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The competition in the professional sound field is 
pretty fierce. Ask anyone who has ever competed 
for a contract with EV Professional Sound Rein-
forcement products and they'll tell you that on a 
head-on, feature-for-feature, dollar-for-dollar basis, 
there's really no competition at all. Especially when 
EV's "Sound in Action" line is pitted against Altec 
and JBL. The truth is that many of their basic prod-
ucts are based on 
technologies that FEATuRE_F 
go back more than 5 
50 years, to the 
first sound motion 
ictures But de-

products that . And to help signing sound EV PRO SOUND PRO ixTS the country. 

you get to are capable of filling 

DOLLUt-FOR-DOLLAR, our products and know more about 

stadium with high quality Pr 9C 

sound is a lot more demand- I 1 a IMPOSSII3LE• a new catalogue that not 
ing than reproducing the only describes the complete 
sound tracks of yesterday's talking pictures. In addi-
tion, the mechanical design and manufacturing 
processes of today and yesteryear are miles apart. 
(We ought to know, since EV's been making 
transducers since 1927). 

For example, you've been hearing recently a 
lot about the sophisticated theories of A.N. Thiele 
and Dr. R. H. Small, as applied to low-frequency 
systems. What you probably don't know is that 
Electro-Voice applied these theories to product 
design ten years ago. EV invented the Constant 
Directivity- horn. And we developed the first high-
performance compression driver that can really 
"take it." and handle high-level inputs on a long-

OR-FEATURE 
IT'S TOUGH TO LOUAI 

term basis. In other words, EVexamined what was 
wrong with yesterday's products and combined 
up-to-date design, manufacturing techniques and 
materials in a product line that provides better 
acoustic performance, as well as significant weight, 
size and cost advantages. 

Want proof? EV Pro Sound products are mak-
ing hearing as exciting as seeing in such diverse 
places as Disney World, the Pontiac Silverdome, 
Circus World, Sun City Sundome, Yankee Stadium 
and the E.J. Thomas Performing Arts Center at the 

University of 
Akron, as well as 

countless numbers 
of churches, 

schools, theaters 
and clubs all over 

a theater, concert 
hall, auditorium or 

EV PRO SOUND PRODUCTS 

First Baptist Church. Amaral°. Texas 

installations, there's 

line of EV Pro Sound Reinforcement Products, but 
outlines EV's contributions to the field. There's 
also information on product performance testing 
and EV's standard-setting Engineering Data Sheets. 

To put EV Pro Sound Action on your side, send 
for our new catalogue and get a good look at the 
EV position. Write to: Jim Long, Electro-Voice, Inc., 
600 Cecil Street, Buchanan, MI 49107 

Ey 

Stephen C. O'Connell Center, University of Florida (Gainesville) 

Univ. of 
Wyoming 
Arena 

gtflillanCOMPOnY 

Eleclroifoice® 
SOUND IN ACTION' 

Yankee Stadium. Bronx. New York 

*eater 

Tennessee State Amphitheater. 1982 World's Fair, Knoxville, TN 



A peculiar look 
that eliminates a 
peculiar sound. 

It's a matter of physics. 
Whenever you place a microphone near a 
hard reflective surface, sound from the 
source reflects off that surface into the 
microphone. 
Conventional microphones receive direct and 
reflected sounds at different times, causing 
phase interference - this colors the recorded 
tone quality. 

The Crown PZM captures direct and 
reflected sound waves at the precise moment 
they are in-phase; adding coherently and 
reinforcing each other. 

EZ0:1® 

Since phase interference is eliminated, music 
is reproduced with a naturalness never before 
experienced. 

Sometimes a microphone has to be "flat" to 
provide a flat response. 

crown. 
1718 W. Mishawaka Rd. 
Elkhart, IN 46517 
(219) 294-5571 
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You're a sound and communications contractor with an earned reputation 
for product, service and honest dealing. 

You're a sound and communications contractor who, in generating 
increased business, sells himself out of a client. The lease is factored to a 
financial source; a rental contract is for a short period; there are few 
renewals beyond the initial guarantee period. That's the way of this business 
life! 

You're a sound and communications systems contractor in need of a 
review of your business; a refurbishing of your product mix for the economic 
trading that flourishes in your sales/servicing circle; an introduction to the 
newer forms of record-keeping—computers and their softwear. It's April— 
so you're headed for Las Vegas! 

You're a sound and communications contractor who needs to have an 
annual business-checkup. What product is selling? What market is up? How 
about health care? What market is down? How are public and private 
construction doing? How much product inventory can one afford to carry on 
a specific equity base? And, what is ESOP all about? ( ESOP—Employee 
Stock Option Plan) You'll get some answers in Las Vegas! 

You're a sound and communications contractor working with a product 
mix of circuits for the sound reinforcement area (some prime suppliers have 
dubbed this end of the business Pro Audio); with telephone circuits for 
duplex systems (believing that the majority of the intercom business lies 
within the precincts of the 10 to 35-employee small business organiza-
tions); with the radio circuit for pocket pagers— 1-way and 2-way systems— 
for the hotel/motel and institutional market. 

You're a sound and communications systems marketer who's ventured 
into interconnect. The recent divestiture of the AT&T monopoly has opened 
heretofore restricted areas of commerce for the private or independent seller 
of telephony products. However, you've been through the mess with Hush-A-
Phone, that never proved the bonanza promised for the "foreign 
attachment". The wonder now is, when will the separated 22 Bell Operating 
Companies begin their assault on the unregulated side of the business, at 
your expense. As an early seller of PAX systems, you helped to establish a 
selling base for the prime suppliers—domestic and off-shore—of PABX, 
PBX and key systems. That was early 1969—the Carterfone Decision was 
1968—and within ten short years your interconnection business was "taken 
over" by that very supplier. 

You're a sound and communications product supplier with a dual 
operation: you've never left the sound system business; you've established a 
separate division for the telephone business. Individual sales staffs for both 
divisions—no cross-over of sales or technical personnel—for the product 
specialties remain structured vertical entities. You're looking for new 
management methodology while in Las Vegas. 

You're a sound and communications dealer who needs input from newer 
suppliers of product. You see computer sales mounting, especially the desk-
top jobs, despite the daily reports of computer manufacturers going into 
Chapter 11 or quitting the business. You see local computer sellers moving 
into telephone sales, offering them as an extension of their electronic office 
packages. You're in need of some industry input from your contemporaries 
who've combatted this competition...they'll be in Las Vegas! 

You're a sound and communications contractor who benefits—once a 
year—from the cross-polinization that comes from exchanging notes with 
your fellow contractors at a National Sound and Communications 
Association Conference and Show. This year NSCA meets at the Sahara 
Hotel, Las Vegas, April 24 through 26. 

You're a sound and communications dealer who can find additional 

4 Sound & Communications 



The new AT835. 

Now there's a new way to reach 
out and hear. The Audio-Technica 
AT835 Condenser Line + Gradient 
Microphone. It's barely longer than 
a legal pad, but it zeroes in on the 
sound you want to hear, while 
blocking out noise from the sides 
and rear. 

Baby Brother 
The new AT835 is 4 inches 
shorter than our famed AT815a and 
its remote-powered brother, the 
AT815R. Yet its performance in the 
field is remarkably close. The major 
difference is a slightly wider (60°) 
acceptance angle at higher fre-
quencies. Credit a sophisticated 
"Fixed-Charge" element for the truly 
impressive sound and excellent 
directional control. The AT835 short 
"shotgun" fits in whether you are 
recording "actualities" for the eve-
ning news, picking up dialogue for 
film or ATV, or eavesdropping from 
the sidelines. 

With Guts 
Our FET impedance 
converter is super 
quiet, and runs for 
months on a single 
"AA' flashlight cell. The 
balanced, phased output 
matches any remote or stu-
dio input from 150 to 1000 
Ohms without problems. And the 
AT835, like all A-T condensers, 
is built to take real punish-
ment. Even so, it weighs 
just 71/2 ounces for easy 
fishpolinc or extended 
hand-held use. 

If your goal is better 
control of your sound at 
moderate cost, your 
Audio-Technica sound 
specialist has a brand new 
answer. The AT835. 

audiolechnica 
AUDIO-TECHNICA U S , INC 1221 Commerce D, Stow OH 44224 • 216 686-2600 
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The Alternative - 
Ceiling Speaker 
One of these ceiling tiles is actually the first 
major advancement in ceiling speaker 
technology in decades. 

The BES C6OS and C6OD ceiling speakers are designed with two goals 
in mind: provide extremely accurate sonic performance and naturally blend 
into a variety of ceiling applications. 
Designed to drop into T-bar, drop ceiling installations, labor costs become 

significantly lower. The BES ceiling speaker, as a result of the Geostatic® 
design, operates at high output levels with almost immeasurable total har-

monic distortion. Projecting a 180° dispersion pattern, these ceiling speakers 
create seamless, uniform sound quality and coverage. Physically measur-
ing 173/4 " x 233/4 " x 3", the two models, a single driver, C60S, used 

primarily for paging and background music, and a dual driver, C60D, 
selected where full-range performance of foreground music is desired, are 
offered to afford every environmental situation and budget the highest quality 

sound reproduction. 
Finally, a ceiling speaker that solves all of the problems progressive sound 

consultants, sound contractors and architects have been dealing with for 
years. From office/conference room applications to theatre sound sur-
round systems; from parking ramp paging to special sound effects 
for theme parks; from restaurants to church halls and auditoriums... 

BES offers the alternative ceiling speaker! 

BES 

345 FISCHER ST. 

COSTA MESA, CA 92626 

Lt Please have a sales rep contact me. 
O Please send me the BES ceiling speaker 

bi ochure. 

NAME  
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Bertagni 
Electroacoustic 
Systems 800-592-4644 

714-549-3833 
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benefits at EDS, convening at the Hilton Hotel, Las Vegas, April 25 through 
27, for the overlap with NSCA provides mind-stretching ideas from 
presidents and sales managers of components and hardware for installation 
and construction work that combines newer features, better materials. Here 
is product and component that reflect ideas and suggestions arising from 
your field experience, and all pointing toward lower labor costs. 

You're a sound and communications systems contractor who will be 
sought after by the newer entrants into the industry. Intercom systems with 
features that rival keysets; peripheral phone gear that automatically dials 
phone numbers; receives messages and reveals them on screen when 
challenged; a world of electronic products with microcomputer hearts for 
many industrial and commercial applications. The idea is simply this: if 
you're managing open-end leases, then you've got more product to sell the 
client, in addition to moves, repairs and additions. The plant that leases or 
rents paging and background music and security systems working on a co-
ax cable, is giving you an expanded market for electronic equipment to 
provide test, measure and control devices. More, there are cabled systems 
which combine sight, sound and record operations that can be serviced by 
the sound and communications contractor. What exhibitors, booths and 
conference rooms contain are ideas for your survival as a businessman; they 
contain products and systems and accessories that stretch your selling 
horizons; they are repositories of technical information that can embellish 
your professionalism, when you make a short visit. 
EDS and NSCA are wooing the sound and communications systems 

contractors with these blandishments: Come to Las Vegas for your business' 
sake. Come to Las Vegas for your own profit. Come to Las Vegas for the 
companionship of old friends, new friends among old suppliers. Come to 
Las Vegas for the sheer fun of it—you need a break from the routine! 

Contact your travel agent. 
EDS and NSCA convene from April 24 through April 27! 
One badge for the two shows and conferences. 

10 ways to solve your most 
common microphone problems. 

Input Overload  A I 5AS Microphone Attenuator—inserts IS. 20 or 
25 LIB loss to pre\ eut o'. erload. 

Phasing  A I 5PRS S‘‘ itchable Phase Re\ erser kw balanced 
lines. 

Low-Frequency Noise A I 5H P I ligh Pass Filter— reduces low-lrequency 
noise and pros mil effect. 

High-Frequency Noise  A I 5LP I . o\\ l'a» Filter— reduces obtectionable 
high-lrequeiics noise. 

Lack of Presence AIWA Presence Adapter—adds intelligibilit and 
brilliallCC. 

Excessive Sibilance  A I5RS Response Shaper— sibilance filtering. plus 
flattened response. 

Adapting Line Level to 
Mk: Input A I5LA Line Input Adapter—con\ ert› balanced 

lo‘‘ - impedance mie input to line le\ el input. 
Matching Bridging 

Isolating   A I5BT Bridging transformer—matches balanced 
or unbalanced devices of different impedances. 

Troubleshooting   AI 5TG .IOneGenerator-700 I lz signal helps check 
le\ el>. connections. mi er inputs, and cables. 

Microphone Impedance 
Matching  A95 and A97 Series I.ine Transformers—make it 

110,•fille to connect lou impedance lines to !Ind 
and high impedance ¡ upu ts f or vice-versa). 

Shure brothers Inc.. 222 I lartre \\ e.. l anston. Il. b0204. t 51218bb-2553. 

SHURE 
THE SOUND OF THE PROFESSIONALS ... WORLDWIDE 
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1. Multi-Graphic color-coded consoles 11. 
2. FM/AM tuners and receivers 12. 
3. Bogen microphones — new line of 10 models 13. 
4. MT-C power amplifiers, 60 to 250 watts, listed 14. 

under UL 1480 15. 
5. Multiple tone generator 16. 
6. MBA background music amplifiers 
7. AMM-4 automatic microphone mixer 17. 
8. CT-B amplifiers, 60 and 100 watts, with built-in 18. 

10-filter equalizer 19. 
9. AS- 1 amplified speakers ( built-in IC amplifier) 

10. COMMUNITEL administrative communications 20. 
(microprocessor-controlled) 

All-weather speakers and horns 
TIS and TIM series intercom hones 
Telephone paging access modules 
TBA-20A paging/talkback amplifier 
TU-A telephone paging amplifiers 
Cone speakers, baffles, line-matching 
transformers, and assemblies 
Microphone stands and accessories 
A full line of intercoms 
Tech-craft, series mixers, equalizers, power 
amplifiers 
Custom systems, factory-assembled 
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Knowledgeable contractors may recognize their favorites 
here. They know also that these are only a fraction of our 
sound products line. Whatever the need, chances are there's a 
Bogen model to meet it. 
One-stop shopping. If you've thought of Bogen primarily for 
amplifiers, take another look. Many contractors are saving 
time and money by placing a single order for all system 
components. 
Prompt delivery. Merely having a wide line wouldn't help 
much if we cculdn't ship what you need when you need it. The 
depth of inventory we carry almost always assures 
off-the-shelf availability. 
Reliability and Value. These are our watchwords, from the 
simplest products to the most advanced, like our 
COMMUNITEL . microprocessor-based communications 

»la 

system, new automatic mixer, and power amplifiers that can 
deliver full power continuously for 250 hours. 
We never forget that your business, and ours, depend on 
quality products which give full satisfaction and encourage 
future orders. 
For more information on any of our products, call or write your 
local Bogen representative or our sales department. 

EZOG ENO® 
A DIVISION OF LEAR SIEGLER, INC. 
P.O Box 500, Paramus, NJ 07653 
(201) 343-5700 

50 Years o Sound. le.adermhÉp 
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Computer Aided Sound System Disin 
by David H. Bryan 

e're getting 
flooded with 
computer pro-
grams for design-

ing sound systems," says Larry Lutz. 
"They're sent in trom contractors 
who wrote them, and now Altec has 
a free-exchange of programs going 
on." Peter More, Altec's Director of 
International Marketing, agrees: 
"Originally, our Ted Uzzie and Lutz 
wrote most of the programs for the 
Hewlett Packard Company's pocket 
sized computer, model HP-41CV; 

but then I found out our contractors 
had purchased a variety of 
machines: they had Apples for their 
excellent graphics; the desk-top 
Radio Shack TRS-80s, as well as 
the pocket models made for them by 
Sharp; Digital Equipment Corpora-
tions's PDP-11—all those were the 
most commonly used, so I converted 
the programs to fit. Today, almost 
'egardless of wnat computer a con-
tractor or consultant has, I don't 
think he'll have any serious trouble 
getting programs to speed up the 

design job for sound systems." 
Asked how long the program con-

version took him, More shrugs: "Oh, 
maybe half an hour to three quar-
ters, but I added some extra fea-
tures, too; that's because most desk-
top computers have big CRT display 
screens and I wanted to'use them to 
show, instantly, the redistribution of 
direct sound when a horn or cluster 
is re-aimed, and to show, too, the 
effects of moving the location of that 
horn or cluster." He credits a con-
tractor for the graphics program-

Above: The Civic Center in Atlanta, Georgia boasts a loudspeaker array with computer aided design. Sound system by 
Eugene Patronis, Georgia Institute of Technology; architectural acoustics design by Bolt, Beranek and Newman. Photo 
by Lee Savoit of Altec. 
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ming involved. 
Large and small contractors, 

today, are taking full advantage of 
computers; they're used for book-
keeping, accounting, tax studies, 
reporting and projecting, project 
scheduling, management planning 
with VisiCalc's " spreadsheets," 
electronic mailings to branch offices 
and to customers with computers, to 
get word processing done faster— 
contracts typed, letters and invoices 
too, for inventory control, and for 
engineering calculations, estima-
ting, bid preparation, as well as for 
sound system design. 
A small consulting firm in highly 

competitive Los Angeles was asked 
how much they depended on their 
computer—a firm where the few 
principals who did the design work 
also handled the installation by 
themselves. Their reply: "We don't 
believe anyone who doesn't use one 
can stay in business profitably any 
more. It would be impossible for us 
to do without it—absolutely." That 
company also wrote most of the 
programming themselves, but today 
that wouldn't be necessary— not for 
sound system design usage. 

Altec Corporation, as most com-
panies today, has quite a few com-
puters in their West Coast plant. Ted 
Uzzle, their Manager of Market 
Development, says: "We have some 
computers in accounting, of course, 
and engineering has one—the 
graphics are so good we can use the 
plotter's output 'as is' for camera-
ready printing copy—and I have 
about a dozen computers myself." 
A dozen? 
"Yes. Larry Lutz and I use them 

for our seminars. Actually, the 
attending contractors and con-
sultants use them; they're pocket-
sized and quite inexpensive: about 
fifteen percent of the cost of desk-
top machines. Here's one." He 
reached for a carrying case beside 
the table; the case was about the 
size of a lady's handbag. He 
unloaded it onto the worktable. 

His HP-41CV system was com-
plete with extra memory modules, a 
printer- plotter, magnetic card 
reader-writer and a vest- pocket-
sized card carrying book of pro-
grams, an optical wand for reading 
bar charts, a battery pack and the 
carrying case for everything. He 
noted, "I think the whole package, 
everything a sound system designer 

would or could use, costs about 
seven hundred dollars at most com-
puter stores today." Asked why he 
selected it for seminars, he replies: 
"It's a very good programmable 
computer—not just a calculator. It's 
been in production since 1978; it's 
completely portable, so a contractor 
can easily take it with him to a 
customer's location for design work 
and then give prices on the spot. It's 
really a convenience and a terrific 
speed-up for the work, and that 
alone helps contractors get more 
business. We get field reports all the 
time from contractors using 41-CVs 
for on-the-spot design and price 
quotations of medium-sized jobs, 
sound systems for small churches 
and schools; they tell us they don't 
often have to return later to make a 
justification to a committee or to 
church officials. Those contractors 
have told us they just design the 
system, perhaps several different 
ones, price them out, give the 
computer's print-out tape to the 
customer and leave. Apparently, the 
customers think the printed tape of 
possibly several alternate sound sys-
tem designs is sufficiently con-
vincing, and that further informa-
tion isn't required for their decision-
making processes." 

Uzzle adds, " I've heard there are 
over six thousand financial, busi-
ness, and scientific or engineering 
programs already written for this 
computer and they are available to 
users; that's probably more program-
ming than all the manufacturers of 
other pocket computers combined 
could claim. Besides being inexpen-
sive, it's both a business-financial 
and scientific-engineering compu-
ter, and that makes it appeal to 
users who operate small con-
tracting-consulting firms, as well as 
the personnel of giant companies 
with main-frame computers—both 
of whom seem to like using a 
personal machine." 

Admittedly, computer usage does 
save time in engineering computa-
tions, but the input data does have 
to be loaded or typed into the 
machine before it can go to work on 
the problem. In response to probes 
on this particular point, Uzzle picks 
up an Altec specification sheet and 
points to the bar chart printed on it. 
"This describes our product, as does 
the other printed matter; by using 
the optical wand reader on the bar 

chart, anyone can load the specs or 
a program into the computer, as fast 
as a modern supermarket's laser at 
the check-out stand can read the 
bar code on a can of peaches. It's so 
fast it's almost instantaneous; this 
bar code printed on our specification 
sheets saves each user a great deal 
of typing. It's fast!" 
Can users make up their own bar 

charts from specification sheets of 
other manufacturers' brands of 
audio equipment? "Yes," says 
Uzzle, "the printer- plotter does it— 
that is, it will print out the chart all 
right—once the data is somehow 
typed into the computer, read from a 
magnetic card, or some source." 
Uzzle obviously thinks the manufac-
turer should save users the trouble 
of typing out a specification sheet; 
it's likely users of -other brands of 
equipment will tend to agree with 
him. After all, bar charts appear on 
groceries these days; is it too much 
to expect them from the audio 
industry's suppliers? 

Programs are stored on little mag-
netic cards, each about as big as 
half a standard businessman's card, 
cut lengthwise, and stored in a 
pocket of the small notebook. Uzzle 
and Lutz estimate their average 
program is contained on three such 
cards. Lutz says, "This pocket note-
book contains all the cards neces-
sary for all the programs we use. He 
demonstrated the reading and writ-
ing operations: it took the system 
about five seconds per card, includ-
ing the time Lutz needed to take the 
card out, turn it around, and replace 
it in the reader for the reading of the 
second track. 

Uzzle is pleased with his com-
pany's choice of the HP-41CV and 
apparently so are many of the people 
who have attended Altec's semi-
nars—over seven hundred to date. 
He says, " I'd estimate well over half 
of those who have gone to our sound 
system design seminars have pur-
chased their own HP-41CV compu-
ters. Usually, when we start up again 
after lunch, a portion of the group is 
missing—they're at the local com-
puter store buying up the stock." 
Asked if he minded demonstrat-

ing his sound system design meth-
ods for a particular room shape, 
Uzzle shook his head and said, " Not 
at all. It's no problem. Do you want 
an overhead cluster or horn system, 

April 1984 11 



Ted Uzzle, left, using the HP-41CV computer; Larry Lutz is working with the 
thermal printer 

or a distributed sound system of 
many ceiling loudspeakers?" 

Told both, Uzzle comments, 
"Well, it won't take long, about five 
minutes, except for the explaining 
time. Do you have plan and section 
drawings of the buildings handy?" 

Altec's seminars are usually held 
in the summer months, because 
that's customarily the best time for 
contractors: to date, Uzzle and Lutz 
have run twenty-five sessions. At 
these meetings, both manual-
graphic and computer-aided design 
techniques are revealed; attendees 
are brought thoroughly up-to-date 
on the latest practical methods of 
designing audio systems. Uzzle 
describes the material: "We delve 
into tne functions of equations that 
describe how sound works; we take 
the equations apart in terms of 
showing the relationships between 
their components, but after that we 
prefer to let the computer do the 
actual computations for us." He 
reached for a thin book about the 
size of a desk blotter panel. " Look, 
since you haven't brought the build-
ing's drawings with you, I'd guess we 
can find something close to them 
right here." The book was Architec-
tural Case Studies for Acoustics, 
and it was published by Altec Lans-
ing. "We publish this workbook for 
our seminars; it's usually updated 

every year. See if you find a building 
shape there that is what you had in 
mind." 

The workbook displayed plan 
views and sections of churches, 
some low ceiling rooms obviously 
selected for use with distributed 
sound systems of many ceiling-
mounted loudspeakers, movie the-
aters with first and second bal-
conies, boardrooms, an ice skating 
rink, a council chamber, a stadium, 
and a lecture hall. Apparently Uzzle 
and Lutz were completely prepared 
to demonstrate their sound system 
design methods for a wide variety of 
situations. The lecture hall showed a 
shape almost exactly what was 
wanted for our purposes: a difficult 
test of Altec's computerized design 
techniques. There were no dimen-
sions on the drawing. 
We sketched them in and 

remarked: "Assume Dr. Quincy of TV 
fame is doing an autopsy on a crime 
victim while lecturing on his find-
ings to medical students seated in a 
keystone-shaped and inclined area 
off to one side of a rectangular room 
where Quincy is operating. There's 
continuously running water on his 
stage, so the doctor can wash up 
from time to time; there's other 
background noise, too, perhaps 
from an air conditioner. Most of the 

available seating is empty, but the 
few students there are scattered 
widely around, some are in the front 
row, others at the rear, all depending 
on how much they like autopsies." 

Uzzle asks, "What about the 
walls; how are they finished?" 

"They're sort of a greenish yellow, 
smoothly plastered and enameled." 

Uzzle shuddered. " Greenish 
yellow enamel on smoothly plas-
tered walls. Hmm. Maybe your tele-
vision set needs adjustment or 
something. Well, you've given us the 
dimensions already." He looked up 
from the drawing and asked, 
"What's the reverberation time? 
Shall we calculate it or do you 
happen to know it from a measure-
ment?" 

Told it was two seconds, Uzzle 
beamed with approval. " It's so much 
better to measure reverberation time 
with a hand-held RT-60 meter; you 
can use any existing sound system 
that happens to be there for the test, 
or bring in a portable system for the 
job. I think most contractors should 
measure reverberation time when-
ever possible; they can get it for five 
to eight frequencies in about five 
minutes." 
Asked about the difficulty of 

accurately calculating the reverbera-
tion time, Uzzle replies: "We have a 
formula for it." His frown deepens, 
"To do it accurately takes quite a 
long time." He pauses, and then 
decides to make a point. " It just 
happens that the fundamental vari-
able in reverberation was recognized 
in a paper published back in 1903: 
that's the mean free path. It turns 
out that all the several reverberation 
equations assume different mean 
free paths, and that's the difference 
between them. In 1979 Bell Tele-
phone Laboratories made an accu-
rate calculation of this mean free 
path using one of the largest compu-
ters they had: it took from Friday 
night at quitting time through the 
entire weekend and into the follow-
ing Monday." As he talked, Larry 
Lutz got the HP-41CV computer 
system out of its carrying case and 
set it up on the table; then he 
nodded to Uzzle to show the entire 
computer system was ready to go to 
work, but Uzzle kept right on lectur-
ing about reverberation time. Appar-
ently, it was his favorite subject. He 
says, " All the textbooks state that 
mean free path is a simple idea and 
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they usually give an approximate 
calculation for it; unfortunately, 
they're wrong. We've known that 
since 1975, and that's why I'm 
pleased that in this particular case 
we are going to use a measured 
reverberation time." 

He looks at the computer, types 
something into it, and says to all, 
"We're ready. The program just 
asked me what the reverberation 
time was and I told it, two seconds." 

Lutz remarks, "We do have pro-
grams to work out the reverberation 
times according to the equations 
established by Wallace Clement 
Sabine, Carl E Eyring, and Joseph 
Fitzroy; Fitzroy's is for rooms with an 
uneven distribution of absorptive 
material, and we use the calculation 
methods when the building isn't 
actually constructed yet." He looks 
at the lecture hall drawings, then 
takes several program magnetic 
cards out of the notebook and lays 
them beside the card reader-writer 
unit, saying, "We'll need these after 
a while." 

Uzzle was discussing "a ringing 
success"—a reference to the howl-
ing that occurs in some sound 
systems—while he pencilled in an 
overhead horn directly above 

OWI brings forward a special 
kind ot qualitative, extension 
mini-speaker, one 
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installer as well as 
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Quincy's head; then he marked nine 
points around the edge of the seat-
ing plan and numbered them. Num-
ber one was center rear, nine was 
center front, and the others were 
distributed along one side only of 
the seating, which was symetrical. 
"The problem now is to find out how 
this seating pattern looks to the horn 
in terms of the inverse square law 
losses with distance. We'll reference 
these losses to point one in the 
center of the back row, because 
most of the other points in the 
seating plan are closer to the horn's 
location; they'll consequently have 
less loss and will show a 'gain' in dB 
relative to the sound pressure level 
at point one—which we'll define as 
being at zero dB." 
The secret of Uzzle's system, to 

get approximately equal direct 
sound pressure levels at all points 
over the seating plan, is to be able to 
visually compare the contour losses 
of a horn's output at various off-axis 
angles to the "gains" in sound 
pressure levels at the several marked 
positions on the seating plan. To 
make this comparison possible, the 
seating area as viewed from the 
horn's location must be mapped or 
plotted to the same scale and in the 
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same manner as that used to display 
the horn's off-axis losses: both 
charts must be in angular coordi-
nates." 
Sound horns, radio transmission 

antennas, some kinds of light 
sources—these have traditionally 
been measured and described by 
contour maps: where angular coor-
dinates above and below a horizon-
tal axis, or left and right around a 
vertical axis, are used as " latitude 
and longitude" in degrees to locate 
points. Angular maps of horns show 
roughly oval lines connecting points 
of equal sound pressure; they're like 
isobars on weather maps. Altec's 
standard plots of horns' perfor-
mances show the — 3, — 6, and — 9 
dB contours of off-axis losses on 
transparent plastic sheets to the 
scale of five degrees per quarter-
inch divisions off the central axes. 

Uzzle comments on the dimen-
sioning they selected: "These lines, 
a quarter inch apart, are identical to 
quadrille paper markings. You can 
buy it at most stationery stores." He 
was pleased that Altec hadn't 
"invented the wheel" nor come up 
with some oddball dimensioning; 
the cheaper workpaper and the 
totally portable and inexpensive 
computer system made good sense. 

If the horn's eye view of the 
seating area is drawn on a sheet of 
paper using an angular scale in 
degrees of latitude and longitude, 
that's the same as a horn's trans-
parent plastic contour map 
(provided in Altec's seminars for 
their products), the losses of the 
horn's sound pressure for off-axis 
contours can be easily compared to 
the "gains" of the room's marked 
seating positions referenced to the 
center seat in the back row. 

Uzzle says, " It's a visual compari-
son, and it's like counting on your 
fingers to compare inverse square 
gains of the seating positions to the 
horn's off-axis contour losses. Very 
easy and quick!" 

One of his major contributions to 
this method is to utilize the 
HP-41CV computer to handle the 
masses of dimensional information 
regarding the relative positions of 
the horn to the seating area points of 
interest, translate the rectangular 
coordinate data into angular polar 
coordinates, figure the various 
ranges from horn to each seat 
position, and work out the resulting 

14 Sound & Communications 



THE POMONA PROMISE 
Our constant goal is to provide the audio engineer 

with the best audio connectors available in this country. 
Or anywhere. 

At the same time sound 
came to movies, the original 
audio connector was born. 

That was some time ago. 
These audio connectors have 
met the needs of many audio en-
gineers since then. Matter of fact, 
our audio connector has become 
a legend in its own time. 

And we at ITT Pomona 
Electronics intend to keep it that 
way. 

Our XLR, XLB, XLA series 
for audio, electronics and other 
low level circuit applications are 
rugged, quick disconnect de-
vices that perform where relia-
bility and quiet operation are the 
password. 

We have the most advanced 
designs. We boast the best 
workmanship and fast delivery. 

At ITT Pomona Electronics, 
we know there is no such thing 
as standing pat. We also know 
that your needs change and your 
expectations become greater as 
the demands become more se-
vere. To this end we will con-
tinue to create a better way. A 
better product. 

That's a promise. 

All of our products are de-
scribed and illustrated in our 
1984 General Catalog, and it's 
free. Just call (714) 623-3463 or 
623-6751. TWX 910-581-3822. 

Write to us as ITT Pomona Elec-
tronics, a Division of ITT Corp-
oration, 1500 E. Ninth St., P.O. 
Box 2767, Pomona, CA 91766. 

In Europe; ITT CANNON 
BELGIUM S.A./N.V. Rue Colo-
nel Bourg Str. 105 Space A (B.3) 
1140 Brussels, Belgium. Phone: 
02-735-6094. 

Our products are available 
through your favorite electronics 
parts distributor. 

ITT Pomona Electronics 
April 1984 15 



BOOK SHELF 
MOBILE RADIO SERVICING is the one " servicing manual" 
that is meant for the technician's kit, or the servicing deck. 
12 chapters cover simplex and semi-duplex systems; trans-
mitter and receiver circuits; tone-coded squelch and carrier-
activated squelch, and more. Additionally, there is a full 
section devoted to test equipment: Frequency Counters, 
Modulation Meters; Signal Generators; Audio Oscillators, 
etc., their operations and performance measurements. 
Every aspect of mobile radio systems is explained, from 
alignment and tune-up through field servicing, with two 
chapters devoted to troubleshooting. This is one text that's 
worth double the price! 

Soft cover  (reduced to) $ 12.50 

COMMUNICATIONS STANDARD DICTIONARY by Martin H. 
Weik, D.Sc. clearly defines terms used by designers, devel-
opers, manufacturers, vendors, users, managers, admin-
istrators, operators and maintainers of communication sys-
tems and components. All entries are arranged in alpha-
betical order and every significant work in a multiple-word 
entry is also featured in the main listing. There are illustra-
tions, cross-references and easy-to- spot italicized terms. 

Hard cover $39.50 

SPECIAL COMBINATION OFFER. Two reprints from 
SOUND & COMMUNICATIONS' series on PABX systems, 
written by Douglas Green. and long considered the " stand-
ard" work by the interconnect industry. The work has been 
hailed by sales managers for its thoroughness in presen-
tation, its clarity, its sweep of the subject, and its expertise. 
Service managers have declared it the definitive work for 
training installation crews. 

2 pamphlets  $6.00 

CONCEPTS IN ARCHITECTURAL ACOUSTICS by David 
Egan is a new approach to the presentation of acoustics. It 
is designed to meet architects and engineers and designers 
on their own terms, with most of the information presented 
through quick- reference concept sketches, figures and 
charts. There is a full exposition in a step-by-step computa-
tion that assists in understanding the behavior of sound in 
an environment. There are concise guidelines for speech 
privacy design and analysis, and a list of sound transmis-
sion loss data for nearly 40 common building construc-
tions. And much more. By following the book's practical 
job-tested information one is able to make sure that there 
are no acoustical surprises in completed buildings 

Hard cover    $44.50 

SOUND SYSTEM ENGINEERING, by Carolyn & Don Davis, 
is the masterwork of the professional/engineered sound 
system field. Starting with basic system configurations, 
individual chapters discuss Audio Environment, Interfacing 
the Electrical & Acoustic Systems, Equalizing the Sound 
System, and Instrumentation. This volume explains fully 
the steps in designing, testing, installing and maintaining a 
sound system, along with photos and graphs that enhance 
the text. Don Davis has included test Questions (with the 
answers) about the mathematical science in acoustics, to 
hone your skills. 

Hard cover  $22.00 

PRACTICAL GUIDE FOR CONCERT SOUND by Bob Heil is 
the sum collection of notes, experiments and logs of a man 
who spent over half a decade building/servicing/fashioning 
sound amplification systems for some of the country's best 

known travelling musical combos and rock concert stars. 
There are 19 chapters, ranging over the full line of amps/ 
mikes/speakers/compressors/crossovers. . but, there is 
also a spelling out of balanced and unbalanced lines: the 
care and feeding of cables, and the interfacing of hi-fi gear 
with pro sound equipment. 

Soft cover  $10.95 

LEASING PRINCIPLES & METHODS by Jack Leonard 
Green, 320 pages/hard cover, grew out of a series of articles 
that first ran in SOUND & COMMUNICATIONS on money 
management. The author expanded the six articles into a 
full explanation of leasing— its advantages over outright 
purchase— and fleshed out the work with 32 pages of docu-
ments and financial instruments, covering every financial 
exigency. Interconnect phone dealers and duplex intercom 
distributors will find this volume of exceptional use in craft-
ing lease arrangements for telecommunications systems. 
 $49.95 

(including TEFRA '82 Tax Supplement) 

HANDBOOK ON ESTIMATING is the combined knowledge 
of four men who've accrued almost 100 years of experience 
in the sound system business, estimating jobs price. 
tagged from a few hundred dollars to over a hundred 
thousand dollars. You won't find a circuit diagram, nor a 
discussion of acoustics, time delays, or installation tech-
niques— this is strictly a volume devoted to the plain arith-
metics concerning time, materials, men. overhead, insur-
ance and taxes, that are a vital part of the estimate that 
brings in the dollars, and MAKES A PROFIT! Each element 
of these items— and more— are given their proper treat-
ment, and are shown in their relation to one another, broken 
down into pennies ( an hour's time for a technician is broken 
into its 60- minute segments. and the price for that minute is 
scored and tallied with the rest of the estimate). Equipment 
suppliers are invited to seek quantity purchase price dis-
counts. 

Soft cover  $15.50 

MODERN COMMUNICATIONS SWITCHING SYSTEMS/2nd 
Edition by Marvin Hobbs is a step-by-step treatment of tele-
communication switching techniques by the telco, into 
crossbar and microcomputer switching techniques for the 
customer-owned system. The elements of Stored- Program 
Control are detailed. as well as Time- Division Switching 
Systems. There is a complete presentation of PBX systems. 
This work will find a ready audience among the inter-
connect dealers whose installation and servicing crews are 
"crossing over- daily with the telco. 

Soft cover  $9.95 

VIDEO SECURITY SYSTEMS, by Keith Bose. is a work of 
increasing importance now that security systems are be-
coming more sophisticated and an integral part of the com-
munications system for industry, commerce, institution. 
school, and the leisure/housing markets. The technical 
aspects of the CCTV camera and its peripherals are pre-
sented in word and picture— from installation tips to main-
tenance practices. Two chapters are of special interest: 
Cameras. Monitors and Video Recorders covers the range 
of tubes, signals, night viewing cameras. Signal Process-
ing. Special Effects and Color deals with amplification. 
equalization; then special effects, screen splitting and 
character displays. 

Hard cover  $17.95 

16 Sound & Communications 



inverse square law losses and refer-
ence them all to point one. The little 
computer accomplishes all this in 
about one minute; and as it prints 
out the data on tape, Uzzle locates 
the points on a sheet of quadrille 
paper, tags each with its number 
and the associated dB gain. He 
connects the points he's plotted on 
the paper with a line. "This trape-
zoidal looking shape is an accurate 
and proper view of the seating plan 
as seen from the horn's location. 
Things look different to us when 
seen from different vantage points; 
that's just the way it is, but it's not 
wrong." The plot of the seating plan 
looked exactly like that shown by a 
camera using a wide-angle lens 
when looking down at a slight angle 
on a similarly shaped area. 
The process that Uzzle demon-

strated, using the computer to replot 
the seating area on a sheet of paper, 
would deeply interest customers if 
done in their presence; computers 
have a certain mystique, even today. 
For different locations of the horn, 
different horn's eye views of the 
seating plan could be drawn; per-
haps three or four such maps could 
be made up in fifteen minutes. If 
the customers have a particular 
location for a horn or horns in mind, 
the contractor or consultant could 
quickly check them out using the 
method Uzzle demonstrated. 
The equations involved? " It's just 

very simple trig and geometry," says 
Uzzle, "the only trouble is there's 
too much of it to bother doing 
manually with a calculator. It would 
take hours, maybe days. But the 
program does it so fast I've barely 
got time to write down the coordi-
nates and sketch them on the pad." 

He slides a transparent, printed 
contour map of the horn's charac-
teristics over the quadrille pad draw-
ing he made of the seating 
arrangements, looks at the sand-
wich as he slides the horn's contour 
up and down slightly. "We're just 
about done, will be as soon as I 
match up these inverse square law 
'gains' to cancel as much as possi-
ble the horn's contour losses... 
Okay, this looks good; the horn is 
aimed about eighteen degrees below 
the horizon. See: the cancellation is 
about two dB off in the back row, 
only one in front—that's nine dB 
down from the horn's contour 
against an eight— dB gain from 

being so close to the horn up here in 
front. On the edges, well, it's always 
within two dB. Satisfied?" 

In discussing the history of the 
development of the method he used, 
Uzzle gives full credit where credit 
is due. " My personal involvement 
with all this started back in 1978; 
that's when I wrote an article about 
how to determine coverage angles 
and when I made a mathematical 
model of architectural spaces. It 
was on the subject of dividing odd 
shaped volumes into combinations 
of cubes, blocks, prisms—don't ask 

me why, but apparently nobody had 
done it before nor published sim-
plified results. In August of 1980 I 
worked out the present system used 
here, and all that took a month." 
He adds, " I combined my 

thoughts and experience with an 
idea I'd seen published by T.G. 
McCarthy in his 1978 paper to the 
Audio Engineering Society; he'd 
done an architectural mapping tech-
nique and he showed what he said 
were horn contours. His article did 
help me, even though the details of 
my method in terms of exact tech-
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"And for the articulation loss of 
consonants, we're using this:" He 
wrote. 

Peter More, with Lutz, at More's personal computer The horn data and 
contour above the computer display were originally created by the computer, 
then enlarged and mounted by Altec's art department. 

niques and mathematical equations 
used are different." Uzzle pauses, 
thinking, then adds, ' Then a long 
time later I saw a copy of an even 
older article by Ed Seeley; he and 
Mel Sprinkle had designed a sound 
system for the Giants' stadium in 
Secaucus, New Jersey, back around 
1976. Seeley's paper showed an 
angular map of the stadium and also 
a horn's contour map; in my opinion, 
Seeley had ' put it all together' 
conceptually. But what he didn't 
have—and it certainly would have 
been a great convenience to him— 
was a simple mathematical model of 
the building's geometry and the use 
of today's digital computer." 

He did it all by hand? Uzzle nods, 
"Yes. Seeley had picked a series of 
representative points in the sta-
dium; they corresponded to the nine 
points I used in the seating plan of 
Dr. Quincy's lecture hall, but he 
apparently worked out all the mathe-
matics by hand on a calculator." 
Uzzle sighs. " It must have been an 
enormous task!" 

Uzzle believes his Altec method 
draws on previous work by others, 
but thinks his is the first published 
sound system design method using 
carefully measured contours of 
horns and the computer software to 
solve the mathematics involving the 

losses due to inverse square law and 
the transformation of the building's 
geometry in rectangular coordinates 
into angular results. Uzzle's meth-
ods were discussed in a paper 
presented to the Audio Engineering 
Society in June of 1981: Loud-
speaker Coverage by Architectural 
Mapping; published in their June 
'82 journal. 

Next he ran a program to find out 
the sound pressure and articulation 
loss of consonants, both on the 
horn's axis and at the six— dB off-
axis contour which covered the 
entire seating area, except for the 
extreme front right and left seats. 
He says, "The program here uses 
two equations; VII write them 
down." 

SPL = 10 log 

Where: L, 

SPL 

V 
d, 

10 log 

Articulation loss of consonants = 
656d,2 T2 

QV 

He made entries as the compu-
ter's display requested them, the 
two-second reverberation time was 
one entry, the room volume (already 
worked out by the computer for an 
earlier piece of work) was another, as 
was the loudspeaker type. Lutz 
standing nearby remarks, "You see, 
most of the data is already 'on file' 
inside the computer; it saves a lot of 
re-entering on our part." After work-
ing out the results the computer 
asked: "Want to try another horn?" 

Uzzle says: "The program here 
assumes the reverberant sound is 
constant throughout the whole 
room, and in the case here that's 
probably true, because of the green-
ish-yellow, glossy enamel painted 
walls." He shuddered. " However, in 
other cases where maybe there are 
panels of highly absorptive material 
in the room, we have another pro-
gram to handle it. The sound system 
designer has to use good judgment 
all the time; the computer is a great 
little number cruncher, but that's all 
it can do. It takes a human being to 
design a good sound system!" 

Having checked out a good horn 
location and angle, the sound pres-
sure level and the articulation loss of 
consonants, Uzzle checks for feed-
back. "This program compares the 
gain needed by the sound system, 
NAG, or needed acoustic gain, to 
PAG, or potential acoustic gain; PAG 
is the feedback limit, and there 
should be a margin of six to ten dB 
between PAG and NAG to prevent 
the system from being a ' ringing 
success' so the students can hear 
Dr. Quincy's remarks instead of a 

(Q64 pi 

4 pi d,2 

81.8 T) 
V 

81.8 T\ 
V ) 

sound pressure level of horn and driver at maximum 
power measured on-axis from 4 feet. 
sound pressure level re: 20 micro Pa. 

= loudspeaker directivity factor. 
= reverberation time. (seconds) 
= room volume. (cubic feet) 
= distance of farthest listener from the loudspeaker. (feet) 
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howling system." Uzzle typed in the 
room volume, the reverberation 
time, the model of the loudspeaker 
he'd selected, and various dimen-
sions related to the positions of Dr. 
Quincy, the microphone, the over-
head horn, and the farthest listener. 
In a few seconds the computer 
display showed values for PAG and 
NAG and asked, "Try again?" 
The tape printer showed PAG to 

be fifteen dB and NAG to be only 
4.6: clearly there was a ten— dB 
margin of safety before a " howling 
success" could occur. Uzzle leans 
back in his chair and says, "We're 
okay, but the trouble with this 
system is that it really needs a little 
bass reinforcement-- otherwise 
Quincy will sound to the students as 
if he's talking to them over a tele-
phone; the horn's intelligibility is 
okay, but he'll sound weirder than 
usual without some bass support." 
Lutz agreed, and together the two 
men prescribed a suitable woofer for 
the doctor's system. 

They'd worked on the total design 
for only half an hour, but that 
included a lot of explaining time. 
Asked how long the same design job 
would take if they hadn't been 

interrupted with questions, they 
smiled. Finally Uzzle says, "Cus-
tomers ask questions too, you know; 
but I'd guess about fifteen minutes 
for this amount of work would be 
right for most situations." He adds, 
"That would include working up a 
total price for the installation. It all 
takes time." 

Uzzle's view on computer aided 
sound system design is almost as if 
he's a bit " down" on these mar-
velous machines. "A computer can't 
do the design job; it takes a person 
with knowledge, good judgment and 
experience--and these words have 
specific meanings in the sound 
contracting business. Knowledge 
refers to the design techniques, 
understanding in great detail the 
equations involved in predicting 
sound pressure levels, feedback and 
ringing, an underestanding of what 
really limits intelligibility--those 
are things a competent sound 
designer just has to know. Judg-
ment, well that's a comment on the 
fact that you can't have everything 
in this world—especially in system 
performance. For instance, the first 
row's coverage gets worse as the 
horn moves towards the listeners, 
but that cuts the chances of ringing. 

think ambicon TM 
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mass transit systems, racetracks, 
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Increase profits and reliability. Call or write today for the complete story. 

ProTech r" 
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(516) 584-5855 
Flowertield Bldg #1 
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The positioning of that horn or 
loudspeaker, where Dr. Quincy's 
microphone is situated, the way we 
match up the inverse square law 
gains to the off-axis horn's contour 
losses—that's judgment, and there's 
no way in the world a computer can 
make those decisions. No way! 
Experience, that's probably mostly 
an interpretation of hardware, 
whether a particular company's 
product specifications were written 
from a carefully made piece of 
laboratory equipment or from test 
results of randomly selected chunks 
of hardware that came off produc-
tion lines. It makes a big difference. 
I think a company's record in the 
industry is important, as is a man's 
own history of performance—those 
are things learned by experience. 
Anyway, a computer is just going to 
be an aid to good designers; it can 
never replace them." 
Asked about the validity of using a 

horn's measured pattern or contours 
inside a room, he replies, "The 
pattern is okay as long as the 
dimensions of the room are large 
compared to the wavelength of 
sound, and that is the situation 
here. You see, intelligibility lies a 
couple of octaves around the 1.25-
kHz point, and that's mostly above 
crossover for this horn, where the 
wavelengths are about a foot." 

Lutz volunteers a comment: " Nor-
mally, every time there's a three 
—dB change in the direct-to- rever-
beration sound levels, there's a cor-
responding doubling or halving of 
the articulation loss of consonants. 
Since in this room we could safely 
assume the reverberant sound was 
constant all over, we didn't have to 
mathematically check for intel-
ligibility everywhere." He smiles 
and adds, " So we just counted on 
our fingers, to quote Mr. Uzzle." 

Contractors today are using com-
puter aided design methods learned 
at Altec's seminars. Over seven hun-
dred men and women have attended 
them, and other manufacturers are 
starting to offer similar programs; 
JBL has announced a computerized 
design of sound systems based on 
the IBM Personal Computer, and the 
company plans to issue their prod-
uct specifications on magnetic discs 
instead of in the form of bar charts. 
Asked about future plans, Uzzle 
says, " I'm sure all manufacturers 
will continue to utilize the new 
methods now available; we'll do 
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whatever saves time and is cost 
efficient. Speaking of saving time," 
he looks at Larry Lutz, " perhaps this 
is a good time for you to demon-
strate the method of designing a 
distributed sound system?" 

Lutz says, "The intended design 
of an array of ceiling mounted 
loudspeakers, usually pointed 
straight down, is to keep from 
blasting those people located 
directly under a loudspeaker, while 
still allowing those in corners and in 
areas with a lower sound pressure 
level to hear quite comfortably. 
Uniformity in sound pressure level is 
the goal. 

"I think Altec's contribution," 
continues Lutz, "our design method 
of ceiling or distributed arrays of 
loudspeaker systems, began with 
Curt Emerson's work. He's with the 
Canadian telephone company, and 
he'd made an analysis of several 
traditional loudspeaker spacings 
and coverages: edge-to-edge, fifty-
percent overlap, and edge-to-center. 
He'd worked out a mathematical 
model of these patterns, and he'd 
defined the density of spacing of 
loudspeakers in such arrays. I read 
about his analysis and asked Dr. Rex 
Sinclair here if we could make a 
computerized model of a ceiling 
array that would take into account 
all the loudspeakers and allow us to 
predict the sound pressure levels 
under it. His work was published by 
the Audio Engineering Society in 
November ' 82, and it's the basis for 
the design methods we use in our 
seminar." 

Sinclair first determined a way to 
express the sound pressure levels, 
SPL, of a single loudspeaker pointed 
straight down, at various points in 
the ear plane. Then he established 
the maximums and minimums in 
the SPLs in the ear plane under a 
computerized array of almost 1,000 
loudspeakers. Two formats were 
used: a square loudspeaker spacing 
pattern, and a hexagonal. Each of 
these patterns was examined at two 
and four kHz, and for three degrees 
of overlap or density. 

Lutz explains: "The first problem, 
that of measuring the SPLs in the 
flat ear plane, a horizontal plane for 
a ceiling- mounted loudspeaker 
pointed straight down, is compli-
cated by the fact that we normally 
measure loudspeaker performance 
in a polar coordinate system. Typ-
ically that's a curved surface like a 

bowl, with the bottom at the ear 
plane, and at off-axis points there's 
an additional loss from inverse 
square law effects between the 
bowl's rim and the lower down ear 
plane." Lutz continues by showing 
an equation that Dr. Sinclair 
developed by mathematical curve 
fitting: LT = a Ob in dB, and 
remarks, "We've tabulated these 
constants, a and b, for most of the 
loudspeakers we make that are 
intended for ceiling arrays. LT is 
relative to the on-axis value: that's 
the reference of LT to the sound 
pressure level." 

Lutz, getting enthusiastic about 
the practical applications of the 
work, says, "Also, we've tabulated 
this equation's angle at an SPL or 
— 6 dB for various loudspeakers at 
both two and four kHz, which 
provides us with polar to planar 
corrections: with this information 
the designer is all set to do whatever 
scaling is needed, or he can let his 
HP-41CV or any other computer do it 
for him. This means he can 
standardize on circle drawing tem-
plates, whatever is convenient. Mul-
tiplying the r/h ratio, the tangent of 
the — 6dB circle's half-angle, by h 
or the ear- plane to ceiling height 
gives the radius of the circle in feet 
and tells him the scale factor he 
needs to draw the ear plane's plan 
view." 

In response to a comment about 
— 6dB being quite a change from 
the on-axis value of about zero dB, 
Lutz nods, smiles and says, " Don't 
forget, there's going to be a lot of 
adjacent loudspeakers on the ceil-
ing: they'll contribute to that other-
wise — 6dB SPL and reduce the 
difference to something manage-
able. Would you believe one-tenth of 
a dB?" 

Just use more ceiling speakers, 
closer together? 

"Right, Here's how." Then Lutz 
explains the second part of Dr. 
Sinclair's work. 

Using vast " arrays" of up to 1,000 
loudspeakers in computerized pat-
terns, in hex and square formats, for 
two and four kHz, and for three 
amounts of overlap, Dr. Sinclair 
computed the maximums and mini-
mums of the SPL under a centrally 
located group of four loudspeakers 
in the square pattern, or a group of 
seven loudspeakers in the hex 
layout, all in the ear plane. These 
were plotted graphically and tabu-
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lated for most types of ceiling-
mounted loudspeakers that Altec 
makes. Talk about getting your 
money's worth out a computer-this 
is it! 

Here's the tabulation of Lmax, 
Lmin, and Lmax-Lmin for type 409 
Altec loudspeakers in various pat-
terns and frequencies. 

Pattern 

Edge-to-edge square 

Edge-to-edge hex 

Min overlap square 

Min overlap hex 

Edge-to-edge center, 
sq. 

Edge-to-center, hex. 

2 kHz 

speaker arrays. He says, " Usually, 
by changing to another pattern, or 
by rotating it, perhaps by ninety 
degrees, we can fit an array to 
difficult buildings." 

In his Technical Letter, 258B, 
published by Altec, Dr. Sinclair 
comments on the contributions from 
loudspeakers in the array that are at 

4 kHz 

Lmax Lmin Lmax-min Lmax Lmin Lmax-min 

0.78 - 3.37 4.15 3.03 1.14 1.89 

0.94 - 1.18 2.75 3.25 1.82 1.43 

2.09 1.04 1.05 4.42 3.68 0.74 

1.42 - 0.09 1.51 3.80 2.85 0.95 

4.58 4.53 0.05 6.49 6.31 0.18 

5.20 5.11 0.09 6.98 6.88 0.10 

A designer, knowing what limits 
he wants to restrict the uniformity 
to, needs only run down the Lmax-
Lmin column for the frequency he's 
interested in to obtain the necessary 
density of loudspeakers in the array 
he's designing. For instance, at a 
one - dB limit to the spread or 
uniformity, operating at two kHz for 
a speech or voice system, he can see 
that the minimum overlap of the 
square format should be satisfactory 
at 1.05 - dB difference. Altec 
provides as part of the materials for 
their seminars a convenient set of 
templates for drawing circles and for 
the spacing of loudspeakers in 
arrays-for all combinations. Their 
computer program accepts real plan 
view dimensions and spits out 
rescaled dimensional units, those of 
the little squares in a quadrille pad, 
for drawing the ear plane and loud-
speaker coverages therein. 

Uzzle remarks: "What we've got 
here is a very convenient method of 
redrawing the ear plane coverages 
and locations of all those ceiling 
mounted loudspeakers to get any 
degree of uniformity needed in the 
SPL at the ear plane. It's a plan of 
the ear plane and of the loudspeaker 
coverages there from the viewpoint 
of the ceiling- mounted loudspeaker 
array. The redrawn and rescaled plan 
view is what the array ' sees'." 

Lutz points out that real buildings 
have all kinds of obstructions in 
their ceilings: lights, air vents, fire 
extinguishing spray heads, support-
ing posts-and that's another rea-
son for the existence of both square 
and hexagonal patterns for the loud-

a considerable distance from a par-
ticular loudspeaker under consid-
eration: "The contributions are not 
only at a very low level but are 
delayed, and it can be argued they 
more closely resemble early arrivals 
of the reverberant field." 
On a manual basis, the designer 

of the sound system selects a loud-
speaker, looks up r/h for the - 6-dB 
coverage limit, multiplies it by the 
ear plane to ceiling height to get the 
radius in feet. He selects a template 
for drawing this radius and imme-
diately knows the scaling required: r 
inches on the template is propor-
tional to r feet of actual plan view 
dimensions. Then on his scale draw-
ing he positions the various obstruc-
tions such as light fixtures, posts 
and air vents, and slides the appro-
priate overlay over his drawing, rotat-
ing it as necessary, to get a practical 
array positioning. Or he can use the 
Altec computer design program. 
The program starts off by asking 

the designer the ear plane to ceiling 
height, then suggests he pick a 
loudspeaker. After stating the SPL 
and power required, the program 
asks if the designer wants to try 
another loudspeaker. Further inquir-
ies by the program get the designer 
to specify the frequency of interest, 
the real dimensions of the room; 
then the program tells the designer 
what overlay to use and what qua-
drille pad units or dimensions are to 
be used to draw the rescaled ear 
plane. It's quick work, because the 
computer already has on file all the 
particulars the designer would oth-
erwise be required to look up for 
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EKTACO M G . . . loudspeaking, direct-select intercom 

Loudspeaking, separate-channel 
intercom is an essential tool if your 
goal is to be efficient and profitable. 
Unlike intercom lines on your tele-
phone, a second channel intercom 
that is loudspeaking has fundamental 
advantages simply not available 
anywhere else. 

Master Station 

Fundamental Advantages 
of Intercom 

People who have never experienced 
a work situation with an intercom 
often ask ( 1) "Why have two instru-
ments on your desk—a phone and 
intercom?" and (2) "I can get an 
intercom on my phone—why have 
a separate system?" 

The answer is because a separate, 
loudspeaking intercom is better and 
here is why: 

Intercom Speeds Communication 

Intercoms are fast, phones are slow. 
By the time you dial a phone, it 
rings, your party picks it up and you 
start to talk you will already have 
your answer if you use an intercom— 
it works faster. 

Two Channel System 

Do you like to be put on "Hold" 
when you call someone? Neither 
does anyone else. With an intercom 
system you do not need to use the 
Hold button on your phone—unless 
you want to. Also, with a two chan-
nel system you do not need as 
many phones—put phones only 
where making outside calls is 
essential, otherwise use an inter-
com. This cuts down on phone bills. 
You can call inside without tying up 
outside (expensive) phone lines. 

Short Conversations 

Loudspeaking intercom conversa-
tions are short, unlike telephone 
conversations that almost always 
contain a lot of non-business trivia. 
Ask anyone who has used a loud-
speaking intercom, and then moni-
tor your own phone conversations 
for a day or two! You will be sur-
prised at how much time is wasted 
on telephones. 

••••••• 

••••••• 

••••••• 

••••••• • 

Wall Remote 

It Is Loudspeaking 

This means when you are called 
you do not have to do anything— 
you just talk as if the caller were in 
front of you. And when you orig-
inate the call you push one or two 
buttons and instantly you are talk-
ing! Of course, privacy handsets are 
an option. 

Desk Remote 

It Is Simple 

Many phone systems have become 
so complex that most of their fea-
tures are not used because the users 
do not understand them. Ask any-
one with a privately owned phone 
system that has built-in intercom. 
By having a separate intercom sys-
tem, this confusion is ended. 

Reduce Call Backs 

How much do you spend a year 
calling people back? Both in terms 
of your time and the phone bills? 
With a second channel intercom 
you can generally get the informa-
tion you need right now and avoid 
calling back. A big saving! 

Rack Mount Master 

EKTACOM G Series 

With the G Series you have a simple 
switch for each person you may 
wish to call. Above each switch is 
the name of the person—this way 
you do not have to remember their 
number, nor look it up! When you 
receive a call, a lamp and chime 
come on to announce the call. You 
may have a lamp that shows the 
name of the person calling you! 
Also the system has full privacy so 
there is no eavesdropping. Because 
the G Series has both incoming and 
outgoing volume controls and 
automatic reduction of extra-loud 
sounds, you always get Clear, 
Natural Sound. 

G Systems may have from two to 
over 1,000 stations! Direct paging to 
one or more areas is available so 
you can locate people quickly. The 
G Series is justly regarded as the 
finest direct-select intercom in the 
world today! 
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himself. Lutz says, " I think the real 
point of our seminar is to show how 
easy and fast it is to accurately 
design sound systems when aided 
by the computer." He adds, " I'm 
personally troubled by mathematics; 
so when I have to do it, I prefer to 
put it into the computer program so 
I'll never have to do it again. Also, of 
course, the computer does it right 
every single time. That's very impor-
tant to a contractor when he's visit-
ing a customer and doing a design 
job on the spot with a portable 
computer like this HP-41CV. That's 
happening a lot these days. On the 
other hand, when I'm using a larger, 
desk-top computer, I can draw 
everything in on the CRT display 
screen: vents, light fixtures, posts, 
whatever. Most desk-tops have larger 

memories and graphic capabilities, 
so plotting the extra points isn't a 
problem." 

Distributed sound systems are 
normally used in rooms with low 
ceilings, those low enough to pro-
hibit the use of overhead horns or 
clusters, but some applications use 
mixed systems of both horns and 
distributed arrays of loudspeakers. 
Asked about this, Uzzle replies: " In 
churches there're often areas under 
balconies where direct sound from 
overhead horns doesn't reach; that's 
where a distributed array system can 
do the job. If audio from both a 
distributed system and an overhead 
cluster can reach the listeners, it's 
usually necessary electrically to 
delay the distributed audio in very 
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Which proves that smart technology doesn't have to be expensive 
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large buildings. In buildings with a 
long reverberation time, it's impor-
tant to keep the total amount of 
sound energy down as much as 
possible, and that's another reason 
for the use of a mixed system: the 
distributed array won't put as much 
energy out as does a horn working 
from a longer distance." He pauses. 
"Maybe we should get into the 
design of distributed system for the 
case when the ceiling and floor 
planes aren't parallel. We have 
methods for these situations, too." 
The first two, manual or computer 

aided, are exactly as in the case for 
parallel floors and ceilings, but the 
designer assumes and uses only the 
minimum ear-to- ceiling height 
regardless of the actual changing 
heights for various locations in the 
room. This assumption has the 
effect of automatically compensat-
ing for the different heights, 
provided all the loudspeakers are of 
the same model and receive the 
same power. "The difficulty," Uzzle 
notes, " is the ceiling ends up being 
peppered with loudspeakers. Most 
competent designers would prefer to 
use different kinds of loudspeakers 
in various parts of the room, 
because it's less costly and more 
efficient." 
The remaining methods, also 

manual or computer aided, depend 
on the application of equations for 
the SPL, Lmin and Lmax-Lmin, 
defined by Dr. Rex Sinclair but 
extended to handle the con-
sequences of the angular shifts 
introduced by the non- parallelism of 
floor and ceiling. These equations 
have been built into the program of 
the HP-41CV and have been made 
available, also, in the form of design 
sheets. These transparent printed 
sheets relate each loudspeaker 
model, the net angle of non-parallel-
ism between floor and ceiling, the 
normal distance from ceiling to the 
ear plane, the angles subtending the 
coverage circles in dBs, and the 
circles covering uniformity limits in 
dBs. All for 2 and 4 kHz. 

Lutz demonstrates the technique 
using these sheets. The initial 
rescaling of the longitudinal section 
view according to the lowest ear-
plane-to-ceiling distance is as nor-
mal; the plan view is also rescaled 
accordingly. Then a loudspeaker is 
selected, or several for different 
heights involved, and the appropri-
ate design sheets are used to lay off 
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the coverages on both section and 
plan rescaled drawings. Naturally, 
the angles shown on the design 
sheets determine the necessary 
spacing of the loudspeakers; and 
the relative power requirements are 
given, with respect to that needed 
by the lowest ceiling-to-ear plane 
height, by W = 20 log hi/ hl dB; 
where hl is the initial height fig-
ured, the lowest height of all. 
These design sheets for the vari-

ous Altec made loudspeakers, the 
computer programs for the 
HP-41CV, the program notes and 
related literature regarding the 
methods used—all are available to 
contractors, editors, and con-
sultants who attend the Altec Sound 
System Design Seminars. The intent 
of the company is to make sure 
these techniques are widely dis-
tributed and thoroughly understood, 
and they believe the best way to 
guarantee this is to expose more 
people to their seminars. For this 
reason, the seminars are being 
offered in cities all over the United 
States and in a few European cities, 
too. 

In a distributed system the max-
imum articulation loss, ALmax, is 
the smaller of: 

AL = 9T% and 
ALmax 656 V T2 N % 

S.2 Q0  

The minimum articulation loss is 
the smaller of: 

AL = 9T% and 
ALmin = 656 V T2 N  

S,2 Qo 100 

Where V is the room volume in 
cubic feet, T is the reverberation 
time, S. is the ceiling area, N is the 
total number of loudspeakers, and 

is the axial directivity factor of a 
single loudspeaker. There are other 
restrictions on these equations, 
which are clarified in Altec's pub-
lications. 

Frankly, it's a lot of trouble to keep 
these various terms straight, look up 
the necessary information to use 
with the equations, perform the 
calculations, then check to see if 
the results obtained are within the 
design goals. All this is com-
pounded by the pressures of doing 
the job right the first time and doing 
it fast. 
Commenting on the results of this 

kind of pressure, spokesmen outside 
of Altec have said that sound sys-
tems for small auditoriums and 
churches are "traditionally" done 
over several times to satisfy the 
customers. These tend to be small 
to medium dollar value projects 
where the competitive situation and 
limited budgets prohibit doing a 
thorough design job by conventional 
methods. A contractor said, "The 
dollars just aren't there!" 
The solution to this universal 

problem might be the approach that 
Altec and a few other manufacturers 
are taking: to utilize the speed and 
thoroughness of inexpensive compu-

ters to deliver product data and 
accomplish the routine calculations 
quickly and cheaply. Uzzle com-
ments on this trend: "They're start-
ing to. More and more suppliers are 
providing the right kind of data 
today; they're acting almost as if 
they expect contractors, con-
sultants, and designers to be using 
computers to help out in the work." 

While the 700 plus graduates of 
Altec's seminars may not all be Altec 
purists, many of them are following 
the trend: utilizing their computers 
more than ever before and benefit-
ing by the resulting exactness and 
time savings. E 

The New 
ASTATIC 
Performers 

Three Dynamic Cardioid 
Microphones for Sound 
Reinforcement, Recording, 
and Broadcast. 

The new Astatic 
Dynamic Cardioid Micro-
phones out- perform 
anything in their class. 

Each Features: 
• Wideband Frequency 
response with slight 
presence boost. 
• Excellent front-to- back 
ratio. 
• Superior shock mount 
system designed by 
Astatic. 
• Natural proximity effect. 
• Multi-stage wind/"pop" 

filter. 
• Non- reflective, durable 
gray finish. 

Manufactured in U S.A 
Call or write for details. 

\um 
Astatic Corporation 
Commercial Sound Division, 
P.O. Box 120 
Conneaut, OH 44030-0210 
(216) 593-1111 

In Canada: 
Canadian Astatic, LTD. 
1220 Ellsmere Rd., Unit 2 
Scarborough, Ontario 
M1P 2X5 
(416) 293-2222 
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Contractors Expo 184 
In anticipation of the National Sound & Communications 

Association's Contractors Expo '84, S&C invited some of the key 
figures behind the conference to submit personal messages to our 
readers. Here they are: 

Have you ever seen a new product 
in a catalog—and had to write for 
more information? Or maybe you 
skipped right over that latest piece 
of " hi tech" equipment, because 
you thought to yourself: it can't 
possibly work! What if you were 
glancing through that catalog and a 
voice suddenly answered all your 
questions? Not possible? Well, the 
NSCA has developed the next best 
thing! 

This April, we have the opportu-
nity to attend the Contractors Expo 
'84—a trade show specifically 
designed to suit the needs of the 
electronic industry. You don't need 
to write for more information—see 
new products first hand! 

Experience " state-of-the-art" 
equipment with over 100 suppliers 
from the electronic industry. This is 
a table-top-display-unit Expo. The 
exhibitors will be concentrating on 
"high technology" and " new tech-
nology" items, not on signs or 
decorations. They realize your goal 
is to get exposure to new products, 
not be invaded by advertisement. 
They understand you must stay 
current and up to date on new 
products to remain profitable. 
As systems become more and 

more sophisticated, it is necessary 
to have first-hand knowledge and 
experience with new products to be 
a leader in today's industry. Too 
often spec sheets and catalogs can't 
give you adequate information to 
make a profitable and knowledge-
able business decision on a new 
product. 
We are not just installers of equip-

ment. Today, we are—and must 
continue to be—technical experts. 
We have the knowledge and back-
ground to recognize when a system 

is not designed to greatest effi-
ciency. With constant exposure to 
new products, we can help make 
each installation as advanced as our 
ever-changing industry. 

Expo '84 is an opportunity to see 
products in action, ask questions, 
and gain technical knowledge from 
experts in the industry. As Bud 
Rebedeau, Executive Secretary of 
the NSCA, said, "The technical 
expertise of an electronic systems 
contractor is the fuel that keeps the 
vehicle moving." 

Whether you are interested in 
many new products, or just need in-
depth information on a specific 
product— 

Expo '84 is for you! 

Per Haugen, President, 
General Communications, Inc. 

As a contractor and board mem-
ber of your association, I urge you to 
attend the Contractors Expo '84, 
because we all need continual train-
ing just to stay even in these rapidly 
changing times. Among the new 
technologies of the past 15 years 
are: 

Equalization: 1/10- 1/3- 1/2-2/3-

octave band equalization, passive 
and active. Those contractors that 
didn't advance have been left 
behind. 

Delays have become com-
monplace for many uses, including 
tape delays, tube delays, spring 
delays, anti- log, and digital delays. 

Over this same time frame, signal 
processors have proliferated to who-
knows-what will be next. 

Ten years ago we hadn't even 
heard of automatic microphone mix-
ers; now there are at least six, all 
made with different technology. I 
still meet contractors who do not 
understand "the ( NOM) number of 
open microphones" theory. 

Most commercial audio amplifiers 
were still using tubes less than 20 
years ago. What has happened to the 
die-hard sound man who says " I like 
the tube sound"? 
I predict that the changes of the 

next 10 to 15 years will be even more 
startling. For example, anti log will 
surely become a thing of the past for 
most high-quality systems. Digital 
won't just be a buzz word. 
Come to the Contractors Expo 

'84. Be a participant in your asso-
ciation as a contributing member. 
Help yourself and the rest of us to 
learn by your experience and mine. 
See you in Vegas at the Sahara. 

Vic Hall, 
President, 
Communications Co., Inc. 
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EDSF84 
APRIL 25, 26, 27 • LAS VEGAS HILTON • LAS VEGAS, NEVADA 

EDS MAKES HEWS! 

DISPLAYS CONFERENCES 
• Components 
• Instruments 
• Equipment 
• Accessories 

between 
distributors 
and manufacturers 

SEMINARS • Market Outlook 

• Test and Measurement 

• Effective Distributor Management 

• Using Computers • Growth Strategies 

...and much more 

FOUR NEW FEATURES MAKE THE 
1984 DISTRIBUTION 
SHOW AND 
MORE IMPORTANT THAN EVER 

NEW! Special New Product 
Display Area 

NEW! More Access to Lines— 
Key "Suite" Companies 
Are Adding Booths for '84 

NEW! Still More Access to 
Lines—Re-distributor Exhibits 
Ease Procurement 

NEW! More First-Time 
Distributor Attendees 

PLUS THE TRADITIONAL EDS BENEFITS 
• EXPOSURE • DIALOGUE 
• EFFICIENCY • PRODUCTIVITY 

ELECTRONIC 
CONFERENC 

STAY ON TOP OF THE NEWS...STAY AHEAD OF COMPETITION. 
ATTEND THE 1984 ELECTRONIC DISTRIBUTION SHOW AND CONFERENCE. 

Exhibits are FREE to distributors who register in advance. Small fee to NEDA for seminars. Write or call for badge application. 

Electronic Industry Show Corporation 
222 South Riverside Plaza, Suite 1606, 

Chicago, Illinois 60606 
1 312 648-1140 

Please send EDS Information to: 

NAME  TITLE:  

COMPANY  

ADDRESS  

CITY, STATE, ZIP  
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As a contractor and board mem-
ber of your Association, I urge you to 
attend the Contractors Expo '84, 
because here is the best opportunity 
of the year to learn about new 
products available from our par-
ticipating manufacturers, design 
techniques from the consultants, 
and better operating methods from 
our fellow contractors. This unique 
pool of knowledge and experience 
will benefit each participant individ-
ually and our industry as a whole. 
This exchange of information and 
sharing of experiences takes place 
in the various formal presentations 
and in the individual conversations 
among contractors, manufacturers, 
consultants and sales representa-
tives. 

Algie Broome, 
Vice President, 
Sound and Communications, Inc. 

As a contractor and board mem-
ber of our Association, I think it is 
important for you to attend the 
Contractors Expo ' 84, because 
knowing more about the financial 
part of your business and how it 
compares to others in the same 
industry can mean the difference 
between success and failure. 
When I look back over the last 

20-25 years and think about the 
number of sound contractors that 
I've known and the people associ-
ated with them, I find that they fall 
into two categories: 

A. those that are still in busi-
ness; 

B. those that didn't make it. 
When I think a little more about 

them, one thing jumps out at me. 
Some of them that are still in 
business are strong financially, and 
staying in front of the new technol-

ogy wave. Others are keeping up 
with the technology but apparently 
not doing too well financially, as 
evidenced by comments from a 
variety of financial, credit, and sales 
managers. Those that have left the 
sound contracting business have 
had financial management prob-
lems almost every time. 
One of the benefits that our 

association is trying to provide for 
you is more financial information 
and "smarts." One of the methods 
that we are using is a financial 
analysis of sound contractors that do 
about the same amount of business 
that you do, and then a comparison 
to all other sound contractors. This 
comparison will be based on the 
percentage analysis that we asked 
you to do for your business. The 
information you sent to the certified 
professional accounting firm was 
and is held in absolute confidence, 
was entered into a computer that is 
programmed to accumulate all of 
the data statistically, analyze the 
data, and then prepare a copy of all 
the data, which they return to you. 

So, you will get back your individ-
ual analysis, the average percentage 
figures for all other businesses in 
the same sales volume category, and 
a third set of figures that will be the 
averages for all of the contractors 
that have sent in their question-
naire. 
I urge you to take along to Expo 

'84 a copy of the analysis that you 
get back from the accountant. Take 
it along to the seminar, "Contractor 
Profile—How Do I Compare?," use 
it to make notes on and jot down 
information that's passed out. I'll 
show you some interesting compari-
sons and analytical tools that you 
can use that just might make you 
more money than you spent on 
getting to EXPO ' 84. 

If you have not taken the time to 
fill out the questionnaire, please 
drop what you are doing, grab a 
pencil and fill it out right now. The 
more people that send in the infor-
mation—the better the results. Last 
year only eight companies submit-
ted information and that is not a 
statistically significant sampling. If 
everyone does his part not only this 
year but each year hereafter, the 
information you get back will be 
worth thousands of dollars to each 
of you that puts it to work. If any of 
you have financial managing ideas 
that you think would be beneficial to 

us as an association, please drop me 
a note or see me at Expo ' 84. I'll do 
my best to get it worked into our 
program. 

Melvin J. Wierenga, 
President, 
Ascom, Inc. 

As a contractor and board mem-
ber of our Association, I urge you to 
attend the Contractors Expo ' 84. 
Why? Because the computer has 
come to the fore in a variety of 
applications almost beyond anyone's 
imagination or belief. 
There should be no qualified 

doubt in any literate sector of our 
society that we—most of us—are 
indeed alive and well in the Century 
of the Computer. 
The authors of the non-fiction 

bestseller, Megatrends, point out 
that we have gradually evolved from 
an industrial civilization to a world 
largely engaged in and dependent 
upon the tools and techniques of 
communication. ( Perhaps as NSCA 
members we could have helped 
them write the book.) 

All through the Dark Ages, and up 
until about 1940 BC ( Before Com-
puters), when the concept was still a 
mere gleam in the eye of Thomas B. 
Watson, just about everyone in the 
business of buying and selling mer-
chandise indulged in the year-end or 
monthly ritual of inventory. Con-
ducted almost entirely by hand and 
brain, the taking of inventory was a 
monotonous, wearisome and 
mechanically cumbersome chore. 

Mr. Watson's early IBM computers 
were by no means the sleek desktop 
PCs we know and use today. They 
were monstrous machines, each 
occupying some fifty square feet of 
floor space, constantly breaking 
down, chewing up paper, and requir-
ing hoped-for genius- level operators 
and live-in service technicians. 

Initial applications were inventory 
control, and what a blessing this 
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CONFERENCE SYSTEMS 

SIMULTANEOUS INTERPRETATION 

MULTI-CHANNEL PROGRAMME DISTRIBUTION 
CONFERENCE RECORDING SYSTEMS 

ELECTRONIC VOTING 

P.A. AMPLIFIERS, 
SCHOOL SYSTEMS 

MILLBANK 

IPA 410 0 -I 

IPA 410 0  

IPA 402 0  

IPA 402 0  

IPA 402 0  

IPA 202 Q  

PAC-SYSTEÑ 

COM 74 

PAC-SYSTEM amplifier mainframes are available in 
powers from 40 to 250 Watts R.M.S. to which may be 
added IPA's — input source pre-amplifiers, alarm 
tones, radio tuners etc — as required. Control over the 
total power amplifier output is achieved through COM's 
— input pre-amplifier combiners — which can include 
monitor loudspeakers, LED level display, automatic 
sound level adjustment (following the installation 
ambient noise), graphic equalisers and many other 
unique plug-in facilities. 

ENGINEERED SOUND 

*5 YEAR PARTS GUARANTEE* 

4_.0 i rtes. • .30 .e 

gee • • v.... 
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11111.1101111. 

U.S..... .7 •..•.... • veee • e 
aUClitel 

)GLT Electemics cinc. 
REPRESENTED BY: 

AMPTECH 

LOUDSPEAKERS, BAFFLES, COLUMNS 

TCE ELECTRONICS INC. 
155 Campus Plaza # 1, Raritan Center, Edison, NJ 0E3937 TELE: [201]255-1709 
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COMMUNICATION DIVISION 

INTERCOM SYSTEMS 

SOUND PRODUCTS 

At Paso . . . "innovation is a daily happening" 



Pasc»o) SOUND PRODUCTS 

COMMERCIAL SOUND PRODUCTS 

Amplifiers 

Trumpets 

Drivers 

Microphones 

Speakers 

Sound Columns 

Music Systems 

Paso Sound Products, Inc. 
14 First Street, Pelham, NY 10803 

Tel. 914 738 4800 



turned out to be... when it worked. 
The experts continued to tell us: 
"Feed it correct data and you'll get 
correct answers." 

Well, of course the machines got 
better and smaller and more 
dependable, and the operators 
increasingly skilled and profes-
sional. At Ancha Electronics we've 
found the PC an invaluable tool, not 
only for inventory control and cus-
tomer dossier programming, but 
most exciting for us as sound con-

tractors has been its use in design 
implementation. 
The exciting thing about living in 

the Computer Age is the accelerat-
ing pace in which improvements, 
refinements and new techniques are 
being realized. Even at Expo '84 we 
can surely anticipate and witness 
more of the creative developments 
and advances by other talented 
engineers among our peers. We 
won't have to look far! 

Robert F Ancha, 
President, 
Ancha Electronics Inc. 

As a contractor and board mem-
ber of your Association, I urge you to 
attend the Contractors Expo '84 
because it will help you with your 
estimating, which has such a critical 
impact on profitability. 

In the past there was a time when 
if a few hours, or a necessary item 
were missed, it had little impact on 
the subsequent outcome of a job. A 
decent motel room could be secured 
for $8.00 per night, auto expenses 
were measured in a few cents per 
mile, and from most anywhere in our 

"We couldn't find a trade show 
that suited our needs . . . 

so we banded together 
and created our own!" 

Bud McKinney 
President, 

National Sound & Communications Assn. 

Don't Miss the Second Annual 

• WORKSHOPS 
• EXHIBITS 
• AND MORE 

April 24th, 25th, 26th, 1984 • Las Vegas, Nevada 

Call now, or you'll miss the most 
important Contractor Conference 

and Expo of the year! 
For Information Package Phone 312/577-8350. 

NSCA CONTRACTORS EXPO '84 
APRIL 24th, 25th, 26th, 1984 

I. Which seminar/workshop is of primary interest 
to you? O Audio O Video D Fire/Life Safety 
D Management D Other 

2. I'm coming to Las Vegas. 
0 Yes D No D Undecided 

My Name Is 

Company 

C.', Soa,o> IT 
NSCA • 5105 Tollsiess Ohre . 201 

SEND TO: Rolling Meadows. Illinois 60008 

Return this simple 

questionnaire 
we'll send you a 

FREE GIFT! 

FREE' Ohrns 
Law Card 

area to Chicago or New York was less 
than $75.00 RT. 

Today's contracts, have substan-
tially increased in dollar amounts. 
New products, new methods, new 
knowledge, have all been added to 
an overburdened bottom line that is 
expected to absorb the cost of 
growth, in addition to the factors 
mentioned above, and of course, a 
little to take home. 

People who are knowledgeable in 
financial matters will emphatically 
stress the importance of knowing 
your costs. How to obtain and 
control these costs is one of the 
areas to be discussed during the 
NSCA '84. We recognize that all of 
the subjects and topics presented 
cannot be retained in our memory. 
To help you in the future, we 
recommend note taking, and copies 
of certain presentations will be 
available. 
The interchange of ideas in group 

meetings, or just talking on the 
convention floor, quite often lead to 
suggestions and hints that can be 
put to good use in your own organi-
zation. 
When you bring to the estimating 

worksheet all of your skill and train-
ing, add to it your product know-
ledge and knowing your costs, you 
have a formula that not only might 
assure you of a low bid on a job, but 
will have every chance of producing 
the necessary revenue to make your 
business profitable. 

With the proliferation of con-
sulting engineers, expanding tech-
nology and other factors which exist 
today, it is virtually impossible for 
the average contractor to be know-
ledgeable in the many areas of 
modern sound contracting without 
spending some time learning and 
training himself. The NSCA '84 
offers this opportunity. 

Jack Redd, 
CMI Electronics 
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Simple: Just four wires do it all! 
FSR has removed the cost and 
error from A/V installations with its 
DL-64 control which reduces the 
number of signal wires needed 
from hundreds down to only four. 
Simple to install, no new training 
required. 

Sophisticated: Up to 64 control-
lable functions with lamp feedback 

can be handled by the DL-64. It is 
the first digital system designed 
exclusively for conference rooms 
and board rooms. Panels are small 
and sleek with new, modern key 
switches and LED lamps. 

The DL-64 is a system that every-
one—from the chairman of the board 
to the installer--can finally feel com-
fortable with. 

The right spec: When you spe-
cify FSR's DL-64 control, you add 
both simplicity and sophistication 
to your A/V control systems. 

The DL-64 system can interface with 

any control system although it was 

designed especially to work with FSR's 

back-of-the-rack modules. 

FSR inc. 
Installer-friendly control modules 

40 COMMERCE ROAD CEDAR GROVE NJ 07009 (201) 783-3966 



Audio 

nEw Pq0DUCE1 
PATCH CORD 

A banana- plug patch cord* with a 
fixed sheath, Model 4913, meets or 
exceeds the latest criteria required 
by ANSI document C39.5. The unit 
features a nickel- plated, beryllium-
copper contact with a polypropylene 
tip, to help prevent accident short-
ing. Durable polypropylene insula-
tion on the plug and a PVC covered 
18 AWG wire complement the 
design features of this patch cord 
and also help to prevent shorting if it 

is accidentally dropped. Available in 
nine lengths, ranging from 102mm 
(4 in.) to 1829mm ( 72 in.), the cord 
can be ordered in red or black. It is 
also available in eight other colors 
by special order. 
El For more information write 604 
on the inquiry card. Or write: ITT 
Pomona Electronics Div., 1500 E. 
9th St., Pomona, CA 91766. 

ELECTRET MIC 
The EM-2020 electret micro-

phone consists of a belt- pack con-
trol unit and a lapel-clip mic. The 
user can set the gain control at 
maximum, or adjust it as necessary 
during use to control the sound 
level. The control unit houses a 
single 9V battery, an on-off/level 
control, and a balancing output 
transformer. The output is adjust-
able from off to — 65 dBm, with no 
audible on-off "click." Frequency 
response is 20 Hz to 20 kHz, with a 

EXTRA 
copies of the 

SOUND & COMMUNICATIONS 
1983 BLUE BOOK 

the unique 
Annual Purchasing Directory 

Copies are still available, 
IF you hurry! 

$8.50 per copy, plus $1.00 for postage 
and handling; check or cash with order, 

please, to 

Sound Publishing Co. 
156 East 37th St. 
New York, N.Y. 10016 

smooth high frequency rise to com-
pensate for the position of the lapel 
microphone. The EM-2020 can be 
operated up to 900 hours on its 
internal 9V battery, or phantom-
powered from a mixer or preamp. 

Output is via an ultra-flexible 
shielded cable, hard-wired to the 
control unit for reliability. There are 
four models available, with a choice 
of a 2 or 8-meter cable, and a male 
or female XLR connector. 
E For more information write 605 
on the inquiry card. Or write: 
Williams Sound Corp., 6844 Wash-
ington Ave. S., Eden Prairie, MN 
55344. 

LEARNING LAB 
Compact and portable, the Sony 

Mobilab is a 10- position language 
learning setup that uses touch-
button operation for such functions 
as monitor, intercom and program 
distribution. The expandable system 
features lightweight headset/m icro-
phones; the student recorders and 
program unit may be quickly con-
nected to the console by cable. Any 
A/V-type mobile cart can store and 
move the Mobilab. 

[1 For more information write 606 
on the inquiry card. Or write: Educa-
tional Electronics Corp., 213 N. 
Cedar Ave., Inglewood, CA 90301. 
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Introducing 
the LEVEL-MATIC" 
module option 
The Voice-Matic Model DE-4013 
has received wide acceptance 
in sound reinforcement, broadcasting 
and teleconferencing applications 
by eliminating feedback and fading 
sound levels. With the NEW 
LEVEL-MATIC master module 
option, the Voice-Matic is totally 
automatic. 

• Soft talkers receive added gain. 

• Loud talkers and background 
sounds are attenuated. 

• A smooth, uniform output level is 
the result. 

• Retrofits all existing D-E-4013 
mixers. 

Once you hear it, you won't want your 
sound system without one. 

Call or write today for more information 
on how the Voice-Matic mixer with 
the Level-Matic option can improve 
your sound installation...automatically! 

Videotape 
demonstration 

of LEVEL-MATIC 
available upon 

request 

LEVEL-MATIC 
OR OPTIONAL 
BY-PASS 

VARIABLE 
THRESHOLD 

10dB AUTOMATIC 
GAIN RANGE 

VOICE-MATJC MODE 
OR STANDARD MIXER 

MASTER 
SYSTEM GAIN 

VOICE•MATIC m 
automatic microphone mixer 

INDUSTRIAL 
RESEARCH 

PRODUCTS, 
INC. 

A ‘.. 71.0(1./e24 . COMPANY 

321 Bond Street • Elk Grove Village, IL 60007 
(312) 439-3600 



FEEDBACK STABILIZER 
Model No. 741XR, a feedback 

stabilizer, is a frequency shifter for 
the reduction and stabilization of 
acoustical feedback in public 
address and sound reinforcement 
systems. By inserting this instru-
ment in the line between the mixer 
and the power amplifier, the fre-
quencies of the entire program 
material are shifted away from the 
ambient resonances, so that the 
recycling process ( multiple round 
trips of the sound from the speaker 
to the microphone and back) is 
interrupted, thereby eliminating the 
howl and facilitating an increase of 
the usable power by an average of 4 
to 7 dB, and as much as 10 to 12 dB 
in some cases. The unit has all of its 

7,1 Xxxxxxx 

major function controls on the back 
panel, to make it tamper- proof. The 
B-Series of this model features a 
rotary switch to select 6 shift fre-
quencies, from 1.5 to 6 Hz; a toggle 
switch for up or down shifting; a 
level control; a barrier strip for 
connecting the instrument to the 
system; and two octal sockets to 
accommodate optional plug-in 

"Now You Can 
Afford to Delay . . . 

by Deltalab 
The ADM 310 unit ofkrs 310ms in 10ms increments at full power 

banduidth ( 2011/ to201(11/ ) with greater than 90d13 dynamic range. 

), 

A true digital delay product with exceptionally natural sound quality, 

for applications where one or even a dozen delays, via serial and parallel 

coupling, are needed. l'nobstrusive sound reinforcement in churches, 

theatres, and function rooms: pre-reverb delay in studios, and special 

effects such as simple doubling and echo. SUGGESTED RETAIL $599 

For more infiirmation, contact: 

DeltaLab Research, Inc 
27 Industrial Ave. 
Chelmsford, MA 0182d 

The Audible Difference! 

DeltaLab 

transformers for balanced line oper-
ation. The front panel controls are 
limited to the line switch, the fuse 
and a switch for selecting the direct 
(unity gain bypass) or frequency 
shifted mode. In addition there are 
two LEDs, one for the power and one 
indicating the mode of operation 
(bypass or frequency shifting). The 
frequency response is 20 to 20,000 
Hz, maximum signal level is plus 18 
dBm, and the S/N ratio is typically 
80 dB ( unweighted) referenced to 
maximum level. The unit features a 
31/2 x 19- inch standard rack mount 
panel and is 83/4  inches deep (with-
out the controls). A modified ver-
sion, the Model 742XR, features all 
of its controls on the front panel and 
is designed for single ended ( unbal-
anced) operation. 
El For more information write 607 
on the inquiry card. Or write: Bode 
Sound Co., 1344 Abington Pl., N. 
Tonawanda, NY 14120. 

CEILING SPEAKERS 

A line of ceiling speakers features 
decorative baffles designed for 
applications where styling is par-
ticularly important, such as execu-
tive offices, boardrooms, etc. The 
concept was developed to match 
high- hat lighting, making a com-
plete custom look possible. The 
sturdy acrylic baffles come with 
black, white or aluminum risers, 
trimmed in a variety of colors, or 
with mirror. A foam grille conceals 
the speaker. The baffles may be 
ordered with 8- inch drivers and four 
3/4-inch ferrofluid dome tweeters, 
offering a frequency response of 35 
Hz-20kHz, 50 watts RMS. They may 
also be ordered for other 8- inch 35 
Hz-20 kHz, and 51/4 -inch speakers. 
El For more information write 608 
on the inquiry card. Or write: Cre-
ative Acoustics, 197-17 Jamaica 
Ave., Hollis, NY 11423. 
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We've got more ways 
to keep your dollar sound. 

When t comes to solid value, no 
one has more ways than Atlas 
Sound to keep your installed-
costs down. That's because 
we're application and service-
oriented, and have been for 
43 years. 

You've seen the results. 
Pace-setting features...such as 
vandalism-resistant armored 
cable adapters and the integral 
Van-Tap control/connect center 
that let you chip away at the 

time, labor and peripheral costs 
of assembly, mounting and ad-
justment. Higher efficiency and 
sound-projection capabilities 
proven in tens of thousands of 
industrial and commercial sound 
and intercom installations, 
indoors and out. Plus, the 
construction and performance 
reliability your alarm, security 
and life safety systems need. 

You've also seen the 
alternative—the "bargains" 

PAS SOUND 

that need extra speakers, more 
wiring and more amplifier power, 
just to get the same coverage 
we provide right away. 

To see how Atlas Sound 
inflation-fighters can help keep 
your dollar sound, call us for 
marketing and technical informa-
fflp , tion at (201) 887-7800, 

or write us at 
10 Pomeroy Road, 
Parsippany, 

e re'Sv el e New Jersey 07054. 
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CCTC CAMERA 
A high performance, environmen-

tal TV camera, Model 5800, will 
function in adverse climates ( — 40° 
F to + 140° F), high humidity 
(100%), or thirty feet under water. It 
can be equipped with most one- inch 
image tubes and, other than that 
image tube, it is fully solid state. 
The unit offers a choice of synchro-
nization, input voltage, and many 
optional features. The 5800 has a 
55-dB typical signal-to-noise ratio, 
offers up to 900 TV lines of resolu-
tion, and can provide full video at 
1.3 x 10 footcandles. 

7 For more information wr te 609 
on the inquiry card. Or write: Cohu, 
Inc., PO. Box 85623, San Diego. 
CA 92138. 

Wedding bells to 
cheerleaders' yells . . . 
From the chapel to the gymnasium, the new Pataxial 
loudspeaker system can handle almost any acoustical 
requirement. Dr. Eugene T. Patronis designed it to do so; and 
J. W. Davis and Company has built the Pataxial to his design 
and exacting specifications. 

This system is able to handle a full 150 watts, is temporally 
coincident and delivers high acoustic gain with clean, sharp 
intelligibility. The Pataxial system has a coverage pattern 
similar to the human voice and a sensitivity of 96dB at one 
meter for a single watt electrical input. 

The Pataxial will be on display at the April NSCA Contractors 
Expo '84 in Las Vegas. See us in booth A18 or call us for a 
spec sheet and TEF measurements. Be sure to ask for a copy 
of our catalog. At J. W. Davis, we offer the widest range of 
commercial sound products available anywhere. 

J. Ws Davis and Company 
3215 Canton Street • P. O. Box 26177 • Dallas, Texas 75226 • 214-651-7341 (Dallas) 

Toll free 1-800-442-1564 (Texas) • Toll free 1-800-527-5705 (Outside Texas) 

TV RECEIVER/MONITOR 
Two TV ReceiverNideo monitor 

combinations can provide both 
security surveillance and entertain-
ment. The TV sets are solid-state 
chassis with integrated circuits for 
low energy consumption. They have 
keyed automatic gain control (AGC) 
and sensitive reception. Both sets 
incorporate a tunable RF modulator, 
which is normally preset on Channel 
3. It can be easily tuned manually, 
however, between channel 2 and 6. 

The sets also incorporate a standard 
UHF ( PL 259-type) input which will 
accommodate any video camera for 
surveillance purposes. These sets 
are black and white and available in 
two sizes: nine- inch and twelve-
inch. The TVM 9D ( nine- inch) unit 
operates on 110 VAC as well as 12 
VDC. The TVM 12A (twelve- inch) 
unit operates on 110 VAC only. 
D For more information write 610 
on the inquiry card. Or write: Crest 
Electronics, Inc., 4921 Exposition 
Blvd., Los Angeles, CA 90016. 

AMPLIFIERS 
A line of 70-volt amplifiers for 

sound reinforcement and public 
address applications includes 50-
watt, 100-watt and 200-watt ver-
sions, Models 270, 370 and 470, 
respectively. They feature high 
reliability and extremely low distor-
tion, ( less than . 01% 100 Hz to 20 
kHz, less than . 1% at 20 Hz, full 
power). The amps offer modular 
construction, overdrive indicators, 
and the availability of various 
options. 

11 For more information write 611 on 
the inquiry card. Or write: Bryston 
Ltd., R.F.D. #4, Berlin, Montpelier, 
VT 05602. 
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Let a leader in sound technology lead you 
through the commercial sound barrier. 

Introducing Panasonic Commercial Sound Systems. 

For more than • years. the parent company of Panasonic, 
Matsushita Electric, has supplied the international commercial 
sound market with products. Dependable, qual ty products that 
are the result of the engineering expertise, sophisticated test.ng 
and rigorous quality-control standards of Matsushita— one ol the 
largest and most innovative electronics companies in the world. 
And now, Panasonic is introducing a line of quality compact 

sound amplification/paging units that offer some of the most 
advanced features available today. 
Our 30, 60 and 120 watt 5-input Mixer Power Amps (Models 

WA-735P, WA-745P, WA-755P respectively) feature a built-in 
AM/FM tuner, three low impedance microphone inputs, a 
transformer balanced auxiliary input for telepnone paging, a 
voice-activated priority circuit and a tone generator for sound 
level setting. Plus a two-tone calling chime for paging. 
Many of these features are offered without an AM/FM tuner in 

our other 60 and 120 watt 5-input Mixer Power Amps (Models 
WA-740P, WA-750P). 

.Our 16 and 30 watt 4-input Mixer Power Amps (Models 
WA-300F WA-320P) feature two low impedance microphone 
inputs and a transformer balanced auxiliary input for telephone 
paging. And both can be powered by a DC13.2 volt source for 
portable operation. 
Remember: Panasonic is a leading name in advanced sound 

technology. So. if you're looking for Commercial Sound System 
equipment, follow a leader: Panasonic. 

For moré information on Panasonic Commercial Sound 
Systems, please contact: Commercial Sound Systems 
Department, Audio-Video Systems Division, Panasonic 
Industrial Company, One Panasonic Way, Secaucus, NJ 07094. 

Panasonic, 
Industrial Company 



uPconinc 
April 24-26: 1984 Contractor Conference & Expo, Sahara 

Hotel, Las Vegas. ( National Sound and Com-
munications Assoc., 5105 Tollview Dr., Rolling 
Meadows, IL 60008. 312 577-8350) 

April 25-27: Electronic Distribution Show & Conference 
'84, Hilton Hotel, Las Vegas. ( Electronic Indus-
try Show Corp., 222 S. Riverside Plaza, Chi-
cago, IL 60606. 1 312 648-1140) 

May 4-7: Society of Telecommunications Consultants 1984 
Spring Conference, Sahara Hotel, Las Vegas. 
(S.T.C., 1 Rockefeller Plaza, New York, NY 
10020. 212 582-3909) 

May 14-17: International Conference on Communications, 
RAI Conference Center, Amsterdam. ( Dr. 
T.A.C.M. Claasen, Philips Research Laborato-
ries, 5600 MD Eindhoven, Netherlands. 31 
40-742131) 

May 15-17: USTA/USTSA Southeastern Telecommunica-
tions Showcase, Georgia World Congress Center, 
Atlanta. ( U.S. Telecommunications Suppliers 
Assoc., 333 N. Michigan Ave., Chicago, IL 
60601. 312 782-8597) 

May 15-17: Electro/84 High Technology Electronics Exhibi-
tion and Convention, Bayside Exposition Center, 
Boston, ( Electronic Conventions, Inc., 8110 
Airport Blvd., Los Angeles, CA 90045. 213 
772-2965) 

May 15-17: Mini/Micro Northeast-84 Computer Conference 
and Exhibition, Hynes Auditorium, Boston, ( Elec-
tronic Conventions, Inc. Address above) 

June 10-14: Associated Telephone Answering Exchanges 
40th Annual Meeting & Convention, Hotel Van-
couver, Vancouver, B.C. (A.T.A.E., 320 King St., 
Alexandria, VA 22314. 703 684-0016) 

June 12-14: Ohmcon/84 High Technology Electronics 
Exhibition and Convention, Franklin County Vet-
erans' Memorial Auditorium, Columbus, OH. 
(Electronic Conventions, Inc. Address above) 

August 6-11: National Professional Electronics Convention, 
Sheraton Hotel, St. Louis, MO. ( National Elec-
tronics Sales & Service Dealers Assoc., 2708 W. 
Berry St., Fort Worth, TX 76109. 817 
921-9061) 

September 11-13: Midcon/84 High Technology Electronic 
Exhibition and Convention, Dallas Convention 
Center, Dallas, TX. ( Electronic Conventions, 
Inc. Address above) 

SPECIALIZING IN HOSPITALS? 

If so, you need current information on the 
EDSTAN II Doctors Register. EDSTAN is 
the fastest, simplest, and most versatile 
system available. Over eighty systems 
have been sold in the last six years, all of 
them still in daily operation. 

Our new 256K CPU has eliminated disk 
dependancy. The floppy disk is now used 
for backup only. We now offerflush mounting 
printers for message and patient location 
printout at the entrances. 

The new Mini-EDSTAN provides all EDSTAN 
features for up to 100 doctors for less than 
$18,000 " retail". 

A 7- minute video cassette shows your 
hospital clients and their architects how 
EDSTAN serves as a vital communication 
link with the physicians. This $35.00 
cassette is the only "stock" a dealer buys 
— all literature and assistance is provided. 

Call Ray Keddington today for a dealer 
information package. 

EDSTAN II DOCTORS REGISTERS 
(800) 423-4765 

OMNI 
• TIME & SOUND COMPANY, INC. 
&lb Whittier, California 90606 
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Electro-Acoustics 
PYROTRONICS, Cedar Knolls, New 

Jersey, has introduced a new voice 
alarm system which provides remote 
telephone communication, alarm 
annunciation, paging modules and 
full supervision of the system. It 
features audible evacuation and 
alert signals and 2-way fire fighters' 
or warden's station telephone com-
munication. Voice paging and evac-
uation signal sections may be con-
figured to provide alarm or evacua-
tion simultaneously throughout the 
entire installation, or on a selective 
speaker zone basis. 

DEARBORN WIRE & CABLE COM-
PANY, Rosemont, Illinois, has estab-
lished a new outlet for sales and 
warehousing of its products, at 
14182 Central Ave, Chino, Califor-
nia. 

ILP MANUFACTURING INC., Downs-
view, Ontario, has been established 
for the production of toroidal power 
transformers. This is the outgrowth 
of negotiations between ILP Elec-
tronics Ltd. of Canterbury, England 
and EDG Electronic Distributors 
Inc. of Downsview. 

ILP Electronics is the largest 
manufacturer of toroidal transform-
ers in England, shipping in excess of 
200,000 units yearly. The estab-
lishment of the plant in Canada will 
allow ILP transformers to be sup-
plied in volume for OEM require-
ments in the three countries covered 
by the agreement: Canada, United 
States and Mexico. 

EIA'S ELECTRONIC INDUSTRIES 
FOUNDATION received a congratula-
tory letter from President Reagan 
upon the success of its program to 
help disabled persons find jobs in 
private industry. The letter was sent 

TekTone Model 
SM-210 features: 

• Hands-free reply 

• Selectable privacy 

• Adjustable volume 

• Annunciator remote call-in 

• All master or master to remote intermix 

• 11-station capability (6-station SM-205 also available) 

in recognition of the 2000th dis-
abled person to be employed 
through EIF's Project With Industry 
(PWI) network. 
The 2000th person placed was 

Robert Van O'Linda of Plymouth 
Meeting, Pennsylvania, who went to 
work for the General Electric Space 
Systems Division in nearby King of 
Prussia, where he is employed as a 
personnel clerk. 
The EIF/PWI national program is 

funded through the U.S. Depart-
ment of Education, the U.S. Depart-
ment of Labor, state grants and 
corporate contributions of executive 
time, equipment and money. 
More than 580 employers, 

including many non-electronic com-
panies, currently participate in the 
EIF program, along with over 690 
community rehabilitation agencies. 
Since the project passed the 2000 
mark last August 1983, an addi-
tional 250 persons have been 
placed into gainful employment. 

THE ALTERNATIVE. 
Now you have a choice, so go ahead 
and compare the business intercom 

systems available today. 
For quality and economy, 
TekTone is all you need. 

lUk 
Sound & Steal, 

1331;S . 
Lake Parlr,,,, 
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Audio 

SpEciAl MicRophoNEs 

tu;) 
4-

FOR apECIAL vCCASIONS 
e . e‘ 

The Williams Sound Personal PA wireless FM 

listening sytem for the hearing impaired 

has a lot of people excited. 

Our customers. 

Our dealers. 

Our competition. 

For more information about 

quality wireless technology 

at an affordable price, 

Call or write 

Weletejaed 

1-800-328-6190 

6844 Washington Ave. S. Eden Prairie, MN. 55344 

W
hen Pope John Paul II 
visited Austria recently, 
his entourage provided 
Viennese microphone 

maker—AKG—the opportunity to 
display four new electro-acoustical 
products: three microphones and a 
transistorized telephone transmitter 
to handle his publicasting system 
requirements. 
AKG provided more than 100 of 

their new D 541 dynamic gooseneck 
microphones, designed to meet the 
special requirements of sound rein-
forcement systems. The most impor-
tant considerations, explained a 
company spokesman, Norbert 
Sobol, are uniformity of polar pat-
tern and insensitivity to noise. 
The D 541 ( Figure 1) is shock-

mounted, hence the transducer is 
unsusceptible to structural vibra-
tions and rejects handling noise 
(caused by readjusting the goose-
neck) and is tailored specifically for 
speech transmission. A single-hole 
mounting feature allows the D 541 
to be fixed to mixers and lecterns, 
talkback stations, vehicles, and to 
table or floor-stands, with 3/8" out-
side thread. The gooseneck is 1 foot 
long. However, custom lengths can 
be supplied. 
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The second microphone intro-
duced was the C 567 E, a condenser 
clip-on unit, which is a miniature 
condenser transducer said to deliver 
distortion-free reproduction even at 
high sound pressure levels. 

Norbert Sobol, professional prod-
ucts manager, explained that wher-
ever miniature microphones are 
required, uncolored reproduction 
must be of high order. Professional 
work calls for robust microphones, 
and therefore the AKG condenser 
transducer and the integrated low 
noise FET are housed within a die-
cast zinc-alloy indestructible hous-
ing. 
The transducer is elastically sus-

pended, ensuring suppression of 
handling noise. The sound entry 
port is made of sintered bronze 
material. A miniature self-locking 
wire mesh windscreen is standard, 
to reduce noise by as much or more 
than 20 dB, permitting trouble-free 
outdoor recording. A 4-foot flexible 
cable connects the microphone to 
the output module containing the 
regular circuit, output transformer, 
and the 3-pin standard XLR con-
nector ( balanced wired). The C 567 
E is designed for Universal Phantom 
Power supplies (9 to 52 volts acc. to 
DIN 45 596) and may be fed from a 
mixer, tape or from a battery or 
mains phantom power supply. Cur-
rent consumption is below 0.5 mA. 
The third microphone Norbert 

Sobol displayed was the AKG Tube, 
shown in front of the carrying case 
in Figure 2, and consisting of a 
shock elastic suspension mount, a 
power unit and a foam-type wind-
screen. The knob on the left controls 
a 2-position roll-off bass cut circuit 
which can be controlled from the 
microphone if desired. The knob on 
the right handles 9 polar patterns 
(omni, cardioid, figure-eight, and 
six intermediate response steps), all 
adjusted silently and remotely from 
the microphone and the powering 
unit N-tube. There is no on-axis 
sensitivity change for all adjustable 
polar patterns. 
Among all microphone designs 

known, the tube has always been 
regarded as one of the most personal 
sounding alternatives. According to 
many, Sobol said, this distinctive 
sound has never been equaled by 
any solid-state design. He explained 
that many tests all over the world led 
to the "AKG Tube" of the 80s. 
Around the original AKG 6072 tube, 

NEW! McGOHAN PUBLIC ADDRESS ZONE PAGING 
CONTROL SYSTEM MODEL MS-ZP4 

4 FRONT 

BACK 

A totally new concept in P.A. zone paging applications. This system combines individual pream-
plifier channels with some unique solid state circuitry that performs all the necessary switching 
functions in one small package, without expensive and troublesome relays. The outputs are fol-
lowed by individual booster amplifiers of the required power for each separate zone in the l'A. 
system. This design greatly simplifies installation, and is virtually maintenance-free. Other features 
included are too difficult to achieve in a conventional system. Some of the features are: 

• Solid State Reliability-9 integrated circuits 
• Four zones with all-call (expandable with 
additional units) 
• Transformer-balanced line-level input 
• Background music High-Z input 
• Zone-programmable music output 
• Automatic precedence on selected zones 
• Built-in signal generator for page alert 
• Input for optional external signal generatoi 
• Dry -circuit control for external generator 

• Level controls for each input 
• Tone control for background music 
• Screw driver adjustment on all controls 
• Adaptable to microphone paging with 
McGohan Zone Paging Microphone Acces-
sory ( available soon 

For full specs and pricing contact: 

McGehan Electronics, Inc. 
1033 Fairway Drive 

Bensenville, Ill. 60106 
312-595-2342 

BLESSED EVENT 

Meet the new member of Raymer's 1-watt audio amp family 
The new arrival is the Model 703. It's a look-alike to our 701 and 702, 
but it has a life of its own, just as they do. 703 is designed to amplify a 
mic signal to drive a monitor speaker. Adds audio to surveillance, and 
saves a bundle in shielded cable. Use 701 for MOH or phone- line 
drive, use 702 to drive a distributed music format; use 703 for mic 
amplification. It's as easy as 701, 702 703 

I. RAYM ER 
Raymer Division of Cetec Corp. 7315 Fulton Ave. No. Hollywood. CA 91605 ( 213) 875-0423 
Distributed in Canada by Engineered Sound. Mississauga . Ontario 
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A PROFESSIONAL WIRELESS 
MICROPHONE AT A 
BREAKTHROUGH PRICE! 

Hands free, cable free, you can 
move anywhere in the room, hold or 
touch anything and be heard by 
everyone. Samson, one of the world's 
largest makers of wireless systems, adds 
low price to convenience and reliability 
with its new TR2AL system. 

For only $385. you get the compact 
transmitter with Sony ECM- 150 micro-
phone and the FM receiver. Just plug the 
receiver in, connect to your PA system 
and you're wireless. 
The mic is sensitive and the 

sound is natural. The price is 
a new low for such a high 
quality system. At your 
Samson dealer's now. 

Transmitter battery included. 
Available in choice of 
channel 1 or 5. Two 
systems may be used 
at the saine time. 
Also Available: 
portable battery 
pack receivers, 
diversity 
receivers with 
second antenna 
for unusually 
large or 
obstructed 
rooms, and 
hand-held 
models. 

124 Fulton Ave., 
Hempstead, N.Y. 11550 

(516) 489-2203 

Instant and direct 
two-way conversation 

between any 2 points 

TALK-A- PHONE 

Intercom 
The low cost assistant 
with the "Built-in-Brain" and 
exclusive "Dynasonic Selector" 
REDUCES COSTS 

BEST BY DESIGN 
Dept. SC 

TALK-A-PHONE Co. 5013 North Kedzie Avenue 
Chicago, Illinois 60625 

state-of-the-art components were 
arranged to meet the demands of 
modern circuit design. As a result, 
in Europe the Tube has become a 
recording tool of specific sound 
reproduction qualities for tube 
enthusiasts who "know why." 

Kurt Stamm, AKG Telecom prod-
ucts sales manager, uncovered the 
latest acoustical development—the 
transistorized dynamic capsule tele-
phone transmitter. The product, cur-
rently, is being sold in Western 
Europe and Japan. 

Characterized as the DKO 48 
transistorized telephone transmitter 
since 1975, this represents the first 
improvement in telephone transmit-
ters since the introduction of the 
carbon microphone in 1861. 
The carbon capsule frequency 

response depends on sound pres-
sure. Low voices sound muddy, loud 
voices sound shrill. Besides the fact 
that the carbon capsule is suscepti-
ble to humidity, its sensitivity will 
decrease rapidly during a prolonged 
call, while harmonic distortion and 
"splashiness" rise. Also, the carbon 
microphone would be completely 
useless in future PCM systems, 
because its constant instabilities 
could lead to signal identification 
errors. 

Of course, any successor to this 
grandfather of telephone products 
would be expected to have none of 
these disadvantages. When AKG 
tested all current transducers for 
suitability, the dynamic system 
clearly demonstrated superiority. It 
is rugged, easy to produce to close 
tolerances, and can be acoustically 
tailored to the narrow speech fre-
quency band. 
THe DKO 48 is a straightforward 

design, a time-tested dynamic 
microphone capsule used in mil-
lions of microphones of most varied 
types, modified to withstand 
environmental conditions, yet more 
severe in telecommunications than 
on the stage or in the studio. All 
parts must be free of corrosion, 
specifications may deviate only min-
imally over wide temperature, air 
pressure, and humidity ranges, and 
the system should reject hum inter-
ference. 
The DKO 48 can be adapted to 

fulfill neary every country's telecom-
munications standard, said Stamm, 
by altering the housing and the 
electrical dimensions of the ampli-
fier on the p.c. board. LI 
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Telecommunications 

TIP & RING 

AMERICAN TELECOM, INC., ANA-
HEIM, CA, HAS ALTERED ITS DIS-
TRIBUTION PATTERN ON ITS FOCUS 50 
SERIES OF PBXS AND HYBRID 
SWITCHING SYSTEMS, by permitting 
interconnect contractors to pur-
chase their PBXs directly from the 
manufacturer, as well as through 
supply houses. 

At the same time, American Tele-
com is negotiating new distribution 
agreements with North Supply and 
Centel Supply, and working to 
expand distribution for the hybrid 
version of the switch to include a 
larger number of interconnect con-
tractors. 
John Combs/vice president-sales 

& marketing, American Telecom, 
said that the firm intends to sell the 
PBX directly to its 65 authorized 
dealers and to the BOCs South-
western Bell, Pacific Telesis and 
Bell South. Combs noted that 
expanded distribution among new 
interconnect contractors for the 
hybrid version only will be stepped 
up, while new negotiations with 
North Supply and Centel are aimed 
at those two telephone company-
owned supply houses, to handle the 
hybrid system rather than the PBX, 
in the future. 

Interconnect contractors have 
been actively pursuing arrange-
ments to purchase directly from the 
manufacturer, bypassing the dis-
tributor supply houses with their 
mark-ups, which tend to restrict 
independent sellers' abilities to 
compete. 
The supply houses are actively 

seeking sources of their supplies, to 
obviate this growing trend of one-
step distribution—maker to the 
interconnect contractor. The supply 
houses' aim is to locate and keep a 
guaranteed source— perhaps an 
exclusive arrangement—for PBXs, 
hybrids and keysets. 

LANIER BUSINESS PRODUCTS/HAR-
RIS CORPORATION, ATLANTA, GA, HAS 
BOWED IN AS A SUPPLIER OF KEY 
SYSTEMS, offering three unnamed 
Japanese-made Series VI, XII and 

XX telephones-6-line/12-station, 
12-line/36-station, and 21-line/52-
station models. Price range: $3,000 
for low line sizes to approximately 
$20,000 for the large line sizes. 
The systems will be marketed by 

Lanier's Thought Processing Divi-
sion, which makes dictating equip-
ment. The key systems will be 
phased into the Division's 300 
offices nationwide as their sales 
force becomes familiar with the 
product line. 

THEODORE F. BROPHY/CHAIRMAN 
OF THE BOARD & CEO, GTE CORPORA-
TION, SPEAKING BEFORE THE 95th 
ANNUAL NARUC CONVENTION, told 
his audience what telephone com-
panies will provide within the LATA 
(Local Access Transport Area); the 
competition they will experience; 
and regulation's changing role. He 
explained that the telcos will offer 
the traditional services ( local 
exchange, extended area, message 
toll, and private line) within the 
LATA, and also access services. 
Thus, Brophy observed, "the telcos 
become in a real sense the only 
suppliers of last resort" and they 
"must bear the expense of reaching 
the customer in the remote and 
difficult-to-serve areas." 

Brophy remarked that the telcos 
will face competition much broader 
than just bypass and that it is the 
duty of the regulators and utilities to 
see "that in the long run the public 
is the major beneficiary...of the 
new competition..." He believes 
that "a whole new approach to 
regulating telcos will be required" if 
the telcos are going to survive "as 
effective and efficient providers of 
service." 

Mr. Brophy observed that future 
regulations must include "a sen-
sitivity to the cross elasticities 
between telephone company-
provided services and the services of 
the competitors and the long-term 
impact on telcos' costs and prices, if 
they are not permitted to be compet-
itive." Furthermore, "adequate and 
competitive capital recovery is 
essential to the survival of the 
telcos ... to the best and lowest cost 
service for the customer in the long 
run," according to Brophy. 

THE GALAXY AUDIO 
PRO SPOT 

PART IV 

Unique Design 
Woodgrain Finish 
Walnut, Ash or B & W. 

* Light Weight 
Under 43Ibs. 

* Truncated Corners 
Mounts closer to ceifing than 
conventional cabinets. 

Write or Call for our Free Color Brochure 
from the manufacturer of the Hot Spot: 

GALaJNAU010/ 625 E Pawnee/W1chita, Kansas 67211 
316-263-2852 
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Telecommunications 

nEw pgoDucr.1 
PABX 

Featuring an integrated office 
communication system designed for 
small businesses, the OMNI private 
automatic branch exchange can 
handle up to 256 voice and data 
ports, and would typically serve 
firms with between 30 and 200 
employees. The compact system has 
a Data Switching option that will 
provide asynchronous data support 
up to 19.2 Kbs for a wide variety of 
terminals, printers and computers. 

This option will provide a trans-
parent interface and communication 
path through the system to selected 
customer terminals or host compu-
ter. 
Li] For more information write 597 
on the inquiry card. Or write: GTE 
Business Communication Systems 
Inc., 12502 Sunrise Valley Dr.,_ 
Reston, VA 22090. 

SWITCHERS & RINGERS 
The Beta Series of 60-watt single-

output switching power supplies has 
outputs of 48 and 24 volts. They are 
available with ring generators to 
complement advanced telecom-
munication systems. The devices 
incorporate 100-kHz FET technol-
ogy, to reduce the number of compo-
nents and increase reliability. Both 
the Beta switchers and ringers are 
one-half the size and one-third the 
weight of linear power supplies. This 
smaller unit results in additional 
room for more function modules in 

existing rack space. A special ring 
generator features a single 117-vac, 
60- Hz wall plug. No additional hand 
wiring is required. It supplies 10 
watts of power and a continuous 
sine wave to ring up to ten tele-
phones at a time. KTU mounting is 
also available for both the switchers 
and the ringers. 

El For more information write 598 
on the inquiry card. Or write: Con-
tact Energetec Systems, Inc., 2204 
Wellington Ct., Lisle, IL 60532. 

CALL ACCOUNTING 
The Forced Account Code Track-

ing System, or FACTS, works with a 
company's existing phone system to 
provide phone usage reports. With 
FACTS, a company no longer has to 
wait until the end of the month to 
reconcile phone bills for client bill-
ings. The system is particularly 

suited for legal offices, real estate 
agencies, telemarketing centers and 
other companies that rely heavily on 
their phone system. It records indi-
vidual user account codes, the num-
bers dialed, the start and duration 

time of each call, and the date that 
each call is made. An optional rating 
and sorting module computes the 
charge for each call. Surcharges and 
percentage markups also may be 
included in the calculations. The 
unit fits easily on a desk. The 
accompanying printer features an 
RS232 interface and is capable of 
printing up to 60 characters per 
second. 
o For more information write 599 
on the inquiry card. Or write: Control 
Q, 15042 NE 40th St., Redmond, 
WA 98052. 

VOLTMETERS 
A series of analog voltmeters 

includes psophometers, noise 
meters, auto voltmeters, electronic 
voltmeters and AC voltmeters. 

IMP 
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Model VP-9602P is a highly sensi-
tive RF milivoltmeter designed for 
measuring voltage 1 mV to 3 V full-
scale, covering 10kHz to 1 GHz. The 
meter is also graduated in dB with 0 
dBm equal to 1 mW into either 50 or 
75 ohms, thus providing level mea-
surement from — 57 dBm to + 24 
dBm ( 50-ohm load). The meter is 
especially useful in adjusting and 
testing general communications 
equipment. In addition to AC volt-
age measurement, the VP-9602P 
provides AC-DC conversion. 
LIII For more information write 600 
on the inquiry card. Or write: Pan-
asonic Industrial Co., Instrumenta-
tion Dept., 1 Panasonic Way, 
Secaucus, NJ 07094. 
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Introducing the Wheelock 
Telephone Strobe. The first 
self-conta).ned visual phone 
signal that's pluggable with 
a standard modular jack. 

Ideal for alerting the hearing 
impaired. it emits a high in-
tensity flashing light (70,000 
peak candlepower) when the 
telephone rings. Use it with or 
without a ringing bell for quiet 
areas in hospitals and broadcast 
studios. In data processüng and 
newsrooms. In open office areas, 
to identify which phone is ringing. 
And in industrial areas where 
distance or noise makes it dif-
ficult to hear a ringing phone. 

Its built-in solid state relay 
operates on 90V. 20Hz ringing 
voltage. It mounts easily to any 
surface. And simple AC and 

modular jack connections allow 
hookup in a flash ... so it can 
be resold directly to do-it-your-
self consumers. 
The Wheelock Telephone 

Strobe opens countless new 
market opportunities for your 
business. Which is what you 
would expect from the industry's 
primary source of auxiliary 
telephone signals for over 40 
years. To find out more, contact 
your local Wheelock Distributor. 

wheelock 
THE SIGNAL SOURCE 
Wheelock Signals, Inc., 
273 Branchport Ave., 
Long Branch, N.J. 07740; 
phone (201) 222-6880, 
TWX 710-722-6510. 

Authorized Distributors:  

Anixter Communications, All Locations • Buckeye Telephone and Supply Company, 
Columbus, Ohio 43228 •Centel Supply Company, Lincoln, Nebraska 68505 •GTE 
Automatic Electric/Supply Services Division, All Locations •Graybar Electric 
Company. Inc., All Locations • Lincoln Telephone Service and Supply Company, 
Lincoln, Nebraska 68501 • Midwest Telephone Supply Inc., All Locations • North 
Supply Company, Lenexa, Kansas 66219 • Power & Telephone Supply Company, 
Inc., All Locations • Southern Telephone Supply Co., All Locations • Texocom, 
All Locations 

The 
Wheelock 
modular 
telephone 
strobe. 

Ftroi 
AIM WilLa 

See us at Booth #11-18 



o Grommes-Precision 

Presents— The Sound Line 

PE- 112 — AM-FM tuner has lastest FET and 
IC drift free circuitry, flywheel tun-
ing, tuning meter and high sen-
sitivity. 

G-222 —6 channel preamplifier features 
transformer balanced inputs that 
switch to microphone or line level. 
Rear panel bass and treble con-
trols switch to 2 or 6 channels. 

G-4E0 — 1/3 octave equalizer has 28 bands 
plus low and high frequency cut 
off filters, balanced IC line input 
and output and gain control. 

G-8L —Automatic level control with 2 in-
dependent channels that can 
operate as a continuously variable 
limiter or a fixed compressor with 
Ratio of 2:1. Meters indicate line 
level output and LED's indicate 
gain reduction. 

G125M — 125 watt power amplifier features 
DC coupled circuitry with overload 
protection and 25-70 volt output 
transformers. (G62M — 60 watt) 

G-252A — 250 watt mono or 2x125 watt 
stereo power amplifier features DC 
coupled circuitry with overload 
protection and 25-70 volt output 
transformers. 

TO ORDER, CALL TOLL FREE: 800-323-0228 
PRECISION ELECTRONICS, 9101 King Street, 
Franklin Park, IL 60131 13121 678-5350 
In Canada: East-Tortech Marketing, Toronto, Ont 
West — Chas. L. Thompson Ltd., North Vancouver, 
B.C. 

Foreign: Morhan Exports, New York, NY 

POWER SYSTEMS 
A line of cellular power systems 

includes battery chargers/elimina-
tors ranging to 200 amps at 24 or 
48 VDC; inverters; converters; bat-
tery plants and associated panels. 

The systems are housed in 23- inch 
standard racks. Each power unit 
may be configured to a specific site; 
complete turnkey installations are 
also available. 
n For more information write 601 
on the inquiry card. Or write: C-E 
Elgin Electronics, 5533 New Perry 
Hway., Erie, PA 16509-3570. 

TELEMARKETING 
The Lynx 2000 ties an existing 

phone system into the user's compu-
ter and enables the computer to 
take over many of the routine and 
time-consuming aspects of tele-
marketing. One Lynx is also capable 
of supporting anywhere from one to 
approximately 500 work stations. 

The system dials the numbers, 
routes the calls, and reports call 
progress to the host computer in an 
on-line environment. Advantages 
include ease and speed of installa-
tion and the ability to work with 
almost all current computer and 
phone systems without adding 
expensive peripherals. 
El For more information write 602 
on the inquiry card. Or write: DRW 
Corp., 103 Peavey Rd., Chaska, MN 
55318. 

PHONE MANAGEMENT INFO 
The TMIS Il Telephone Manage-

ment Information System is a 
dynamic reporting system specially 
designed for businesses with a high 
volume of incoming calls. The sys-
tem assists managers in daily, com-
prehensive evaluation of both 
telephone personnel and telephone 
equipment. Serving from eight to 64 
CO/PBX lines, in increments of 
eight, the microprocessor- based 
TMIS II is easily installed in front of 
or behind ACD/UCD, Centrex, PABX, 
EKTS or Hybrid telephone systems. 
It interfaces with single- line tele-
phones, modems and trunks, to 
provide more than 30 categories of 
data, covering a wide variety of 
conditions. Available by line, posi-
tion or station, reports range from 
ring times and calls offered, han-
dled and abandoned to outgoing 
calls, talk times and abandoned 
calls. Features include real-time 
monitoring capability that can be 
used to observe and evaluate as 
many as four different activity areas 

including the status of individual 
line/agent positions, CO trunks and 
dial- up data modems. Specific 
frames may then be generated in 
hard- copy form. The system is 
designed for easy use without the 
need for special training, and all 
reports are produced in easily under-
stood language and formats. The 
system incorporates RS232C ports 
for convenient interfacing to CRT 
and printer terminals, as well as 
modems. The TMIS Il uses a stan-
dard RJ-22X connector for each 
group of eight CO/PBX lines. 
Secured against tampering or 
manipulation that could result in 
erroneous information, the system 
has a battery back-up to ensure data 
protection in the event of power 
failure. 
El For more information write 603 
on the inquiry card. Or write: Auto-
mation Electronics Corp., 344 40th 
St., Oakland, CA 94609. 
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PRESENTING THE FIRST 
SMALL BUSINESS KEY 

SYSTEM WITH EVERYTHING 
WRAPPED-UP IN ONE 

PACKAGE FOR IthlDr*ii $400.* 

Why waste time piecing together 
4 I ne/10 station key system when 

you can get it all in one place. Tone 
Commanders new, microprocessor 
based Simplex-10 is a completely self-
contained small business system. It 
works with a standard 6- button key 
telephone and includes all standard1A2 
features plus many features not 
available with the conventional 1A2. 

FtËly Warranteed 
The Simplex 10 is fully warran-

teed for one year and backed by Tone 
Commander's industry wide reputa-
licn for manufacturing excellence. 
*Mfg. suggested list price for common equipment 

TONE 
COMMANDER 

Compare the facts. 

Tone/Rotary 
Intercom 
Music on hold 
Message waiting 
Hold reminder 
2 zone paging Optional 
Programmable ;ncoming 
call diversion N/A ,;tirldard 

Conventional 
1A2 System Simplex 10 

Optional 
Optional 
Optional 
N/A 

Optional 

25 Pair 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 

If you'd Ike more details 
please send fo' our latest Product 
Guide. Call, circle reader service 
number or write Tone Commander 
Systems, Ira. 4320-150th NE, 
Redmond, WA USA 98052. Call 
206/883-3600. Telex 15-2246. 
TOLL FREE. 1-800-524-0024. 



Telecommunications 

Pad 2 

by Jerome G. Lucas 

This article is derived from a semi-
nar offered at the recent NATA 
Convention. Mr Lucas is president 
of TeleStrategies Inc. 

N
ow let's look at teleports, 
another bypass technology. 
As recently as 1981, vir-
tually no one had heard of 

teleports. It wasn't until 1982. 

MacKenzie's new MiniMac 
Series II message repeaters 
are compact, full fidelity, 
rugged tape players ideal for 
adding repetitive sound to: 

III Exhibits and displa 

111 Trade shows 

D Safety messages 

D Training programs 

D Museums 

D Sales and POP 

MiniMac is warranted for 
one full year of continuous 
senice, even if you run it 24 
hours a day. That's 8, 760 
hours, and even then we're 
being conservative. 

For heavy-duty jobs, 
MiniMac uses MacKenzie's 
exclusive PourDrive tape 
cartridge which reduces 
friction, stops tape stretch-
ing, and provides extremely 
long tape life. For lighter-
duty applications, MiniMac 
is also available with Lear-
type cartridges. MacKenzie's 
solenoid- operated tape 
transport system provides 
instant start stop and 

The km:sac' 
oF Illwass 

when Merrill Lynch announced their 
joint venture with the Port Authority 
of New York and New Jersey, that the 
term started to mean something. I 
had started working on a teleport 
concept with Merrill Lynch Cable in 
'78. It took about three years to get 
all the workings to a public institu-
tion, namely the Port Authority of 
New York and New Jersey, and to go 
ahead with the project. 

MacKenzie's New 
MiniMac Series II 
Message Repeaters 

removes pressure when the 
tape isn't running, elimi-
nating pinch roller flats and 
tape sticking. 

MiniMac comes in three 
models with cool- running, 
direct- drive DC motors. 
MiniMac I has one audio 
track, a "B" control track, 
built-in slide synchroni-
zation, power amplifier, and 
speaker. MiniMac 2 has two 
audio tracks with line- level 
audio outputs, built-in 
power amplifier, and 
speaker. MiniMac 4 has four 
audio tracks with line level 
outputs. All models feature 
remote start, automatic stop. 

MiniMac is only 41/2 - high 
x 91/4" wide x 7" deep and 
weighs just ten pounds. All 
models are stackable—great 
when space is limited. 

For more information, call 
toll- free: 800-423-4147. 

MACKENZIE 
5'5'07 Peck Rd, Arcadia. (A 910(k) 
Teltphone ( SIN) -7() ()4.() 

There are two schools of thought 
on teleports. One side says it's an 
antenna. A teleport in Washington is 
basically for long- haul access to 
video areas, specializing in common 
carrier, especially in earth station 
complexes, many ground stations 
and antennas, linking inner city via 
microwave. But that's strictly tele-
communications and there's a num-
ber of those ongoing. 

That's one kind of teleport. My 
feeling is that only in the top 
markets can such teleports be suc-
cessful. The other kind is a teleport 
of the Merrill Lynch type. Merrill 
Lynch isn't interested in carrying 
uplink signals. What they're inter-
ested in is getting into real estate 
development, because that's where 
the dollars are. That's what you 
should be looking to do now, to use 
the satellite earth stations in a link 
to the inner-city, to create a need for 
real estate. 

Real estate is the thing you're 
looking at. In fact, you're looking at 
a $50 or $ 100-million complex that 
can afford to put in $ 10-million 
worth of communication equipment 
and charge small incremental 
increases in rent. That's the way you 
can sort of underwrite the cost of 
telecommunications. But the impor-
tant thing with telecommunications 
is not the fact that the teleport 
exists. The teleport is a way to 
create jobs. Let me generalize, 
because teleports are only one type 
of market segment in an area where 
we call telecommunications 
enhanced real estate. What you can 
do in a teleport you can do in an 
office building, and you can do it a 
lot simpler. 
Telecommunications enhance real 
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TWO WIR 
E E NOUG 

TOA'S BRAND NEW EXES-6000 Intercom 
System cuts your wiring requirements in half, 
and still provides your customers with the 
newest features at significantly less cost. 

• Microcomputer exchange 
with stored program control 

• Hands-free operation 
• Paging with Response 
• Personal Number Calling 

at any station 
• User-programming of all 

communication blocks and functions 
• Called-party in/out indication 

and announcement 
• Automatic Line Release 
• Camp-on Busy and Camp-on Privacy 
• Automatic call-forwarding 
• Group Hunting 
• High reliability 

and a two year warranty 
• Smart-looking station equipment for 

office, factory or institutional applications 

TOA invented the microprocessor-controlled 
central exchange eight years ago and now their 
newest and most advanced intercom system, 
the EXES-6000, offers more features than any 
in the industry. And at a price considerably 
below competitive systems! 

H • 
Now, what does TOA'S EXES-6000 have for you? 

• Reduced costs for materials, 
installation, and maintenance 

• Modular construction for easy 
expandibility to over 700 stations 

• Fully electronic exchange to eliminate 
mechanical failures and make down-time 
virtually a thing of the past 

• Ship-from-stock delivery 
for immediate availability 

• Rugged and reliable construction 
backed by the most respected name 
in the intercom business 

Call us or our representative in your area now 
and find how much more 
this new state-of-the-
art intercom system 
can do for you and 
your business. 

TOA Electronics, Inc. In Canada: TOA Electronics, Inc. 

480 Carlton Court 10712-181 Street 
South San Francisco, CA 94080 Edmonton, Alberta T5S 1K8 

(415) 588-2538 Telex: 331-332 (403) 489-5511 (416) 624-2317 

CTOA Elecinunc, Inc 1983 



estate. What you're doing is, essen-
tially, going into a building and you 
are going to be the local telephone 
company, putting in a PBX and 
sharing it among the tenants. It can 
provide them long-distance tele-
phone service; it can provide a 
message service. Those three things 
alone, long-distance resale, mes-
sage service and shared PBX, are 
80% of your revenue. That's profit-
able right there. 

You can then begin to get into a 
fully enhanced building, where you 
provide shared word-processing, 
shared data-processing, facts termi-
nals and so forth. How in the world 
can you ever provide shared data 
processing? You buy a big IBM 
computer and start programming it? 
It's very simple what you do is pipe 
in time sharing services from 
another company. You just put your 
own label on it. The only thing 
you're doing is demonstrating to the 
user how to access somebody else's 
computer, and the user doesn't care 
that it's not your computer. 

You're the middleman— it's like 
telephone resale. In telephone 
resale you don't have to know any-
thing about microwave computing. 
It's the same thing here. Almost any 

telecommunications service can be 
shared. 

Telephone resale will move from 
the single operation, where you're 
bringing in your calls from a local 
calling area, competing with AT&T 
and in some cases bringing in traffic 
from other cities. Bypass is very 
important for resale that is right on 
your customer's premises. You're the 
cheapest long-distance service for 
the tenant, and you're immune to 
access charges. Access charges can 
go up, and they go up for the tenant 
regardless of whether he's on your 
service or not. Same thing on the 
outgoing side: once you get the 
traffic in, what you're doing is 
bundling this service for the tenant. 
You're going to find the right mix of 
blocks, EX lines to DDD. 
A few more comments on tele-

ports. The concept is, you buy a 
cheap piece of real estate in the 
suburbs and make it an inner-city by 
long-distance telephone resale, 
local networking and capability of 
complex, earth station uplink, so 
that you're really moving computers 
from a place like New York City, 
where you're paying $60 or $70 a 
square foot, to a teleport where 
you're paying $ 15 to $20 a square 

Emergency Call Signalling Systems 
For Elderly Housing Buildings and Nursing Homes 

IM.00 

Li 
P11 0 11(.1 

SEIBEIBEIBEIBEIEBEI 
eseeneeeseseee 
oseseesseeseele 

For complete 
information ask 
your local AF 

representative for 
bulletin EC-7 
or call/write 

[TI 

FLORENCE CORP. 
2101 N. ELSTON AVE., CHICAGO, IL 60614 • 312/384- 3310 

foot. It's a lot cheaper and you have 
facilities that are specifically 
designed for computer operation, 
but what you'll find skimming out of 
these teleports are things like opti-
cal byway networks...this is a tele-
port site, but not just teleport. 
Satellite is linking fibers into all 
these buildings, and, in fact, we're 
linking down to other teleports. 
Why are teleports needed? Well, 

there are roughly 55 transponders 
available today. That's a computer 
and a satellite. When you look at the 
growth over the next ten years, 
you're going to see almost a tripling 
of the number of transponders, and 
each of them has its own separate 
network. Who's going to link all 
those satellites together? Well, that's 
where a teleport comes in. It 
provides one access to all those 
various transponders. 
One more bypass technology 

which is very important is starting a 
microwave radio-telephone service. 
The key thing with radio-telephone 
is that until recently local telephone 
frequencies numbered around 24 to 
30 channels in a major area, with 
cellular between 24 and 30 chan-
nels. At 24, you can serve about 60 
subscribers adequately and that 
takes you up to about 1400 sub-
scribers per city. For cellular we use 
a technique which is from 24 chan-
nels to literally hundreds of thou-
sands of channels, and you're really 
talking about a system that can be 
almost as ubiquitous as the local 
telephone. That's where cellular is 
going to play its major role in regard 
to bypass. 
The important thing with cellular 

is that once you have roughly 312 
channels per system, there are actu-
ally two systems. There's a long- line 
system and a wireline system, wire-
line being the telephone company's 
entering, non-wireline meaning any-
body else. 

People need mobile communica-
tions to conduct their business— 
that's traveling salespeople, the 
construction industry, the public 
service sector, health care and so 
forth. When such people leave their 
office, they take the cellular radio 
system with them. 

This is a bypass: right now, it's 
cheaper to use a cellular radio-
telephone in all the rural areas. 

Bypass strategy today means that 
carriers basically have to link this 
business to remain competitive. E 
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INTRODUCING THE WORD 
YOU NEVER SEEM TO HEAR FROM 
INTERCOM MANUFACTURERS. 

Some intercom 
manufacturers do 
some of the things they 
should to support you. 

But only Ring does ail the things an 
intercom manufacturer should to sup-
port you. 
Here are just a few of them: Ring starts 

by offering you a fully-electronic micro-
processor-based product line that many 
distributors consider the most advanced 
and versatile on the market. We offer 
them in the widest range of easily-ex-
pandable field-programmable systems. 
We make them easier and less expensive 
to install. So they're easier for you to sell. 

That's just the beginning. To make Ring 
intercoms more profitable, we back you 
up all the way with our comprehensive 
support program. We'll train your people, 
provide you with sale-closing demo kits 

and other sales aids. We'll even help you 
prepare bids. And we're prepared to of-
fer you an interest-free financing plan to 
help reduce your equipment costs and 
give you increased borrowing power to 
finance those really big jobs. 

What's more, Ring has a brand new 
top management team, combining 
some of the sawiest and most experi-
enced talents in the intercom industry 
That's like having an expert marketing 
staff without having to pay their salaries. 
Because they make it a point to be per-
sonally accessible. 
Are you getting all this from any other 

intercom manufacturer? (Do we have to 
tell you the answer?) 
Do you wish you'd get them all? If 

your answer is YES, 
we suggest you ring RING 
Ring. 

The Yes Company. 

ELI RING GROUP OF NORTH AMERICA 
230 Community Dr, Great Neck, NY 11021 • Call Toll-Free 800-645-9690; in NY Metro Area, 516-487-0250; in Canada, 204-632-9450 
• Solid-State Microcomputer-Based Intercoms • Automatic Call Distribution Systems • Tridee • 911/Emergency ACD • Ring-Master'" 

P1983 Ring Group of North America. a subsidiary of Scanvest Ring A/S 
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Management 

Fringe Benefits Give Employers an Edge 
by Mark E. Battersby 

S
ound and telecommunica-
tions contractors, like any 
other type of business, occa-
sionally have difficulty in 

attracting and retaining talented 

employees. How can your sound and 
communications operation attract 
and retain the type of personnel you 
need to flourish—at a price that you 
can afford? 

111111111111 

"1011001t 

AKING TERMS. 
Aiphone Intercom Systems. 

ou're not installing Aiphone's line of intercom systems, 
you're missing a profitable sales opportunity. We offer advan-

tages that other intercom lines simply can't meet. Advantages like: 
MORE AVAILABILITY. We'll process your order within 24 hours. So 

you don't have to worry about tying up capital in inventory. And since 
Aiphone stocks the broadest line of commercial and residential intercom 

systems available — a three month supply of 30 systems and 200 accessories — 
we can handle all your customers' needs. 
BETTER PROMOTIONAL SUPPORT. Our advertising program is the best in the 
business. It pre-sells your customers for you. What's more, we supply dealer dis-
plays at a nominal cost. And four-color sales literature free. 

SUPERIOR QUALITY. In terms of quality, Aiphone is in a league by itself. That 
means maintenance free reliability for your customers. And no call backs or 
warranty claims for you. 

AIPHONE 
Intercom Systems 

Isn't it time you took advantage of our good 
speaking terms? Call today and ask how 
you can add Aiphone to your product line. 

1700 130th Ave N.E. • Bellevue,WA 98005- (206) 455-0510 •Telex 32-0288 

Cash is the most common form of 
compensation and, for most 
employees, the most desirable. Reg-
ular raises go a long way toward 
building employee loyalty, but can 
you really afford to compete with 
your larger competitors in a salary 
war? 

A second answer is to improve 
employee benefits, and this strategy 
need not be expensive. In fact, 
some benefits are actually generated 
by the employees themselves. These 
benefits build loyalty and may mean 
more to your employees— present 
and future—than raises that you 
cannot afford. 

First, consider the basic wage 
paid to employees. The first of 
several scheduled hikes in payroll 
taxes took effect on January 1, 
1984. The payroll tax increases will 
affect all employers and employees. 
Hikes in the self-employment tax 
rate will add a considerable burden 
to sole proprietorships and partners. 

Employers and employees both 
pay into the Social Security system. 
At the old rates, an employer with-
held 6.7 percent of each employee's 
pay for Social Security ( FICA) tax. 
The employer matched this with an 
additional contribution of 6.7 per-
cent for a 13.4 percent total (on 
wages up to a maximum of $37,500 
each year). 

Thanks to the Social Security 
Amendments Act of 1983, the 
employer's share of tax will increase 
to 7 percent in 1984. Further 
increases in both the employer's and 
the employee's share of the tax are 
slated for 1985, 1986 and 1990. By 
1990, the employer and employee 
will each be paying 7.65 percent for 
a total Social Security contribution 
of 15.3 percent. 

In additional to Social Security 
taxes, employers also pay Federal 
Unemployment Tax ( FUTA). The cur-
rent rate is 3.5 percent of the first 
$7,000 of each employee's annual 
wages. On January 1, 1985, this 
rate will jump to 6.2 percent. And, 
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remember, no part of the FUTA tax 
may be withheld from the 
employee's pay; it all comes from 
the employer. 

While employers will not be able 
to avoid these increased payroll 
taxes, it may be possible to lessen 
the burden somewhat by offering 
fringe benefit programs instead of, 
or in combination with, pay 
increases. Certain employee bene-
fits are not subject to payroll taxes, 
which obviously works to the advan-
tage of the employer. Even better, in 
many cases the employee can 
receive these benefits without 
increasing his or her tax bill. 

Not all types of employee benefit 
plans are suitable for small sound 
and telecommunications con-
tractors, of course, but some of the 
simpler programs are feasible and 
deserve attention. For instance: 
MEDICAL INSURANCE. Probably 

the most valuable benefit that an 
employer can offer to a group of 
employees with diverse personal 
needs is a good medical insurance 
plan. The amounts that the 
employer pays out on premiums are 
not subject to payroll taxes and 
employees are not required to pay 
income tax on the value of health 
care they receive under the plan. 
The smaller sound and communi-

cations contractor actually has an 
advantage in the marketplace for 
medical coverage, because many 
companies tailor policies to busi-
nesses with one to 10 employees. It 
is quite possible to realize signifi-
cant cost economies with higher 
deductible amounts ($250 mini-
mum with $500 preferable). 

Dental insurance is increasingly 
desirable. You may be able to tie in 
with a pre- pay plan from a large 
dental operation. This is usually less 
expensive then dental coverage 
added to a total health care pack-
age, because there are a growing 
number of dental clinics and dental 
groups offering pre- pay at very rea-
sonable rates for the care involved. 
DISABILITY INSURANCE. Dis-

ability coverage is an important 
benefit and is available in two major 
types: income disability and over-
head disability. Income disability 
pays you and your employees for 
time off. It is a critical benefit for 
skilled key employees. Should they 
be laid up for a short term, the 

insurance benefits help defray those 
bills. This promotes loyalty and a 
desire to return to your operation 
once well. 

Overhead disability is meant for 
the owner and other principals. It 
provides your contracting firm with 
income to meet bills during the time 
when you and other money-makers 
are laid up. This is separate from 
personal disability and can insure 
the life of your sound and communi-
cations business if a problem arises. 

LIFE INSURANCE. Most sound 
and communications contractors 
cringe at the mention of insurance, 
since the cost of fire, theft and 
liability coverage is so high. How-
ever, life insurance premium pay-

ments are not subject to payroll 
taxes, while insurance benefits 
received by employees are not sub-
ject to income taxes. 

Independent insurance agents 
can usually provide the most cre-
ative benefits. Term insurance is the 
least expensive coverage you can 
offer employees for life insurance. 
Obviously, you will save money by 
having the actual amount of certain 
forms of coverage you provide, such 
as term life insurance, vary with the 
employee's salary or job description. 
An alternative is to vary the 

amount of your contribution so that 
longevity and productivity can be 
rewarded by your operation picking 
up an ever-increasing share of all 

Here's your one-stop 
source for Music Systems 

• STEREO • FOREGROUND • BACKGROUND • BROADCAST • NARRATION 

Tape-Athon offers a complete line of Audio-Systems for any application you can name We've added new Electronic and Mechanical designs to all our 
equipment to make the best even better. solid-state electronics: ball bearing capstan assemblies: improved clutch mechanisms to mention a few, along 
with the Worlds Largest Environmental Music Library . Need details, facts, or prices, 

Literature will be on its way the same day we receive your request Or for even faster turn around, call our Sales Department, Toll Free at 800-421-1029 
(except in California call 213-776-6933). 

The Messenger II System is designed for in-
serting messages in a Environmental Music 
System for use in Supermarkets. Department 
Stores. Mass Merchanisers, and others wanting 
point point of purchase advertising 

Electronic Tower Chimes are tape 
transport systems supplied in modular 
or rack-mounted versions to provide 
hour strike, followed by an interval of 
carillon music two, three, or four times 

per day Ideal for banks. churches. 
schools, and similar institutions. Tape-
Athon Chimes are a proven builder of 
good-will and community relations. 

Tape-Athit 

Why Tape-Athon Environmental Music, Be-
cause Tape-Athon, alone, offers the finest, 
most complete systems and formats, custom-
fitted to your needs! 

The Tape-Athon Library is the largest of its 
kind in the World as a source medium. From 
this vast Library, our "Musicologists" painstak-
ingly create a Master Program that is an artistic. 
psychological, and scientific blend of the best 
Environmental Music in the World! 

The Cassette Music System is ideal for on-location music in 
Offices, Retail Stores. Restaurants, or any location where 
music can assist in providing a atmosphere Uses 
convenient tape cassettes from Tape-Athon's extensive 
library 

The complete line of Audio-Master Amplifiers are designed for 
Paging, Speech Reproduction and especially music Unique design 
allows inputs to be field changed without costly plug-in modules. 

whether microphones, tape head, phono, tuner, telephone lines or 
auxiliary 

The 702. a Reel-to- Reel Type Tape 
Playback Unit. the standard of the 
Industry. for Environmental Music 
and Narrative applications A truly 

high reliable system, it is in use at 
over 100.080 locations Also avail-
able in a rack mounted and a stereo 
version 

The Programmer for S C A or Wire 
Operation Background Music Centers 
It offers an integral Time of Day" and 
sequencing control of 3 programs with 
a multitude of pre-selected music 
tempos eliminating repetition. 

Tape-Athon manufactures more than a 
dozen vaneties of Multi- Transport 
Inter- Mix Systems 

Apfill984 
CORP. 502 S. Isis Avenue • Inglewood, CA 90301 • (800) 421-1029 • (213) 776-6933 
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FINALLY . . . THE FOREGROUND MUSIC 
YOU'VE BEEN WAITING FOR! 

CUSTOMTRAX R 

You now have 
the opportunity 
to provide your 
customers 
with the 
hottest 
sounding, 
highest quality 
music available 
today. For 
information 
contact: 

Customtrax R Inc. 

97 Main St., Cheshire, CT 06410 
(203) 272-1651 

One of these 15 Revox B77's will save you money. 
Were showing only one because they all look pretty much the same But we actually build 15 
different specialized versions of the B77. and that means you can order one exactly right for your 
needs After all, why pay extra money for features you don't need9 

You can order your B77 with • 2-track or 4-track format • Any 2 adjacent tape speeds from 
.5,16 to 15 ips • One of three slide sync systems • Voice activated autostart • Cabinet or rack mount 
• Self- sync. 

A1115 versions have one thing in common uncompromising quality From the die-cast chassis 
through the servo- regulated capstan. from the full logic transport control to the modular electron 
ics, every 877 is built for peak performance Hour after hour Year after year. 

Ft EVIDX 
AMERICA INIC. 

STUDER REVOX OF AMERICA. INC. • 132.) 11,,, fill l'ike • Nashville. TN :37210 • i615i254-5651 

insurance costs. 
EDUCATIn^li. BENEFITS. Ed u-

cational benefits can be offered to 
reward service and to enhance per-
formance within your sound and 
communications operation. For 
example, courses in marketing, 
advertising, accounting and any 
number of similar courses will add 
to your employee's value. 

There is also internal education 
which can be offered as a fringe 
benefit. Allowing employees to learn 
new skills as they become interested 
is often over- rated in our unionized 
society. But most employees can be 
trained in additional skills. Then if 
the employee demonstrates aptitude 
and interest, your firm can begin 
developing that employee for a more 
prestigious— or better paying— 
position. 

Internal education makes every-
one feel a part of a team effort. It 
also ensures that you are maintain-
ing the self-respect of non-skilled 
employees who may otherwise feel 
neither needed nor important. A 
sense of self-worth and importance 
as part of the contractor's staff can 
lead to greater employee loyalty and 
costs the employer little or nothing. 
CREDIT UNIONS. Credit unions 

are among the most popular and 
least understood of all employee 
fringe beneifits. Resembling com-
pany banks, they offer high interest 
savings accounts, certificates of 
deposit and numerous other bene-
fits. Employees pool their money in 
order to make loans among them-
selves and usually have an easier 
time obtaining those loans than they 
would from outside lending institu-
tions. 

To get a credit union started it 
might be necessary to join together 
with several other sound and tele-
communications contractors, a 
group of local businesses or mem-
bers of a trade association. All 
contractors and, in fact, most busi-
nesses face the same benefit/salary 
problems and would profit from a 
low cost benefit such as credit 
unions. 

Contacting the non-profit, Credit 
Union National Association ( RO. Box 
431, Madison, WI 53601), will give 
you all the information necessary for 
you and your employees to form a 
credit union. They will also provide 
you with the names of local experts 
who can offer ongoing assistance as 
necessary. 
The only cost to your business will 
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be the use of space, the location of 
which would be determined by all 
participating businesses, and a set 
amount of paid time off for 
employees active in the credit 
union. This usually means an hour a 
week for each employee involved 
with organization and operations. 
INCORPORATING. The way you 

incorporate your business can help 
provide employee benefits for your 
operation's key employees. Arrange 
for what is called an umbrella corpo-
ration, even if you currently only 
have a small business. With an 
umbrella corporation, which costs 
no more than the incorporation of a 
single business, you can form other 
corporations which operate indepen-
dently but are under that original 
umbrella. 

While the technical details can be 
left to the lawyers and accountants, 
an umbrella corporation means that 
you can give your key personnel the 
chance to have their own businesses 
by letting them run branches of the 
existing operation. They usually 
receive a salary, commission for 
sales over a predetermined dollar 
volume, and a chance to own stock 
in " their corporation." They become 
full partners, over time, in the single 
corporation, while you take an 
income from the profits of each of 
the businesses under your umbrella. 
OTHER FRINGES. Other fringe 

benefits which might be offered 
employees include employee dis-
counts, employee parking, a sub-
sidized eating facility, or even an on-
premises athletic facility. However, 
it might be wise to await the new tax 
laws Congress should pass this 
spring. The Bills now waiting for 
Congressional passage contain rules 
that may affect the tax aspects of 
these other fringe benefits. The 
basic fringe benefits outlined earlier 
will not be affected by any new 
legislation now pending before our 
lawmakers. 

Benefit planning ;s extremely 
important for every sound and tele-
communications contractor. With 
careful attention to your operation's 
gross income and the type of 
employees you wish to attract, you 
should be able to afford far more 
than you think. Such fringe benefits 
help insure employee loyalty even 
when the realities of your firm's 
income prevent you from paying 
salaries competitive with those of 
other area businesses. El 

Dial Access 

Zone or All 
Call Paging 

Modular 
Expansion 
to 899 units 

7000 SERIES INTERCOM 
INDUSTRIAL — INSTITUTIONAL 

Rack with Electronics 

Schools 

Dormitories 

Hospitals 

Special 
Applications 

„ Room 

Master with Annunciator Station 

Cornell Elect roule Products, ¡Mc. 
4911 W. Good Hope Road P.O. Box 23411 

Milwaukee, Wisconsin 53223 

(414) 351-4660 

Move up to the standard of 
communications with the 

Beyer DT 109s. 

Demanding engineers no longer have to " settle" for 
marginal or sub-standard communications headsets just 
because there's nothing else available. Representing a 
higher standard of communications excellence, the Beyer 
DT 109s feature a dynamic noise-cancelling boom mic 
with a frequency response of 40 to 12,000 Hz for 
unmatched intelligibility and comfortable double-muff 
headphones to insure isolation and prevent fatigue. Beyer 
DT 108 single-muff headphones are also available. 

The Dynamic Decision beyerdynamie 
Beyer Dynamic, Inc., 5-05 Burns Avenue, Hicksville, New York 11801 ( 5 lb) 935-8000 1 
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Communications 

Paging by Radio 

T
he days of the quill pen are 
long past; the accountant 
described by Charles Dick-
ens, laboriously adding up 
endless rows of figures for 

long, patient hours has also disap-
peared. Messenger boys are no 
longer in demand. Today's business 
is based largely on fast, if not 
instant, communications. 
A large organization—especially 

one spread out over a wide area or 
with several buildings—constantly 
faces the need to locate individuals 
absent from their desks or stations. 

There are several ways of accom-
plishing this. A secretary might hold 

NEW from 

MOGAMI 
The most flexible 

VIDEO CABLES 
you've ever used! 

UL LISTED 

IN STOCK — from the 
makers of the world's 
most flexible 
audio cables. 

..SUPERFLEXIBLE.. 

Send for our FREE CATALOG and 
PRICE LIST or call Toll Free 

1-800-522-7377 
In NY State 212-585-1645 

BI-TRONICS, INC. 
PO BOX 125 • TUCKAHOE NY 10, 0,-

Our 18th Year 

INDUSTRIAL PRODUCTS 
FOR THE PROFESSIONAL 

by George Leon 

the phone while someone looks for 
the absent person. Or the secretary 
can put the caller on hold while 
trying another number where the 
person wanted might be. Both mean 
the caller is wasting money on the 
call; long-distance charges add up 
quickly. If the caller is a customer, 
he may resent the wait—the money 
and time spent. 
A third possibility is to tell the 

caller the call will be returned as 
soon as the "callee" is located. The 
result is a delay in communications 
and the expense of the call-back. 
A public address system in such a 

situation, while possible, is not 
always the best solution. Due to its 
disruptive effect on everyone, it can 
become counter-productive. 

Radio paging has been found to 
be the answer to most internal 
communications when the need 
arises for locating someone quickly. 

Jack Ford, president of tele-
Courier, is enthusiastic about the 
advantages of radio paging. Ford 
heads the wholly-owned subsidiary 
of Tateco, AB, a Swedish manufac-
turer of radio pagers. 
The teleCourier System consists 

of three parts: a keyboard/encoder 
console, a transmitter and a number 
of receivers. The units operate on 
VHF—FM—FSK—in the 30- to 50-
MHz band. The overall frequency is 
35.94 MHz. Frequency shift keying 
(FSK) is a type of frequency modula-
tion in which the modulating wave 
varies the output frequency between 
set values and the output wave 
contains no phase discontinuity. 

Ford pointed out that the radio 
pager is often confused with the 
walkie-talkie. The W-T has the dis-
tinct advantage of providing two-way 
conversations. It allows security per-
sonnel, for example, to talk to each 
other without the intervention of the 

console attendant. The R-P is 
designed to reach a designated 
person only on a one-way basis. It 
tells the person being called that he 
should contact or call a previously 
agreed upon number. The R-P is 
smaller and lighter than the W-T and 
is " hands-free." 
The teleCourier System 800, 

microprocessor-controlled, provides 
a 4-digit LED readout with a visual 
display lasting three seconds after 
the beep signal. The receiver 
responds automatically to speech 
transmission. A previously arranged 
coded tone can mean, "Call your 
office," or "Come to the office," 
whatever has been agreed upon. 
The tiny chip seen in Figure 1 with 

the receiver, permits changing the 
receiver without preparing new 
codes. Ford explained, "The design 
of the receiver is such that while it 
can be damaged by being dropped 
on a hard surface"—he was quick to 
point out that it had to drop a long 
way to really smash the receiver— 
"the code plug itself will rarely be in 
non-working condition." This means 
the plug is removed from the 
damaged receiver and slipped into- a 
new one without any change at the 
console. The battery is easily 
detached for change or charge, 
depending on its type. 

Figure 1. 

Where the noise level is such that 
a tone could not be heard, or would 
be disruptive, a vibrating receiver is 
then advocated. The vibration is felt 
only by the wearer. It has proven to 
be especially useful for waiters in 
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restaurants. 
Twenty simultaneous pagings are 

possible, with 11 digit code trans-
missions and two externally acti-
vated channels to provide versatility. 
Paging with speech transmission 
opens only the speech channel, with 
privacy assured. None of the on-
going pagings will be blocked. 

"Our units are designed for on-
site. The site can be an oil refinery 
covering several acres. If there are 
'dead spots' within such an area, or 
in a tall building, all we have to do is 
add a transmitter or two without 
boosting the transmitting power. 
Certainly some high buildings will 
have places where a low- power sig-
nal won't reach. But the solution is 
not by boosting the power to such a 
point that the signal goes out for 
miles around. This is forbidden in 
Europe, as it interferes with other 
transmitters." 

System 800M is the " baby" of the 
units with a built-in transmitter. 
Power is one watt. The console is 
self-contained ( Figure 2). Ford 
pointed out, "All you have to do is 
open the package, pull out the 
rubber antenna, plug in the unit and 
you're ready to go." The keyboard 
allows paging one receiver at a time 

Figure 2. 

with a capacity of 30 receivers. But 
up to 100 receivers can be added as 
an option. 

System 800C is designed to cover 
a larger area with its five watts of 
power. While programmed for 30 
receivers, up to 1,000 can be added 
in 100-unit increments. 
The system can be plugged 

directly into a PABX. An interface 
allows paging a person merely by 
dialing his call number on the 

telephone or entering it on the 
intercom keyboard. 

Parts and labor are guaranteed for 
90 days. The local dealer is usually 
responsible for the installation, with 
a one-year guarantee. The usual 
dealer/installer is one who is carry-
ing a line of sound equipment and is 
thus familiar with the local wiring 
codes and cognizant of good wiring 
practices. D 

sou ndsphem 
The speaker of the 80's... 

it's OMNIDIRECTIONAL 
Answering the sound reinforcement problems of: 

Ringling Brothers Circus 
Walt Disney on Ice 
Radio City Music Hall 
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University of Tennessee 
Chicago White Sox Stadium 
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Place Des Artes 
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Civic Center 

Portable System 
Portable System 
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King, NH 
Chattanooga, TN 
Chicago, IL 
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Montreal, Canada 
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Lake Charles, LA 

YOU'LL BE HEARING MORE FROM US! 

SONIC SYSTEMS, INC. 
SOUNDSPHERE MODEL 2212-1 137 Rowayton Ave., Rowayton, CT 06853 U.S.A. 

Tel: (203) 838-8427 



Audio 

GLuick 0,tliz on the Decibel 
by Don Davis 

Here's a simple quiz about the 
subject you feel you know so well. 

1. Prior to 1923 what was the 
unit of gain and loss in the tele-
phone industry? 

2. Between 1923 and 1929 
what unit was used? 

3. Where did the multiplier " 10" 
come from? 

4. Where does the multiplier 
"20" come from? 

5. Can you write the general 
case algebraic equations descriptive 
of any decibel problem in both its 
logarithmic and power ratio forms? 

6. What does the term gain refer 
to? 

7. Are there ever voltage ratio 

decibels? 
8. Using natural logarithms ( In), 

can you write the ratio of 2/1 to the 
base five? 

9. If a change of 2 to 1 in 
distance in a free field results in a 
change of 9 dB, can you write the 
correct equations for the instant 
solution to a change in distance of 
3.5 to 1? 

10. Explain how an anechoic 
chamber accomplishes 99% 
absorption of the acoustic power 
while returning 10% of the sound 
pressure level. 

All of these questions are basic, 
minus trickery, and if you solve them 
all correctly, you have the funda-

mentals of the decibel fairly well in 
hand. 

ANSWERS 
1. The unit of gain and loss used 

prior to 1923 was "the mile of 
standard cable" ( MSC). One mile of 
standard cable ( 19-gauge open-wire 
cable with 88f2 per mile and . 054 
mfd per mile) was approximately 6% 
higher in level than the decibel. 

.947 ( MSC) = 1 dB 
1.056 (dB) = MSC Or: 

2. In 1924, W. H. Marten wrote 
in The Bell System Technical Journal 
an article entitled "The Transmis-
sion Unit and Telephone Transmis-
sion Reference Systems" wherein 
the transmission unit ( T.U.) 
replaced the mile of standard cable. 

3. Where the multiplier " 10" 
came from is easily the least under-
stood facet of the decibel. When the 
TU. was defined in 1924, it was 
decided that when two powers were 
in the ratio of 10' they would be 
called one transmission unit (T.U.). 

thus: 

Or: 

Pi = 10' = T. U.'s power ratio 
P, 

wr u, 
P2 = 10( I 

log,„ [1-rl = log,,,10(.1)(T.U.) 

and since: 

then: 

Or: 

log io10 = 1 

log ic, [PI 

(110) 2 — T.U. 

10 log,1,21= T.U. 

4. The multiplier " 20" comes 
from the fact that decibels (the T.U. 
was renamed the decibel [dB] in 
1929) are always and only power 
ratios. Thus, if measuring a change 
in voltage, current, sound pressure 
level, etc., at a single point in the 
circuit (each reading across the 
same resistance), then the power 
ratio is found by: 

10 lOg io[VV21]2 = dB. 
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By taking the logarithm of ft/111 first 
you can then write: 

2 x 10 log,„\\4:= dB 

or simplified 
V, 

20 log,ki = dB 

Always remember, the multiplier 
"20" is simply squaring the voltage-
like ratios to obtain power ratios. 

5. Decibels and power ratios can 
be described as follows: any power 
ratio "a/c" is equal to a base " h" 
raised to an exponent " N" times a 
multiplier divided by the multiplier. 

N M1 

a/c = b[ MNM 
J 

then: log,a/c = log, b 

since: log, b = 1 

then: log,a/c = N NAM 

or: M log, a/c = NM 

where: NM is the decibel 
b is the base 10 
M is the multiplier 10 or 20 
a/c is a ratio 

6. " Gain" or " loss" always and 
only refer to the change in power at 
the output of the system. There is 
never voltage gain or loss. Changes 
in voltage are properly called voltage 
amplification. 

7. NO! Voltage ratios may be 
found from decibels, but it is done 
by converting power back into a 
voltage. 

8. Natural logarithms ( In) to the 
base (e) = 2.718281828... can be 
used to find logarithms to any base 
by using the general case logarithm 
equation. 

a/c = b" 

In a/c = In b ( N) 

N=  In a/c 
thus: In b 

or in the case at hand: 

In 2/1 
N = in 5 = 0.43 

proof: 50 43 = 2 

9. Here is a case of using the 
general case equations again. 

M a/c = NM 

or: x log,„ 2/1 = 9 dB 

9 dB  
X logic 2/1 29.9 

proof: 29.9 log,„ 2/1= 9 dB 

10. This is the classic case of 
identifying power ratios and then 
converting them back into an equiv-
alent voltage ratio across a fixed 
resistance. 

10 log,„ 99/1 = 20 dB 

Therefore, if 99% of the power is 

absorbed, it will be 20 dB lower in 
level (all levels). Thus, the sound 
pressure level (Le) will also be 20 dB 
lower. 

Or: 

20log x= — 20 dB 

x=10{21 =. 10 
20 

or: 90% of the sound pressure 
level is absorbed so 10% is 
reflected. 

The decibel is fun, fundamental, 
but frequently flunked. We hope you 
enjoyed this short reminder of a few 
of its key properties. 0 

A Modular 
Paging System 

You can 
Depend on! 

Count on Dukane to produce a 
modular paging system designed 
to meet the rigid specifications of 
the telephone industry. Dukane's 
new Select-A- Page Voice Paging 
System contains all the amplific-
ation, control and termination 
facilities required to connect 
your telephone system to paging 
speakers. Featuring plug-in 
circuit cards which snap into 
pre-wired slots, the system 
has the flexibility ,........ Attach your business 
to grow as your  card to this ad 

Illth• customer's iiiee ) e and send 
for free 

information, 

communication capability of your 
telephone system, providing the 
most complete communications 
package available. Paging, 
background music distribution, 
monitoring and public address 
are all included in one unit. 

For an increase in revenues, 

feature a product with quality 
assurance, the Select-A- Page 
Voice Paging System—from 
Dukane 

needs grow 
The Select-A-

Page extends the 

DUKANE 
DUKANE CORPORATION/COMMUNICATIONS SYSTEM DIVISION 
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Cordless 

Simultaneous 
Interpretation 
System 
Here's the portable system that 
meets the needs for multiple-
language transmissions to any 
number of listeners with complete 
freedom of movement. 

Send for 
free brochure! 

PM ELECTRONICS, INC. 
413 E. Helena St. 
Dayton, Ohio 45404 
Telephone: (513) 461-5898 

for Sound Performance-
LECTERNETTE 

• FLOOR 
LECTERNS 

PORTABLE kr 
LECTERNS 

WIRELESS 
MICROPHONE 
SYSTEMS 

For information on our 
complete line of sound 
equipment, write or call 

SOUND-CRAFT SYSTEMS, INC. 

Petit Jean Mountain 
Morrilton, Ark. 72110 (501) 727-5476 

Phone Toll Free 1-800-643-8747 

CLAiricD 
Classified listings are accepted up to the 
1st of the month preceding publication. 

Rate — $52.00 per column inch. Check 
with order. 

call 

800-431-WIRE 

cabletronix 
366 Washington Street 

P.O. Box 3003 
Newburgh, N.Y. 12550 

(800) 942-5843 New York State only 

WIRE1CAILE-TIE WRAPS 

INSTALLATION HARDWARE 

Line 
Powered 
Telephone 
Ringing 
Through Your 
P.A. System 

$39.00 Complete 
Famous 

xswas Telephono Supply Co. 
P.O. BOX 2172 • 110 N. UNION ST. 

AKRON, OHIO 44309 

800-321-9122 • (Ohio) 800-362-0032 

216-762-8811 • TWX 810-431-2103 

Background Music for 
SCA-CATS-Taluplione 
OM INTERNATIONAL 

A Division of 

F. T. C. BREWER COMPANY 

P.O Box 8057 
Pensacola. Florida 32505 

904 433-7932 

0,8,6 

TO 16 ,h 851.4141 

Manuf•ctur•rs of quality sound à eons-
munications cable 
Stack & price list mailed on request 

Background sound manufac-

turer seeks reps that call on 
commercial sound distribu-
tors and commercial sound 
installers, selling line of am-
plifiers, speakers, PA horns, 
transformers and grilles. 

Stan or Mel Hulkower 
SPECO 

P.O. Box 624 
Lindenhurst, NY 11757 

800-645-5516 

FLEXIBLE MICROPHONE ARMS 
GOOSENECKS 

We are prime manufacturers ( not dis-
tributors) of high quality flexible 
arms. Finishes include heavy chrome 
plate, blk. oxide, blk. chrome, and 
vinyl clad in blk. or wht. Users, dis-
tributors, sales reps, contact Stanley 
Hirsch, 15 Hickory Dr., Roslyn, N.Y. 
11576. Phone 516-621-6987. 

TIME SAVERS 
0 

• PUSH-PULL RODS Get Cable through fight places 

• TEST-SET, For the Audm Serviceman 

• EASY•KARY" Wee Reel Holders 3 sues 

• SPEAKER SUPPORT TRUSS IT- Bar Brelml 

Preyent cellIng sag. Speed InstallatIon. O. 
X 

• SPEAKER GRILLES For 8" Speakers 
to • EXTENSION CORDS 3 H. and 10 ft. U.L. Listed 

CALL - WRITE - 30 0AV FREE TRIAL 
Tex Call Collect 12141946-8450, All Other 1.800527 1522 

INSTALLATION & SERVICE AIDS 

FREE 32pg Catalog & 50 Audio Video Applic. 

11O1111S, • CII, 

-1111 TAPE. VIDEO, 
St•r•o Mono Ptur Autol 

8, P.; 2- out. 12-In 4-ottl, 16-1n 4 - out 

Véduo £u010 Pp ample TV Audio 8 R•cd Prod Coneoles 

OOPAMP LABS INC ( 213) 934-3586 

1033 N Sycamore Av LOS ANGELES CA, 90038 

ITLH Eel) iliR ACIORRE.X.PAille 
April 24th, 251h. 26th. 1984 • Las Vegas, Nevada 

workshops exhibits 

contractors 

come. 
suppliers 

70 

Phone 312/577-8350 for free information. 

Sound & Communications 



11 BLONDER-TONGUE 

Blonder-Tongue 
MAKES IT 
SIMPLE 

Even your most sophisticated Private Cable, 

CATV or MATV headend requirement becomes 

simple when you call Blonder-Tongue. 

Whether it's a multi-channel satellite/off-air/ 

local origination/FM combination or a simple 

non-adjacent three or four channel VHF system, 
our custom designed factory assembled and 

TESTED headend will be shipped directly to your 

site for one low price. You just plug it in! 

Let our more than 30 years of proven experience 
help improve your headend reliability, speed up 

your installation time and increase 

the profitability on your 

next installation. Let 

Blonder-Tongue 
make it simple for 

you! 

Call or write, 

Blonder-Tongue 

(201) 679-4000 

-..rLABORATORIES INCORPORATED 
ONE JAKE BROWN ROAD, OLD BRIDGE, N.J. 08857 



Actual Size 

The most troublesome audio conditions can only be 
solved by today's most trouble free microphone system. 

The Shure Automatic Microphone System. 
Total integration is the key. 

For the first time ever, Shure has combined micro-
phone, mixer and logic technology in a dedicated, totally 
integrated system—so advanced, its conception marks 
the beginning of a sound revolution in conference 
rooms, teleconferencing, churches, legislative cham-
bers, courtrooms—anywhere speech related multi-
microphone systems are employed. 

At the heart of Shure's Automatic Microphone 
System (AMS) are revolutionary, angle-sensitive 
microphones that turn on automatically only when 
addressed within their own 120° "window of accep-
tance." In addition, each microphone continuously 
samples its own local acoustic environment, and 
compensates for changing room audio conditions— 
automatically. 
The Shure AMS incorporates advanced signal 

processing circuitry—turning on to 
the sound source quickly, quietly, 
and automatically—and turning off 
with a smooth whisper. From 

beginning to end—no clicks, pops, noise "pumping," or 
missed syllables. 

Logic terminals on the rear panel of every AMS mixer 
offer unprecedented flexibility for advancing the 
system's capabilities. For example, when connected 
with Shure's Video Switcher Interface, the AMS will 
control commercially available video switchers. And 
for large gatherings, AMS mixers (both 4 and 8 channel 
models available) can easily be combined to effectively 
control over 200 individual microphones. 

Since the AMS operates as an integrated system, 
many adjustments and controls have been eliminated. 
As a result, no other unit sets up as quickly. And 
operation is so easy and automatic, the only 
adjustments necessary are individual volume controls. 

For more information on the revolutionary 
new Automatic Microphone System, call 
or write Shure Brothers Inc., 222 
Hartrey Ave., Evanston, IL 60204, 
(312) 866-2553. 

*Microphones and Intelligent Circuitry 

SHURE" 
THE SOUND OF THE PROFESSIONALS"...WORLDWIDE 

IA FENTS 
PENDING 




