Strip Terminal Strip 9.8 8.5" x4.2" x 1.7" $695.00 
5807B 140W/100W M Terminal Strip Terminal Strip 9.8 8.5" x 4.2" x 1.7" 620.00 
5807A 140W/100W M Terminal Strip Terminal Strip 9.8 8.5" x4.2" x 1.7" 613.00 
5805A 140W/100W M Terminal Strip Terminal Strip 9.8 8.5" x 4.2" x 1.7" 550.00 
5808 140W/100W M Terminal Strip Terminal Strip 9.8 8.5" x 4.2" x 1.7" 410.00 
5806 140W/100W M Terminal Strip Terminal Strip 9.8 8.5" x 4.2" x1.7" 385.00 

CETEC RAYMER 

1811 100W M Screw Terminal/RCA Screw Terminal 27 16.625" x 12.625" x 4 290.00 
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CREST AUDIO 
1001A 55W/85W S/1V1 XLR, 1/4", Barrier Binding Post 17 1.75" x 19" x 10.5" $679.00 
1501A 90W/150W SAV1 XLR, 1/4", Barrier Binding Post 17 1.75" x 19" x 10.5" 839.00 
2001A 155W/250W S/M XLR, 1/4" Binding Post 32 3.5" x 19" x 13" 1,059.00 
2501A 225W/360W SU XLR, 1/4" Binding Post 38 3.5" x 19" x 13" 1,279.00 
3000 260W/475W SU XLR, 1/4", Barrier Binding Post, Barrier 46 5.25" x 19" x 11.5" 1,789.00 
3001 260W/475W SU XLR, 1/4", Barrier Binding Post, Barrier 46 5.25" x 19" x 11.5" 1,589.00 
4000 340W/600W S/M XLR, 1/4", Barrier Binding Post, Barrier 59 5.25" x 19" x 13" 2,279.00 
4001 340W/600W S/M XLR, 1/4", Barrier Binding Post, Barrier 58 5.25" x 19" x 13" 2,079.00 
8001 750W/1200W S/M XLR Binding Post, Barrier 83 5.25" x 19" x 13" 2,799.00 
Powerline 
600 325W/235W Stereo XLR/1/4" Phone 5-way Binding 43 3.5" x 19" x 16" 1,199.00 I 
Micro Tech 
1200 465W/320W Stereo 1/4" Phone 5-way Binding 45 3.5" x 19" x 16" 1,199.00 0 
Power 
Base 2 320W/320W Stereo 1/4" Phone 5-way Binding 36 3.5" x 19" x 16" 1,049.00 e 
DC-300A II 295W/175W Stereo 1/4" Phone 5-way Binding 45 7" x 19" x 9.7" 1,049.00 
Micro Tech IIS 
600 
Power Base 

325W/235W 
1200W/200W 

Stereo 
Stereo 

1/4" Phone 
1/4" Phone 

5-way Binding 
5-way Binding 

41 
34 

3.5" x 19" x 16" 
3.5" x 19" x 16" 

949.00 glip 
769.00 

D-150A Sil 150W/95W Stereo 1/4" Phone 5-way Binding F 5.2" x 19" x 8.7" 749.00 
D-75 45W/35W Stereo XLR/1/4" Phone 5-way Binding 13 1.7" x 19" x 9" 524.00 1:1 

DAX 3 A-100 120W/80W S XLR, . 25"/RCA .25" Phono/5-way I 19 I 19" x 3.5" x 11" $599.00 

DUKANE I 
1A3250 1 
1A3125 

250W (a8 
125W @8 

1 N/A 
N/A 

1 Terminal 
Terminal 

I Screw Terminal 
Screw Terminal 

1 44 
22 

I 5.25" x 19" x 15" 
5.25" x 19" x 6.625" 

$1,300.00 r  
665.00 MII 

Battery backup on B-vers'on ill 

1A3060 I 60W ig8 I N/A I Terminal I Screw Terminal I 16 I 5.25" x 19" x 6.25" 538.00 ...M  

ELECTRO-VOICE In 

E-V 7300 300W/200W Stereo XLR/Phono Binding Post 33 5.25" x 19" x 12.75" $958.00 glill 

FM ACOUSTICS lifi 
FM801 750W/420W S XLR 4-way Binding Post 63.8 482 x 177 x 360mm $8,620.00 

Banana plug socket 
FM1000 750W/450W M XLR 4-way Binding Post 63.8 482 x 177 x 360mm 6,880.00 

Banana plug socket 
FM300A 150W/100W S XLR/RCA 4-way Binding Post 26.4 482 x 82 x 300mm 2,740.00 

FENDER 
2235 2 x 350W Stereo Phono 5-way Binding Post 1 47 5.25" x 19" x 13" $749.99 

HACOUSTIC USA 
AP1120 120W e8 M XLR/DIN BS/SPG 1 26.9 1 5.2" x 17.3" x 12.8" $944.55 
AP1075 75W g8 M XLR/DIN BS/SPG 20.5 5.2" x 17.3" x 12.8" 793.90 
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HILL AUDIO AUDIO 
DX3000 
DX2000 
DX1000A 
DX1500 
DX800 
DX300 

900W/550W 
650W/400W 
800W/500W 
500W/300W 
400W/250W 
-/200W 

S/M 
SIM 
SIM 
S/M 
SIM 

XLR/1/4" 
XLR/1/4" 
XLR/1/4" 
XLR/1/4" 
XLR/1/4" 
XLR/1/4" 

Binding Post & Banana 
Binding Post & Banana 
Binding Post & Banana 
Binding Post & Banana 
Binding Post & Banana 

Strip/Banana 

90 
75 
65 
1 

16 

5.25" x 19" x 18" 
5.25" x 19" x 18" 
5.25" x 19" x 12" 
3.5" x 19" x 13" 
3.5" x 19" x 13" 
3.5" x 19" x 9" 

$2,999.00 
2,750.00 
2,450.00 
1,449.00 
1,199.00 
899.00 

HME 
PA120 100W/60W SPM 1/4" phone Push type 13 3.5" x 19" x 8.75" $476.00 

DAVID HAFLER 
P500 
P505 
P230 
P125 

400W/255W 
400W/255W 
175W/115W 
75W/62W 

SIM 
SI1V1 
SIM 

.25"/Screw Terminal/XLR 
.25" 
.25" 
.25" 

5-way Binding Post 
5-way Binding Post 
5-way Binding Post 
5-way Binding Post 

48 
28 
22 

7" x 19" x 13" 
19" x 7.25" x 13.5" 
5.25" x 19" x 10.5" 

3.5" x 19" x 9" 

$1,095.0 
995.00 
560.00 
450.00 

E) 
6208 200W Mono terminals 5-Way 2.38 (card in mainframe) $783.00 

INDUSTRIAL RESEARCH PRODUCTS 
DF14020 100W s I Barrier Strip or XLR 1 Barrier Strip or XLR I 13.5 1 75" x 19" x 14" $1,012.00 

JBL/UREI 
6290 
6260 
6230 
6215 
6211 
6210 

2KW/1.4KW 
180W/600W 
720W/420W 
225W/180W 
40W @ 8 
40W @ 8 

Sten3o/Mono 
SteredMono 
Sten3dMono 
Sterfflono 

XLR/1/4" Barrier 
XLR/1/4" Barrier 
XLR/1/4" Barrier 
XLR/1/4" Barrier 
XLR/1/4" 
XLR/1/4" 

Dual 5 Way 
Binding Post 
Binding Post 
Binding Post 

Timed Wire Leads 
Timed Wire Leads 

63 
445 
26.25 
10.5 
6.5 
6.5 

7" x 19" x 14" 
7" x 19" x 11" 

5.25" x 19" x 11" 
1.75" x 19" x 9" 
8" x 81/2" x 2.75" 
8" x 81/2" x 2.75" 

$1,299.00 
870.00 
618.00 
576.00 
312.00 
279.00 

JENSEN TRANSFORMERS 
500 150W/250W Stereo XLR 

McGOHAN ELECTRONICS 
5-way 51 17.25"x 7"x 15.5" N/A 

MS1001 
MS501 
MS351 
MS201 
MS101 

100W @ 8 
50W @ 8 

• 35W @ 8 
20W @ 8 
10W @ 8 

Phono 
Phono 
Phono 
Phono 
Phono 

Screw Terminal 
Screw Terminal 
Screw Terminal 
Screw Terminal 
Screw Terminal 

31 
30 
11 
9 
9 

17" x 11.5" x 6" 
17" x 11.5" x 6" 
8.5" x 9" x 3.625" 
8.5" x 9" x 3.625" 
8.5" x 9" x 3.625" 

$602.50 
551.50 
361.50 
240.50 
218.50 

DEAN MARKLEY ELECTRONICS 
RM-100MT I 100W (a,8 I M 1 XLR 

All Tube power amp 
XLR I 30 I $599.00 

MEYER SOUND LABORATORIES 
MS 1000 1200W @4 Stereo XLR 5-way 69 19" x 5.25" x 16" $2,175.00 

NUMARK ELECTRONICS 
SA2200 375W/225W I S Parallel 25"/RCA Universal Binding Post 19" x 5.25'' x 12" $899.95 

PASO/NIKKO 
Alpha 650 
Alpha 450 
Alpha 230 
Alpha 130 

350W ca8 Stereo XLR/Phono/Banana 
220W @8 Stereo Phono 
120W ca8 Stereo Phono 
100W 0 Stereo Phono 

Phono 
Phono 
Phono 
Phono 

60.5 
47.5 
29.5 
26.5 

7.25" x 19" x 18.33" 
7.25" x 19" x 18.33" 
5.33" x 19" x 13.5" 
5.33" x 19" x 13.5" 

$1,499.00 
899.00 
499.00 
379.00 - 
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PEAVEY 
DECA/1200 600W/350W Stereo XLR/1/4" Binding Post/1/4" 1 3.5" x 19" x 15" $1,399.50 
CS-1200 600W/350W Stereo XLR/1/4" Binding Posts T 7" x 18.875" x 15.5" 1,299.50 
DECA/724 350W/200W Stereo XLR/1/4" Binding Post/1/4" 35 3.5" x 19" x 16" 999.50 
CS-900 450W Stereo XLR/1/4" Binding Post/1/4" N/A N/A 949.50 
CS-800 460W/280W Stereo XLR/1/4" Binding Posts 59 7" x 19" x 13.5" 799.50 
M7000 350W Stereo 1/4" 1/4" N/A N/A 749.50 
DECA/424 200W Stereo 1/4" 1/4"Balanced 33 3.5" x 19" x 15.5" 699.50 
M4000 250W Stereo 1/4" 1/4" N/A N/A 579.50 
M3000 225W/130W Mono XLR/1/4" Binding Posts 29 5.25" x 19" x 12.5" 449.50 
M2600 130W/75W Stereo 1/4" 1/4"/Phone 29 5.25" x 19" x 12.125' 399.50 
300 Monitor 150W Mono 1/4" 1/4" N/A N/A 299.50 I 

POWER SOLUTIONS 
PS-2000 2000W/1500W M XLR and Phono Wall Receptecle 27 3.5" x 19" x 17" $1,895.00 9 

OSC AUDIO PRODUCTS 
< 3800 600W/375W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 75 5.25" x 15.9" x 19" $1.958.00 

3500 450W/300W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 50 3.5" x 15.9" x 19" 1,488.00 In 
MX2000 625W/375W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 75 5.25" x 15.9" x 19" 1,395.00 gl 
3350 300W/200W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 41 3.5" x 15.9" x 19" 1,248.00 
1700 
MX1500 

500W/325W 
500W/330W 

Stereo 
Stereo 

XLR/RTS/Barrier Strip 
1/4"/RTS/Barrier Strip 

5-way Binding Post 
5-way Binding Post 

57 
47 

7" x 10.8" x 19" 
3.5" x 17.9" x 19" 

1,098.00 
998.00 

Do 

3200 140W/110W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 26 1.75" x 14.6" x 19" 958.00 
1400 300W/200W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 34 5.25" x 9.5" x 19" 768.00 

3 
1200 150W/100W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 24 5.25" x 9.5" x 19" 548.00 I 
1080 50W/35W Stereo XLR/RTS/Barrier Strip 5-way Binding Post 12 1.75" x 8.7" x 19" 488.00 
A2150 150W (4,8 Mono Barrier Strip Barrier Strip 24 5.25" x 17" x 12" IBA r 
A2300 150W (c-t.8 S Barrier Strip Barrier Strip 26 5.25" x 17" x 12" IBA mi 

RIS SYSTEMS 911 
im 

410 10W e 8 M XLR/ 25" Phono I .25/Binding Post I 6.751 1.75" x 8.38" x 12" 5410.00 m 

RAMSA/PANASONIC 
XI 

WA-755A 120W Mono XLR/Phono/Screw Terminal Screw Terminal 27.5 420x147x276mm $850.00 
WA-745A 60W Mono XLR/Phono/Screw Terminal Screw Terminal 22 420x103x276mm 750.00 Iln 
WA-735A 30W Mono XLR/Phono/Screw Terminal Screw Terminal 17.6 420x103x276mm 650.00 
WA-750A 120W Mono XLFVPhono/Screw Terminal Screw Terminal 26.4 420x147x276mm 625.00 
WA-740A 60W Mono XLR/Phono/Screw Terminal Screw Terminal 20.9 420x103x276mm 510.00 
The following four models are 2-channel PA rackmount 

WP-9440 350N @ 8 Stereo XLR/Phono 5-way Binding Post 74.8 480K145x486mm $2,090.00 
WP-9220 300W/200W Stereo XLR/Phono 5-way Binding Post 38.5 480x145x383mm 1,090.00 
WP-9110 150W/100W Stereo XLR/Phono 5-way Binding Post 28.6 480x105.5x383mm 840.00 
WP-9055 50W @ 8 Stereo XLR/Phono 5-way Binding Post 18.7 480x59x333mm 590.00 

RANDALL ELECTRONICS 
RPMQ-300 600W/500W Stereo XLR/1/4" 5-way/1/4" 38 3.5" x 19" x 16" IBA 
RPM2-120 400W/20W Stereo XLR/1/4" 5-way/1/4" 23 5.25"x 19"x 12" $575.50 
RPM2-80 200W/160W Stereo 1/4" 1/4" 12 1.75"x 19"x 10" 429.50 
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RANE 

MP,6 150W/100W 6 ch Phono Terminal 44 5.25" x 19" x 11.5" $1,349.00 

HC6 350mW 6 ch Phono Phono 8 1.75" x 19" x 8.5" 369.00 
HM42 350mW Stereo Phono Phono 5 1.75" x 19" x 5.25" $29.00 

RICKENBACKER INTERNATIONAL 
RA600 440W/280W Stereo XLR/Phono Banana/Terminals 36 19" x 5.75" x 16.125' $999.00 

RA300 220W/140W Stereo XLR/Phono Banana/Terminals 29 19" x 4" x 15.875" 649.00 

ROSS SYSTEMS - IMC 
Mega 2 190W g,8 Stereo 1/4" 1/4"/Banana 65 3.5" x 19.5" x 17" $449.95 

In SCS/SOUND CODE SYSTEMS 
gg 2600A 

2450A 
600W/350W 
450W/275W 

Stereo 
Stereo 

XLR/Phono 
XLR/Phono 

5-way Binding 
5-way Binding 

52 
44 

5.5" x 19" x 12.25" 

5.5" x 19" x 12.25" 

$1.099.00 

899.00 
111 2350A 350W/260W Stereo Phono 5-way Binding 38 5.5" x 19" x 12.25" 729.00 
m 2150A 150W/100W Stereo Phono 5-way Binding 24 3.5" x 19" x 10" 579.00 
kin SOUNDCRAFTSMEN 
] 900X2 675W/375W SU XLR/Phone Binding Post E6 5.25" x 19" x 16.5" $1,599.00 

al PM860X2 
RA7502 

315W/210W 
420W/275W 

4 Channel 
S/M 

Phone 
Phone 

Binding Post 
Binding Post 

12 

53 
5.25" x 19" x 14" 
7" x 19" x 15" 

1,247.00 
1,049.00 

E RA7501 420W/275W Sffiii Phone Binding Post 52 7" x 19" x 15" 949.00 

RA6501 420W/275W S Phone Binding Post 50 7" x 19" x 15" 849.00 

org 450X2M 
450X2 

315W/210W 
315W/210W 

SiM 
S/M 

XLR/Phone 
XLR/Phone 

Binding Post 
Binding Post 

30 
33 

5.25" x 19" x 12" 
5.25" x 19" x 12" 

899.00 
799.00 

200X2M 210W/145W S XLR/Phone Binding Post 32 5.25" x 19" x 15" 799.00 

cg 200X2 210W/145W S XLR/Phone Binding Post 33 5.25" x 19" x 15" 699.00 

III PM860 315W/210W S Phone Binding Post al 8.25" x 5" x 14" 599.00 

e SOUNDTECH 
PL450 450W/240W SiT\1 XLR/Phono Phono/Banana 55 3.5" x 19" $999.00 

PL1000 0 4-channel 250W/153W Quad/Tri/S XLR/Phono Phono 46 3.5" x 19" 1,099.00 
Éli PL300 

PL500 
300W/140W 
250W/153W 

SIM 
S/Tvl 

XLR/Phono 
XLR/Phono 

Phono/Banana 
Phono 

39 
29 

3.5" x 19" 
3.5" x 19" 

799.00 
699.00 

PL150 150W/80W SIV1 XLR/Phono Phono/Banana 22 3.5" x 19" 599.00 

SPECO DIVISION, COMPONENTS 
PAT120 50N M .25"/Phono/RCA Screw Terminal 22 5.5" x 17" x 14' $299.95 

PAT60 20N M .25"/Phono/RCA Screw Terminal 9 4.5" x 10" x 8.5" 159.95 

PAT30 10W M RCA Screw Terminal 9 4.5" x 10" x7.5" 119.95 

SPECTRA SON ICS 
712 70W Stereo Phono Binding Post 24 19" x 14.5" x 5.5" $760.00 

712B MN Stereo Phono Binding Post 22 3.5" x 19" x 13" 595.00 
701 80W/160W N/A Hardwire Binding Post .88 2.5" x 10" x 1.875" 108.00 

STUDER REVOX 
B242 200W/200W I SU RCA/XLR Binding Post T 7.7" x 6" x 14.2" $3,000.00 

SYMETRIX 
A-220 20N ell .25"/XLR Barrier Strip 9 19" x 1.75" $315.00 
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TANNOY NORTH AMERICA 
SR840 
SR740 
SR140 

500W/250W 
750W/425W 
225W/150W 

S or M 
S or M 
S or M 

XLR or Phono 
XLR or Phono 
XLR or Phono 

Binding Post 
Binding Post 
Binding Post 

53 
61 
26 

5.25" x 19" x 19" 
5.25"x 19" x 16.5" 
5.25"x 19" x 12" 

$3,495.00 
1,995.00 
995.00 

TA P E - A-T H 0 N 
AM203A 
AM202A 
AM101A 
AM252A 
AM251 

70W @ 8 
40W @ 8 
70W @ 8 
20W @ 8 
10W @ 8 

Mono 
Mono 
Mono 
Mono 
Mono 

RCA/Phono 
RCA/Phono 
RCA/Phono 
RCA/Phono 
RCA/Phono 

N/A 
N/A 

RCA/Phono 
RCA/Phono 
RCA/Phono 

6 
5 
7 
4 
4 

8" x 8" x 3.5" 
8" x 8" x 3.5" 
8" x 8" x 3.5" 
8" x 6" x 3.5" 
8" x 6" x 3.5" 

$360.00 
310.00 
265.00 
215.00 
190.00 

TIMES ONE TECHNOLOGY 
I 

PA2700 
PA2900 

700W/400W 
900W/500W 

Dual 
Dual 

RTS/XLR 
RTS/XLR 

5-way 
5-way 

53 
60 

5.25" x 19"x 125" 
5.25"x 19"x 13.25" 

$1,200.00 
1,500.00  0 

TOA ELECTRONICS 
P-924 
P-912A 
P-906A 
P-300D 
P-150D 
P-75D 
P-300M 
P-150M 

240W e 8 
120W @8 
60W ig8 

480W/300W 
220W/150W 
100W/75W 
480W/300W 
220W/150W 

M 
M 
M 
S 
S 
S 
M 
M 

Screw Terminal/Card edge 
Screw Terminal/Card edge 
Screw Terminal/Card edge 

XLR 
XLR 
XLR 
XLR 
XLR 

Screw Terminal 
Screw Terminal 
Screw Terminal 
Binding Post 

Screw Terminal 
Screw Terminal 
Screw Terminal 
Screw Terminal 

43 
31.2 
22.9 
77 
44 
29 
E2 
40 

5.9" x 16.5" x 13.1" 
5.7" x 16.5" x 12.4" 
5.7" x 16.5" x 12.4" 
19" x 8.75" x 18.75" 
19" x 5.25" x 18.75" 
19" x 3.5" x 18.75" 
19" x 8.75" x 18.75" 
19" x 5.25" x 18.75" 

$1,075.00 
599.00 In 
491.00 pill 

1,798.00 
1,111.00 
825.00 Ire 

1,174.00  3 
898.00 

YAMAHA/ PROFESSIONAL AUDIO DIVISION 
1:1 PC2002M 

PD2500 
PC2002 
PC1002 
P2250C 
P2250 
P2150C 
P2150 
P1250C 
P1250 
P2075C 
P2075 
P1150C 
P1150 

240W @8 
360W/250W 
240W @8 
150W/100W 
265W/185W 
265W/185W 
165W/105W 
165W/105W 
265W/185W 
265W/185W 
75W/50W 
75W/50W 
165W/105W 
165W/105W 

Stereo 
Stereo 
Stereo 
Stereo 
Stereo 
Stereo 
Stereo 
Stereo 
Mono 
Mono 
Stereo 
Stereo 
Mono 
Mono 

XLR/1/4" 
XLR 

XLR/1/4" 
XLR/1/4" 

XLR/3-way Barrier 
XLR/1/4" 

XLR/3-way Barrier 
XLR/1/4" 

XLR/3-way Barrier 
XLR/1/4" 

XLR/3-way Barrier 
XLR/1/4" 

XLR/3-way Barrier 
XLR/1/4" 

Binding Post 
Binding Post 
Binding Post 
Binding Post 
Barrier Strip 

Binding Post/1/4" 
Barrier Strip 

Binding Post/1/4" 
Barrier Strip 

Binding Post/1/4" 
Barrier Strip 

Binding Post/1/4" 
Barrier Strip 

Binding Post/1/4" 

45 
26.5 
44 
34 
42 
42 
37.4 
37.4 
33 
33 
21 
21 
28.6 
28.9 

7" x 19" x 16" 
3.5" x 19" x 19" 
7" x 19" x 16" 

5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 
3.75" x 19" x 14.375' 
3.75" x 19" x 14.375' 
5.25" x 19" x 16.75" 
5.25" x 19" x 16.75" 

$1,650.00 in 
1,545.00 
1,485.00 = 
985.00 

MI 
895.00 
895.00 III 
695.00 Xl 
625.00 vi 
595.00 
595.00 
495.00 
495.00 
495.00 
495.00 

YORK VILLE 
BETA-800 
AP-500 
BETA-500 
BETA-150eq 
BETA-150 

400W @4 x 2 
250W @A x 2 
310W ot4 
150W @4 
150W @4 

Stereo 
Stereo 
Mono 
Mono 
Mono 

1/4" 
1/4"/XLR 

1/4" 
1/4" 
1/4" 

1/4" 
1/4"/Binding Post 

1/4" 
1/4" 
1/4" 

63 
40 
45 
22 
22 

21" x 15.5" x 7.5" 
22" x 9" x 7" 

21" x 15.5" x 7" 
22" x 9" x 7" 
22" x 9" x 7" 

$995.00 
775.00 
585.00 
375.00 
315.00 



SOUND 8, COMMUNICATIONS 
POWER AMPLIFIER 

SOUND SYSTEM COMPANIES 

AB International 
Electronics Inc. 
1830-6 Vernon St. 
Roseville, CA 95678 
(916)783-7800 

AMR (Audio Media 
Research)/Peavey 
P.O. BOX 1230 
Meridian, MS 39301 
(601)483-5372 

All - Audio Technologies 
Inc 
328 Maple Ave. 
Horsham, PA 19044 
(215)443-0330 

Altec Lansing Corp. 
Box 26105 
Oklahoma City, OK 

73126-0105 
(405)324-5311 

Ashly Audio, Inc 
100 Fernwood Ave. 
Rochester, NY 14621 
(716)544-5191 

Audio Centron/St. Louis 
Music 
1400 Ferguson Avenue 
St. Louis, MO 63133 
(314)727-4512 

BGW Systems, Inc 
13130 S. Yukon Ave 
Hawthorne, CA 

90251-5042 
(213)973-8090 

Biamp Systems 
14270 NW Science 

Park 
Portland, OR 97229 
(503)641-7287 

Bogen Communications, 
Inc. 
PO Box 575, 50 Spring 

Ramsey, NJ 07446 
(201)934-8500 

Boulder Amplifiers 
3101 Third St. 
Boulder, CO 80302 
(303)449-8220 

Bryston Vermont Ltd. 
RFD #4, Box 2255 
Montpelier, VT 05602 
(802)223-6159 

Carver Corp. 
20121 48th Ave. W. 
Wynnwood, WA 

98036 
(206)775-1202 

Carvin Corp. 
1155 Industrial Ave. 
Escondido, CA 92025 
(619)747-1710 

Cetec 'vie 
1366 West Center St 
Orem, UT 84057 
(801)224-1800 

Cetec Raymer 
7315 Fulton Ave. 
N. Hollywood, CA 

91605 
(213)875-0423 

Crest Audio 
150 Florence Ave. 
Hawthorne, NJ 07506 
(201)423-1300 

Crown International Inc. 
1718 W. Mishawaka 

Road 
Elkhart, IN 46517 
(219)294-8000 

DAX Audio Group, Inc. 
1231 S.E. Gideon St. 
Portland, OR 97202 
(503)232-4445 

Dukane Corporation 
2900 Dukane Dr. 
St. Charles, IL 60174 
(312)584-2300 

Electro-Voice, Inc. 
600 Cecil St 
Buchanan, MI 49107 
(616)695-6831 

FM Acoustics Limited 
(USA) 
PO Box 854 
Benicia, CA 94510 
(707)745-4444 

Fender Musical 
Instruments Corp. 
1130 Columbia Street 
Brea, CA 92621 
(714)990-0909 

David Hafler Company 
5910 Crescent Blvd. 
Pennsauken, NJ 

08109 
(609)662-6355 

Hill Audio, Inc. 
5002 #B N. Royal 

Atlanta Dr 
Tucker, GA 30084 
(404)934-1851 

HM Electronics, Inc. 
6675 Masa Ridge 

Road 
San Diego, CA 92121 
(619)535-6000 

Industrial Research 
Products 
321 Bond St. 
Elk Grove Village, IL 

60007 
(312)439-3600 

Innovative Electronic 
Designs, Inc. 
9701 Taylorsville Rd 
Louisville, KY 40299 
(502)267-7436 

JBL Professional 
8500 Balboa Blvd 
Northridge, CA 91329 
(818)893-8411 

Jensen Transformers, 
Inc. 
10735 Burbank Blvd. 
N. Hollywood, CA 

91601 
(213)876-0059 

Dean Markley Electronics 
Inc. 
3350 Scott Blvd., Suite 

45 
Santa Clara, CA 

95054 
(408)988-2456 

McGohan Electronics, 
Inc. 
1033 Fairway Dr. 
Bensenville, IL 60106 
(312)595-2342 

Meyer Sound 
Laboratories, Inc. 
2832 San Pablo Ave. 
Berkeley, CA 94702 
(415)486-1166 

Numark Electronics 
503 Newfield Ave. 
Edison, NJ 08837 
(201)225-3222 

Paso Sound Products 
14 First St. 
Pelham, NY 10803 
(914)738-4800 

Peavey Electronics Corp. 
PO Box 2898 
Meridian, MS 39301 
(601)483-5365 

Power Solutions, Inc. 
10681 Haddington, 

190 
Houston, TX 77041 
(713)932-9847 

OSC Audio Products, Inc. 
1926 Placentia Ave 
Costa Mesa, CA 

92627 
(714)645-2540 

Ramsa/Panasonic 
6550 Katella Ave. 
Cypress, CA 90630 
(714)895-7272 

Randall Electronics 
1132 Duryea 
Irvine, CA 92714 
(714)261-6304 

Rafle Corp. 
6510 216th S.W. 
Mountlake Terrace, 
WA 98043 

(206)774-7309 

Rickenbacker 
International Corp. 
3895 S. Main St. 
Santa Ana, CA 92707 
(714)545-5574 

Ross Systems/IMC 
P.O. Box 2344 
Ft. Worth, TX 76113 
(817)336-5114 

SCS/Sound Code 
Systems 
P.O. Box 2198 
Garden Grove, CA 
92643 

(714)554-0903 

Soundcraftsmen 
2200 S. Richey 
Santa Ana, CA 
92705 

(714)556-6191 

Sound tech 
230 Lexington Dr. 
Buffalo Grove, IL 
60089 

(312)541-3520 

Speco Division, 
Components 
1172 Rt. 109 
P.O. Box 624 
Lindenhurst, NY 
11757 

(516)957-8700 

Specta Sonics 
3750 Airport Rd. 
Ogden, UT 84405 
(801)392-7531 

Studer Revox America, 
Inc. 
1425 Elm Hill Plke 
Nashville, TN 37210 
(615)254-5651 

Symetrix, Inc. 
4211 24th Ave. West 
Seattle, WA 98199 
(206)282-2555 

Tannoy North America, 
Inc. 
300 Gage Ave. Unit 1 
Kitchener, Ontario, 
Canada N2M 2C8 

(519)745-1158 

Tape-A-Thon 
13633 Crenshaw 

Blvd. 
Hawthorne, CA 
90250 

(213)676-6752 

Times One Technology 
22937 Arlington Ave. 
Torrance, CA 90501 
(213)325-5200 

TOA Electronics, Inc. 
480 Carlton Court 
South San Francisco, 
CA 94080 

(415)588-2538 

Yamaha/Professional 
Audio Division 
6600 Orangethrope 

Ave. 
Buena Park, CA 
90620 

(714)522-9011 

Yorkville Sound 
56 Havester Ave. 
Batavia, NY 14020 
(716)344-1978 
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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. 

-; 7 ae 25 VOLT repur 
12te-5FORvEz5 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 barrier-strip input 
connectors to ensure lasting 
connections 

That's on the outside. 
Inside these new P-Series If 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 U.L.-approved 

models delivering from 75 to 250 watts per chan-
nel and you can see why the Yamaha P-Series 
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 Park, 
CA 90622. In Canada, Yamaha Canada Music 
Ltd., 135 Milner Avenue, Scarborough, Ontario 
M1S 3R1. 

YAMAHA 
Engineering Imagination' 
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Installation Profile 

The 
World 
Harvest 
Church 

Sound 
& Video 
System 

0
 ne of the worst possible 
things that can happen to 
a consultant is being asked 

to design a sound system for a building that is almost finished. 
In cases where proper forethought has not prevailed, you don't 
have a snowball's chance to design as good a system had you 
been brought in on the pre-planning stages. The World Har-
vest Church (formerly Word of Life) in Canal Winchester, just 
outside Columbus, Ohio, was just three months from its first 
service when the author was hired as a consultant. It was not 
until the actual job site visit that it became apparent—this was 
no ordinary church. These folks were serious about not only 
having church, but having a "World Class Tele-Production fa-
cility." 

THE CALLING 
The main sanctuary is 217 feet in width, 214 feet long with 

the ceiling height at 28 feet at the closest point and 33 feet at 
the highest, and will seat 5,200. The lower section holds 3,800, 
and the rear section 1,400. The rear section has a curtain that 
will close the back section for smaller services and meetings. 
The stage is 85 feet across and 22 feet in depth, with an area 
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The 5,200 seat World Harvest Church has an elaborate audio/video system. 
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ten feet by six feet for the pastor that 
can be removed in sections and stored to 
give a stage look. The main sanctuary is 
just under 1.4 million cubic feet. The 
back section of seating is on a bleacher 
type rise. The floor also slopes from the 
back down to the front at about a nine 
foot slope. 
The building is also home to a Chris-

tian school, television and recording stu-
dio, plus the church offices. These are 
in three different wings of the building, 
surrounding the sanctuary, with a com-
mon hall around the circular structure. 
The television area will provide facilities 
for video taping their services on broad-
cast-quality one-inch format Sony equip-
ment; and editing the service for broad-
cast in the computer editing suite. Au-
dio sweetening and re-mixing will be 

Lots of man power was used to rig 

the largest of 10 groups of 

speakers weighing in at 1,800 lbs. 

This main cluster includes six P-100 

Tannoy speakers and two Tannoy 

"Leopard" bass cabinets. 

09 

The house effects system includes 

an Aphex compellor, two Klark 

Teknik ON-360 1/3 octave 

equalizers, a Lexicon ROM 42 digital 

delay, a Yamaha SPX 90 mkIlfor 

reverb and a Roland SCE 1000 for 

digital effects. 

done in the recording studio control 
room, that also acts as a TV audio con-
trol room. 

Just off the main sanctuary is a studio 
that provides the ability to produce their 
own programming in a studio larger than 
most commercial television stations. Ex-
ecutives from Sony have said, "This 
Church will be the most technically su-
perior of any in the United States." Mar-
cus Vegh had worked on the design of 
the technical facilities and supervised the 
lighting, staging, electrical, sound, and 
video for the entire project. Working 15 
hour days was the norm for Vegh and his 
crew from the church. 

SURVEY CONCEPT 
Even with the shaking that is prevalent 

in the church today, there is a move that 
is producing a number of 5,000 plus seat 
churches. This church, like many others, 
worships in the flow of the Holy Spirit 
or charismatic type services. These larg-
er churches bring different types of prob-
ems than with churches in years past. If 
the spoken word was understandable you 
did a good job. Over the last 10 years, 
music has increasingly played a much 
greater part in the overall worship 
service. 

The church's pastor, Rev. Rod Pars-
ley, participated in evolving the sound 
system concept. Rev. Parsley spoke of 
the number of churches visited during 
the planning stages and almost without 
exception said that they had inadequate 
sound, either in coverage or in sound 
quality. The most prevalent problem he 
encountered is when someone designs a 
system for a mode of worship which he 
does not understand. 
Most charismatic churches need a full 

blown "rock'n roll" system, but without 
lots of "ugly black boxes" hanging in the 
middle of the sanctuary. The sound sys-
tem needs to be able to deliver upwards 
of 105 to 115 decibels but without the 
folks in the front pews looking like a 
Maxell tape commercial. The pastor was 
emphatic about needing full Hi-Fi sound 
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Sound is provided for the main 

auditorium via [left rack] five SCS 

2600 stage monitors and [right] 

four Perreaux 80008 amps and 

three smaller Perreaux 60013 

amps. 

The main sanctuary is approximateiy 1,300 cubic feet. 
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Push-to-Talk Handsets, 
with Multi-Function Options 
lfie right quality...the right price. 
(And made right here in the U.S.A.) 

CUSTOM-MANUFACTURED TO SPECIFICATION 
WITH MULTI-FUNCTIONAL OPTIONS 
• NOISE-CANCELLING TRANSMITTERS 

• IMPEDANCE MATCHING RECEIVER 
ELEMENTS 

• SWITCH OPTIONS 
(Form A, AA, B, BA, C) 

• COIL CORDS-4, 5, & 6 Conductor 
— 5,7,10, 15 & 25 Foot 
— Vinyl or Rubber Jacket 

• TELEPHONE PLUGS & MILITARY 
CONNECTORS 

• TRADEMARKS (Premolded & Hot Stamped) 

• CUSTOM-MOLDED COLORS 

• ALL STANDARD TELEPHONE COLORS 

CORPORATION 

2 South Street 
Stamford, New York 12167 
(637) 652-7305 

"Manufactured with Great Pride in the U.S.A." 
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Areas 1 through 10 as specified. 

without sacrificing the spoken word. 

SYSTEM DESIGN 
The actual design of the system was a 

group effort using the new HIS Systems 
(High Intelligibility Systems). This net-
work of dealers and consultants are most 
familiar with how best to use these speak-
ers and enable them to compute the ex-
act needs of the individual church. Those 
in membership work closely with each 
other sharing information and design 
techniques. 

After being introduced to Tannoy's 
Wildcat series, the author's first reaction 
was which pastors would want a Cougar, 
Panther, Puma or whatever in their 
churches. Nonetheless, the Tannoy con-
cept of a single source loudspeaker the 
"dual concentric" is the closest thing to 
meeting both the "Hi-Fi" aspect of the 
music and the high intelligibility need-
ed in a large church. 
The World Harvest system is com-

posed of two separate systems, one on a 
delay for the main sanctuary and back 
riser section, and one that is essentially 
front and side fills. A total of 21 Tannoy 
Pumas—a 300W, 15 inch, full range (50 
Hz to 20 kHz) dual-concentric speaker— 
were used. The low frequency speakers 
are 12 Leopard dual-concentric speakers, 
that have a 15 inch driver also 
and will produce lows from 15 Hz to 500 
Hz. The Tannoy Puma or P-100 (the 
contractor version) not only sounds very 
good but provides good coverage versus 
directivity. 
The Main cluster (Area 3) has three 

P- 100's stacked with two bass cabinets 
on either side. In Area 2 and 4, there are 
three P- 100's and two bass bins to the 
outside. The three groups of three 
P- 100's are each driven by one amp chan-
nel; so the top P- 100's are on one amp 
side, the center three on one side, and 
the bottom three on one side. This pro-

vides the ability to layer the sound or pull 
the sound from either section depending 
on the need. The bass cabinets are also 
set up, three to an amp side. On the main 
(delayed) system a Lexicon PCM 42, 
with an 80ms delay, drives 13 P-100 cabi-
nets and 8 bass cabinets. The remainder 
of the main system is two P- 100's in 
Areas 1 and 5. These are basically side 
fills where the short throw keeps more 
sound from the side and back walls. 
The main cluster is directly in front of 

the lighting cat walk and holes were cut 
in the already existing slope. This end-
ed up being one of the few problems that 
arose. The angle of the slope needed to 
be the same degree as the ceiling. We 
ended up needing the slope to be the 
same angle as the ceiling and because it 
wasn't, the lower part of the three 
clusters sticks out into the room about 
14 inches. This will be rectified when the 

speaker grill is installed before the main 
dedication services this April. 
The front system is smaller than the 

other; (in Area 7) the front cluster is 
comprised of two P- 100's with a single 
bass cabinet on either side. In Areas 6 
and 8 (to either side) there is one P-100 
and one bass bin. In Areas 9 and 10 there 
are front fills. The two systems are set 
up to provide control over the lows and 
full range yielding total coverage in ev-
ery area of the room, with full frequen-
cy response and excellent intelligibility. 
With the split system, neither of the 
clusters have to be pushed very hard for 
coverage in normal services. 

Since there is a dual system and the 
pastor does not like to be confined to the 
platform, he was able to walk out into the 
coverage of the front cluster wearing a 
wireless lay, and the system did not feed-
back. Other areas we were careful with 
were the amplifiers and the speaker ca-
ble. We wanted to maintain the highest 
quality components throughout the sig-
nal path, yet maintain the $ 150,000 
budget. 

First, an amplifier was needed that 
would deliver high power and have thé 
sonic qualities of an "esoteric" Hi-Fi 
unit. During the search for the perfect 
amp the name Perreaux came up repeat-
edly. We purchased four of the Perreaux 
8000B (1000W @ 4 ohm with peaks of 
2,700W @ 2.7 ohms). The front system 
uses three of the Perreaux 6000B, a 
smaller amp with about half the power, 
500W I@ 4 ohms. 
Second, the speaker cable we used was 

Kimber 41C, a Teflon coated braided ca-
ble. The longest speaker run was close to 

Services are taped in this TV audio control room where computer editing 

takes place on various Sony equipment. 
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200 feet—more than just regular 10 or 12 
gauge cable was needed. The first use of 
this cable was like getting an extra four 
or five dB in gain from the amp without 
the coloration or loss encountered in 
some of the cable normally used. The ca-
ble used on the bass bins is the 8VS 
which is a more cost effective cable since 
our sonic performance criteria is not as 
critical in the low frequencies as in the 
mids and highs. 
There is very little signal processing 

equipment in the system. The signal path 
goes to a stereo Aphex Compellor, with 
the left channel of the Amek Scorpion 
house audio console feeding channel one 
of the Compellor, then to the inputs of 
a Klark-Teknik DN-360 (stereo 1/3 octave 
equalizer). The top channel is for the bass 
and the bottom channel is for the full 
range P-100. Equalizers, instead of a 
crossover, were used to take advantage of 
the full range of the P- 100's. The bass 
cabinets were pulled at 150 Hz (a cross-
over point), and the P- 100's were rolled 
off below 30 Hz. 
The delayed system is fed from the 

right channel of the board, through the 
Compellor, the Lexicon PCM 42 (80ms 
delay) then to the DN-360, where it is 
separated the same as above. 

STAGE AND CONSOLE SET UP 
There are three mixing positions, main 

house, stage monitor, and television/re-
cording. In the house position is a 40 by 
8 by 2 Amek Scorpion. The amps are fed 
via a Logitek stereo distribution amp. 
The monitor board is the mate to the 
house with 12 monitor sends for the 
band, singers, and pastor's foldback. 
Both mixing positions have two UREI 
LA-4 compressor/limiters and an Aphex 
Compellor with Aphex C, a Yamaha SPX 
90 mkII for reverb, and a Roland SDE 
1000 for digital effects. 
As for television/recording, the console 

has not been chosen as of this writing. 
But, we expect to install a SONY/MCI 
with two multi-track machines that are 
slaved to the Video editing system. This 
will help to fully support the TV stereo 
mix for services as well as the concert ser-
ies of live Christian concerts. 
In addition to the 10 monitor speakers 

(Tannoy Cougars, a 15 inch dual-
concentric), the rhythm section is co-
vered with a Rane headphone amp that 
uses the same mix but gives six separate 
volume controls. This was also done for 
the keyboard musicians but with their 
own mix. A need arose when the pastor 
asked us to come up with a monitor sys-
tem that could be used as the pastor came 
off the platform. These would be under 
the front pews. 

IED Model 6000 Series 
Power Amplifier System 

Fabricating the six floor monitors (24 
inches in length, 11.5 inches high at the 
front with a slope to 9 inches at the rear) 
was handled by Tannoy in Kitchener, On-
tario. The speakers have a foam and a me-
tal grill for protection. They are on a 
delay so there is little competition with 
the overhead system. SCS (Sound Code 
Systems) amps are used for all the stage 
monitoring. The 2600 amp is 350 watts 
@ 8 ohms and 600 watts @ 4 ohms. 
These are good sounding MOS-FET 
amps. 
However, the stage presented a new set 

of problems, the least of which was hav-
ing 96 mic inputs at three consoles, with 
phantom power on all Shure, Electro-
Voice and Neuman mics at each posi-
tion. After discussing the situation with 
a number of designers, all who gave good 
advice on how they had overcome poten-
tial problems, Ken Musselman, of Mil-
am Audio, and the author designed a 
combination mic-split/patching network. 
The job of fabricating this went to Pro 
Co Sound, who precisely executed our 
design. 
The microphone distribution system 

features all 96 inputs from the stage 
which are on a panel of male XLRs, and 
can be patched via mic cable to the 48 in-
puts to the split. These also come up on 

patchbays for each mixer to choose the 
mics the pastor needs. The 48 inputs 
have a toggle switch and a red LED that 
lights when phantom power is activated, 
with a back-up power supply that takes 
over if the first were ever to fail. 
Thus, each mixer has the ability to 

have 40 channels for the console, with an 
additional 8 inputs that can be split to 
each console. They can be used for extra 
drum mics in the house not needed by 
the monitor mixer, audience response 
inks for video mix, or whatever the need. 
In addition to the 48 microphone inputs 
that come up on 96 point patchbays. 
Each console has a number of lines be-
tween each mixing station and the mic 
split. This is done via a house board to 
TV, 1-12 pair, 350 feet; a house board to 
amp rack, 1-12 pair, 300 feet; a house 
board to monitor, 1-12 pair, 250 feet; a 
house board to mic-split, 1-32 pair and 
1-16 pair, 300 feet; a monitor board to 
ink-split, 1-32 pair and 1-16 pair, 75 feet; 
a monitor board to TV, 1-12 pair, 150 
feet; a TV board to mic-split, 1-32 pair 
and 1-16 pair, 150 feet; a TV board to 
lighting grid, 1-6 pair, 300 feet; a TV 
board to studio, 4-12 pair, 100 feet x 4. 
Each mixing position has two 96 point 

patchbays that all mate via ELCO multi-
(continued on page 65) 

Good Things Come 
In Small Packages 

An Innovative Plug In Power Ampli-
fier: — Class D operation, combined 
with integral switching-mode power 
supply 

6270 200W — 70 Volt-25 Ohm 
Active Floating Output 

6208 200W — 8 Ohm 
Active Floating Output 

V SIZE: 8 amplifiers in one 7" high standard rack unit totalling 1600 watts 
(75% savings in space required) 

V WEIGHT: Each 200W amp weighs 2.38 lbs 
V EFFICIENCY: 83% at 200 watts output from primary AC source 

(50% savings in power required — initially & continuously.) 

LET IED's SMALL PACKAGE MAKE YOUR BIG JOBS EASIER 

For more mformation contact Tom Roseberry 
(502) 267-7436 FAX (502) 267-9070 

11 
Innovative E ectronic Des gns, Inc. 
9701 Taylorsville Road 
Louisville, Kentucky 40299 
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Looking back at 
SOUND & COMMUNICATIONS 
30 Years Ago . . 

In the March, 1958 issue of 
Sound & Communications 

Rocketdyne, the company responsi-
ble for the liquid rocket engine which 
sent Jupiter C into space, employed a 
CCTV system at its Canoga Park, CA, 
facility to provide observers with visual 
details of rocket launching perfor-
mance. A 20 camera network enables 
Rocketdyne engineers to observe test 
firings of high thrust, liquid pro-
pellant engines. 
"Late Lines" reported that CCTV 

was being hypo'd by over the air 
educational TV from 28 stations that 
were on the air at that time which 
served a total population of 50 million 
people. The column also reported that 
between 1954 and 1957 educational 
TV programming had tripled. There 
were no reports on how or if adver-
tisers took advantage of this huge 
potential buying public. 

20 Years Ago. . 
In the March, 1968 issue of 
Sound & Communications 

The column "db's" reported on a 
nifty item called the VIP Electronic 
Desk, which was manufactured by In-
terstate Industries and sold for $ 1,300. 
Built into the desk was an electronic 
center which included a UHF/VHF 
television receiver, with optional 
facilities for closed-circuit channels, a 
portable recorder, an AM/FM clock 
radio with an alarm warning device to 
remind the VIP of an appointment, a 
high intensity lamp, a telephone in-
dexer, a digital calendar, a memo com-
partment and a pen and pencil set. 

In "Mobile Communications" the 
FCC marked the presentation of the 
100,000 license in business radio serv-
ice by honoring Horace W. Hooie, a 
Rogersville, AL, plumber and Ray-
mond Tobios from Lyons, KS, was 
also honored as the first small busi-
nessman to be licensed in that service. 

15 Years Ago . . 
In the March, 1973 issue of 
Sound & Communications 

A little leprechaun magic was per-
formed by the Tape-A-Thon Corp. as 
it bought the sound of London's Big 
Ben to the London Bridge that is 
located in Lake Harasu City, AZ. 
Tape-AlThon's Chimes System was in-
stalled and engineered by Hollywood 
Sound Systems of Hollywood, CA, to 
stimulate the sound of the famous 
clock. The "clock" struck the half 
hour each day from eight in the mor-
ning to nine at night. 

In the "Companies" column, Sound 
& Communications reported that MCI 
Communications Corp., in Washing-
ton, D.C., was "open, in businesses, 
and ready to serve customers," accord-
ing to then senior vice president Carl 
M. Vorder Bruegge. MCI served cus-
tomers on its microwave communica-
tions system between Chicago and St. 
Louis. 

Performance impressive enough 
to change a sound pro's old habits. 

Telex TE10 and TD13 
sound reinforcement 
mics are making be-
lievers out of sound 
pros who have been 
automatically speci-
fying the same micro-
phone for years. These 
new low mass design con-
densers (TE10) and high 
output dynamics (TD13) are 
meeting the demands of 
even the toughest pros while 
at the same time providing 
unexpected savings. 
Surprise yourself. For 
detailed information write 
Telex Communications, Inc.. 

9600 Aldrich Avenue So., 
Minneapolis, MN 55420. 

*10 

dB 0 

10 

Controlled frequency response 
on TD13 dynamo enhances vocals. 
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TELEX 
TELEX COMMUNICATIONS. INC 

SUPPLIER OF 
WIRE 8. CABLE 
FOR ALARM 
INTERCOM 
AND SOUND 
SYSTEMS 

Call toll free 
1-800-247-9099 

TAPPAN WIRE  

c) • CABLE, INC.  

256 OAK TREE ROAD, 

TAPPAN, NV 10993 
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IMP 

Was this the type of delay 
you originally specified? 

Klark-Teknik reliability 
means fewer unplanned service calls 
When you're responsible for maintaining intelligibility, 

malfunctioning distribution delay lines can garble your 
schedule, along with the program your venue has sched-
uled. Klarkleknik delays are designed to produce out-
standing audio quality, and produce it reliably. 

Klark-Teknik experience means 
superior performance 
Digital circuit design is a science, but one that involves 
a considerable amount of art. For over a decade, Klark-
leknik has developed and refined digital audio technol-
ogy to create delays of superlative performance. Each of 
the DN 716's three outputs is independently adjustable 
up to 1.3 seconds of delay in 20 microsecond increments, 
for total alignment precision. And each output has a 
full 20 Hz-20 kHz bandwidth with 90 dB of dynamic 
range, achieved with proprietary 16 bit linear A/D and 
DIA converters. 

Klark-Teknik quality stems from 
unrelenting scrutiny 
Our standards are demanding: so are Klark-Teknik in-

stallations like Yankee Stadium, St. Paul's Cathedral and 
leading Broadway and West End theaters. We use only 
the highest grade components: lithium battery backup 
for the non-volatile memory, sturdy rack mount chassis, 
an electronic safe switch that prevents unauthorized 
access to the delay settings. 

Series 700 Digital Delays have proven 
their reliability over ten years of use: 
like all Klarkleknik products, they 
undergo 100 hours of testing before 

being shipped. Our standard procedures include 
stereo dynascope board inspections, full performance 
verification and a cycled burn-in followed by a complete 
re-check. Lower standards of design, construction and 
testing could make our delays easier to purchase. But it 
would make them far more difficult to install and oper-
ate. There simply are no short cuts to true "set and 
forget" operation. 
If you dislike unecessary delays as much as we do, 

investigate Klarkleknik digital delay lines, graphic and 
parametric equalizers. For full information on their 
design, construction and applications, please contact 
Klarkleknik or your local distributor. 
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Each of Klarklanik's Series 700 Digital Delay Lines, Series 300 

Graphic Equalizers and Series 400 Parametric Equalizers is optimized 
for specific applications. 

Klarklbknik Electronics Inc., 

30B Banfi Plaza North, 

Farmingdale, NY 11735 (516) 249-3660 

Klark-Teknik Plc., Klark Industrial Pk., Walter Nash Rd., 
Kidderminster, Worcs., U.K. DY11 7HJ (0562) 741515 

Distributed in Canada by: Omnimedia Corp., 9653 Côte de Liesse, 
Dorval, Quebec H9P 1A3 (514) 636-9971 

HLARK-TE11111 
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SUPPLIES • SERVICES • SUPPORT 

Belden Expands Line 
of Conformable Coax Cables 
Belden Wire and Cable has de-

veloped new conformable coax cables 
for "black box" applications where 
high temperature rating, tight ending 
radii and shielding are required. 

Belden's conformable coax cables 
were designed for applications involv-
ing internal, head-end wiring of elec-
tronic equipment, including RF ap-
plications. They are used for test, in-
strumentation, radar, video and com-
puter equipment and avionics. 

Circle 2 on Reader Response Card 

AMP's High Speed 
Cable Assembly Connectors 
AMP has introduced bus connec-

tors. These straight and right-angle 
receptacles, available in 8 through 64 
position size, feature reliable contacts 
and optional center or military 
polarization. They offer a choice of 
beryllium copper contacts plated with 
50 microinches of gold. These recep-
tacles mate with universal eject 
headers with a . 565 inch latch height 
or with two-row continous headers on 
.100 inch by . 100 inch grids. 
Low profile receptacles accom-

modate transmission cable with or 
without shielding on .050 inch signal 
contact centerline spacing; miniature 
coax cable up to . 050 inch in diameter; 
shielded parallel or twisted pair cable; 
and standard and high speed tri-lead 
cable. They terminate to tin-or silver-
plated solid conductors through 
resistance welding. 
The overmold strain relief design 

provides cable retention of a 25 pound 
minimum or .5 pound per contact 
position. Signal-to-ground patterns 
can be programmed to be specified 

patterns and ratios, and other options 
include pull loops, daisy chaining or 
full shielding. 

Circle 3 on Reader Response Card 

NorComm Introduces 
Squelch Encoder/Decoder 
NorComir. Corp. has introduced its 
Model NC- 105 Digital-Coded Squelch 
Encoder/Decoder, which is a signal-
ing product designed specifically for 
squelch control applications. It offers 
compatibility with both Motorola's 
DPL and General Electric DCG sys-
tems, as well as microprocessor cir-
cuitry, over 150 field programmable 
codes and a mini 1.25 inch wide by 
1.60 inch long by . 25 inch high pack-
age achieved through the use of SMT. 

Circle 4 on Reader Response Card 

Your Advantage:  

Know-h   
Free information from University Sound 
can help you do your job better, faster 
and more easily. The Commercial Sound 
and Public Address Installation Guide 
contains useful information on 
system design, plus exclusive 
Easy-VAMP" charts for quick 
speaker location plotting. Our 
newsletter. Contact, offers helpful 
articles and tips to make your 
work more profitable. What's 
more, spec sheets and owners' 
manuals are clearly written 
for you and your customers. 
Get some extra know-how. 
Contact us to receive copies 
of the Guide and newsletter. 

TM 

University 
Sound. Inc. 
a MARK IV company 

600 CECIL STREET 
7 , BUCHANAN, MICHIGAN 49107 

(BM 695-6831 

"Hear the Difference 

OXYGEN-FREE 
SPEAKER CABLES 

by 
SOUND RUNNER 

OFC QUAD 13-Awg 
4x1f, Avvg/105-StranIS 

LE 10-Awg/238-Strands 
12-Awg/168-Strands 

[?' 16-Awg/67-Strands 
PLENUM OR PVC 

Sound Runner Div. 

MARSHALL ELECTRONICS 
INC. 

P.O. Box 2027 

Culver City, CA 90230 

Phone 213/390-6608 
24-Hr. Fax 213/391-8926 
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As You Might Expect, No $700 Amplifier 
Has Ever Equalled The Performance, Quality 
And Reliability Of The $1000 BGW 7500... 

Until Now! 

Introducing The BGW 7500T. 
$1000 Performance At A $699 Price. 

There are thousands of BOW 7500 amplifiers in the field today. 
In every case, our $ 1000 model 7500 was chosen over a number 

of lower priced alternatives, for its superior quality, durability 
and sonic performance. 

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

Not anymore. Because BGW's new 7500T amplifier delivers exactly the 
same performance as our legendary model 7500, at a price that 
goes head-to-head with any U.S. or foreign competitor—just $699 
professional list. 

The model 7500T is a price/performance breakthrough. You get 
the same conservatively-rated 200/250 Watt-per-channel power 

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

How did we do it? We selectively trimmed a few of the model 7500's nice 
but non-essential frills. The 7500T has a steel front panel instead of a 
fancy aluminum one, and uses cost-effective baffle strip terminations. 
The 7500's LED indicators are omitted on the 7500T. The lower-priced 
model accommodates one optional BOW internal crossover card 
for biamp applications, while the 7500 can take twc cards. These 
differences aside, our new economy model is a BOW model 7500 
through-and-through. 

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

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

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

BGW's 7500 has always been the ultimate choice for quality and 
dependability. Now that our 75001 gives you the same unmatched 
performance at just $699, there's really no reason to settle for anything 
less than BGW. Call us toll-free at 1-800-252-4800 ( In CA, 213-973-8090) 
to arrange for a demo trial. 

SYSTEMS 

BGW SYSTEMS INC 
13130 SOUTH YUKON AVE. 
HAWTHORNE, CA 90250 

ENGINEERED TO BE THE BEST 
Circle 252 on Reader Response Card 

INTERNATIONAL DISTRIBUTION OPPORTUNITIES now available in selected countries. For information, call BGW Systems 213-973-8090 or FAX 213-676-6713 



PRODUCTS IN REVIEW 

Atlas/Soundolier Adds 
Modular Equipment Enclosures 

Atlas/Soundolier has introduced 
heavy duty modular enclosures for the 
electronics, telecommunications, 
broadcasting, security, and commer-
cial sound industries. 

Designed for optimum strength to 
weight ration, the 40 plus models of 
Select Series V enclosures are manu-
factured to EIA standards from 14 
gauge cold rolled steel and feature 
removable side panels. Enclosures in-
clude solid or fully perforated top 
panels, solid or louvered doors in both 
surface or flush mount, various en-
hancement trim strips for individualiz-
ing appearance, and a selection of per-
formance oriented accessories are also 
being introduced. 
The new cabinets are available in 19 

inch, 24 inch, and 30 inch panel 
widths, depths of 25 1/2 inches or 30 
inches, and from 21 inches to 70 
inches high. 
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Stewart Electronics' 
6-Channel Phantom Supply 

Stewart Electronics has introduced 
a six channel 48V phantom power 
supply as an inexpensive alternative to 

Your Advan 

The 660 family of dynamic cardioid mics from 
University Sound offers a unique combination of 
advantages—smooth response and superior dura-
bility. The patented Variable-D' feature assures 
uniform sound quality, either close up or at a 
distance. In a mic design so tough it was demon-
strated driving nails without functional damage 
and earned the name "Buchanan hammer." An 
outstanding warranty and service back you up, as 
well. In short, the 660 mics give you added integrity. 
For more information, call or write. 

TM 

University 
Sound. Inc. 
a MARK IV company 

eeo CECIL STREET 
—4 110' BUCHANAN, MICHIGAN 49107 

(616)695-6831 

more costly auxiliary supplies. 
The PM-6 is capable of delivering 

up to 10ma of 48V DC to micro-
phones, direct boxes and any other 
equipment requiring phantom power. 
Like all Stewart phantom power sup-
plies, the PM-6 features short circuit 
protection for each channel, isolated 
outputs, individual regulation of each 
channel, very low noise and crosstalk. 
The PM-6 is powered by Stewart's 

PS-1 24V AC supply (included). 
Because of its design, the PM-6 can be 
used with other Stewart phantom sup-
plies for up to 12 channels, all powered 
by a single PS- 1. 
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Sentex Systems' 
Infinity System 
This month, Sentex plans to in-

troduce the Infinity System. The In-
finity is a powerful and flexible access 
control system combining telephone 
entry and card and keypad entry. For 
telephone entry, the system has an 
electronic directory to display tenant 
names and codes. Capacity is virtual-
ly unlimited since names can be easi-
ly paged by the user. Programming is 
simple and is aided by prompts on the 
display. Three different size displays 
are available to meet every application. 
The entire system, including the 

directory, can be completely pro-
grammed from a remote location us-
ing an on-board model option. Or the 
user can program the complete system 
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New Carver Amps 
for permanent 

instattation, studio, 
and concert use. 

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

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

SERIOUS OUTPUT. The new PM-175 delivers 250 watts RMS per 
channel into 4 ohms. As much as 500 watts RMS into 8 ohms 
bridged mode. The larger PM-350 is rated at 450 watts per 
channel into 4 ohms. Up to a whopping 900 watts in 8 ohm 
bridged mode. Both with less than 0.5% THD full bandwidth at 
any level right up to clipping. Plus 2 ohm capability as well. 
SERIOUS PROTECTION. Like the PM-1.5, both new amplifiers have 
no less than five special protection circuits including sophisti-
cated fault interruption against dead shorts, non-musical high 
frequency, and DC offset 
protection, as well as low 
level internal power supply 
fault and thermal overload 
safeguards. The result is an 
amplifier which is kind to 
your expensive drivers— as 
well as to itself. 
OUTBOARD GOES INBOARD. 
Each PM-175 and PM-350 
has an internal circuit card 
bay which accepts Carver's 
new plug-in signal process-

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

PRO FROM CONCEPTION. The PM-175 and PM-350 inherited their 
father's best features. Including slow startup and input muting to 
eliminate turn-on current surge, 11-detent level controls, phone 
jacks, power, signal, clipping and protection indicators as well 
as balanced XLR input connectors. In a bridged mode, both 
amplifiers will drive 70-volt lines without the need for external 
transformers. 

MEET THE FAMILY AT YOUR CARVER DEALER. All remarkable Carver 
Professional Amplifiers await your own unique applications. Hear 
their accuracy and appreciate their performance soon. 
SPECIFICATIONS: CARVER PM-175 Power: 8 oh xis, 175 w/channel 20-20kHz both channels driven 
with no more than 0.5% THD. 4 ohms, 250 w/channel 20-20kHz both channels driven with no more 
than 0.5% THD. 2 ohms 300 w/channel 20-20kriz both channels driven with no more than 0.5% THD. 
Bridging: 500 watts into 8 ohms, 400 watts into 16 ohms. THD-Iess than 0.5% at any power level from 
20 mIN to clipping. IM Distortion less than 0.1%SMPTE. Frequency Bandwidth: 5Hz-80kHz. Gain: 29 

dB. Input Sensitivity: 1.5 V rms. Damping: 
200 at I kHz. Slew rate: 25V/ micro second. 
Noise: Better than 115 dB below 175 watts, 
A-weighted. Inputs: Balanced to ground, XLR 
or TRS phone jacks. Input Impedance: 15k 
ohm each leg. Compatible with 25V and 70V 
systems. 19''Wx 3.5H x11.56"D 

SPECIFICATIONS: CARVER PM-350 Power: 
8 ohms, 350 w/channel 20-20kHz both 
channels driven with no more than 0.5% 
THD. 4 ohms. 450 w/channel 20-20kHz 
both channels driven with no more than 
0.5% THD. 2 ohms 450 w/channel 20-20kHz 
both channels driven with no more than 0.5% 
THD. Bridging: 900 watts into 8 ohms, 750 
watts into 16 ohms. THE/less than 0.5% at 
any power level from 20 mW to clipping. IM 
Distortion less than 0.1% SMPTE. Frequency 
Bandwidth: 5Hz-80kHz. Gain: 31 dB. Input 
Sensitivity: 1.5 V rms. Damping: 200 at 
lkHz. Slew rate: 25V/micro second. Noise: 
Better than 115 dB below 350 watts, 
A-weighted. Inputs: Balancedóground, XLR 
or IRS phone jacks. Input Impedance: 15k 
Ohm each leg. Compatible with 25V and 70V 
systems. 19'Wx3.5"Hx11.56"D 

\I« I k 

• Powerful • Reliable • Versatile • Stackable • Rugged • Easy to Install • 
Compact • Lightweight • Cool Operation • Bridgeable • Quiet • 

Affordable • Multi-Furction Protection • Superb Sound 

CARVER PO Box 1237, Lynnwood, WA 98046 
POWERFUL MUSICAL ACCURATE 

evolution 
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from a TouchTone telephone by itself 
and have synthesized voice prompts 
and responses walk the user through 
the programming. An RS-232 port for 
hook-up to a terminal or printer is also 
provided as a standard feature, 
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sensors mounted on point of sales 
displays. 
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AM500E is a six channel wood-
paneled, console-style stereo mixer 
capable of handling two turntables 
with phono cross-fader, two micro-
phones—with a priority "talkover" 
feature, and two auxiliary sources. The 
new model features separate left/right 
five band equalizers, two VU meters, 
individual  and master gain controls. 
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- Chips With Lips 
Electronic Shelf Talker 
Chips with Lips Electronic Shelf 

Talker has digital sound technology, 
replaceable message cards (any voice 
or music message can be quickly 
recorded on replaceable 4 to 64 second 
message cards), an auto timer, and 
speaker options. The Shelf Talker 
system meets any display design or 
acoustic requirement with a range of 
compact and high performance indoor 
and outdoor speaker options, accord- 
ing to the company. The Shelf Talker 
plays the recorded message when trig- 
gered by movement, light or touch 

Beyer's M58 
ENGTEFP Microphone 
Beyerdynamic has introduced the M 

58 microphone for use in electronic 
news gathering (ENG) and electronic 
field (EFP) applications. 
The M 58 incorporates an internal 

shock mount system which reduces 
undesirable handling noise. The high 
output microphone's extended re-
sponse is contoured with a subtle up-
per frequency rise. 
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Audio Technica's Two 
New Atus Mixers 
Audio-Technica U.S., Inc. has 

stretched out its Atus mixer line with 
two new models. The new AM500E, 
at a suggested retail price of $409.95 
and the new AM50 at $89.95. 
The new Atus AM500E adds elec- 

tronic echo to the company's model 
AM500 and replaces it in the line. The 

Your Advantage:  

Clarity.  
CDP" horns from University Sound 
utilize an exclusive driver design. 
The result: even pattern control 
with extended high- frequency 
response. So you can offer 
customers more natural voice 
reproduction and far greater 
music fidelity. What's more, 
you're providing a long-term 
solution —CDP horns stand 
up to rough weather and 
years of use. They're clearly 
reliable. Call or write to 
learn more. 

nÚniversity 
Sound. Inc. 
a MARK IV company 

600 CECIL STREET 
BUCHANAN, MICHIGAN 49107 
(616)695-6831 

solderless cable systems 

1,&L Sales Ca,Inc., 
PQ Box 238, Madisoen 37115 

(615)868-6976 
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Knowledge is Power. 
The more you know about RAMSA power amps, 
the better they look. Designed 
for stability and reliability* they 
reflect our knowledge of the 
most demanding applications. 
And their graceful overload The nWP-9920 exhiàits iget1-n104e (wed°.dadt c2haracte,ristks etven. whe overdriven 3dB n (11,0a a 0 kHz 643 wats) 

characteristics dramatically im-
prove apparent headroom. To 
learn more, see your RAMSA 
dealer, or write to 6550 Katella 

e  

9." 

The WP-9220 exhibits minimum ringing even with extreincl Avenue, cypress, CA 90630. 
reactive loads. (Kt, 10 kHz square wave input.)  

*Ramsa amplifiers carry a 5-year limited warranty RAMS& 
Panasonic 
Industrial ComDary 

Channel F' v,r Am ) 11flor 



PRODUCTS IN REVIEW 

Frazier CAT 40 
Loudspeaker System 
The Frazier CAT 40 is a loud-

speaker system suited for use in highly 
reverberant environments where 
speech intelligibility is typically very 

a closer look by gary d. davis 

difficult to maintain. It makes use of 
Coincident-Aligned Transducers in a 
compact, two-way, full-range system. 
An eight-inch heavy duty woofer is 
housed in a bass reflex enclosure that 
features conical horn loading. The 

Your Advantage:  

Control.   
Smooth coverage 
of the critical voice 
range. Improved low-
frequency response. 
Reduced coloration 
and ringing. Fewer 
reverberation problems. 
The Cobreflex IIB 
folded exponential 
horn gives you all this 

in an extremely rugged 

package. So you can give 
customers a better system. 

The Cobreflex IIB lets you 
control the installation—and 
its success. Call or write for all 

the details. 

T /iniversity 

Sound. Inc. 
• MARK IV company 

600 CECIL STREET 

7 , BUCHANAN, MICHIGAN 49107 
(616)695-61331 

high frequencies are reproduced by a 
1-inch phenolic-diaphragm compres-
sion driver and horn which are coax-
ially mounted in front of the woofer. 
The beamwidth of the low and high 

frequency sections is very closely 
matched throughout the critical cross-
over region (approx 90° x 90°), 
eliminating crossover dropout and lob-
ing off axis. Beamwidth is actually 
120° x 120° at frequencies below 500 
Hz, and narrows to 90° x 80° at 4 kHz 
and 90° x 70° at 8 kHz. The horn-
loaded low-frequency section increases 
headroom, reduces distortion over a 
four-octave region, and improves pat-
tern control. In addition, the direc-
tional behavior of the CAT 40 allows 
optimal interactions of multiple units 
when properly splayed. This, in con-
junction with its light weight and com-
pact dimensions, makes the unit ideal 
for use in array designs. 
The standard finish of the 

17-5/8-inch x 17-5/8-inch x 8- 1/2-inch 
enclosure is textured black paint; oak 
veneer, walnut veneer or carpeted 
finishes are optional (the carpeted ver-
sion includes a carrying handle and 
protective metal grille). Net weight is 
33 to 35 pounds, depending on the 
model. 
The CAT 40 is rated at 85 Watts 

(AES) power handling, 93 dB/w/m 
sensitivity, and has on-axis response of 
65 Hz to 17 kHz (+ 3 dB). Nominal 
impedance is 8 ohms, and the unit is 
available with an optional line match-
ing transformer for constant voltage 
systems. 

Comments 
The CAT 40 is compact, indeed, at 

only 8.5-inches deep and under a foot-
and-a-half square. We were curious 
about some of the details of construc-
tion and operation, so we spoke with 
Jay Mitchell of Frazier. The coaxial 
design, and Frazier's claims of better 
point imaging, led us to question 
whether the two drivers are actually 
aligned with respect to wavefront 
emanation. Most coaxial 2-way 

(continued on page 64) 
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Dear Dr. Wokka 
Dear Dr. Wokka, 
What is an equalizer? How can I 

learn to use one in a scientifically cor-
rect manner? How do they operate? 
Where can I get the best one? 
Anonymous (to avoid professional 

embarrassment over such a mundane 
question.) 

Dear Anonymous, 
I think, in their heart of hearts, 

most of the professionals in this busi-
ness are secretly asking the same ques-
tions. Bravo for stepping out boldly 
and baring your soul. 

First, it is not for you to question 
how equalizers work. A true knowl-
edge of these working principles are 
known only to a few Men of Science 
like myself. Don't worry, however. 
You only have to know how to use 
them (Can you imagine having to 
understand how it's coded to be able 
to play Space Invaders?) 
Equalizers are a wonder of modern 

electroacoustics. Why I've seen them 
make six inch Allied Radio speakers 
sound just like the big ones in the 30th 

Street Station, Philadelphia. This 
proves the scientifically correct fact 
that a system's sound quality has nothing 
to do with the loudspeakers themselves, 
only with the electronics controlling them. 
The big ones only put out more power. 
The best kind to use is the "third 

octave" kind. This provides all the 
control you need. The following is the 
only way to set them up. Place the first 
three controls on "full" and also the 
last three. Then alternate the middle 
controls full up and full down. This 
is all you need to do, and an observa-
tion of equalizer settings in many fix-
ed installations and concert systems 
show a trend toward this. The pro-
blem is that the people who set these 
up are afraid of professional ridicule 
and never quite "go all the way," even 
though they know they should deep in 
their hearts. Intellectuals make silly 
arguments about phase distortion and 
the like. Rubbish. They know noth-
ing. Trust me; Do it. Pre-packaged 
pre-set equalizers with these character-
istics are sold as "Audio Enhancers" 
or some such name by various manu-

facturers. These do the same thing— 
eliminate feedback and make very 
pleasant sound come out of any 
speaker or speaker system. However, 
the client buying the system usually 
wants to see all the controls so the 
"equalizer" is the thing to buy. Just 
remember, full up and down. 

All equalizers are the same and pro-
duce the same effect. There is ab-
solutely no difference in sound quali-
ty, especially using the prescribed set-
tings. Buy the cheapest. Actually, if 
you buy enough different "guitar-
type" equalizers and put them in 
series, this will work too. The $89 
equalizers you see in discount catalogs 
are also great. Buy three and cascade 
them and the effect will be as good. 

Lastly, the "slider 1/3 octave" 
equalizer is basically the "keyboard" 
for playing the now-obsolete video 
game " Real Time Analysis," covered 
in last month's column. I hope this 
puts the readership's "EQ anxiety" 
to rest. You must trust me on these 
points. 

Drop by booth # 1302 at the NAB for a demo of the NEW LIGHTWEIGHT I 
SWINTEK MARK 200D/P full duplex wireless intercom with the  built in antenna...  

"SWINTEK doesn't require a Rat Tail Antenna" 418 

WIRELESS 
INTERCOM 
SYSTEMS 
• Continuous hands-free 
communications. 

• Full duplex operation (talk and 
listen simultaneously). 

• Unlimited system configura-
tions with easy operation. 

• VHF / UHF high band operation 
for less interference and noise, 
more reliable operation. 

• Interfaces to wired intercom 
system and TELCO lines. 

ON GOVERNMENT SCHEDULE 
# GSOOK85AGS0017 

,b I/ ek 

The Swintek Mark 200 is the world s 
finest and most reliable wireless intercom 
system. It's simple to operate and excep-
tionally dependable utilizing the same tech-
nology as our systems used on the Space 
Shuttle. Each system is designed to meet 
your specific requirements using standard, 
fully tested, precision Swintek electronic 
components that are protected by rugged, 
industrial grade, all metal cases. 

Mark 200 RPL/D 
Full duplex base station expander, 

mounts up to five Mark 200D /R remote 
receivers per rack. 

TELECOMMUNICATIONS DIVISION 

587 DIVISION ST / CAMPBELL CA 95008 
(408) 378-8091 / TELEX 497-0334 SWINTEK SUVL 

Mark 200 FtPL / D 

111111be  Mark 200 / CPS 

CANADA Toronto. Ontano• Cinequip Vancouver. BC Commercial Electronic Ltd. 

Circle 232 on Reader Response Card 
March 1988 59 

HS200D/ T or HS200D/B 
Single-muff headset with noise cancel-

ling dynamic microphone and rubber 
duckie antenna. Dual-muff headsets also 
available or use your own headset. The 
Mark 200 system works with carbon or 
electret condenser mics. 

Mark 200/D, 200/CPS 
Remote intercom units powered by bat-

tery or external DC source. 

Mark 0/DC 
Remote intercom receiver powered by 

battery or external DC source. 

Mark 200D 

HS200D / B 

HS 200D / 
Mark 0 / DC 



CONTRACTING CLOSE-UP 

Silicon Systems 
Installs CCTV System 
by Laura Vieth 
Video-Tec and 
Bill Prichard 
Odetics/GYYR 
Like many businesses across the 

country, Silicon Systems, Inc. based 
in Tustin, CA, is countering increased 
security needs with increased use of 
closed-circuit television. From an in-
itial installation for perimeter sur-
veillance in 1986, the company 
gradually brought CCTV "inside" its 
two buildings throughout last year. 
The company originally moved to a 

CCTV system in order to monitor the 
parking lots surrounding its Buildings 
A and B, which lie side by side facing 
a busy street. "We were having securi-
ty problems in the parking lots," said 

security supervisor Keith Myers. 
"Our primary concern was to prevent 
recurrences of such things as equip-
ment being stolen off cars, stolen ste-
reos and miscellaneous mischief such 
as broken windows and scratches." 

In December 1986, Silicon Systems 
accepted a bid from Video:Tec of Ana-
heim to install a CCTV system. 
The original installation featured 

three cameras for perimeter surveil-
lance of the facility. The first camera 
is mounted on top of Building A on 
the front corner adjacent to Building 
B. Using a pan and tilt mechanism, 
this camera surveys the front of both 
buildings and the parking area be-
tween them. 
The other two cameras are mounted 

ATTACH MAILING LABEL HERE 

Please enter your new address 

Name   

Address   

City   State Zip 

Return to: Sound & Communications 
25 Willowdale Avenue, Port Washington, NY 11050 

Silicon Systems' security super-
visor Keith Myers stands by the 
company's extensive CCTV moni-
toring equipment. 

on 15 foot high poles located at oppo-
site corners of the back parking lot. 
Also equipped with pan and tilt 
mechanism, these two cameras survey 
the outlying sides of the company's 
property, in addition to the back of the 
two buildings. 
The three exterior cameras are en-

closed in weather-proof metal hous-
ings and all of them use zoom lenses. 
With the cameras thus deployed, 

Silicon Systems installed two video 
monitors in the main security office 
adjacent to the back door of Building 
A. All three camera outputs are dis-
played simultaneously on one of the 
monitors using a four-quadrant digital 
multiplexer. The second monitor is 
used at the discretion of security per-
sonnel to view a quadrant of particular 
interest. 
The digital multiplexer also permits 

simultaneous recording of all three 
camera outputs by a timelapse video 
recorder. 
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FACES 

GARY 
CARTER 

Carter Appointed For-A 
National Sales Manager 

For-A Corporation of America has 
announced the appointment of Gary 
Carter to national sales manager. 
Carter had spent the past year as For-
A western region sales manager and 
previously held similar positions at 
both Hedco and Paltex. 
Reporting to Carter will be For-A 

field service engineer John Margardo, 
plus region sales managers Gary Chap-
man (eastern), Don Marr (central) and 
Randall Smith, who replaces Carter in 
the western region. Carter will be 
based at For-A Corp.'s headquarters in 
Newton, MA. 

Bonis Joins ART Team 
Applied Research and Technology 

(ART) has appointed Jim Bonis to the 
post of marketing manager. Bonis, 
who specializes in corporate product 
promotion, was previously vice presi-
dent of marketing and general 
manager for Whirlwind Interface 
International. 

PETER 
BAIRD 

Comcast Promotes Baird 
to General Manager 

Peter E. Baird has been named 
general manager of Comcast Sound 
Communications, Inc.'s Warren, MI, 
office. He will be responsible for Com-
cast Sound's marketing, engineering 
and administrative functions in the 
Detriot area. 

Baird first joined Comcast in 1985 
as a design engineer. He had previous-
ly owned and operated Sound Plan-
ning Associates in Dearborn, MI, for 
15 years. 

Can a 
Monster Cable really 
make a difference? 

Here are a few people who believe it can. 
"We now use Monster on every project to the extent that we would not consider making a recording 

without them. We've flown Monster Cable all over the world to achieve that goal." 
— Jack Renner, The Telarc Digital Label, Cleveland 

• 
"If I had one wish, I'd wire every tape machine, every monitoring system, every console — in fact, 

every recording studio I've ever worked in — with Monster." 
— John Arrias, Recording Engineer/Producer, Los Angeles 

• 
"It's the only way I can maintain a reference to accurately record, playback, and transfer 

what is on the tape." 
— Ian Eales, Recording Engineer, Los Angeles 

• 
"I insist on Monster for all my recordings. It lets me capture all the sound that's missing 

with other cables." 
— Jeff Balding, Recording Engineer, Nashville 

• 
"In my 20 years of building recording studios, all the amps, consoles, recorders, loudspeakers — 

everything I've run across, combined — has not made the difference Monster Cable's 
wire technology has." 

— Ed Bannon, TAJ Soundworks, Los Angeles 
• 

"Due to Monster's 'phase-alignment' technology, it was like a mask, a veil, 
had been lifted from the sound." 

— Bob Hodas, Recording/Concert Engineer, Sausalito, CA 

"I can't believe that all this time I've been Ming for my cables! Now I'm getting so much sound 
I find myself using much less EQ." 

— Randy Kling, Mastering Engineer, Disc Mastering, Nashville 

"It was a little frightening, the difference we heard with Monster Cable. Suddenly the stereo image 
was better, the tightness of the sound was better, the openness was better." 

— Bob Ludwig, Mastering Engineer, Masterdisk, New York 

Something's happening here. But this time, it's exactly clear. 
At least to the growing number of audio professionals in recording studios, 

mastering rooms, and feature film sound effects facilities. 
They've discovered the significant performance differences Monster makes in 

their work. And they consider Monster Cable to be a milestone achievement in 
audio engineering. 

They're pioneers. But they were once skeptics. Until they opened their minds to the 
idea of high-performance cable. And their ears to the sound of Monster Cable. 

Now some of them won't even work without Monster. 
Must be because of Monster's innovative cable technologies 

and construction. 
Like "Bandwidth Balanced" multiple-gauge wire networks, "MicroFiberm " 

dielectric, and "Duraflee" jacketing. 
Each an advanced technology other cable manufacturers can only 

dream about. 
And a 1987 TEC Award winner for Outstanding Technical Achievement 

in Ancillary Equipment Technology. 
So what is happening here? 
Simple. Audio professionals are beginning to realize that audio cables 

are not only a critical component, but an essential factor in achieving 
recording excellence. 

The implications for the industry are astounding. 
As a panel of audio professionals admitted during the recent 

AES convention, once you open your ears, it's very clear: 
Monster Cable will make a difference in your work. 
Take their word for it. 

Monster Cable. Advancing the Art of Recording. 

III MONSTER CRBLE 
Monster Cable Products Inc. 1987 

101 Townsend Street ' ' San Francisco, CA 94107 . Telephone 415-777-1355 
TELEX: 470584 MCSYUI FAX 415 896-1745 
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S & C's Job Report >> 

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

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

PHASE OF PROJECT 
A—Planning = Consultant is 

designing system 
B—Pre-Bid = Final plans near 

completion 
C—Bidding = Bid date set 
D—Starting= Electrical 

Contractor/ 
General Contractor/ 
Owner buying now 

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

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

FLORIDA 
Miami Beach: TOPA, 3,A. Contact: 
Chuck McGregor, Jaffe Acoustics Inc., 
Norwalk, CT; (203) 838-4167. 
Naples: Marco Philharmonic Hall, 3,B. 
Contact: Rick Dyckman, Boran Craig 
Barber Construction, Naples, Fl; (813) 
643-3343. 

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

MARYLAND 
Ocean City: Isle of Wight, NA, A. Con-
tact: Chuck McGregor, Jaffe Acoustics, 
Inc., Norwalk, CT; (203) 838-4167. 

MASSACHUSETTS 
Boston: Hayden Hall, Boston University, 
2,C. Contact: Chuck McGregor, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

MICHIGAN 
Clawson: Design Evangelistic Temple, 
3,A. Contact: Wade Bray, Jaffe Acoustics, 
Norwalk, CT; (203) 838-4167. 

MINNESOTA 
Minneapolis: Minneapolis Armory, NA, 
A. Contact: Steve Orfield, Orfield Asso-
ciates, Minneapolis, MN; (612) 727-2557. 

MISSOURI 
Mokane, Callaway County: South 
Callaway R-2 School District, NA, C. Con-
tact: J. T. Weissenburgger, Engineering 
Dynamics International, St. Louis, MO; 
(314) 991-1800. 

NEW YORK 
Astoria: American Museum of Moving 
Images, NA,C. Contact: Wade Bray, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

OHIO 
Columbus: Ohio State Office Tower (Of-
fice) NA, D. Contact: Chuck McGregor, 
Jaffe Acoustics, Inc., Norwalk, CT; (203) 
838-4167. 
Kettering: Lincoln Park Amphitheatre, 
NA,A, Contact: Chuck McGregor, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

• 3 balanced mic inputs (XLR) 
• 3 line / 1 MD-PU input (cinch) 
• separate controls for bass and treble 

• illuminated VU-meter 
• delay prevents switching clicks 

• advanced electronic protection circuitry 
• speaker output 4/8/16Q, 25/50/70V 
• 30Hz-20kHz / THD: 0,03% / IMD: 0,04% 

• toroidal transformers 
• mixer, 75W and 120W available 

• UL-listed / Ftz approval 

• 3 years warranty 

HACOUSTIC USA, INC. 
209 August Road, North Babylon, NY 11703 
(516) 242-6205 

EASTMAN 
WIRE & CABLE 
MANUFACTURERS OF UL LISTED WIRE 

& CABLE FOR THE 
SECURITY AND FIRE ALARM INDUSTRY 

THE ULTIMATE IN: 
QUALITY WIRE 

FAST COURTEOUS SERVICE 
CONVENIENT PACKAGING 

STOCK SHIPMENTS 
COMPETITIVE PRICES 

GET THE WIRE YOU WANT - 
TALK TO THE WIRE EXPERTS! 

If you would like a new Catalog 
Please Call or Write 

CALL TOLL FREE 
1-800-257-7940 

P.O. BOX 139 
PINEY HOLLOW ROAD 
WINSLOW, N.J. 08095 
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COMING SOON 
TO THE RENO 
NSCA SHOW... 

DON'T MISS IT 
IT'S YOUR 

• DAILY PLANNER 

• NEW PRODUCT 
INFORMATION SOURCE 

• SEMINAR DIRECTORY 

• GUIDE TO TODAY'S 
LATEST TRENDS 

& TECHNOLOGIES 

SEE IT ON-THE-AIR, EVERY HOUR, IN EVERY HOTEL ROOM AT 
BALLY'S RENO THE NUGGET 

THE PEPPERMILL THE AIRPORT PLAZA 
AND ON LARGE-SCREEN TELEVISIONS ON THE EXHIBIT FLOOR 

Get the most out of your NSCA show. 
Manufacturers Can Contact Debra Pagan for News Information 

and Tom Soevyn at [516] 767-2500 to find out about advertising rates. 

NSCA-TV is written and edited by Sound S Communications. 
It is produced by Testa Communications and is no way associated directly with 

the National Sound & Communications Association. 



CLOSER LOOK 
(continued from page 56) 

bass note, the dust cap on the woofer 
banged into the back of the compres- 
sion driver, denting itself). 

ting bracket. Mounts are optionally 
available for drop ceilings, which com-
plement the optional matching 

systems have the HF diaphragm The compression driver ought to be transformers. 
behind the woofer; it is in front on this able to handle plenty of power, despite The CAT 40 should also be ideal for 
one. Well, according to Mitchell, the its relatively small diaphragm, since suspension in gymnasium settings. Its 
CAT 40 is, in fact, time aligned at the the diaphragm is phenolic and is fluid- enclosure provides proper baffling 
crossover, thanks to a combination of coupled to the magnetic structure for without need for "cans" that often 
group delay characteristics in the additional cooling. (Perhaps it is the don't go down very low in bass 
crossover network, and the location of somewhat less transparent sound response, or costly custom-made baf-
the driver diaphragms. Thus, the im- quality of phenolic diaphragms that fie boxes that complicate installations. 
aging and dispersion should, indeed, 
be stable and smooth through the 
crossover region. 

leads Frazier to target this model 
primarily for speech reinforcement), 
While not available at the time we 

Since the dispersion is very wide, 
fewer units will be required in dis-
tributed systems. 

Frazier states the system is primarily wrote this column, a new data sheet Due to its light weight, however, the 
for speech reinforcement, but we note 
that it has quite a wide bandwidth and 

which includes TEF measurements 
was supposed to be hot off the press 

CAT 40 (particularly the carpeted, 
metal-grille version, which includes a 

may be suitable for many wide-range by the time you read this issue of carrying handle) may prove popular in 
musical applications. Frazier does sell Sound & Communications. Apparent- portable systems, too. Another use we 
a CAT Subwoofer (40 to 100 Hz + 3 ly Frazier is serious about describing anticipate for the CAT 40 is to 
dB, 150W AES rated) to complement their products so that they (a) conform reproduce the surround sound in mo-
the CAT 40 for those applications to AES standards, and (b) provide tion picture theatres (Frazier has a 
where deeper bass is required. The adequate information for the consul- smaller model that is already popular 
CAT 40 is rated at 85 Watts, according 
to the AES standard. That is pretty 

tant to specify them, 
From what we can determine, the 

in this application). 
A compact, conical-horn loaded 

much a thermal restriction, with peak CAT 40 should be an excellent choice 2-way enclosure is something of an od-
power at some four times the 85 Watt 
level. In fact, Mitchell tells us he has 

for sound reinforcement where broad, 
uniform coverage is required. The 

dity in professional applications. From 
what we can see, Frazier has built a 

been using a 500 Watt amp, and has back of the standard cabinet includes potentially useful loudspeaker system 
only managed to do cosmetic damage 1/4-inch by 20 holes to accommodate that deserves your Closer Look. U 
to the system (on a particularly loud a 2-piece extruded aluminum moun- Circle 1 on Reader Response Card 

What's So Great About 
The New Power Amp 
From HME? 

PA11110 T. OWN/ POgyer Am.« 

\ \ 

AFFORDABILITY... 
HME's compact new PA120 packs more watts per dollar than any 
other power amp in its class. With 60 watts per channel, this stereo 
power amp is ideal for churches, lounges and theatres. 

DURABILITY... 
The PA120 is lightweight, yet rugged, and takes up only 2 spaces in a 
standard 19" rack. 

DEPENDABILITY... 
The PA120 won't have you pounding the pavement looking for fuses. 
An output protection relay circuit protects the PA120 from damage due 
to short circuits, and provides quiet turn on and turn off operation. 

It's Ability! 
ADAPTABILITY... 
The PA120 is also bridgeable for mono operation. Flip the switch and 
it becomes a 120 watt amp. A two color LED on the front panel lets you 
know at a glance whether you're in stereo or mono operation. 

AVAILABILITY... 
Call us today at ( 800) 426-8146 for the Dealer nearest you. Our 
PA120 Power Amps are available for immediate shipment. 

Find out for yourself what's so great about our new PA120!!! 

6675 Mesa Ridge Rd. San Diego, CA 92121 Phone: (619) 535-6060 Telex: 350-771 

h e 
HM ELECTRONICS, INC. 
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WORLD HARVEST 
(continued from page 47) 

sides of the stage are rear screen video 
projectors that either show the words 
to the songs, or the video output from 

angle iron that was to become a har-
ness around the 10 stacks of speakers 
took longer than expected due to the 

pin connectors. The stage mic set-up the production switcher. The house other demands on the welders. 
is designed so that when the sets are mixing station is at the rear and center On Friday at noon, the last phases 
cleared the mic lines stay in the floor of the lower section in the sanctuary. of setting the speakers in place began. 
in conduit with amp connectors. The The lighting console is also located in The main group of speakers were 
monitor position, usually center stage this area ( 15 feet by 6 feet with a 42 much heavier and required more time 
and at the back, has ample cable to inch wall) with custom racks and table to fly. The first cluster (Area 3) flew 
move to either side for musical pro- top it gives a very neat high-tech look. around 5:30 a.m. Saturday—we end-
ductions. The stage layout is as fol- Marcus had a canvas cover sewn with ed up using lots of manpower as the 
lows: 40 inputs under the band set in the Church logo on it which looks power winch (a 3,000 lb test) kept 
conduit, 16 inputs are under the great and keeps out the curious when blowing the breaker—the largest and 
singer set, six sets of six pairs are along the space is not in use. heaviest ( 1,800 lbs.) went up first. 
the front of the stage with a monitor 
cable, and four inputs at the front of Installation 

With the last of the speakers in place, 
and the Kimber cable being run by 

the pulpit area (two at each monitor The World Harvest sound system one crew, another crew worked on the 
speaker.) was installed in two weeks, with the endless ELCO connectors supplied 
The band consists of the rhythm bulk done during the week of Thanks- from Pro CO. The author wired the 

section: drums (full trap set) percus- giving. The first service was on Sun- distribution amplifier for the amps 
sion, bass, lead and rhythm guitars. day, November 29, 1987, at 10 a.m. and the outboard gear at the house. 
The keyboards are piano, synthesizer, 
and Hammond Organ. The brass sec- 

During the first week, Gepco multi- 
pair cable was pulled through the con- 

After telling the tired and nervous 
pastor for five hours, " just a few more 

tion: four trombones, five trumpets, 
five saxes and three flutes. The vocal 

duit, and the underground tunnel ( it 
feeds the TV engineering). Mike 

minutes," at 11:40 p.m., we fired up 
the system, played a CD, and proceed-

section has 16 singers plus two soloists 
and the song leader. 

Grimm from C.S.S. Audio in Morton, 
Illinois, oversaw the final stages of wir- 

ed to "smoke their socks off." The 
system sounded great with a few 

The stage is 85 feet across and 22 
feet in depth. Center stage and one 

ing the house and monitor consoles, 
and hanging the first small cluster of 

minor wiring glitches. All speakers in 
phase, and with all amps cooking hap-

floor up is the Baptismal area, revealed speakers. The cable was pulled in pily, we still had 10 whole hours till 
when the curtains are opened. To both three days, and the fabricating of the 4,000 people would be in for Sunday 

AsE.S•T•H•E•T• I•CS 
The new CSV Series speaker systems by Community complements the decor of the 
most discriminating contemporary commercial environment. CSV sound systems 
and floor monitors' built-in dynamic protection circuitry assures high reliability. Our 
simplified brackets guarantee ease of installation and offer the system designer a 
wide choice of mounting options. Also available are visually identical, specification-
equivalent, optimally vented low frequency enclosures. 

ICommus-74 
Community Light & Sound, Inc. 
333 East 5th Street 
Chester, PA 19013 
(215) 876-3400 
tlx 834649 PhillyPA Cher 
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worship services. By this nine the crew The next day was spent finding tools Few manufacturers list how their 
had been working around the clock and cleaning up a few lose ends. amps handle reactive loads, some crit-
since Friday. The equipment package came from ics said. Since most loudspeakers are 
Everybody was pleased things were 

working, but there was much left to 
the Washington Professional Systems, 
a division of Chuck Levin's Washing- 

very reactive and variances between 
models are vastly different, consult-

be done. The rest of the night was ton Music. The system was installed ants would like to see specifications of 
spent watching the paint dry on the with the help of Mike Grimm, the power amplifier performance into re-
sets so mics could be placed on the volunteer crew from World Harvest active loads on data sheets. 
band set—no small task. Just after Church, and Marcus Vegh working Another request from a wish list in-
8:00 a.m. it was realized that the around the clock to meet the deadline. cluded more manufacturer research 
ELCO connectors for the monitor What more could you ask for? A quai- concerning the effects of dynamic 
board had been pinned upside-down. ity system, under budget, on time. speaker loads on power amps. "I 
In the time left, we could only hook and sounding good. a think the manufacturers are still look-
up the lines between the house and ing at sine waves too much," 
monitor consoles, and the author Sandy Dillion is currently Director of McGregor said. "They should attack 
mixed monitors as well as the house. Audio and Video with Bethany World their designs from time delay rather 

First service, 51 hours straight, no Prayer Center and has been a radio than frequency delay." 
rehearsals, no real-time analyzer to 
pink-noise the monitors, so we impro- 
vised and by 10:10 we were ready to 

announcer for four years. He has 
consuited for CBN, Rock Church, 

. Evangel Temple (video & audio) Bethany 
World Prayer Center, PTL TV, the 

While few contractors mentioned 
price, Altel Sound Systems Inc., New 
York, listed price as a top priority. 

have Church. We got through the first 
and 

Jimmy Swaggart Ministries. Prices differ widely in regard to appli-
service—no casualties—that was cation, but in general Altel prices 
recorded by the television crew, for amps around the $5 per watt range, ac-
broadcast locally. That afternoon af- POWER AMPS cording to Purchasing Manager, Jack 
ter a one and a half hour nap it was (continued from page 30) Bilodeau. Serviceability is a key fac-
back to the ELCO's, getting the mo- tor also, and many contractors are 
nitor board happening, mixing the presence lights, an operator can easi- leaning towards power amps that cas-
evening service—a concert by a Texas ly see which unit(s) in a bank of many ily slip out of racks for servicing. 
based singer—that further helped to amps is not functioning. Similarly. Some contractors even review a 
test the system. Just after 10:45 p.m. overload indicators are important as manufacturer's attitude on system 
we turned out the lights and crashed. well. problems. "I like a manufacturer that 

St. Thomas The Apostle 

Catholic Church 

Smyrna, Georgia P 
SYSTEM z_oxispeater 
Permanent Installation Loudspeakers 
from Professional Audio Systems 

Ultra 
Perforeece 

PAS offers an alternative to the ugly black box: A high performance loudspeaker 
system that will blend with the decor of your installation. 

Finland birch enclosure with a foam grille can be stained or painted to 
match the interior. Cosmetically pleasing aircraft flypoints provide a safe, 
painless installation. 

Coaxial loudspeakers with Constant Coverage horn design provide ex-
tended high frequency control. Dedicated System Processor with 
TOC-r. (Time Offset Correction) produces a near perfect phase 
response. 

Trapezoidal enclosures can be arranged for 360 degree coverage. The 30 
x 60 degree coverage angle can be implemented in either the vertical or 
horizontal by merely rotating the coaxial loudspeaker 90 degrees. 

Available in either 12 inch (P112-2a/p) or 15 inch (PI15-2a/p)enclosures. 
18 inch subwoofer (P118-1) can be used along with PI-1 
System Processor. 

Don't settle for the ugly black box when you can install the 
Ultra Performance PI System into your High Tech Decor. 

Professional Audio Systems 

1224 W. 252nd St., Harbor City, CA 90710 

Installed by Davis Audio, Inc., Atlanta, Georgia (213) 534-3570 • Telex: 469-539 
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wants to know what a problem is in 
a system even if their product isn't at 
fault—the kind of manufacturer who's 
concerned that one problem tarnishes 
the whole system," Shaw added. 

One reason only a small group of 
amps are preferred by sound special-
ists is reliability and manufacturer 
back-up, according to all. 
With most power amps offering 

similar features, reliability and after 
sale services are many times the decid-
ing factor when consultants and con-
tractors specify amplification. Clearly, 
the marketplace criteria for amplifiers 
are becoming size, efficiency, input 
features, and audio quality, versus out-
put power per dollar. 

CONTRACTING 
mainued from page 60) 

The total time required for installa-
tion and training of this phase of Sili-
con System's CCTV system took less 
than three weeks. 
Perhaps the most interesting aspect 

of installation was the laying of 1,500 
feet of cable from the two cameras in 
the back parking lot to the security of-
fice, "To lay the cables, we asked the 
installers to take the long way 
around," Meyers said. "That is, 
rather than dig directly though the 
asphalt parking lot, which would have 
been very expensive and an inconve-
nience to everyone, we requested that 
the cable be laid in the landscape soil 
surrounding the facility." 
Thin, 18-inch trenches were dug in-

to the ground to lay the cable, with a 
pull box located every 50 feet to en-
sure future identification of connec-
tion problems and maintenance. 
Another aspect of installation was 

the placing of a "panic button" at the 
base of the camera pole in back of 
Building B. Should an employee en-
counter an emergency situation, push-
ing the panic button will initiate a P/A 
system that can be heard inside the 
security office. 

Silicon Systems expanded its CCTV 
system in 1987. The company added 
eight more cameras, three more moni-
tors, an additional digital multiplexer 
timelapse recorder and a video camera 
switcher—all stored in the security 
office. 
Two cameras monitor the inside and 

outside of Silicon Systems' shipping 
door at the back of Building B. The 
camera outputs are simultaneously 

Become a distributor for 
MacKenzie's new digital 
message-on-hold system  

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

THE PRODUCT 
It's MacKenzie's Dynavox Digital 

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

Dynavox has no moving parts and 
requires no maintenance. In fact, each 
Dynavox system is unconditionally 
warranted for two years of trouble-free 
operation. The sound is completely 
natural. It's perfect for promotional automatically with absolute reliability. 

messages and all types of music. Best of 
all, Dynavox is manufactured by MacKenzie Laboratories, the leading name 
in message repeaters for over 25 years. 

THE PROGRAM 

To a limited number of committed distributors, MacKenzie is offering a 
complete marketing program filled with money-making potential. Here are just 
a few of the outstanding features: 

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

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

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

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

1.35,:avox runs continuously and repeats 

MACKENZIE MacKenzie Laboratories, Inc., 5507 Peck Road Arcadia, California 91006 USA, 818-579-0440 

March 1988 
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NSCA • WORKSHOPS • EXHIBITS • MORE 

EXPO -db 
RENO NEVADA • BALLY'S GRAND 

MAY 18th 19th, 

MAY 
SMTWTFS 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 
151617 eee21 
22 23 24 25 26 27 28 
29 30 31 

MARK YOUR CALENDAR 

312/593-8360 w  

displayed on a single monitor using 
the digital multiplexer, but are not 
linked to a recorder. 
The last six cameras are located in 

interior settings for a variety of 
purposes. 
Four of these cameras are triggered 

by a motion detector and provide 
views of a company safe, the office 
supply center, the cafeteria and the in-
terior of a gas blockhouse in back of 
Building A. One monitor in the 
security office displays the outputs 
from these cameras when activated. 
When more than one camera is trig-
gered, the monitor displays the views 
via sequential switching. 
The sixth interior camera is focused 

on a photocopier machine and its out-
put is shown continuously on the fifth 
and final video monitor. A single time-
lapse recorder can record the outputs 
from all six interiors cameras as they 
are all linked with the switching 
device. 

In December, 1987, the company 
completed construction on a third 
building at its headquarters facility. 
Meyers expects to double the size of 
his CCTV configuration in 1988. U 

The Editors of Sound & Communications 
. . . are always looking for qualified contributors 
who wish to write for the publication on a 
freelance basis. 

If you are involved in the 
Sound & Communications industry, and would 
like to write for the magazine bearing its 
name, please write to the editor at the below 
address and outline your experience and 
particular interests. 
Thousands may share your interests and 

we're willing to share them with our readers. 
The Editor 

Sound & Communications 
25 Willowdale Ave., Port Washington, NY 11050 • (516) 767-2500 
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ELECTRONIC SECURITY/ 
AUDIO SYSTEMS 

ENGINEER 
HOLMES & NARVER, INC. is seeking an 
engineer with general technical knowl-
edge of security and/or audio system 
design. Experience with intrusion detec-
tion, CCTV alarm assessment, alarm 
monitoring, intercom and public address 
systems integrations along with noise 
control engineering is desirable. Job re-
quires Project Management abilities and 
interaction with clients. BSEE is required; 
one year of design experience and profes-
sional registration is desired. 

Qualified applicants should forward their 
resume in confidence to: 

Tessie Landaz 

HOLMES & NARVER, INC 
P.O. Box 93838 

Las Vegas, NV 89193-3838 

U.S. Citizenship Required 
An Equal Opportunity/ 

Affirmative Action Employer 

11 
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OPAMP LABS INC (2g13) 934-3568N1- -

1033 N Sycamore Av LOS ANGELES CA, 90038 

FREE 44pg Catalog & 80 Audio VIdeo 
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TRANS ACN 

Regional Sales 

Manager 
- WEST COAST - 

Dukane Corporation is a diversified manu-
facturer of sophisticated electronics sys-
tems used in the health care, aerospace, 
manufacturing and educational markets. 
We have an immediate opening in our 
Communications Systems Division for a 
Regional Sales Manager for the west coast 
region. 

This individual will be responsible for the 
following types of activities: - managing 
territory distributor organization, making 
sales presentations, working with archi-
tects, engineers and consultants to coordi-
nate products sales, interfacing with 
Dukane corporate personnel in a variety of 
departments and meeting or exceeding 
sales forecasts for territory. 

For consideration, candidates must have 
sales experience in or selling to a distribu-
tor, knowledge of the electronics industry, 
willing to travel and at least a 2 year busi-
ness degree. Ideal candidate will have 
specific experience selling sound and 
communications systems and extensive 
exposure in a distributor structured organi-
zation. 

This position offers a salarycommensurate 
with experience and comprehensive bene-
fits that include profit sharing, 401K plan, 
and educational assistance. Send resume, 
including cover letter detailing salary his-
tory, to: 

Emp oyment Manager 
2900 Dukane Drive 

DUKANE St. Charles, IL 
CORPORATION 60174 

An equal opportunity 
employer m/f/h/v 

DUKANE 

March 1988 
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CUSTOM PANELS 

Anodized aluminum, photo plastic, silk 
screened or engraved for control panels 
and connector termination. Rack rails, 
hardware and custom circuit cards 
PROTO-TEC - (815)744-7173 

108 Fairlane Dr. Joliet, IL 60435  

I SEE 
MUM 

SESCOM. IN 

'the audio source' 

FOR ALL OF YOUR AUDIO NEEDS 

2100 Ward Drive Mender son,NV 89015 U.S.A. 

CALL TO RECEIVE A COPY OF 

OUR POCKET- SIZED CATALOG 

CATALOGS 8 ORDERS: (800)834-3457 

OTHER BUSINESS 1702/585-3400 

TWX(910)397-8998 

SM 

5E5 
SUM 

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

TIME SAVERS 

• PUSH-PULL RODS Get Cable through tight places. iF,t 

• TEST.SET, For the Audio Serviceman E 

• EASY.KARY'r. Wore Reel Holders — 3 sizes. E 

• SPEAKER SUPPORT TRUSS IT-Bar Bridge) 

Prevent ceiling sag. Speed Installation. 

• SPEAKER ENCLOSURE, for use vvith the trust 

• EXTENSION CORDS 3 ft. and 10 ft. U.L. Listed L 

All 50 states call 1.800-527.1522 

OR, Call Collect Local Phone 214-948.8450 

INSTALLATION & SERVICE AIDS 

ELECTRONIC SYSTEMS 
PROJECT SUPERVISORS/ENGINEERS 
ESI Company, Inc., a leader in the Jail and 
Prison Electronic Industry is seeking ex-
perienced staff to manage projects in 
Texas, Tennessee, Georgia and Florida. 
Systems installed include Facility 
Management, Computer/Multiplex, Fire 
Alarm, Audio, Intercom, CCTV, MAN and 
Locking Control. Salary is based on ex-
perience and management skills. Join a 
growing company. 
Contact: Warner Speakman or Bill Jones 

1877 Vanderhorn Drive 
Memphis, Tennessee 38011 
(901) 386-7340 

RJ3 I X JACKS & CORDS 
WIRE & CABLE 

UL-PLENUm-F IRE 
"8" CCNNECTCRS. TIE WRAPS 

DRIVE RINGS & PINS 
ARROW STAPLERS 

FASTENERS 

CALL TOLL FREE ) 

 .11ç 

cabletronix 
800-4 3 1 -W IRE (USA) 
SOO-042-W IRE (NY)  

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

I 25 percent off rate card (up to 1/3 page). 

161 
Classified listings are accepted up to the 
25th of the month proceeding publication. 

Name  

Address  

City/State/Zip  

Telephone  

Credit Card #  

Check Heading You Want 

SERVICES f   MISCELLANEOUS 
E FOR SALE SITUATIONS WANTED I 
ri FOR RENT Ell HELP WANTED 

Please send copy & payment to: 
Sound & Communications Classifieds 

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

ime am um imam sum um amp am imam mg amol 
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Coming in 
April... 

is our special NSCA dis-
tribution issue packed 
with interesting, fact-
filled features spotlight-
ing the applications of 
today's products which 
give Sound & Communi-
cations readers the 
technical and business 
information they're 
looking for to stay on 
top of this industry. 

Look for articles 
on these topics in 
April: 

NSCA Preview 

Outdoor Sound 
Reinforcement 

Video Communications 

Send Me A Salesman! 

Basic Principles For 
Suspending Loudspeaker 

Systems, Part II 

Don't miss the 
April issue of 

Sound & Communications 
magazine 

RS# 
Ad Index 
Company 
AKG Acoustics 
(203) 348-2121 

223 Altec Lansing 
(405) 324-5311 

214 Audio Sears 
(607) 652-7305 

252 BGW Systems 
(213) 973-8090 

220 Bose Corp. 
(617) 879-7330 

217 Canare Cable 
(818) 840-0993 

222 Carver Corp. 
(206) 775-1202 

237 Community Light & Sound 
(215) 876-3400 

231 Crown International 
(219) 294-8000 

247 Eastman Wire & Cable 
(800) 257-7940 

229 Frazier 
(800) 643-8747 

246 Hacoustic USA 
(516) 242-6205 

234 HM Electronic 
(619) 535-6060 

244 IED 
(502) 267-7436 

211 IRP 
(312) 439-3600 

213 JBL 
(818) 893-8411 

219 Klark-Teknik 
(516) 249-3660 

251 L & L Sales 
(615) 868-6976 

226 Mac Kenzie 
(818) 579-0440 

249 Marshall 
(213) 390-6608 

227 Monster Cable 
(415) 777-1355 

224 Panasonic/Ramsa 
(714) 895-7272 

236 PAS 
(213) 534-3570 

216 QSC 
(714) 645-2540 

215 Quam-Nichols 
(312) 488-5800 

212 Shure 
(312) 866-2200 

230 Studer ReVox 
(615) 254-5651 

232 Swintek 
(408) 378-8091 

233 Tannoy North America 
(519) 745-1158 

248 Tappan Wire & Cable 
(914) 359-9300 

242 Telex 
(612) 887-5550 

221 Turbosound 
(212) 460-9940 

210 University Sound 
(616) 695-6831 

243 White Instruments 
(512) 892-0752 

218 Yamaha 
(714) 522-9011 
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VOICE-NIATIC... 
the only modular automatic mixer 

that can be used with any microphone 

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

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

VOICE-MATIC® Specified by 
sound contractors and con-
sultants worldwide. Designed and manufactured by a 
company dedicated to solving problems in sound 
with state-of-the-art innovations and technology. 

Circle 211 on Reader Response Card 
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Equalizer Module ... 

All IRP prodLcts are made In the U S A 

Level-Matie Module 

VOICE•MATIC® 
automatic microphone mixer 

INDUSTRIAL 
RESEARCH 

PRODUCTS, 
INC 

A ''. rtOiv-ee.4 COMPANY 

321 Bond Street • Elk Grove Village, IL 60007 
In IL: 1-312-439-3600 

TOLL FREE: 1-800-255-6993 
TELEX: 701845 • FAX: 1-312-640-9607 
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inspiration 

The Shure Automatic Microphone System... 
wherever microphones and-people gather. 

AT&T World Headquarters. The Pentagon. Bally 
Casino. St. Peter's Cathedral. Alberta (Canada) Provin-
cial Courts. Ft. Wayne City Council. Wherever 
speech-related multi-mic systems are needed, the Shure 
Automatic Microphone System (AMS) provides the 
perfect solution. It combines microphone, mixer and 
logic technology in a totally integrated package. 

The AMS System turns on and off automatically with 
the sound source—smoothly, quickly and quietly. Unlike 
other multi-mic systems, set-up is quick and simple with 
no need for complicated readjustment after 
the initial installation. Add-on options in- sa 
clude the AMS 880 Vidéo Switcher 

Interface. It's these features that make 
the Shure AMS the number one 
choice for multi-mic applica-
tions—from security monitor-
ing to churches, courtrooms, 
conference rooms, legislative 
chambers and broadcast studios. 

Shure's Automatic Micro-
phone System—the right mic, wherever microphones and 
people gather. 

'PRE e 
For more information, write or call 

Shure Brothers Inc., 222 Hartrey Ave., 
Evanston, IL 60204, (312) 866-2553. 

THE SOUND OF THE PROFIESSIONALe...WORLDWIDE 
Circle 212 on Reeder Response Card 



ASSOCIATION 
MEMBERSHIP 

23% 

9 0 0 

7% 

NSCA AES NATA IEEE IBMA 

ly 4.9 percent did sales of tape/cartridge, 
4.5 percent engaged in SCA/satellite, and 
5.2 percent checked music library rental/ 
programming. Clearly, the vast majority 
of background music business done by 
our respondents was in system hardware. 
Under "Equipment Brands," we asked 

two related questions: List the three top 
lines you are selling; and List the three 
manufacturers you have the best relation-
ship with. One might expect the answers 
to the two questions to be the same, and 
in fact the result came very close to that. 
There were, however, vast fluctuations 
within individual responses. 
When the results were tabulated, the 

"three top lines you are selling" came out 
to: "IDA, Atlas/Soundolier and JBL. The 
three manufacturers with the best rela-
tionship were TOA and Atlas-Soundolier, 
with JBL and Electro-Voice tied for third 
place. (These results are pretty much 
consistent with last year's results.) 
On an individual basis, however, many 

respondents listed their three top brands 
with totally different top relationship 
companies. For instance, one response 
read: Top selling — Dukane, Bunting, 
3M; best relationship — Altec, TOA, 
Atlas. More typical were reversals of posi-
tions. For instance: Best selling — 3M, 
Muzak, AEI; best relationship — 3M, 
AEI, Muzak. Or: Best selling — Altec, 

I t 
JBL, Yamaha; best relationship — 
Yamaha, Altec, Comtek. Clearly, the rela-
ive placement of the companies often 

CONVENTIONS ATTENDED 

23% 210/0 10% 

NSCA AES NATA ISC NAAM 

depends on individual factory sales-
people, reps or distributors and the 
nature of a particular sound contractor's 
business. 

Surprisingly, however, it all balanced 
out in the end, with best sellers and best 
relationships somewhat in sync. 

THE CONTRACTORS 
THEMSELVES 

What are the interests of sound con-
tractors? We asked our subjects what 
organizations they belong to. Sound con-
tractors are a rather technical group. As 
might be expected, the biggest percent-
age, 37.7 percent, belong to NSCA. The 
next largest group, 22.8 percent, belong 
to the AES. Nine point three percent 
belong to NATA; 6.7 percent belong to 
the IEEE; six percent belong to the 
IBMA. Only .4 percent belong to the 
NCAC. 
Of the conventions attended by our 

respondents, NSCA racked up the 
highest percentage, with 42.5 percent of 
the respondents attending the NSCA 
convention (although only 37.7 percent 
actually are members of NSCA). Twenty-
two point eight percent attend the AES 
convention; 11.6 percent attend NATA; 
11.2 percent attend ISC; 8.2 percent at-
tend Commtex; and 6.7 percent attend 
IBMA. (Only 4.1 percent attend the 
SMPTE convention, although 4.5 per-
cent belong to SMPTE.) 

USE OF COMPUTERS 

40% Use 
•  IBM-PC/XT/AT 62% 

•  IBM System 2 14% 

111 Apple 13% 
III MAC 11°, 

Would Buy 

111 IBM-PC/XT/AT 

•  IBM System 2 

al MAC 18% 

Pl Apple 4% 

55% 
23% 

How do contractors work? Of those of 
our respondents using a personal com-
puter (not including accounting systems), 
61.8 percent use an IBM PC/XT/AT; 
14.4 percent use an IBM System 2; 12.6 
percent use an Apple; and 11.2 percent 
use a MacIntosh. 



MOST IMPORTANT MARKETS MOST NEGLECTED 
IN 1987 

Commercial Sound Reinforcement 

Security 8z Fire Alarms 
 4 

16% 

Nurse Cali 

16°. 

System Hardware Sales/Installation 

16% 

Video Systems (except Security 
Systems) 

15°A 

Professional Sound Equipment 

Entertainment Sound Reinforcement 

(Installed) 

Factory Paging/Talk back 

14% 

Other Wired Intercoms 

13 00 

Sound Service (Rental 8z Operations) 

12% 

Keyphone Sales/Installation 

Commercial Sound Reinforcemerit 
(Portable) 

Office Intercom 

Other Hospital/Health Care Intercom 

80/0 

Of those respondents planning to pur-
chase a computer, 55 percent plan to buy 
an IBM PC/XT/AT; 23.4 percent plan on 

MARKETS 

Teleconferencing 15°. 

14% 

the IBM System 2; 17.8 percent plan on 
a MacIntosh; and only 3.8 percent are 
planning to buy an Apple. 
Sound contractors are a hard working 

lot. They gave their time and energy to 
filling out our survey forms (for which we 
are appreciative). They are making pro-
jections based on finessing the markets 
they serve; and they are attending con-
ventions and reading the literature. The 
market shows no great flip flops from one 
year to another; it is a stable growing 
market. 

CONTRACTORS SPEAK OUT 
Sound contractors are a vocal lot. 

Respondents to our sound contracting 
survey were given a space on the survey 
for comments. Some of the comments are 
reprinted here: 
• "Suppliers very frequently do not 

keep their dealers informed on prod-
uct availability, creating embarrass-
ment and strained relations with 
customers — and loss of time on in-
stallations. Specifications on units are 
not reliable. We test every piece and 
allow lots of percent minimum and 
maximum. They could do better!" 

• "The public is not educated enough 
about electronic systems, in general. 
That could make life a lot easier." 

• "On a national, state or local level, 
there should be an exam or certifica-
tion to qualified sound/electronic con-
tractors so that the end-user knows 
that he is getting quality equipment, 
installation, and/or service. The end 
user could also expect to pay more for 
a qualified technician. 

"Sound contracing is a very lucra-
tive business if you are able to deal 
with all the governmental b.s." 

• "We've found in the BGM area a lack 
of promotional material from suppliers 
(producers) that is available for pro-
motions like direct mail campaigns or 
any other promotion of BGM to the 
end user (prospective clients)." 

• "There is a lot of money out there, 
and one must remember that after the 
sale the only thing left is service." 

• "Weed out incompetents! A lot of sys-
tems make sound but are unintelligi-
ble and not engineered properly. Make 
the customer more aware of high 
quality systems that work." 

• "There seem to be many well paid 
audio engineering firms with little 
practical experience. We need to work 
together to separate audio specs from 
electrical in contract bids. As an in-
dustry we should strive to educate the 
public on the benefits of our in-
dustry." 

• "Quality control in all phases leaves 
much to be desired and affects our 
business." 

• "I feel betrayed and angered by those 
manufacturers who thwart our efforts 
to abide by the copyright laws by in-
tegrating AM/FM receivers with their 
amplifier line. These companies ap-
parently feel it's okay to use ' free' 
radio as an alternative to a commer-
cial music supplier." 

• "The sound industry as a whole still 
believes that profit is a dirty word. 
They sell equipment at a 10 percent 
or 20 percent markup, then pay 
themselves $ 15 per hour as a job pro-
gresses. No other industry works so 
cheap." 

Sound & Communications magazine ap-
preciates the time our survey respondents 
spent filling out the form, and adding 
their own comments. 

This report was written by the staff of 
Sound & Communications. Research assis-
tant Daniel G. Fraas. 
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See how it sounds at the top. 
Perhaps you want to check the performance 

specs of a new speaker system/design. Or 
solve intelligibility problems in a large audi-
torium. If your job involves acoustic analysis, 
the new TEF*12 Plus will put you on top. 

The TEF 12 Plus is a compre-
hensive system for looking at 
sound. One machine, portable 
and software driven, replaces 
analyzers that cost more but 
do less. It's equally at home 
in the speaker lab, on the 
assembly line, or in the field. 
And with new software and 
operating speeds over twice as fast as its 
predecessor, the TEF 12 Plus does the work 
of a multitude of specialized instruments. 

For speaker designers and manufacturers, TEF 
provides the functions of an anechoic chamber, 

gives accurate phase measurements, and 
permits time alignment and cabinet reflection 
measurements. 

If you're a sound consultant or contractor, 
TEF helps you align and EQ speaker clusters, 

set delay lines, and measure 
phase and impedance. And, 
you get quick, accurate RT60, 
STI, rapid STI, and ALCON 
measurements. 

See where the new TEF 12 
Plus can take you. Circle the 
reader service card number 
for more information. Or, to 



Figure 1. Continuity Measurement with a VOM 

Tt his installment 
escribes the most 

ommon types of 

est equipment 

given here represent only a 

small sample of the possible 

uses for audio test equip-

ment, and are intended to 

used in setting up and oper-

ating sound systems. 

A full course in measure-

ment and instrumentation is 

clearly far beyond the scope 

of this article. The examples 

provide an introduction to 

the basic principles of sound 

system measurement. 

The Volt-Ohm Meter 

Volt-ohm meters (VOMs) 

are among the most useful 

SOUND SYSTEM 
by Gary Davis 

(A reprint from the Yamaha Sound 
Reinforcement Handbook) 

Editor's Note: The Sound Reinforcement Handbook was written 
for Yamaha by Gary Davis and Ralph Jones and published by Hal 
Leonard Publishing Corporation at the end of 1987. The dedica-
tion reads: "This handbook is dedicated to the sound reinforcement 
industry, and to all those people who have worked so hard to bring 
better sound and music to the world." Sound and Communications 
magazine is pleased to reprint, by permission, Part II, Section 7, 
"Sound System Test Equipment." The Sound Reinforcement Hand-
book is copyright 1987 by Yamaha Music Corporation and Gary 
Davis & Associates. 

44 Sound & Communications 



Figure 2. DC Voltage Measurement with a VOM 

tools in the sound techni-

cian's tool kit. VOMs can 

perform a wide variety of 

tests, and are used in serv-

icing all types of electronic 

equipment. 

As the name implies, a 

VOM is actually two instru-

ments: a voltmeter (which 

There is also a difference 

between "average" and 

"RMS" reading voltmeters. 

For the purpose of measuring 

pure sine waves, an "aver-

age" reading VOM is suffi-

cient. However, the accurate 

measurement of the value of 

an audio signal, with corn-

measures voltage), and an 

ohmmeter (which measures 

resistance). Both sections will 

incorporate switch-selectable 

ranges. 

The voltmeter section of a 

plex waveforms, requires a 

true RMS detector circuit. 

Such circuits tend to be ex-

pensive, so many VOMs cut 

corners and use a less com-

plex averaging circuit. De-

'EST EQUIPMENT 
VOM usually is capable of 

both DC and AC voltage 

measurement. For audio pur-

poses, the AC voltage section 

of the VOM should remain 

accurate throughout the full 

audio band (20 Hz to 20 

kHz); some VOMs are not 

accurate above 1 kHz, 

however, so be sure to check 

the meter's specifications. 

pending on the frequency 

and waveform, the "RMS" 

reading obtained with such 

meters on an audio signal can 

be inaccurate. For gross au-

dio signal level measure-

ments, it may not make a 

difference to you, but for pre-

cise measurements, you'll 

want to use a meter with a 

true RMS detector. 
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Figure 3. AC Voltage Measurement with a VOM 

The most common type of 
display used in VOMs is the 
meter movement, consisting 
of a galvanometer-driven nee-
dle superimposed over a scale 
from which readings are 
taken. In digital VOMs (also 
called "DVMs' an abbrevi-
ation for Digital Voltmeters, 
not doctors of veterinary 
medicine), multiple-digit li-
quid crystal displays are most 
often used (older types of dig-
ital meters may have seven-
segment LED displays which 
draw more power). 
VOMs require two wires, 

called probes, for connection 
to the electrical points that 
are to be measured. VOM 
probes are normally color-
coded: The red probe is the 
" + " or positive connection, 
and the black is the " — " or 
negative. In some measure-
ments, the polarity of con-
nection is crucial to the 
measurement; in others, it 
does not matter. 

Figure 1 shows the use of a 
VOM to measure continuity in 
a cable. This measurement 

SINE WAVE 
OSCILLATOR 

Figure 4. Driver Testing with a Sine Wave Oscillator 
and a Power. Amplifier 

uses the resistance-measuring 
(ohmmeter) circuit of the 
VOM. Note that polarity of 
the probe connections does 
not matter. If more than a few 
ohms resistance are measured 
here, the cable conductors 
may be too small for the length 
of cable, there may be a frayed 
conductor (with broken 
strands), or a bad solder joint 
at one of the connectors. On 
the other hand, continuity and 
resistance measurements rely 
upon a battery in the VOM to 
provide a test voltage; as the 
battery ages, the meter must 
be iecalibrated. Make sure you 
first "zero" the meter by 
touching the meter probes 
directly to one another and ad-
justing the calibration knob on 
the meter (nearly all VOMs 
have one) until 0 ohms 
resistance is indicated. If a zero 
reading cannot be obtained, 
replace the battery in the 
VOM. 

Figure 2 shows the use of a 
VOM to measure a battery. 
This measurement uses the 
DC voltage-measuring circuit 

LOUDSPEAKER 

of the VOM. Polarity of the 
probe connection is important 
in this case. 

Figure 3 shows the use of a 
VOM to check the line voltage. 
This test uses the AC voltage-
measuring circuit of the VOM. 
Polarity of the probe connec-
tion is not important, but it is 
very important to ( 1) be sure 
that the range switch of the 
VOM is set correctly (to "AC" 
and a sufficiently high voltage 
range); and (2) be extremely 
careful with the handling of 
the probes, to avoid electrical 
shock and to avoid short-
circuiting the outlet by touch-
ing the probes together. 

The Sine Wave Oscillator 
A sine wave oscillator is a 

signal-generator that produces 
a sine wave output. Normal-
ly, both the frequency and the 
output level are variable. 

SINE WAVE 
OSCILLATOR 

tecting distortion—which will 
show up as an obvious change 
in tone quality. The change in 
tone is cause by added har-
monics, which are products of 
the distortion. Some examples 
of uses of the sine wave oscil-
lator are given below. 

Figure 4 shows use of the 
sine wave oscillator to test a 
driver. By sweeping the fre-
quency of the oscillator and 
listening carefully, you can 
find mechanical defects (such 
as a loose suspension), most of 
which will cause a distinct 
buzzing sound. To test for coil 
rubbing in a midrange cone 
type driver, set tile frequency 
of the oscillator to between 5 
Hz and 10 Hz; coil rubbing 
should show up as a scraping 
sound. An easier, and just as 
effective, technique is to gent-
ly press the cone in from the 
front, and push it out from be-

POWER AMPLIFIER 

f>s<1 

o 
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Figure 5. Loudspeaker System Testing with a Sine Wave Oscillator 
and a Power Amplifier 

For sound system measure-
ments, it is best if the oscilla-
tor covers the full audio range 
from 20 Hz to 20 kHz (actu-
ally, it's better to go beyond 
this range so that filter cut-off 
points or amplifier bandwidths 
can be accurately established). 
Some sine wave oscillators 
have output level controls that 
are calibrated in dBu (or 
dBm), and this feature can be 
very useful in audio work 
(although it is not essential). 
The distortion figure of the os-
cillator must be as low as 
possible. 

Sine wave oscillators are 
used for a wide variety of 
sound system measurements 
which require a known signal 
source. Since the sine wave is 
the purest wave found in na-
ture and has no harmonics, it 
is particularly useful for de-

hind (symmetrically) and to 
feel for any scraping (and listen 
for it, too). 

In Figure 5, we replace the 
driver with a loudspeaker sys-
tem. By sweeping the oscilla-
tor in this setup, you can 
detect not only driver defects, 
but also cabinet resonances, 
loose hardware, and other 
mechanical sources of 
distortion—all of which will 
tend to show up at low fre-
quencies. You must be careful, 
however, not to be confused by 
resonances in the room (loose 
ceiling tiles or wallboard, 
fluorescent light fixtures, and 
so on). If the test can be done 
outdoors, of course, such spu-
rious "sympathetic vibra-
tions" can be eliminated. On 
the other hand, sometimes it 
is beneficial to run the test in 
the actual listening environ-
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THE 

IEQ 
WITH 
Smartcurve TV 

Not Just Another 
Programmable Equalizer 
With MIDI " 

The IEQ with SmartcurveTM is a 
programmable. high performance 

graphic equalizer that includes a 
video output. For those who wish to 
enjoy the video output of the IEQ, 
ART makes the IEQ Video Monitor.* 

SmartcurveTM. proprietary software 
developed by ART gives you instant 
actual frequency response as easy 
as the push of a button. 
The IEQ Family consists of both the 
2/3 octave and the 1/3 octave 
graphic equalizers. Both types come 
in two varieties. Controllers and 
Satellites. A Controller is a self-
contained programmable intelligent 
graphic equalizer capable of 
controlling 15 satellites at once. 
IEQ Satellites are exactly the same 

unit except the front panel controls 
are eliminated.' 
IEQ Model Specifications: 
Controller 8. Satelite 
- 128 batter,, backed presets 
- MIDI 
• Frequency Response 
20Hz-20kHz 1: 0.5dB 

- THD - 5- .009% Ern 1kHz, OdBM typical 
• Dynamic Range - 100dB typical 
• Balanced itputs and outputs 

• IEQ Video Monitor Features 
- 19" rack mountable 
- NTSC compatible monochrome monitor 
- 4 Selectable inputs 
- Standard RCA jacks for easy connections 

It Has To Be A Work Of . . . 

Applies Research 6 Technology 

215 Tremont Street 

Rochester NY 14608 

(716) 436-2720 

TELEX 4949793 ARTROC 

FAX (716) 436-3942 

For more InlormatIon see your local dealer 
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1 See the Sound 
This is a video output of the 

1E0 as the unit is being adjusted 
The sliders can be moved + 15dB 
in 1:2dB steps to get the exact 
response you need. With the 
simple push of a button, complex 
equalization can be done in 
seconds with incredible accuracy. 

2 Hear the Sound 
The power of the 1E0 readily 

becomes apparent as the video 
display pots the frequency 
response due to the slider settings 
The 1E0 offers high quality ,: on-
stant -0- equalization The video 
graphic aisplay shows the con-ela-
tion between the sliders and the • 
frequency response 

Smartcurve' on and 
perfect equalization is at yo,if finger-
tips. Note the difference between the 
second frame, (Smartcurve OFF) 
and this frame The position of the 
sliders represent th a actual frequency 
response of the EQ. Interact.on 
between bands is virtually eiiminated 
Incredible! Just think, now when you 
adjust the EQ you get exacV what 
you need. The -perfect 'EC') Let you 
eyes end ears decide 
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SINE WAVE 
OSCILLATOR 

Set Console Output 
To 0 VU 

MIXING 
CONSOLE 

Figure 6. Measuring Nominal Operating Levels with a 
Sine Wave Oscillator and a VOM 

ment so that the loose tiles, 
etc. can be found and dealt 
with. 

Figure 6 illustrates use of 
the sine wave oscillator and an 
RMS-reading voltmeter (or 
VOM) to check the operating 
level of a mixer or other com-
ponent employing VU meters. 
The normal frequency to use 
for this test is 1 kHz. 
The system levels are first 

set so that the meter reads () 

VOLT/OHMMETER 

VU. This is best done by start-
ing with a known output level 
from the oscillator (generally 
0.775 volt RMS for 0 dBu rat-
ed inputs, or 0.316 volt RMS 
for — 10 dBV rated inputs), 
and then adjusting the level 
control of the equipment un-
der test. 
When the sound equip-

ment's output meter reads 0 
VU, the reading on the volt-
meter is the nominal operating 

level. If a dBu scale is not 
provided on the VOM, the 
equivalent value in dBu is 
readily calculated (see "Yama-
ha Sound Reinforcement 
Handbook," Part 1, section 
8.7, "Operating Levels"). 
CAUTION: If the equip-

ment has a transformer out-
put, it probably should be 
terminated by a resistor equal 
to its rated load impedance 
(600 ohms, for example), and 
the speakers, if any, must be 
disconnected. Consult the 
equipment manual. With a 
600 ohm termination, the 
"dbu" scale on the voltmeter 
will represent the output pow-
er in dbm. 
A related test is shown in 

Figure 7; here we use the sine 
wave oscillator and RMS-
reading voltmeter to test the 
maximum available gain of a 
signal processor. First, we set 
the oscillator output to a 
predetermined level (say, 0.775 
volt RMS to test a line input). 
With all level controls on the 
equipment set at 10 (or fully 
clockwise), we measure the 

output level of the equipment. 
The ratio of the output level to 
the input level, expressed in 
dB, is the gain of the device. 
NOTE: The test signal lev-

el should not be high enough 
to overdrive the input of the 
equipment. If, for example, a 
microphone input is used, 
then a mic-level signal should 
be used for the test; using a 
line level input here would not 
yield valid results. 

The Oscilloscope 
The oscilloscope displays a 

SINE WAVE 
OSCILLATOR VOLT/OHMMETER 

SIGNAL PROCESSOR 

Figure 7. Measuring Signal 
Processor Gain with a Sine Wave 

Oscillator and a VOM 
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Symetrix 

...For the 
world's first 

fully-reliable, 
easy-to-install 

automatic 
ambient sensing 
level controller. 

Symetrix 

Security cover available. 

From sedate hotel lobbies to noisy factory floors, the problem's the 
same: Announcements and music are either too loud or too soft (and 
some unauthorized person is always reaching for the gain control). Pre-
vious attempts to solve the problem were either a pain to calibrate or ran 
away on their own at the worst possible moment. 

The new Symetrix 571 SPL Computer installs in minutes without test 
gear. And then uses internal microprocessor software to monitor ambient 
sound level like a sharp on-site operator: It instantaneously and accurately 
differentiates between ambient noise and music/paging signals. And then 
makes smooth, automatic, error-free gain adjustments. 

The 571 includes a full-function paging controller with balanced mic 
and line level paging inputs, music input and page-over music capability. 
Even variable averaging times and noise-to-gain ratio. 

Call Doug Schauer for a detailed Symetrix 571 brochure today. 
Unless you specialize in mortuary installations. 
We now return you to this magazine. 

(206) 282-2555 
4211 24th Avenue West 
Seattle, Washington 98199 
TELEX 703282 SYMETRIX UD 
Distributed in Canada by S.F Marketing (514) 733-5344. 
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Figure 8. A Typical Oscilloscope and Probe 

visual representation of an 
electrical signal. The signal is 
traced on the face of a phos-
phorcoated screen (a "CRT" 
or cathode ray tube) by an 
electron beam, appearing as a 
line of light on the screen. 

Normally, the oscilloscope 
displays a signal as a function 
of time by sweeping the beam 
horizontally from left to right 
across the screen. When the 
beam reaches the right edge of 
the screen, it jumps back to 
the left edge and begins its 
transit across the screen again. 
The speed of the sweep deter-
mines the time interval that is 
represented by the width of 
the screen: the faster the 
sweep, the shorter the interval. 
As in the case of the VOM, 

the oscilloscope is connected to 
the circuit points under test 
using a probe. An oscilloscope 
probe normally provides con-
nections for both ground (or 
the reference point) and the 
signal to be displayed. Figure 
8 shows a typical oscilloscope 
and its probe. Sometimes spe-
cial probes are used for extend-
ed range measurements (i.e., 

greater sensitivity or very high 
frequencies). 
The signal to be displayed is 

connected so that its instan-
taneous voltage deflects the 
beam in the vertical axis 
around a center line. Points 
above the line represent a posi-
tive signal voltage, and those 
below the line represent a 
negative voltage (referred to 
ground). For example, Figure 
9 shows a typical oscilloscope 
trace of the output of a sine 
wave generator. 
An oscilloscope can function 

as a form of voltmeter if its 
vertical sensitivity is calibrat-
ed. For example, look at the 
display of Figure 9. Note that 
the total vertical deflection of 
the sine wave is four divisions 
of the graticule grid (two above 
and two below the center line). 
If the vertical sensitivity of the 
oscilloscope is set at 0.25 volts 
per division, then the sine 
wave amplitude is 2 volts peak-
to-peak. To obtain the RMS 
value, divide by two times the 
square root of two; the result 
is 0.707 volts RMS. 

If we have an RMS-reading 
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Figure 9. Oscilloscope Display of a Sine Wave 

voltmeter, or course, we can 
obtain this reading directly, 
without calculation. Measur-
ing signal levels is in fact a 
relatively trivial use of the os-
cilloscope. The oscilloscope 
can tell us much more about 
a signal than can the VOM, 
and it is normally used 
together with the VOM and 
other test equipment to get a 
full picture of the behavior of 
a circuit. 
For example, Figure 10 il-

lustrates use of an oscilloscope, 
a sine wave oscillator, and an 

SINE WAVE 
OSCILLATOR VOLT ,OHMMET ER 

Figure 10. Measurement of Maximum Output Level 

RMS-reading voltmeter to 
check the maximum output 
level of a signal processor. 
With the processor level con-
trols (if any) set to maximum, 
the oscillator output level is ad-
justed just until the sine wave 
appears on the oscilloscope to 
be clipped. Backing off the os-
cillator level to just below clip-
ping, we read the maximum 
signal level in RMS volts on 
the voltmeter. 
NOTE: The VOM and os-

cilloscope will normally have 
very high input impedances. 
This test should be done with 
a load termination across the 
signal processor that is equiva-
lent to a practical "real world" 
load if the processor is normal-
ly terminated. Otherwise, the 
measured clipping point may 
be higher than it would be un-
der actual operating con-
ditions. 

If the signal processor in 
Figure 10 is a power amplifi-
er, we can use this test to de-
termine its maximum power 
capability into 8 ohms by load-
ing the output with a high-
power, non-inductive 8 ohm 

resistor and repeating the test. 
The power output is the read-
ing of the voltmeter squared, 
divided by the resistance value. 
If we read 45 volts RMS, for 
example: 

P =. 452 + 8 
= 2025 + 8 

•:-"z: 250 watts 
Similarly, we can use the os-

cilloscope wherever we wish to 
be sure of the presence of a 
signal and the integrity of that 
signal. It becomes clear, for ex-
ample, what portion of the 
measured signal is program, 

OSCILLOSCOPE 

and what portion is residual 
hum and noise. 

The Phase Tester 
Phase testers are used to de-

termine the polarity of a cir-
cuit. Phase testers work by 
emitting an electrical pulse of 
known polarity (usually posi-
tive-going) which is connected 
to pass through the circuit un-
der test. The output of the cir-
cuit is connected back to the 
measurement input of the 
phase tester, which compares 
the received signal against the 
pulse that the phase tester is 
emitting. 

Often, phase testers give 
readings using two lights la-
beled " + " and " — " or simi-
lar nomenclature. If the pulse 
coming into the measurement 
input is in phase with the 
emitted pulse, the " + " light 
will flash; if it is out of phase, 
the " — " light flashes. 

Figure 11 illustrates use of 
a phase tester to check the 
throughput polarity of a signal 
processor. 
Phase testers are also some-

times used to check the wir-
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The PM1800 works. C 
The location for a fixed installa-

tion can range anywhere from 
devils to dolphins. And so you need 
a mixing console that can handle 
the demands of any kind of environ-
ment. No matter what they are. 

That's right where the Yamaha 
PM1800 Professional Audio Mix-
ing Console fits in. For reliability. 
Durability. And mixing finesse. 

First of all, the PM1800 is 
remarkably reliable. Performance 

after performance. With system 
after system. Through brimstone 
and brine. 

Of course, we made it durable 
because it's worth keeping around. 
In fact, the PM1800 inherited most 
of its features and capabilities from 
the legendary PM3000. 
The design, just like its prede-

cessor the M1500, is familiar in 
all the right aspects and improved 
in the others. Such as a unique 



orne hell or high water. 
transformer option, so it can work 
with or without them. Plus wide 
use of internal jumpers so the sig-
nal flow can be changed just about 
any way that's needed. 
And if you've mixed on aYamaha 

console before, rest assured that the 
PM1800 will be just as easy to use. 
Because it's as friendly and familiar 
as our other models. 
We suggest that you check into 

the PM1800 Audio Mixing Console 

at your nearest Yamaha Profes-
sional Audio dealer. Someday, it just 
may keep you out of hot water. 
Yamaha Music Corporation, 

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

YAMAHA 
Engineering Imagination-
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POLARITY 
("PHASE") 
TESTER 

Figure 11. Checking the Polarity of a Signal Processor 

mg of loudspeakers to make 
sure that they are in phase 
with one another . In this case, 
a microphone is used to cap-
ture the loudspeaker output, 
as shown in Figure 12. 
Some cautions are in order 

regarding the use of phase 
testers. They are relatively sen-
sitive devices, and will give 
spurious readings under a var-
iety of circumstances. It is im-
portant when using a phase 
tester that you be aware of the 

following quirks, in order to 
guard against incorrect 
readings: 

1. Some phase testers are 
highly level-sensitive: If the in-
put level at the measurement 
input does not fall within a 
specific range, the readings 
may be unstable or incon-
sistent. 

2. Devices exhibiting a non-
linear phase characteristic, 
limited frequency response, or 
a substantial amount of pure 

delay will confuse phase 
testers, resulting in inconsis-
tent readings. 

3. In testing groups of 
speakers, each speaker must 
be tested independently, with 
the others turned off. If one 
speaker in a group of four is 
out of phase, and is tested 
while the others are also 
reproducing the test pulse, 
the acoustic signal from the 
other speakers will "swamp" 

POLARITY 
CHECKER 
w/ MIC 

POWER AMPLIFIER 

that of the out-of-phase unit, 
making it appear to be in 
phase. This effect is most 
noticeable at low frequencies, 
where you may not need a 
phase checker anyway be-
cause your ears can usually 
hear the problem. 

Part 2 of this article will 
appear next issue and will 

cover other items of interest in 
addition to a summary of the 

entire article. 

Figure 12. Checking the Polarity of a Loudspeaker 

Passive./ 
High-Level 
Crossover 

rNetwork 

New from MacKenzie Laboratories, the leader in digital message repeaters 

Random Access Digital Audio 
MacKenzie's Random Access Digita: Audio ( RADA) is 

an audio message repeater system with multiple-message 
capability. It is designed to serve as the voice playback 
section of alarm systems in applications such as: 

Life-safety announcements 
Cl Fire evacuation 

CI "Code Blue" messages 
Security warnings 

Messages are digitized, stored in removable EPROM 
memory chips and controlled by the system's built-in 
microprocessors. The voice is entirely natural, just like a 
tape recording. 

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

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

RADA unit shown with 
front cover removed. 

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

800-423-4147 

MACKENZIE MacKenzie Laboratories, Inc. 

5507 Peck Road D Arcadia, California 91006 USA 0 (818) 579-0440 
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Attention Distributors: 
You're Going To Love Our Newest Option 

Gentex, the name you have come tc rely 
on for a complete line of photoelectric smoke 
detectors, now offers you the best option of all: 
factory direct pricing. 

Now, you can orcer the exact Gentex 
photoelectric smoke detectors you need at very 
competitive prices. You'll save on 12 and 24 
VDC 4-wire detectors for virtualy every systems 
application, plus a full range of light duty 
signaling devices. 
Choose from an extensive range of options 

including integral or isolated thermals, local 
and isolated 90 dB piezo horns, Form "A"/ 
Form "C" dry contacts, even detectors with 
built-in strobes. AN Gentex detectors are 

thoroughly tested, shrink-wrapped to prevent 
job site dust contamination, and backea by 
a two-year warranty. 

Best of all. Gentex now gives you the option 
of factory direct savings. For prices or to place 
your next order, contact the nearest regronal 
office or Gentex Corporation, 
10985 Chicago Drive, 
Zeeland, Michigan 
49464 (616) 392-7195. 

GENTEX 
"The Best—Direct To You." 
Circle 206 on Reader Response Card 

Medford, Massachusetts 
(617) 395-0245 

El Toro. California Bettendorf, Iowa 
(714) 472-4744 (319) 332-9230 



BOOK REVIEW 

by Ted Uzzle 

About Book Reviews 
T& he book review column in Sound Communications is now begin-

ning its fourth year. Let's look 
back at where it has been, and how it 
has done. 
A number of very important books, 

created especially for contractors, 
specifiers, and system managers, have 
been published. These include a 
thoroughly revised second edition of 
Sound System Engineering, the new 
Handbook for Sound Engineers, and an 
extraordinary series of casebooks in 
acoustics published by the American 
Institute of Physics. In almost each 
case, Sound & Communications was the 
first to publish a thorough and de-
tailed review. 
A number of truly classic books 

have been reprinted in low-cost facsi-
mile editions: Music, Acoustics, and Ar-
chitecture, Acoustical Designing in 

Architecture, and others. These have 
been reviewed to bring them to the at-
tention of those unfamiliar with the 
original editions from decades ago, 
and to let Sound & Communications 
readers who remember them know 
that they're available again. 

Finally, and the most fun, have been 
reviews of books not specifically 
touching the sound industry, but con-
taining useful information for sound 
people. These have included Selling to 
the Military, How to Write Usable User 
Instructions, and The Battery Book. 

In three years, Sound & Communi-
cations has given exactly one complete-
ly negative review. About a year after 
that book was published, your review-
er, prowling a big used book shop on 
Melrose Avenue in Los Angeles, found 
a half-dozen used copies for sale. 
That's a more powerful review than 

Performance impressive enough 
to change a sound pro's old habits. 

SWF SING! 
Telex TE10 and TD13 
sound reinforcement 
mics are making be-
lievers out of sound 
pros who have been 
automatically speci-
fying the same micro-
phone for years. These 
new low mass design con-
densers (TE10) and high 
output dynamics (TD13) are 
meeting the demands of 
even the toughest pros while 
at the same time providing 
unexpected savings. 
Surprise yourself. For 
detailed information write 
Telex Communications, Inc., 

9600 Aldrich Avenue So., 
Minneapolis, MN 55420. 
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anything ever published here. 
Each book review is based on a 

thorough reading of the book. That 
should go without saying, but unfor-
tunately not every review published 
everywhere seems to enjoy this sense 
of ethics. One of the things book 
reviewing has taught us is that first 
editions are sometimes very badly in-
dexed, and often the material isn't or-
ganized in an intuitive way, so that the 
table of contents isn't a good guide. 

Where the material in the book is 
hard to find, the review says so; the 
review always reflects what's actually 
in the book. 
There are fundamentally two 

categories of reviews: scholarly reviews 
and practical reviews. 
A scholarly review presumes the 

review reader will certainly add the 
book to his library. It seeks to describe 
the book's assumptions and methods 
in great detail. It attempts to catalogue 
the strengths and especially the weak-
nesses of the book, and often may be 
considered a reply to the book. Some-
times it debates the subject of the 
book. 
The practical book review is meant 

to give the reader the information he 
needs to decide whether the book is 
for him or not. It should outline the 
material covered in the book in some 
detail, and note any obvious omis-
sions. It should offer an opinion about 
which reader will get the most benefit 
from the book: the beginner, the 
somewhat experienced, or the expert. 
It should determine what background 
is required to derive benefit from the 
book. It should describe the produc-
tion values of the book: Are the pho-
tographs well reproduced? Is the line 
art well drawn? 
At Sound & Communications we 

write practical reviews. Their purpose 
is to help the reader decide if this book 
has benefit for him, if it's worth the 
money to him. 
Unless the reader is lucky enough 

to live close to one of the few remain-
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ing bookstores with large selections of 
technical books, he will have to send 
away for a technical book (or have a 
chain bookstore send away for it). This 
means making a commitment to buy 
an expensive book without having 
seen it. Our reviews try to reduce this 
risk by giving a sense of the book, as 
a reader would try to get by turning 
through its pages in a bookstore. 
When there are things in a book 

with which we disagree, we speak 
right out. But we know Sound & Com-
munications readers want more than a 
reviewer's thumbs up or thumbs down 
on a book. 
There are many ways to keep in-

formed about what's going on in 
sound and communications. Conven-
tions, conferences, and trade shows 
are a good way. Events unheard of 
only a few years ago have become es-
sential sources of information and 
know-how. Trade magazines and en-
gineering journals are another essen-
tial way to keep up. 
Another good way to enlarge one's 

circle of vision is with books. Right 
now we see a blossoming of fine books 
on sound technology. Fifteen years 
ago, building a library of audio books 
meant searches for out-of-print titles. 
Today there are many, many truly fine 
titles current and in print. 
Perhaps these things go in cycles; 

perhaps in future years our successors 
will look back on these days and mar-
vel that so many fine books on sound 
were published all at once. Perhaps 
some of today's books, now moving 
slowly out of warehouses, will some-
day become the targets of frantic out-
of-print searches. 
We publish book reviews because we 

believe in books. We believe a book-
length writing offers qualities of focus 
and intensity not available in techni-
cal or trade meetings, nor even in 
magazine articles. An intelligent book 
intelligently read is a conversation be-

tween people wrestling with ideas too 
complex for today's fragmented, dis-
connected popular media. 
Books are imperfect, in the same 

way that people are imperfect. And for 
the same reasons. Saying, "I don't 
want to read this book because it is im-
perfect," is to say, "I don't want to 
meet this person because he is imper-
fect." Sound & Communications has 
given very favorable notices to books 
even while pointing out this or that 
specific error. 

Finally, an acknowledgement. This 
book review column exists because of 
the vision and persistence, and persis-
tent vision, of Sound & Communica-
tions consulting editor Chris Foreman. 
So much for self-contemplation! 

Let's get on to the next book! Don't 
you love holding the solid stuff of a 
new book in your hands? Spreading it 
open and smelling the fragrance of its 
binding glue? Flipping through pages 
like an abrupt cinema film, preview-
ing solid three-dimensional blocks of 
type, and graphs and photographs? 
Burrowing into page one and feeling 
gears mesh with the author? After-
ward, telling others about what you 
learned, and what you quarreled with? 
I just read the most fascinating, and 

frustrating book. It said...well, read 
the next review in Sound & Commu-
nications. I can't wait to tell you all 
about it. 3 

Ted Uzzle is a member of AES, the 
Acoustical Society, and SMPTE. He is 
director of marketing development at 
Altec Lansing 

SUBSCRIBE 

1/3 OCTAVE 
AUDIO ANALYZER 

• THE STUDIO; to check room re-
sponse and monitor the mix. 
III LIVE SOUND; to eliminate feed-
back and easily set room EQ. 
II SOUND CONTRACTING; to 
analyze rooms, set EQ and SPL 
levels, elimnate feedback, verify 
system performance. 
FEATURES INCLUDE: built-in 
rechargeable batteries: built-in 
microphone, aux line input. SPL in 
A or C weight, Decay settings. 
FILTERS: 30 bands on ISO centers 
to ANSI Class II double tuned 
specifications. 
SCIGGEStalige $599.95_aii 

GOLD LINE 

P.O. Box 115 • West Redding, 
CT. 06896 • (203) 938-2588 

Fax-( 203) 938-8740 

GL60-REVERB 
TIME METER 

The GL60 is a professional instru-
ment to measure the reverberation 
time of a room. Readings indicat-
ing the time it takes for a signal to 
decay by 60dB are displayed from 
.1 to 10 seconds. 
IDEAL FOR: 
• Equalizing Reverb Times in Re-
cording Studios 
II Installing Sound Systems 
II Selecting Speaker Locations 
• Microphone Placement 
SUGGESTED RETAIL $399.1111 

CONTRACTOR PRICES 
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FACES AND PLACES 
New Sales Engineer at 
Systems Wireless 

Bill Winn has joined Systems Wire-
less, Ltd. as sales engineer for wireless 
microphones, wireless headsets and 
intercom systems. Winn has over 10 
years experience in audio, and was re-
cently on the road as monitor mixer 
for Whitney Houston. In addition, he 
has experience as production manager 
for television specials and has done 
road work for several major 
performers. 
Winn is responsible for sales efforts 

of Systems Wireless wireless products 
as well as intercom systems, with a 
special emphasis on live media 
applications. 

TOA "West Coast" 
Open for Business 
Toa Electronics, Inc. has a new loca-

tion in Richmond, British Columbia. 
The facility was opened "in order to 
improve service to accounts in the 
lower Mainland, Vancouver Island and 
the B.C. interior," according to the 

company. Harry Boyce is managing 
the new office. Boyce was previously 
at both A&B Sound and Mother's 
Music. He also has experience in the 
design and construction of recording 
studio and disco systems. 

RONALD L. 
EBERSOLE 

Ebersole Joins Astatic/C.T.I. 
Ronald L. Ebersole has been ap-

pointed Sales Manager of the Land 
Mobile Radio Division of Astatic/Con-
neaut Technologies, Inc. The appoint-
ment was announced by Adolph San-
tonne, CEO of the company. Ebersole 
previously served The Astatic Cor-
poration for 16 years in various posi-
tions, and for the last four years was 

Do You Have 
Power Hook-up 

Problems? 

HAS THE 
SOLUTION 

Simplify your equipment hook-
with a rack mountable power distri-
bution pack. Six models to choose 
from gives you the exact model for 
your application. Protect yourself 
and your equipment, send for info. 

112\S 1716 Enterprise Pkwy., Twinsburg, OH 44087 
216-425-3380 FAX: 216-425-9700 

Circle 278 on Reader Response Card 

Circle 229 on Reader Response Card 

Ammo 

Sales Manager of the OEM Division. 

LEN 
CHARYAK 

Charyak Is Distributor 
Sales Manager 
Len Charyak has been named Dis-

tributor Sales Manager for Bogen 
Communications, Inc. His primary 
responsibility is for all Bogen dis-
tributor sales and marketing activities, 
including sound and intercom prod-
ucts and the MPD line of battery 
holders. He reports to David A. 
Chambers, National Sales Manager. 
Charyak was previously Vice Presi-

dent, Marketing for Bird-Eye Securi-
ty International, a security systems 
contractor. 

When You Need It 
We've Got It 
Switchcraft e 
A Raytheon Company 

get:t 

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

We Stock The Entire 
Switchcratt Inventory 

CALL 
(800) CAL-SWCH 

13717 S. Normandie Avenue 
Gardena, California 90249 
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REP NEWS  
Aiphone has awarded honors to sev-

eral of its reps for achievement in 
1987. The "Bent Oar Award" went to 
Forti Associates for exceptional ef-
forts in sales, marketing, technical 
service and customer relations. Rep of 
the Year award went to Alby Currant 
Sales as the representative who ex-
ceeded quota by the greatest percent-
age. Forti Associates and Murphy & 
Cota won the Million Dollar Club 
award for achieving $ 1,000,000 in 
sales for that year. The Quota Busters 
award went to Alby Currant Sales, 
Forti Associates, Earl & Brown Co., 
and Mel Foster Technical Sales for 
reps who exceeded quota. And special 
achievement awards went to B.C. 
Electronic Sales ("Communications 
Award") and Murphy & Cota 
("Customer Service Award"). 
DOD Electronics has presented 

sales awards to several of its represen-
tatives. Gary Castelluccio Associates 
took top honors, taking three awards: 
the DigiTech Products Sales Award, 
the Sales Representative of the Year 
Award, and the Gold Club Award. 
MBT Associates won the Most Im-
proved Territory Sales Award. Cres-
cendo and Associates received the 
DOD Rack Signal Processor Sales 
Award and the Audio Logic Sales 
Award. And Elliot Goldman, repre-
senting the New England area, re-
ceived the FX-product sales award for 
the most sales of FX products by any 
representative firm. 
The Electronics Representatives 

Association again presents its services 
at a convention. The ERA brings its 
informational and lines-available serv-
ices for electronics industry manufac-
turers to the NSCA Convention in 
Reno. Manufacturers stopping by the 
ERA exhibit booth will receive a com-
plimentary copy of the 1988 edition of 
the Locator directory and will be able 
to use ERA's computerized Lines 
Available service. 
Ron Ridderhoff, previously of 

Darnell Sales, has joined with Dave 
Miller and Matt Johnston to form 
MDR Sales, Inc. They are represent-
ing HM Electronics pro audio prod-
ucts in Michigan. 
Panduit Corp. has appointed Cody 

Associates, Inc. as its exclusive sales 
representative of the full product line 
in western Pennsylvania, western 
Maryland and all of West Virginia. 

Wireless 
Solutions 

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

Multiple PRO 4 channel systems may be stacked for as many channels as you need. 
Discrete or mixed balanced outputs are provided. Reliable performance with no 
headaches. 

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

No AC power available? 
In spite of its tiny size, the CR185 minia-
ture receiver offers broadcast quality audio 
with a balanced XLR audio output. It oper-
ates from an internal 9 volt battery, exter-
nal 12 volt DC or 110 volt AC with the 
supplied adapter. A 6-pole helical reson-
ator front-end, double balanced diode 
mixer and crystal IF filtering provide out-
standing selectivity. This is the finest mini 
receiver in the world, and in fact outper-
forms our competitor § full sized units. 

Call us toll free: (800) 821-1121 

ED PO. Box 12617• Albuquerque. New Mexico 87195 • Phone: 505-831-1010 

LErrRosonucs, inc. 
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PRODUCTS IN REVIEW 
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systems and feature four times over- 
sampling digital to analog converters 
per channel, 
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seconds from . 1 to 10 seconds in 
100ths of a second. A sharp handclap, 
picked up by a built-in microphone, 
will activate the meter. Powered by two  
9 volt batteries, the GL60 has a sug-
gested retail price of $399.95. Special 
contractor prices are available. 
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Gold Line's 
Reverberation Time Meter 
.Gold Line has introduced a portable 

reverberation time meter. The GL60 
meter measures reverberation time at 
frequencies of 125, 250, 500, 1000, 
2000, and 4000 Hertz. 
Among the other features included 

in the GL60 are three different sen- 
sitivities and a display that measures 

Panasonic CD Player for 
Background Music 
Panasonic Industrial Company 

Audio-Video Systems Group has un- 
veiled two compact disc players con- 
figured figured for a variety of professional 
audio applications, including auto- 
mated background music playback. 
The Model SL-4700 features a remov- 
able magazine for six CDs. Up to 36 
steps can be programmed within the 
unit for instant access to any track on 
any of the CDs. The SL-4300 is a 
single platter model with a dedicated 
rear panel socket that allows multiple 
players to be connected together for 
automated series play. Both units can 
be mounted in standard 19 inch rack 

Symetrix Adds to 
SPL Computer Line 
The Model 572 SPL computer is e the 

latest addition to the SPL computer 
product line of Symetrix. The 572 is 
an ambient noise sensing automatic 
level controller that uses existing 
speakers as noise sensing transducers, 
even with background or foreground 
music. The 572, according to the corn-
pany, can detect silence between 
musical selections, or create silent pas-
sages when necessary. When teamed 
with its companion product, the 
Model 573 Speaker Interface, the 572 
is intended for installations where a 

A•E•S•T•H•E•T•1•C•S 
The new CSV Series speaker systems by Community complements the decor of the 
most discriminating contemporary commercial environment. CSV sound systems 
and floor monitors' built-in dynamic protection circuitry assures high reliability. Our 
simplified brackets guarantee ease of installation and offer the system designer a 
wide choice of mounting options. Also available are visually identical, specification-
equivalent, optimally vented low frequency enclosures. 

Commus—*  
Community Light & Sound, Inc. 
333 East 5th Street 
Chester, PA 19013 
(215) 876-3400 
tlx 834649 PhillyPA Cher 
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sensing microphone and wiring are 
impractical. 
The unit waits for a silent passage 

to make ambient noise SPL measure-
ments and can be set to automatically 
fade out the music, measure ambient 
noise, then fade the music back in. 
Controls are provided to set the time 
between fadeouts, as well as the rate 
at which gain changes are made. The 
Model 573 interface provides the 
necessary relay switching, impedance 
matching and level shifting, allowing 
the 572 to take its measurements from 
speaker lines with any number of 
speakers of any impedance, trans-
former coupled or direct coupled, 25 
V or 70 V. 
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McKenzie Acoustics 
Adds Two Models 
McKenzie Acoustics has added two 

new models to its flagship line of 

Studio 7 Series loudspeaker chassis. 
The C12-200L and C12-200B are both 
200 watt medium resonance bass 
drivers. 21/2-inch voice coils are wound 
on ventilated high temperature Kap-
ton to handle and dissipate heat gen-
erated. A single coil suspension system 
is used. McKenzie is distributed in the 
U.S. by Waldom Electronics. 
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Audio-Technica 
Shotgun Microphones 
Two shotgun microphones are part 

of Audio-Technica's "40 Series" and 
indicate what the company calls "an 
approach to bring exceptional trans-
formerless performance down to a 
manageable size and equally manage-
able price." 
The AT4071 and AT4073 line plus 

gradient microphones contain polar-
ized capacitor elements and feature 56 
and 62 mV/PA open circuit output 
voltages respectively. 
Audio-Technica states that it has 

developed a unique interference tube 
design for the series, with an 
acoustically tapered sideporting 
system to control low frequency direc-
tivity at a reduced length. The place-
ment of the capsule is entirely within 
the tube. Both the diaphragm and side 
ports are exposed to the same acoustic 
environment. Standard features in-
clude a foam windscreen, and integral 
second order 150 Hz hi-pass filter. 
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TAPPAN WIRE 
& CABLE 
HOME OF 

THE WIREMAN 

800-247-9099 

MANUFACTURERS OF 
Ul CABLE FOR: 
• , NTERCONNECT 
• INTERCOM 

• PAGING 

• SOUND 

• FIRE ALARM 

• BURGLAR ALARM 

• SECURITY 

• COMMUNICATIONS 

INTERCOM 
& AUDIO 
SHIELDED 
& UNSHIELDED 

BELDEN 
EQUALS 

TAPPAN 
WIRE 
& CABLE INC. 

256 OAK TREE ROAD 

TAPPAN, NY 10983 

914-359-9300 

800-247-9099 

FAX 914-359-9369 

-1' 

We've Got To Keep 
Meeting Like This... 

The IED Meeting Room 
Audio Management System 

The IED Meeting Room Audio Man-
agement System pre-schedules 
room configurations and auto-
matically transmits this scheduled 
sequence of operations by the 
computer clock. 

The heart of the system is an IED 
Microcomputer with non-volatile 
mass storage, directing the operation 
of the IED 4000 Automatic Mixer's 
which features unique (pgc) 
programmable gain control on each 
microphone input. 

9701 Tay orsv I e Road 
Louisville, Kentucky 40299 

For more information contact Tom Roseberry (502) 267-7436 Fax (502) 267-9070 

Features: 

Pre-scheduling of room 
configurations 

Automatic Room Combining/ 
Separation 

Assignment of Stage Location 

Background Music Control 
Area Paging/Emergency Paging 

Automatic or Manual Testing 

Individual Room Monitoring 

Password Security 

1 11111 

1 11111 

r ».,utrve 14ect Iks,5,rs c 
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SERVICEABILITY 

PRODUCTS IN 

Cetec Raymer 9000 Series 
Modular Power Amplifiers 
The literature on Cetec Raymer's 

9000 Series of power amps announces 
that these amps "outperform the im-
ports." The 9000 Series consists of 
modular mixer power amplifiers: the 

a closer look by gary d. davis 

Model 9006 providing up to 60 watts 
of output power; the Model 9012 pro-
viding up to 120 watts. Both power 
amps blend and control up to six in-
dependent input signals. Features in-
clude two separate muting functions. 
Sources fed to particular input module 

f  

The remarkable new 4650 
"" * Aff Af AA midi 

  —1114111. 
An-

.. - in-vr 4  t. 
••••:“... 41 Z.. 

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

Like all White Instruments equalizers we 
have taken a great deal of care to design 
for maximum quality and serviceability. 
The 4650 features . . . 28 one-third oc-
tave filters; OVERSIZE 60mm slide con-
trols; 80dB noise spec; unique one light 
metering; XLR and IRS connectors; inter-
nal power supply . . 115/230; and ulti-
mate customer support. 
For detailed information, write or call: 

\stAkdç, 
Instruments 
D,v,s,00 of C VAN R ioc 

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

1512) 892-0752 

 J 

accessories are muted by short-
circuiting at Mute Terminals located 
at the rear of the unit. A second mute 
buss is programmable from Cetec 
Raymer modules only. 
The 9000 series mixer power amps 

have output terminals to match 4- or 
8-ohm speaker systems. Speaker dis-
tribution systems may, alternatively, 
be connected to the 25- or 70-volt ter-
minals. Both units can be rack 
mounted using the Cetec Raymer 
rack-mounting bracket accessory. 
Other features include built-in locks 

on the front panel controls; an ad-
justable EQ bypass control on the rear 
panel; a remote master volume control 
on the rear panel; standard screw ter-
minal mute connections; and an 
automatic reset thermal overload on 
power transformer. 
Cetec Raymer says its 9000 series 

modular amplifiers "are another ex-
ample of our dedication to designing 
and manufacturing reliable, afford-
able, high performance products for 
the paging/music sound industry." 

Comments 
This month's Closer Look focuses on 

a new line of industrial mixer/power 
amplifiers from Cetec Raymer, the 
commercial sound products division 
of Cetec Corporation. 
As the press release indicates, Cetec 

Raymer is promoting the 9000 Series 
to be, in part, a "made in the USA" 
alternative to competing foreign prod-
ucts (we leave it to the reader to dis-
cern pecisely which products those 
might be). The fact that these ampli-
fiers are of domestic origin may or 
may not be a major selling point for 
you, but rest assured that the line has 
other points to recommend it, as well. 

The line consists, at present, of two 
models: the Model 9006, rated at 60 
watts RMS, and the Model 9012 at 
120 watts. Each is a monophonic six-
input unit, featuring a built-in output 
transformer with 25- and 70-volt taps 
for distributed constant voltage. A 
direct output, capable of driving a 
4-ohm load, is also provided. 
Following a design strategy that has 
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proven quite popular in engineered 
sound systems, the 9000 Series em-
ploys input ports that accept a variety 
of plug-in modules. Cetec Raymer is 
presently shipping two such modules: 
the CRX Aux Module, and the 
CREM-11S low-impedance Mic Mod-
ule (electronically balanced). By the 
time that you read this, Cetec tells us, 
several other input modules will be 
available. These are to include the 
CRH-31S transformer-input Mic 
Module; the CREL-12S electronically-
balanced Line Module (with adjust-
able gain); the CRL-12S Line Module 
(a transformer-isolated version of the 
CREL-12S); the CRFM-01 FM Tuner 
Module (a tuner on a card); the 
CRS-03S Tone Generator Module (for 
chimes and other types of alerts); and 
the CRT-01 600 ohm Line Output 
Module. (The 9000 Series also accepts 
modules by TOA Electronics.) 

Generally, the specs seem reason-
able for this type of product. THD on 
the amp is listed at 0.02 percent at 
1 kHz at rated output. S/N ratio (noise 
floor?) for the amp (we assume with 
one input module or another) is listed 
at 90 dB with the master fader down, 
and 77 dB with the control at max-
imum; 105 dB S/N for the power amp 
alone. The Cetec spec is not particu-
larly clear or comprehensive in the 
noise area. 

Beyond the modular input design, 
however, the 9000 Series offers a num-
ber of other features that contractors 
should find quite attractive. To dis-
courage unauthorized "fiddling" with 
gain settings, for example, the front-
panel controls feature locking nuts 
that are accessed by popping off the 
knob. Once the control has been set 
and locked, the knob may be rein-
stalled (we don't think that's such a 
good idea to reinstall the knob once 
the shaft is locked, since someone is 
bound to try to turn it, possible caus-
ing damage). Separate muting busses, 
which appear on rear-panel screw ter-
minals, allow remote muting of all in-
puts at once from either of two loca-
tions. Similarly, the master gain may 
be remoted simply by connecting a 
10k ohm linear potentiometer across 
a pair of screw terminals. 
The front panel includes master 

bass and treble controls, both of which 
are shelving filters with a + 10 dB 
range. On the rear panel, however, a 
screwdriver trimmer (labeled "EQ 
Bypass") allows the installer to limit 
the range of these controls. When the 

trim is set fully counterclockwise, the 
tone controls act normally; when it is 
set fully clockwise, they are entirely 
defeated. Intermediate settings allow 
the end user a moderate degree of tone 
control. 

Further convenience features in-
clude a rear-panel low-cut switch to 
compensate for low-end buildup in 25-
and 70-volt systems; a preamp out/ 
power amp in loop (with built-in link 
switch) for external signal processing; 
an aux out to drive other amplifiers; 
and a bridging input/output that func-
tions as a mixing bus. This last port 
may be used either as an output to a 
tape recorder or as a buss input from 

another 9000 Series amplifier. 
The 9000 Series amplifiers are 

equipped with a grounded, un-
switched rear-panel convenience 
outlet, and primary protection is pro-
vided by a fuse. The power trans-
former is protected against thermal 
damage, and the protection circuitry 
is self-resetting. 

Clearly, Cetec Raymer has done its 
homework. The list of features offered 
by the 9000 Series adds up to a pretty 
attractive proposition for sound 
contractors—which is why we think 
that this product line deserves your 
Closer Look. 
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It's time to put all 
your eggs 

in one basket 
When it comes to meeting all of your wire and cable needs, there is only 

one name to remember. Great Northern Wire and Cable. Not only can 

we provide you with the right product at the right price, in most cases it's 

in-stock and ready-to-go And, if you're looking for more, we can also 

provide services like custom cable assemblies for voice and data 

networking. All it takes is a phone call to Great Northern Wire & Cable 

today. One-stop shopping at its best! 

‘eç4e 
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tit Stock 

Great pricint 

Service 

Delivery 
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greot northern wire end cable, inc. 

1401 Brook Drive, Downers Grove, IL 60515 
312 627-1777 

Illinois Toll Free 1 800-826-2962 

Outside Illinois Toll Free 1-800-468 2121 
Fox No.1-312-932 4342 
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Dr Dr. Wakiite 

Dear Dr. Wokka, 
I'm the owner of a very successful 

sound equipment rental company. To 
date, I've designed and built many of 
my own systems which I use on a 
regular basis. They sound great and 
pack well in a truck. Also, a famous 
manufacturer is now making some 
special components to my specifica-
tions. Is there any jeopardy in this 
practice? I mean, is there any ethical 
or legal problem with doing this? 
Lastly, I'm now being pressured to sell 

these systems. How can I go about 
selling and marketing them? 

D. B. Koole 
Audio Anaesthasists 

Hollywood, CA 

Dear Mr. Koole, 
Unfortunately, you are guilty of 

violating one of the most sacred un-
written laws of the audio industry. 
Never, never should anyone but a fully 
qualified Great Man of Audio Science, 
like myself, ever attempt (or even con-

Design by you. 
Engineering by Studer. 

The A727 Professional Compact Disc Player 
"The only true 2nd generation Pro CD Player" 

Listen to the A727. . .What you hear is Studer sonic quality: • sepa-
rate 16-bit D/A converters • 4-times oversampling • proprietary Studer 
digital and analog filtering. 
Use the features that professionals demanded: • very quick direct 

access to tracks and indexes • Auto Cue (aka, "cue to music") to find exact 
start of program material • Auto Stop to pause at end of any track • Start 
Review & End Review to allow quick checks of "in" and "out" cues • par-
allel remote with status tallies and fader start • bright self-illuminating 
display shows elapsed and remaining time for both track and disc • pro-
vision for RS 422 serial interface. I/O configurations: Analog—stereo 
balanced XLR, 2 sets of stereo unbalanced RCA (fixed level and variable 
level), and mono; Digital—balanced XLR, unbalanced RCA; Clock—input 
for van-speed, output for synchronization. 

If the A727 seems to be everything you need in a professional CD 
player, it's no accident. Studer engineered it that way. 

Available from all Studer Revox Professional Products Dealers. Or con-
tact Studer Revox America, Inc. 1425 Elm Hill Pike, Nashville, TN, 37210 
(615) 254-5651. 

sider) trying to design a speaker sys-
tem, much less a component. These 
things are much too complicated and 
difficult for normal persons to under-
stand. It's the equivalent of attempt-
ing to design an atom bomb with a 
grade-school education; naughty, 
naughty. By continuing your current 
practice, you are unknowingly com-
mitting an act of the highest scientific 
heresy, destined to doom your career 
forever. Cease your work now and 
follow my advice. 
You have two alternatives for pro-

ceeding with what appears to be a 
noble plan. The first one is to become 
a Great Man of Audio Science yourself; 
a foolish quest for anyone not so 
destined. First, you must attain several 
Doctoral degrees via at least 15 years 
of study from a small select list of 
Great Universities. Once properly 
educated, you must learn to look like 
a GMAS, and you must learn to speak 
like one. For instance, improper pro-
nunciation of "assume," "obviously" 
and "equation" will get you booed 
from the lectern. In other words, you 
must be a Great Man of Audio Science 
to become one, something not easily 
grasped by those "outside." Sound 
impossible? It probably is. 
Your second and most attractive 

alternative will now present itself. 
First, how do you know your designs 
sound good and work properly? Only 
scientifically correct measurements 
can determine what sounds good and 
what doesn't. Using your ears and 
your opinion of sound quality is very 
dangerous and extremely unethical. 
How do you know if your designs are 
valid? Do you know the equations of 
structure and resonance of a loud-
speaker diaphragm? Can you solve the 
wave equation? Have you presented a 
proper scientific paper on your work? 
Do you realize that not presenting 
papers on your designs makes them 
virtually invalid? What if your design 
somehow works but does not obey the 
Great Laws of Physics? What if it cat-
ches on and, by some fluke, you are 
successful? One look at the current 
"TOP 40" will tell you that this is in-
deed possible in America. Your unin-
formed creations could be embraced 
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by a public of enraptured loudspeaker 
consumers and could undermine the 
entire Great Men of Audio Society 
(GMAS). Then where will you be? 
Can you see where this is leading? 
Your second and certainly most at-

tractive alternative to your problem is 
to enlist the professional services of a 
member of GMAS. I, The Good Doc-
tor Wokka, am, to my knowledge, the 
only member currently available for 
such a service, having left myself open 
for such a need. Your design can be 
"blessed" by the right qualification 
and changed to obey the Great Laws 
of Physics transcending naive subjec-
tive opinion and fortuitous Edisonian 
bumblings. I have, by the way, run 
across numerous designs which do not 
obey the Great Laws. Of course, I have 
dutifully seen to it that they be 
changed to do so, keeping the flame 
of ethics alive in our industry. 

In smartly choosing the second 
alternative, you'll be sure to have good 
sleep at night. My fees are not nego-
tiable, can be paid in small monthly 
installments, and royalties will not be 
excessive enough to lead to a ruinous 
profit-and-loss profile. If you like, in-
disputable endorsements and test data 
can be published herein, assuring you 
of a great commercial advantage over 
your competitors. The extent of this 
can be worked out with the advertis-
ing manager of this Journal. I know 
you'll make the right choice. You do 
your job and let the Great One do his! 

Next Column: Why AlnicoV speak-
ers always sound better than "ce-
ramic" speakers. 
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Natty 1011201 Wireless 
Systems: The ultimate price' 
performance breakthrough in VHF 
Wireless Systems, 120 dB Dynamic 
Range, 250 foot operation. True 

Diversity and single-channel; 
Lavalier, Hand-Held, and 
Instrument Transmitters 
available. Receivers rack 
mount. Lid prices start at 
$279. 

The Systems Approach. 
Nady Wireless. 
Nady Infrared. 

Maybe the problem is a small facility with an 
even smaller budget - but you need wireless 
microphones. 

Your requirements may be for a very complicated 
multi-channel wireless installation. It has to sound 
great and work flawlessly. 

Or your plans call for a Large-Area Infrared 
installation. Complete coverage, user-friendly receivers 
- the works. And you don't want to break the bank. 

Only one resource provides a total, integrated 
solution: The Nady Professional Audio Line. 

We give you choice - systems solutions - that 
no one else can. Our 101/201 VHF Wireless Systems 
start at $279 list for a Nady 101 LT lavalier system 
Wireless doesn't get more affordable than that. 

And the Nady 1200 Series Wireless sets the 
industry standard for full-feature, top-end wireless 
performance. 

Wireless manufacturers make many confusing 
claims regarding system specifications. Take our 
suggestion: listen to a Nady 101/201 or a Nady 1200 
side-by-side with any other wireless on the market - 
regardless of the claimed specs - and you'll be 
impressed with the extra 15 dB dynamic range you 
get with Nady Wireless. 

The Nady IR-300 is a Large-Area Infrared system 
with a unique modular design for easy, efficient 
installation in any size facility. You don't have to run 
AC to power the emitters. And you can add to the 
system as needed in the future. Best of all, you can 
have a Nady IR-300 infrared package for one-third to 
one-half less than the competition gets for the same 
area coverage. 

So, the next time you need 
wireless or infrared, try the systems 
approach. The Nady Systems Profes-
sional Audio Line. 

Nady Systems, Inc., 1145 65th St., 
Oakland, CA. Phone 415/652-2411 

ADJ 
SYSTEMS 

INC 

Nady 1200 Wireless System. The newest 
generation of top-end Nady Wireless Systems, with 
the best specs in the business. Full output features 
for total flexibility. Sophisticated front-end circuitry 
for maximum multi-channel capability, and True 
Diversity for drop-out free performance. Features a 
completely rvdesigned Hand-Held Transmitter with 
user-switcbable elements. Receiver rack-mounts. List 
price from $1,599. 

Nady IR-300 Large-Area Infrared Systems. 
Unique modular design for easy, efficient installa-
tion in any size facility. You don't have to run AC 
to power the emitters. And you can add to the 
system as needed in the future. Choice of user-
friendly receivers. Best of all, you can bave a Nady 
IR-300 infrared package for one-third to one-half 
less than the competition gets for the same area 
coverage. 
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Javelin Electronics 
Security Handbook 
The CCTV/Security Management 

handbook is now available as a prod- 
uct through Javelin Electronics. The 
handbook was originally designed as 
a resource package for internal security 
seminars. It comes complete with lens 
selector, engineering template and 
software, and is a guide for architects 

and other security professionals, as- 
sisting the "advanced user in every 
phase of design, setup, and mainte- 
nance of a fully functional security 
management/CCTV system." The 
price is $95. 

Circle 7 on Reader Response Card 

Maxtec International Corp. has re-
leased a new 68-page catalog covering 
the company's line of electronic test 
instruments. The Test Instruments 
Catalog BK- 88 provides performance 
and mechanical specifications and 
describes a complete line of product 
accessories. There are 18 major new 
products featured in the catalog. 

Circle 8 on Reader Response Card 

B&K-Precision 
Covers 

OF 

di;;;;e  

il FCiobrnerinBrogScing   Brochure 
Corning has updated its brochure on 

its line of Corguide single-mode op-
tical fibers to include additional 
measurement data and tightened prod-
uct specifications. The brochure sum-
marizes features and benefits of 
SMF-28, SMF-21 and SMF/DS 
single-mode fibers. New information 
includes bend performance, mode-
field diameter and cut-off wavelength 
specifications. Corguide single-mode 
fibers are now available in 25 kilo-
meter unspliced lengths. 
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Elgin Electronics 

1988 
Elgin Power 
Selection Guide 

tor terecommunicateb 
power 
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Elgin Electronics 
Power Selection Guide 
The 1988 Elgin Electronics Tele-

communications Power Selection 
Guide lists the electrical and mechani-
cal specifications for key system power 
supplies, 24 and 48 VDC power sup-
plies, 24 and 48 VDC battery charger/ 
eliminators, ringing generators, con-
verters and inverters. Power systems 
from 50 to 4,000 amps, single and 
three phase, are presented, with em-
phasis on microprocessor controlled 
charging systems. 
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Marconi Instruments' 
Color Brochure 
Marconi Instruments has released a 

four-color brochure describing its 
2440 Series Microwave Counters. 

Features, typical applications, and 
specifications of the 2440 and 2442 
microwave counters are detailed in the 
six-page brochure. 

Circle 11 on Reader Response Card 

QSC Audio Offers 
End User Brochure 
QSC Audio Products has a sales 

brochure available on the MPS 2300 
Music and Paging System. The bro-
chure is written for the business owner 
and is presented in terms and language 
for the end user to understand, ac-
cording to QSC. 

Circle 12 on Reader Response Card 

University Sound Issues 
Short Form Catalog 
University Sound has issued a 

16-page catalog showing its line of 
microphones, special environment 
speakers, horns, drivers and other PA 
equipment. The catalog is available to 
sound installers, consultants and users 
of commercial sound products. 

In other news, University Sound has 
begun publishing "Contact," a 
monthly newsletter written for those 
in the commercial and institutional 
sound business. According to W. 
Douglas Wilkens, marketing manager, 
"Each issue contains information 
about new products, ideas for solving 
problems, and data on new dealer sales 
aids...." 

Circle 13 on Reader Response Card 

"How-To" Guide from Amtel 
Amtel Security Systems has pub-

lished a design guide called "How to 
design a security and parking system." 
The guide is designed for owners, 
developers, managers and architects of 
condominium and apartment build-
ings, and discusses some of the prob-
lems and budgetary constraints faced 
by these structures. Reference tem-
plates, survey forms, checklists, typi-
cal layouts and a sample outline for bid 
specifications are also included. 
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The world's first simulated stone 
outdoor speaker system 

Completely water and weather proof 
Designed for Audio Sonic Accuracy 

Frequency response 58 Hz-18.5 kHz. 

Power handling 100 watts continuous 

Whether your applications are: 

•industrial 
•architectural 
•landscaping 
•indoor gardens 
•amusement parks 
•shopping centers 
•office buildings 
•or for your own back yard 

you won't believe the sound of the ROCKUSTICS 
systems. 

E/7/78/7C8 the looks and sound of your next installation. 

loudspeaker 

ilocieusrics INC. 
41 East Main Street, Bayshore, NY 11706 (516] 665-6497 
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BUSINESS FRONT 

(continued from page 14) 
assume a base salary of $20,000 plus 
a commission equaling 3 percent of 
gross sales, with annual sales of 
$200,000: 

Base: 20,000. 
Commission: 

3% of 200,000: 6,000. 

Total Remuneration: 26,000. 

Next year the salesman hits his 
stride and actually doubles his gross 

sales to $400,000: 
Base: 20,000. 

Commission: 
3% of 400,000: 12,000. 

Total Remuneration: 32,000. 

Increase in sales (and presumably 
profit) to company: 100% 

Increase in salesman's remunera-
tion: 23% 

Method 2, Draw Against Commis-
sion, does of course overcome the 

Heavy-Duty 
Tamper-Resistant 
Handsets & Accessories: 
The right quality...the right price. 
(And made right here in the U.S.A 

CUSTOM-MANUFACTURED HANDSETS 
...WITH MULTI-FUNCTION OPTIONS 

• ALTERNATE TRANSDUCERS 
— Noise-Cancelling Microphones 
— Electret Microphones 
— Special Impedance Receivers 

• SWITCH ACTION 
— Form A, AA, B, BA, and C Leaf Type 
—Optional Microswitches 

• RUBBER-JACKETED CORDSETS 
— Special Lengths 
— Copperweld 
— Shielded Conductors 

• SPECIAL CONNECTORS 

• CUSTOM TRADEMARKS 

At; ngç R S CORPORATION 

2 South Street 
Stamford, New York 12167 
(607) 652-7305 

"Manufactured with Great Pride in the U.S.A." 

previously mentioned disproportion 
between efforts and salary, but by its 
very nature implies impermanence, 
often leading to insecurity and 
pressure upon the salesman: When 
does the draw end? Has anyone ever 
had to give it back? 
Method 3, Base Plus Varying 

Percentage of Gross Sales (according 
to profit), represents some sort of 
compromise, but still does not reward 
the salesperson in direct proportion to 
his efforts. Depending on how it is im-
plemented, this method can also give 
rise to some bookkeeping nightmares. 
One method that seems to overcome 

most of the aforementioned disadvan-
tages, while combining the best of 
those formulas, is that of Salary Ver-
sus Commission (whichever is greater). 
This commission is then linked to 
profit rather than gross sales. The 
weekly salary is adjusted periodically 
to the salesman's performance and 
realistic expectations, and is geared 
slightly below anticipated gross profit, 
allowing for adjustments should the 
completed job come in higher or lower 
than anticipated. (Assuming, as every 
good contractor should, that you 
recap, or cost-account, every job upon 
completion.) 
Monies due the salesman on long-

term jobs are thought of as being 
deposited in a paper "bank," and are 
a guide to an equitable weekly salary. 
A statement is issued monthly to the 
salesman, and jobs completed that 
month are posted showing the actual 
profit realized, which may be more or 
less than the anticipated profit. If you 
wind up the month owing the 
salesman more than he has been paid, 
a bonus check is then issued rather 
than having to pay a huge lump sum 
at the end of the year. Should he wind 
up owing you money at the end of the 
month, that amount is carried forward 
to the next month; you can set a limit 
on how far you will allow this number 
to go negative. 

(For some reason a mark-up of 50 
percent (33 1/4 percent profit) seems to 
have been adopted as a base-line 
margin in our industry. A commission 
of 30 percent of the profit is equal to 
10 percent of gross at this 50 percent 
mark-up, which most will agree repre-
sents an equitable commission; 
therefore a commission equal to 30 
percent of gross profit may work well 
for you. A greater or lesser profit will 
of course be reflected in the salesman's 

(continued on page 68) 
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CONTRACTING CLOSE-UP 

New Installations With JBL Products 
JBL Professional has reported 

several new installations using their 
products. The Griffith Park Observa-
tory in Los Angeles installed four 
JBL/UREI 6260 power amplifiers to 
power previously installed JBL 4311 
monitors. 
The Capitol Center in Landover, 

Maryland installed JBL and UREI 
equipment. The Capitol Center is 
home for Washington Bullets basket-
ball and other sporting events. 
The W. Edwards Conference Center 

in Brighton, Michigan installed JBL 
video projectors and ceiling speakers. 
The equipment was installed at a 
General Motors training division and 

Altec Lansing 
Reports 
Chambers, Inc. is installing Altec 

Lansing sound products in the 
Phoenician Golf and Tennis Resort, a 
reported $300 million project. 

Altec Lansing's Korean distributor, 
Dong Hwa Electro-Sound Co., Ltd., 
and the Han Moo Development Co., 
Ltd. are installing Altec Lansing 
sound products in the Korean World 
Trade Center and Hotel Complex in 
Seoul. 

Renkus-Heinz Installed 
in Orange County 
The Orange County Performing 

Arts Center's Segerstom Hall has in-
stalled Renkus-Heinz midrange com-
pression drivers and constant beam-
width horns. The system includes 12 
SSD 5600-8 midrange compression 
drivers, 6 CBH 250-6 constant beam-
width horns and 6 CBH 250-9 con-
stant beamwidth horns, and was in-
stalled by Otto K. Olesen Electronics 
of South El Monte, California. "The 
revision, as a completed project, has 
been a significant improvement," said 
Philip Mosbo, Director of Theater 
Operations. 

allows the center to be a complete 
training operation with satellite 
downlink. 
JBL also reports the recently com-

pleted installation at the Thomas Road 
Baptist Church (home of the evan-

gelist Jerry Falwell). The system was 
sold through American Audio in 
Madison, Wisconsin. In the installa-
tion, the signal to every individual 
horn in the house is independently 
one-third octave equalized. 

QSC Reports New Installations 
QSC has reported on recent sound 

installations using QSC Products: 
The University of Nevada in Las 

Vegas installed a sound system at the 
Sam Boyd Silverbowl which uses 
Apogee Sound tri-amped cabinets 
with 15 QSC MX 1500 amplifiers for 
the main cluster. Additionally, two 
QSC MPS 2300's have been installed 
for music and paging at the Silver-
bowl. One is part of a distributed 
system for the private box seats; the 
other is at the box office for the an-
nouncing of upcoming events. The in-
stallation was handled by Thomas 
Gregor Audio. 
Midwest Communications in Edge-

wood, Kentucky has taken delivery of 
98 QSC 1200 amplifiers and 42 model 
3200 amplifiers for a sound masking 

installation at the State Office Tower 
in Columbus, Ohio. 
Thirty-three QSC 3200 amplifiers 

were installed at the new fieldhouse at 
the University of Wisconsin at Stout. 
MTS/Northwest Sound of Minnea-
polis designed the system. 
The sound system at Bradley Civic 

Center in Milwaukee, installed by 
American Audio Systems, is using 50 
MX1500 amplifiers. 
The renovation of the Capitol 

Theater in Manitowoc, Wisconsin in-
cluded a sound system powered by 
QSC amplifiers; the installation was 
handled by Phil Henrickson Sound. 
An MPS 2300 music and paging 

system has been installed in Jimmy 
Buffet's nightclub, the Margaritaville 
Cafe, in Key West, Florida. 

Core Systems Installs 
at Omni, Ramada 

Core Systems, Inc., the Houston 
based sound, light and video contrac-
tor, has designed and installed systems 
in the new Omni Hotel in San Diego 
and The Ramada Six Flags outside of 
St. Louis, Missouri. 
The Omni installation was for 

public areas including the entry lob-
by, registration, restaurant, ballrooms, 
meeting rooms and nightclub. Equip-
ment used included the JBL AE8130 
HT flush-mount ceiling speaker and 
BES C7OD ceiling tile speaker in 

meeting rooms. The meeting rooms 
and ballrooms used Room Audio 
Director combining systems. The 
restaurant used AEI background 
music with a separate paging system. 
The entertainment system in the 
nightclub features the Meyer Sound 
Lab precision dance floor system. 
In the Ramada installation, Core 

says it was given a budget of $60,000 
to bring life to a room that was chang-
ing from live music to a disc jockey 
format. A JBL system was provided 
for the dance floor. 
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BUSINESS FRONT 

(continued from page 66) 

commission in exact proportion to the 
company's profit on the job.) 
In Conclusion. Throughout this ar-

ticle we have been using the term 
"salesman" referring to a male or 
female salesperson. This title leaves 
little doubt as to what this person does 
for a living, yet I have never seen a 
business card stating something like: 

ABC SOUND COMPANY 
John Jones 
Salesman 

It seems that this person is a Sales 
Engineer, Marketing Representative, 
Account Representative, Sales Coor-
dinator, Systems Engineer, anything 
but a salesman. This proliferation of 
titles is, I think, more important than 
ego; in actuality it reflects the many 
hats that the knowledgeable sound 
and communications salesperson has 
to wear. 
These are unique people. Choose 

them carefully, train them well, en-
courage their efforts and give them the 
same opportunity that you would want 
for yourself; for they are the keys to 
our success. 

BASIC PRINCIPLES 

(continued from page 22) 

in some venues and by certain riggers 
and fire marshalls due to its ability to 
withstand greater heat than a polyester 
sling before failure in the event of fire. 
When using wire rope around a beam, 
however, the bend radius often equals 
the diameter of the wire rope. This re-
sults in a efficiency rating of 50%—the 
strength of the basket (both legs) 
would be virtually the same as that of 
a single wire rope. Wire rope beam-
wraps need to be padded carefully. 
The two ends of the sling are then 

coupled with a 1/2" 6 x 19 wire rope 
sling assembly using a 5/8 " screw-pin 
shackle having a working load limit 
(rated capacity) of 6500 pounds at an 
assumed 5:1 design factor. 

Important: Carefully adjust shackles 
and slings to assure that the load is 
carried by the end and the pin of the 
shackle. Do not allow the shackle to 
be turned so as to load the sides, as 
the shackle will be weakened con-
siderably. 
The wire rope has a rated capacity 

of 4600 pounds at the same 5:1 design 
factor. This sling section may be omit-
ted in venues with low enough ceilings 

for the chain hoists to bring the 
loudspeakers to trim. 
The chain hoist hook connects 

directly to the wire rope sling eye. 
Chain hoists come in a variety of 
capacity ratings and climbing speeds. 
Because we need to hang in many dif-
ferent locations, we have no desire to 
lift the chain hoists into position each 
time by hand. Rocky Paulson of Stage 
Rigging modified the CM hoists to 
operate upside-down and climb the 
chain. We choose a brace of Rocky's 
1-ton hoists. The rated capacity of the 
hoist is for lifting purposes and in-
cludes a generous design factor. The 
CM hoists also include a clutch which 
will slip if the hoist is overloaded. 
Both hoist hooks should be equipped 
with working safety latches, or be 
safety-wired (moused) closed to pre-
vent the slings from slipping out of the 
hook before commencing a lift. 
Below the chain hoist, the loud-

speaker grid is carried by a two-leg 
SpanSet sling assembly to support the 
grid front and back. 

Important: Do not use a single sling 
to support a load carried on two 
points—the sling could slip in the 
hook. 
Assuming a 45 degree load angle for 

each sling leg, the load angle efficien-
cy is 70%. Each sling leg has a rated 
capacity of 5280 pounds, therefore the 
sling capacity becomes 7390 pounds, 
or 3695 pounds per leg. 
The sling attaches to forged carbon 

steel 3/4 " shoulder eye bolts using 5/8" 
shackles, described previously. Each 
eye bolt is limited to a rated capacity 
(tension) of 1300 pounds at a 45 de-
gree pull angle. This tension will be 
realized when each eye bolt is loaded 
to 900 pounds because of the 70% load 
angle efficiency. Clearly, the eye bolt 
is the weakest link in this rigging 
chain. 
Our loudspeaker grid design has 

been certified by a licensed structural 
engineer and welded by certified 
craftsmen. Each loudspeaker hangs 
from three points using 1/2 " shoulder 
eye bolts and load-rated carabinders. 
The eye bolts are the weaker element, 
having a rated capacity of 2200 pounds 
for a straight pull. We have chosen 
Concert Series loudspeaker systems, 
which incorporate three top attach-
ment points, each of which has a rated 
capacity of 1000 pounds at an assumed 
design factor of 5:1. [Many manufac-
turers offer similarly constructed 
cabinets; check for further informa-

(continued on page 70) 
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OPANIP LABS INC (213) 934-3566 .-

1033 N Sycamore Ay LOS ANGELES CA, 90038 

CUSTOM PANELS 

Anodized aluminum, photo plastic, silk 
screened or engraved for control panels 
and connector termination Rack rails. 
hardware and custom circuit cards 

PROTO-TEC - (815)744-7173 
108 Fairlane Dr. Joliet, IL 60435 
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FOR ALL OF YOUR AUDIO NEEDS 
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FOR SALE 

5 Station CAD System with Plotter, NEC 
PC's with 20mb hard disk, 640 x 400 Col-
or Monitor, Mouse, Math Co-processor. 

DMP 56, E Size Plotter $25,000 or 
best offer for all. 

Contact Mr. Ring at ( 201) 232-7000. 
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Dealers Wanted 
Exceptional opportunity. Territories 
available. To sell and/or install outdoor & 
indoor warning systems. Alerting Com-
municators of America is an established 
manufacturer of electromechanical and 
electronic sirens. We also manufacture 
Compulert, original state-of-the-art, 2-way 
telemetry system for siren control and 
monitoring. In addition, we are exclusive 
distributors of a complete line of indoor 
warning equipment. This opportunity of-
fers excellent profit potential, on-going 
sales, dealer training and marketing sup-
port. For more information contact: Alert-
ing Communicators of America, PO. Box 
308, Mequon, WI 53092. (414) 242-2800. 

Manufacturer's Rep 
Seeking experienced sales rep to promote 
our mixers and amplifiers manufactured 
in the Netherlands. Territory: NY, NJ, and 
CT. Send resume and list of current prod-
ucts represented to: 

Hacoustic U.S.A. Inc. 
209 August Road 

No. Babylon, NY 11703 

For Sale: 

84" Cabinet Tape-Athon Programmer III 
includes 4-702-1OP Tape Decks with Inter-
spersor and fail safe - with DBX 160X 
Compressor/Limiter. New 5/81-cost 
$6170.00 $1950.00 

84" Cabinet Tape-Athon Programmer Ill 
includes 4-702-1OP Tape Decks with Inter-
spersor and fail safe - with DBX 160X 
Compressor/Limiter. New 5/83-cost 
$6400.00 $2250.00 

Call Musi-Matic, Inc. 
(219) 485-1470 
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Coming in 
June... 

Sound & Communications 
continues its coverage 
of the hottest topics and 
products affecting the 
contracting industry. 
With more new prod-
ucts, more news of con-
tractors, more stories of 
the nitty gritty aspects 
of business. And the 
most lively, most up to 
date technical articles. 
In the June issue we 
concentrate on what's 
real and important in 
the buzzwords of the 
eighties, with down to 
earth, technically sophi-
sticated articles. 

Look for articles 
on these topics 

in June: 

Digital Signal 
Processing 

Automation 

Fiberoptics 
and 

Interconnect 

Testing Equipment, 
Part Il 

Lab Test 

Don't miss 
the June issue of 

Sound & Communications 
Magazine 

BASIC PRINCIPLES 

(continued from page 68) 

tion on data sheets, and ASK 
QUESTIONS.] 
Knowing the number and weights 

of the loudspeakers and the grid, the 
tension on each part of the two-leg 
sling can be calculated. Assuming a 
total weight of 1250 pounds, each leg 
of the sling must carry 625 pounds. 
Given the load angle efficiency of 
70%, each sling, shackle and eye bolt 
will be tensioned to 884 pounds—well 
within the 1300 pound rated capacity 
of the eye bolts. 
Rules for Safe Lifting: 
1. Do not overload any piece of 

equipment. 
2. Sling the material to be lifted prop-

erly. Do not allow slings to be 
placed against sharp objects or 
rough or cutting surfaces. 

3. Always align lifting equipment over 
the center of gravity to enable a 
straight vertical lift. Never attach 
a hoist or lifting line to the load at 
an angle. 

4. Always use properly-installed load-
rated hardware and fittings. 
Double-check all connections be-
fore lifting. 

5. Carefully inspect all lifting equip-
ment—everything in the rigging 
chain—before making a lift. Re-
place any worn or defective equip-
ment. 

6. Never lift or support overhead loads 
from an open hook. Always use 
safety hooks, latches or other de-
vices when material is being hoisted 
overhead. 

7. Use Tag Lines to control any load 
which may become unmanageable 
during lifting. 

Conclusion: 
Safe sound system rigging is the ap-

plication of known and simple engi-
neering principles along with a healthy 
dose of common-sense and know-how 
to a relatively uncomplicated set of 
problems. There are no viable short-
cuts in rigging equipment, tools and 
techniques—the potential losses result-
ing from property damage and per-
sonal injury following the failure of 
second-rate hardware or faulty rigging 
practices can be staggering. Safe sound 
system rigging is no accident. • 
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Crosby Application Instructions for 

Crosby Clips (The Crosby Group, P.O. 
Box 3128, Tulsa, OK 74101, 1985). 
Crosby General Catalog (The 

Crosby Group, P.O. Box 3128, Tulsa, 
OK 74101, 1986). 
Newberry, W. G., "Handbook for 

Riggers," Revised Edition, (Newberry 
Investments, P.O. Box 2999, Calgary, 
Alberta, Canada, 1977). 
Paulson, Rocky, personal com-

munications with the author (Rocky 
Paulson, Stage Rigging, Inc., P.O. Box 
95, San Carlos, CA 94070). 

Southern California Edison Occupa-
tional Safety and Health Division, 
"Rigging Standards Manual" (Los 
Angeles, CA 1982). 
SpanSet publication " Safe Lifting" 

(West Coast Wire Rope & Rigging 
Co., Inc., 597 85th Avenue, Oakland, 
CA 94621). 

Stage Rigging, Inc., "Products and 
Services Catalog" (Stage Rigging, 
Inc., P.O. Box 95, San Carlos, CA 
94070). 

The material presented in this Technical 
Note has been assembled from recog-
nized engineering data and is intended for 
informational purposes only. None of the 
enclosed information should be used 
without first obtaining competent advice 
with respect to its applicability to a given 
circumstance. None of the information 
contained herein is intended as a repre-
sentation or warranty on the part of JBL 
or Sound & Communications Magazine. 
Anyone making use of this information 
assumes all liability arising from such use. 

PLEASE 
SEND 

all your 
contracting 
company's 
news to: 
Contracting Close-up 

Sound & Communications 
25 Willowdale Avenue 

Port Washington, NY 11050 
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VOICE-MATIC:.. 
the first modular automatic mixer 

that can be used with any microphone 

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

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

VOICE-MATIC® Specified by 
sound contractors and con-
sultants worldwide. Designed and manufactured by a 
company dedicated to solving problems in sound 
with state-of-the-art innovations and technology. 

Level-Mate Module 

TEO® Transversal 
Equalizer Module 

All IRP products are made in the U S A 

VOICE•MATIC® 
automatic microphone mixer 

INDUSTRIAL 
RESEARCH 

PRODUCTS, 
INC 

A .. riemueed COMPANY 
• 

321 Bond Street • Elk Grove Village, IL 60007 
In IL: 1-312-439-3600 

TOLL FREE: 1-800-255-6993 
TELEX: 701845 • FAX: 1-312-640-9607 
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Pe The world's first,ding 
unidirectional surface-
mounted condenser mie. 

Clean and simple. 

No carpet strips or plastic baffles 
needed. Until now, all surface-
mounted mics have been 
omnidirectional. Trying to add 
directionality has required 
a lot of busy work. The new SM91 brings the big 
advantages of unidirectionality to boundary effect 
microphones by incorporating a condenser cartridge 
with a half-cardioid pattern that isolates the speaker 
from surrounding noises. 

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

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

See us at NSCA 

in musical applications. 
And it's the ideal mic for live 
theater. 
A preamp ahead of its time.  
The ultra-low noise preampli-

fier provides switch-selectable flat or low-cut response, 
excellent signal-to-noise ratio and a high output 
clipping level. A low-frequency cutoff filter minim-
izes low-end rumble — especially on large surfaces. 
If you're going omni. Our new SM90 is identical in 
appearance to the SM91 and just as rugged. 
For more information or a demonstration, call or write 
Shure Brothers, Inc., 
222 Hartrey Ave., SHURE 8 
Evanston, IL 60202. 
(312) 866-2553. BREAKING SOUND BARRIERS 

booth 1001 
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