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OR-FEATL-RE 
IT'S TOUGH TO E UAL 

EV PRO SOUND PRODUCTS 
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 ]FIExrt)-RE_F 
go back more than 
50 years, to the 
first sound motion 
pictures. But de-

products that EV PRO SOUND PRO 'ITS« thAencdo tuon try. signing sound 

help 
are capable of filling you get to 
a theater, concert 
hail, auditorium or DOLLAR-FOR-DOLLAR, our products and 
stadium with high quality 
sound is a lot more demand- fir a IMP 
ing than reproducing the 
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-

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 

First Baptist Church, Amarillo. Texas 
,à4tiefflemeime-

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

countless numbers 
of churches, 

schools, theaters 
and clubs all over 

know more about 

OSSIBL installations, there's E• a new catalogue that not 
only describes the complete 

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 

Univ of 
Wyoming 
Arena 

a ell company 

ElectroVoice® 
SOUND IN ACTION 

Stadium. Bronx sN'eTv l'or 

*cr.; 

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



SIEMENS 

SD- 192 

SD- 12 

Siemens quality PABX systems... 
Meeting the demands 
business community. 

Siemens, a world leader in 
telecommunications for over a 
century, offers small to medium 
sized businesses the "SD" series 
of quality PABX systems... 
dependable, full-featured 
telephone systems designed to 
reduce telephone costs and 
upgrade business productivity. 

Designed, manufactured and 
field-supported by industry 
specialists, each member of 
the Siemens "SD" PABX series 
exemplifies our commitment 
to producing advanced 
telecommunications systems 
in step with today's cost-
conscious business world. 

SD-192/232 PABX... 
Intelligent, compact, versatile 
and user-friendly.., perfect for 
business or hotel/motel 
applications. Easily upgraded 
and programmable in plain 
English, its the full-featured 
PABX that's as easy to install 
and maintain as it is to use. 

SD-192MX...Memory 
expansion means even greater 
communications efficiency. 
Easily upgradable to meet your 
growing business needs, the 
MX offers such cost saving 
features as Least Cost Routing, 
speed calling, call forwarding, 
call parking and much more. 

of today's 

SD-12 K/PABX...designed 
for small businesses, branch 
offices, or even residential 
applications, the compact SD-12 
offers "big system" features 
previously available only through 
larger complex telephone 
systems. Microprocessor-
based, the basic 2 trunk, 
6 station system is expandable 
to four trunks/12 stations. Now 
even the smallest businesses 
and professional offices can 
take advantage of Siemens 
advanced communications 
technology. 

Contact your local telephone 
equipment supply company or 
for more information contact 
Siemens Communications 
Systems, Inc., Telephone 
Division, 5500 Broken Sound 
Blvd., Boca Raton, Fl 33431. 
(305) 994-8100. 

Siemens. 
Innovators in communications. CC 4010-031 SIO 487 
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communicikern 

devoted to the professional and business interests of independent contractors, dealers and 
distributors of private communications systems, employing audio, radio and telephone cir-
cuits, in mixes of interconnect/intercom, sound distribution/reinforcement, 1-way/ 2-way 
radio paging and life-safety/security systems; in industrial, commercial, institutional and 
government applications. 
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MORE THAN JUST TALK! 
CSI voice activated 
intercom systems offer 
high reliability, fast 
delivery, service 
support and more. 

If you need high quality 
voice communications 
without the annoyance of push 
button operation, CSI Intercoms 
may be the solution. CSI offers 
three systems with one to four 
control consoles and up to eight 
remote locations with all channels 
functioning with voice switching. 
The unique, relay-free, patented 
(U.S.A. patent #3-291-911) elec-
tronics system uses cool 
running, solid-state compo-
nents with associated high 
reliability. The design has 
been proved in more 
than 100,000 installa-
tions in all types of 
environments, even 
in relatively noisy 
conditions. 

For hands-on 
experience in 
hands-off voice 
switching inter-
coms, call or 
write us 
today. 

CONSOLE .i 

CONSOLE *2 

CONSOLE •J 

CONSOLE •4 

MODEL 4080 BLOCK DIAGRAM 

COLUMBIA SCIENTIFIC 
INDUSTRIES CORPORATION 

P.O. Box 9908 Austin, Texas 78766 
Telephone in Texas (512) 258-5191 

In USA, Outside of Texas TOLL FREE 1-800-531-5003 
Telex TWX 910-874-1364 

REMOTE . 1 

REMOTE /,2 

REMOTE •3 

REMOTE .4. 

REMOTE .5 

REMOTE .6 

REMOTE .7 

REMOTE //El 
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Maybe you need Oaktron's new high-temperature f ire-
retardant speaker, developed for life-safety fire-warning 
systems where reliable communications are vital— built 
and tested for temperatures up to 400°F. 

But whatever you're looking for, odds are over 17,000 
to one Oaktron has what you need. 

Over the last 27 years, Oaktron has made over 17,000 
different sizes, models, or configurations of loud-
speakers— to some of the toughest specifications in 
the sound field. From Hi-Fi to mini-alarms, for 
submarines or lunar modules, Oaktron has the 
experience and the expertise to make the speaker 
you need. 
The odds are 17,000 to one. 

Ask for Oaktron catalogs of over 185 models now 
in stock and ready to ship. 
Or, send us your specs—the odds are 17,000 to 

one we can produce. 

Oaktron's Life-Safety speaker, 
HT8H. Built of fire-proof or 
retardant materials. Tested 
and operated at over 400°F. 

OAKTRON NATIONAL SALES 
1000 30TH STREET, MONROE, WISCONSIN 53566 
TELEPHONE (608) 328-5560 



L at. lc Linc 1 
One wonders about the upcoming ( EDS) Electronic Distribution Show & 

Conference: what could possibly be NEW—DIFFERENT—EXCITING— 
COMMANDING ONE'S PRESENCE after 46 years of shows? 

Well, let's ponder some possibilities: 
For example: Newness lies in the first-time exhibitors: they've got 

product(s), domestic and offshore, priced for quick turnover. They're geared 
for impulse sales. Some product(s) are blister-packed; some are intended 
for that still emerging market, M RO. One needs a line on that! 
Then there are telecommunications items that are worth discussing with 

booth personnel. One needn't be an interconnect dealer, nor even a 
specialist in the marketplace for intercom—duplex and simplex—to 
appreciate the absolutely revolutionary things that are happening to the 
world of wired and wireless communications. How does one follow the 
developments of microcomputers, that seem to grow and multiply and 
divide with the speed of an amoeba, if not at EDS? They're being introduced 
into everything—with performance features that stun the mind. One needs 
a line on that! 

In addition to exhibits of products, from antennas for TV and hand-held 
VHF radio gear to Zener diodes for voltage regulation, there are the 
conferences. One needs to look in on them! 
The National Sound and Communications Association's Contractors 

Conference, running alongside of EDS, has prepared a program that should 
satisfy most contractors. They'll be discussing management and technical 
problems associated with sound and such associated systems as security 
and life safety. There's the promise here of good listening. One needs to 
bend an ear to learn how the other guy does it! 
The EDS conferences are loaded with management topics. The newness 

here is the presenter. The old-timer has been superceded! There's a new 
breed of manager in the industry—the MBA ( Master of Business 
Administration) who views the industry and his specialty therein on a CRT 
screen. Everything is committed to the computer memory; and the 
computer doesn't often make a mistake. One needs to cast an eye at these 
"programs" that can make one's business FLY! 
The wonder about the upcoming Electronic Distribution Show & 

Conference is the constantly evolving change. Circuits are being created for 
new products; new products are introducing other technologies; the new 
technologies are calling for newer materials. All of this creativity is 
expanding the reach of products and systems into the far corners of the 
industrial and consumer markets for electronic and electro-acoustical 
apparatus. And with this apparatus comes the requirement for new ways of 
thinking, new merchandising techniques, new methods of preparing for 
emerging markets—preparations such as sales and technical training, and 
associated computer conveniences. Once upon a time EDS was a frolic. 
Today, it's a new frontier! 
Once a year, at EDS, for the past 46 years, there's been an exchange of 

ideas, a learning process and an aura of camaraderie. 
Everyone is expecting you to be there— 
The 1983 Electronic Distribution Show & Conference, 
May 3, 4, 5, Tuesday, Wednesday and Thursday. 
May 2 is NEDA Management Conference Monday. 
At the Las Vegas Hilton Hotel. 

SOUND & COMMUNICATIONS is in Booth N-9! 
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Need a deluxe broadcast remote mixer? 

The M267 is ideal for live broadcasts of sports, 
conventions, other remotes. 

• Built-in limiter prevents overload distortion 

• Micline Capability on each input and output 

Want professional mixer features at minimum cost? 

The M67 is the most popular model for remote broadcast and 
production work. 

• AC or battery operation 

• Transformer balanced inputs and outputs 

Want to expand your sound system? 

The M268 is great as an independent mixer or for adding inputs 
to existing sound systems. 

• Built-in simplex power for condenser microphones 

• Quieter operation than competing models 

Need a low cost, versatile PA mixer? 

The lightweight, portable M68 is a great buy as a basic mixer. 

What if input levels % ary? 

The SE30 is the only combination mixer/gated compressor unit 
with an adjustable response rate that prevents " pumping." 

• Automatic gain riding keeps levels constant 

• Lowers background music automatically in paging systems 

Need an 8-channel mixer, but short on space? 

The SR109 is popular in large hotel paging systems, as well as 
small post-production rooms. 

• 8 channels with bass and treble tone controls 
• Built-in limiter 

SHURE 
Write for our free circuitry catalog. 

THE SOUND OF THE PROFESSIONALS "...WORLDWIDE 
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 
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THE SENTINEL 
THE ULTIMATE 
NUs S AID. 

Helping you do a better job with limited 
nursing staff. That's what the Sentinel 
is all about. 

This state-of-the-art nurse- patient 
communications system offers impor-
tant benefits. Microprocessor tech-
nology, simplified installation and easy 
operation are just some of the most 
significant ones. 
Chances are, it will pay you to 

find out more about the Sentinel, the 
newest member of our family of nurse-
call systems. For details, call Mike 
Nathanson or Brad Haney at (714) 
540-4190. Or write to the Signaling 
Division, American Zettler, Inc., 16881 

Hale Avenue, Irvine, CA 92714. 

NURSE- PATIENT COMMUNICATION 

SENTINELTm 
BY AMERICAN ZETTLER 

Dealerships available in U.S. and Canada. 

3 Sound & Communications 



WHEN YOU'RE UP AGAINST A WALL 
THE NEW TOA 900 SERIES IN-WALL AMPS. 

WALL AmpLIFIEF. 

S.• 
• 

101111111111111111 11111111111111110 

ore2 TIM Electronics. Inc. 

When your next sound system has you up against a 
tight budget and a wall, TOA has the economica: and 
profitable answer the new, modular 900 Series in-wall 
amplificatior. control centers. 
The compact and shallow package (3W' hackbox) 

was engineered to satisfy a wide variety of commercial 
sound requirements including hotel and educational 
facilities. Your choice of either a 60 or 120 watt power 
amplifier is combined with a modular, plug-in compo-
nent preamplifier input section which can accommo-
date up to six separate input sources. Because the wall 
unit is a modular design, you have the fleA):lity to 
choose from over a dozen solid-state input and output 
modules including new mie and aux versions with 
remote volume control—the very same components 
that work with our 900 Series! 

Each input features individual gain control and to 
optimize the integral mixer's output, a nine hand 
equalizer is provided. Add to this, switchabie high and 
low pass filters and even a fast-acting compressor with 
adjustable release time. A highly regulated, stable 
output includes self-protection circuitry and wi:1 work 
into your choice of 4 or 8 ohms and 25/70 volt 
applications. Above the front- locking electronics 
access door, two L.E.D. indicators show A.C. mains 
and power amplifier peak power. Fusing. pcwer and 
terminal blocks are all easily accessible. Should you 
need to add your own customized features, a removable 
blank panel reveals the space to accommodate them. 
The new MA 900 Series in-wall amps have every-

thing you need to get the job done — 
including low-noise, low distortion, 
and wide frequency response perform-
ance for outstanding sound quality. 
When your next job has you climbing 

the walls on budgets and turnaround 
time, specify the TOA sys-..ern that's a 
breeze to install. Spec' an in-wall 
sound system that lets you move on to 
more business—not continually come 
back to it. 

Contact us now for É.etailed technical 
information on the sound soiution when 
your problems have you literally backed 
up against a wall. 

Crafted in Japan 
Proven in The States 

TOA Electronics, Inc. 
480 Carlton Court, S. San Francisco, CA 94080 
(415) 588-2538 Telx: 331-332 

In Canaria: 
TOA Electronics, Inc. 
10712-181 Street, Edmonton, Alberta T5S 1K8 
(403) 489-5511 Toronto: (416) 624-2317 



rentimulters join Ow Oilskin Ivan] 

by David H. Bryan 

G
. ¡ven a loudspeaker's loca-

tion, we can quickly calcu-
late the direct and rever-

berant sound field coverage at all 
points on the floor plan, and also 
determine the intelligibility at these 
points." John Eargle turns to his 
IBM Personal Computer and demon-
strates his claim: it took about five 
minutes. Pointing to the floor plan 
display on the computer's screen, he 
notes, "This ' T'-shaped building 
doesn't show as many points as 
would a larger, square room; the 
limitation is just the character size 
and the available space for them on 
the floor plan shown on the screen, 

but the program can handle 100 to 
200 points." As he spoke, the field 
coverage levels in dBs vanished 
from the screen to be replaced by 
the words, EX, GD, OK, and OU at 
the many points on the floor plan . 
Ron Means translated, "They mean 
Excellent, Good, Okay—which is 
still intelligible—and Questionable, 
that's doubtful intelligibility." 
The scene is a computer work-

room at JBL's headquarters in 
Northridge, near Los Angeles. John 
Eargle is the company's senior direc-
tor of product development and 
aplications, while Ron Means is vice 
president of marketing and sales. 

Both men hovered over the keyboard 
of the small computer sitting on the 
work table. 

Eargle types on the keyboard and 
the computer draws a sketch of the 
cluster of horns he'd defined earlier. 
Ron Means watches and comments, 
"Notice, it shows the views a drafts-
man will need to draw up later on; it 
even shows a red dot locating the 
center of gravity of the cluster, and 
that's to help the rigger." 

This particular computer was 
selected because it had good graph-
ics, and because IBM is expected to 
make available a wide variety of 
business and engineering software 

The computer displaying a three-horn cluster 



programs to small businesses— 
including sound contractors, deal-
ers, and consultants. Ron Means 
explains, "We considered the graph-
ics capability—the computer's dot 
matrix printer will output anything 
you see on the screen excepting the 
colors; the printer just prints in 
black and white—the service, the 
new business and engineering pro-
grams they'll have available, and the 
price. It's $6,000." 
He added, "Our program is writ-

ten in IBM's BASIC, but if a group of 
our customers want a program like 
this written for another machine, we 
may do it if there's enough of them 
to make the cost split reasonably 
low." JBL has spent half a man-year 
on the program development and 
will make it available for "well under 
$1,000—maybe half that amount" 
about spring of ' 83. 
The selection of the computer was 

also governed by its large memory 
capacity. A programer at JBL says, 
"We wanted a capacity large enough 
so the contractor or consultant who 
uses our program will be able to also 
use it mr other purposes: account-
ing, taxes, payroll, inventory con-
trol, estimating jobs and pricing 
them, writing specifications and 
contracts, and other word process-
ing activities." In response to a 
question as to how long it would take 
an average contractor or dealer to 
learn to use the program, the pro-
gramer replies, " Well, if he already 
has a machine and knows how to 
'boot the disc,' turn it on and things 
like that, and if he's already a 
designer of sound systems, I'd guess 
he could be using the program after 
half a day of instruction. That's been 
the experience here for several of 
our engineers." 
The program is easy to use. It's 

"menu driven" in that the user is 
asked to choose one of several 
options presented on the screen. 
The operator can elect to work in 
feet or in meters, choose whether to 
begin a new design or continue to 
work on an old one (handy for 
updating old bids with alternate 
designs), type in data such as the 
average absorption coefficient and 
reverberation time—or just put in 
the room dimensions and the 
approximate absorption coefficients 
of the materials used and let the 
computer work out the reverberation 
time, or... 

,e-eelPee'44rteri,/ -• . 

A close-up of the screen, showing menu choices. 

To observers, it seems as though 
the computer is having a conversa-
tion with, or working with, the 
person operating it. But uninitiated 
observers will find it a bit strange: 
the user replies to the computer's 
question with a few keystrokes, and 
occasionally there's no action, but 
he'll hear the whisper of the disc 
mechanism shifting its head posi-
tions—then suddenly a new menu 
appears on the screen, or a plan 
view of a church or a room appears 
and sound levels numbers in dBs are 
sequentially deposited in their 

appropriate places on it. Eargle 
says, " It takes the machine about 
half a second to calculate a value for 
each point." 
JBL will supply the program users 

with a disc containing information 
about their products; this includes 
the footprint of their various horns. 
The computer mathematically slices 
the footprint at any desired angle; 
the angle changes as the horn is 
aimed more and more downward 
towards the floor, and this slicing is 
what preserves the normal 
appearance of the floor plan or 

•1•3-2.—̂ala• 

Francie Wuillay of JBL at the console of the IBM Personal Computer The 
main display screen is in the center, the magnetic disc unit is on the far left, 
on the bottom, and the dot-matrix printer is on the far right of the table. 
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John Eargle at the computer, with Ron Means looking on. 

seating arrangement. 
Ron Means discussed the reasons 

for referencing everything to the 
floor plan—instead of to the noms 
pattern. "We want to end up with a 
computer's prirt-out that can be 
easily read by laymen, not with 
something that makes sense only to 
sound engineers. Customers, for the 
most part, aren't able to understand 
what's happened to a three-ci'men-
sional horn pattern that's been 
drawn or warped onto a two & men-
sional drawing. Square floor plans 
come out looking trapezoidal—they 
look weird. Laymen aren't happy 
with such patterns; they aren't com-
fortably convertional nor normal 
looking. So, by letting the computer 
handle the horn's characteristics, 
the floor plan views remain flat and 
rectangular— if that's what they 
really are. It's quite a sales advan-
tage!" 

John Eargle remarked: "The pro-
gram will handle any floor plan 
shape, but we have to describe it by 
a series of straight lines. A circular 
floor plan would be represented, as 
accurately as we'd ' ike, by a poly-
gon. Perhaps by a hexagon or, better, 
as an octagon." The operator 
"draws" the room by merely typing 
in the locations of the corners o' the 
room, using x, y and z Cartesian 
coordinates. In return, the computer 
allows the operator to check h s 
accuracy by showing representa-

tions of the room in both 
orthographic and isometric line 
drawings. Eargle says, " If anyone 
designs an impossible room, per-
haps one with a missing corner, the 
sketch on the screen will make it 
immediately obvious and the opera-
tor can correct the error." 

How about floors with ramps, 
raised balconies, and other odd 
shapes? " No problem," says Eargle. 
"And the final print-out of the acous-
tical data will always be shown on a 
top view of the floor plan—very easy 
for anyone to read and understard." 

The program operates in several 
steps. The first is to show the 
coverage of a horn or of a cluster in 
the room w thout the effects of 
sound reflected from the walls or the 
ceiling. This result, the direct field 
sound levels, is printed out in dBs at 
as many points as there's room for 
on the floor plan. Next, the effect of 
reflected sound is shown as the ratio 
of direct to reverberant sound at 
each point on the floor plan. 

Finally, these ratios are inter-
preted for intelligibility, and the 
computer prints out estimates for 
each point as Excellent, Good, Okay, 
and Questionable. From these out-
puts, the sound system designer can 
modify any inExt aata and try again; 
he can change the reverberation 
time if such a change can be 
justified, re-aim the horns, repeat 

the calculation with different horns, 
whatever. 

Eargle makes a point: "What the 
sound system designer wants will 
depend a lot on the use of the room. 
Designing for intelligibility of 
speech is one thing; getting a design 
for organ music is another. The 
designer makes all the decisions; 
the program just calculates the 
results in terms of coverage and the 
effects of reverberant sound. It's 
only an aid to the designer." 
Means injects, " It's also a very 

useful sales tool, and it can be used 
to save lots of drafting and rigging 
time." 

Eargle demonstrates the point by 
typing instructions on the keyboard. 
The computer starts drawing a 
three-dimensional, isometric sketch 
of the cluster of horns; the drawing 
shows the center axis of each horn in 
the cluster as dashed red lines, and 
locates the center of gravity of the 
cluster by a red dot. Means com-
pares the colorful display on the 
screen to the black and white print-
out: "A draftsman can very quickly 
trace this and smooth out the lines 
with his French curve. We think the 
savings in drafting time alone will 
pay for the whole system in a year; 
that's for an average contractor." 
Means has owned a sound con-
tracting business and knows the 
various costs involved. 

Asked if the computer could han-
dle changes such as opening or 
closing the windows in a room, 
Eargle said, " Sure, and it can also 
plot the results of changing the 
reverberation time resulting from 
hanging up drapes or installing 
acoustical materials on the walls or 
ceiling." Pressed on exactly how 
long such a recalculation takes, he 
replies, "At least a minute and a 
half, but not longer than about twice 
that." 
A point of great general interest to 

contractors and consultants is the 
fact that the program can be used 
with horns not manufactured by 
JBL. The users' manual will show 
how any other horn's specifications 
can be entered onto a disc for use by 
the program. Means explains this 
feature: "This flexibility of the pro-
gram will be valuable to consultants 
who might want to compare various 
products for an application; it will 
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also allow users to update their data 
discs with the specifications of our 
future horns. We've designed the 
program so it will be easy for users to 
add additional horn data—any horn 
data—to the disc files." 

The simple fact that the computer 
solves mathematical problems so 
fast opens up new uses for it. 
Problems in sound system design 
that used to take a competent man 
several days to solve now can be 
worked out in minutes. Means com-
ments on this point: " Before we 
started using this computerized 
approach, it just wasn't economic to 
try to solve the kind of problems 
sound engineers ran into—except at 
a very few points on the floor plan. 
In the past, a designer might make a 
few calculations, perhaps to check 
the critical distance, but he'd usu-
ally stop there. He'd utilize various 
rules of thumb to get an idea of how 
well the system worked in other 
areas of the seating plan. He might 
not have the time to check out his 
alternative approaches or other 
options to the job, especially for 
small budget situations. But today, 
using the computer to assist him, 
the designer can be quite thorough, 

DID YOU MISS 
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even for low budget jobs. He can do 
it right the first time, because of the 
speed of the computer in doing the 
necessary calculations." 
The IBM Personal Computer uses 

BASIC programing language; it's a 
high level, interpretive language, 
but it's different from other man-
ufacturers' versions of BASIC. For 
this reason, JBL feels it may make 
other versions of their program avail-
able for the owners of Apple, 
TRS-80 by Radio Shack, and other 
makes of small computers. 
An official of a medium-sizec, 

contracting firm was asked his reac-
tion to this situation. He replied, 
"No problem! We're using a compu-
ter now and it's generally booked up 
solidly, so we will definitely get 
another one soon and perhaps we'll 
have three of them." He listed the 
applications: "One will be for the 
office; that one will be for account-
ing, word processing of letters and 
contracts—all kinds of paperwork. 
The next one will be for use of the 
estimators in getting quotes and 
prices out faster; it will also be used 
by engineering to lay out wiring and 
loading charts. The third computer 
will be for inventory control." 
He noted, " I strongly suspect that 

one of these two new computers will 
have to be an IBM Personal Compu-
ter, not only because JBL has 
applied it to our business, but 
because IBM may have a lot of new 
programs we can benefit from 
using." Apparently, the industry is 
swinging over to the use of small 
computers in a big way. 

Means suggests a new way to sell 
sound systems: using the computer 
orint-out to show prospective cus-
:omers the performance of various, 
alternative sound systems. He 
remarks, "Generally, a church goes 
through two or three preliminary 
systems before they get one that's 
satisfactory to them in terms of 
proper coverage and speech intel-
ligibility. That's really a shame; it 
wastes the church's money and it 
tends to lower the professional 
standing of the whole industry. We 
hope that the proper use of the 
computer program by competent 
designers will almost eliminate most 
of these problems." 

He suggests that these computer 
print-outs can be used as part of a 
sales presentation to prospective 
customers, to show them the perfor-
mance attainable with several dif-

ferent configurations of horns and 
other equipment, the difficulties 
caused by reverberation, the 
coverages of overhead clusters ver-
sus column speakers, and the 
effects on intelligibility of noisy air 
conditioning and heating systems. 
He says, " I think such performance-
oriented sales approaches will be 
greatly appreciated by customers, 
and will also tend to destroy the 
credibility of salesmen who don't 
utilize these new tools of sound 
system design." He adds, "There's 
really not much reason, today, for 
churches to endure the expense of 
going through several different 
sound systems just to get what they 
need." 
The people at JBL are quite proud 

of their company's contribution to 
the science of sound system design, 
and they feel strongly that that's 
exactly what it is today. 
Means and Eargle discuss the 

characteristics of long lasting vowel 
sounds and the shorter, almost 
instantaneous, consonant sounds, 
and how the intelligibility of speech 
is determined by the computer. 
Eargle remarks: "We didn't have to 
take any undesirable shortcuts or 
mathematical approximations in 
how the computer makes its cal-
culations or interpretations. It han-
dles so much data and runs so fast, 
shortcuts weren't needed." That 
fact will probably be very comforting 
to sound system designers. The 
calculations in the program are 
largely based on the works of H. 
Haas and of V.M.A. Peutz. 
How will the new JBL computer 

program be announced? Probably as 
the company prepares to present a 
series of three-day seminars to be 
held in the spring of '83 in New 
York, Chicago, Dallas and Los 
Angeles. The first day's seminar 
will be devoted to introducing a host 
of new products and their specifica-
tion sheets, approximately 100 
products in all. One is very interest-
ing: it's a new digital type of auto-
matic microphone mixer with amaz-
ing performance. The next two days 
will be given over to introducing the 
attendees to the computer program. 
Eargle says, " We'll ask the people to 
bring in sound system design prob-
lems that they've already solved, 
then we'll run those same problems 
through the computer for a compari-
son right before their eyes. It should 
be quite instructive for all." El 
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Radio 

The Future oi SEA 
by Kenneth St. John 

H
istorically, the use of the SCA 
channel has been closely tied 
to the broadcast nature of its 

associated main channel program-
ming. In the early days of FM 
broadcasting, many broadcasters 
additionally used their programming 
to provide a background music ser-
vice to subscribing customers. Spe-
cial receivers were supplied which 
silenced during commercials. 

To the FCC, this clearly was an 
abrogation of the intended broad-
cast nature of the FM band. Con-
versely, however, in the primal 
beginnings of FM broadcasting the 

financial contribution of the back-
ground music operation was signifi-
cant. The licensee was hard-pressed 
to compete for advertising with the 
long established AM presence. 

This, then, was the dilemma fac-
ing the FCC in 1955, when it 
created the Subsidiary Communica-
tions Authorization, now commonly 
referred to as the SCA. In order to 
allow the FM station to continue its 
selective music operations in trou-
bled financial waters, the SCA was 
created for the provision of back-
ground music. Although the Com-
mission originally held that back-

ground music was of a non-
broadcast nature, later court deci-
sions caused a redefinition of both 
background music and the SCA use 
provisions, begetting the current 
rules limiting transmissions to those 
of a broadcast nature. 

Unfortunately, such restrictions— 
coupled with current technological 
advancements—have severely ham-
pered the exploration of the vast 
resources of the SCA. By the Com-
mission's own rules," ... wherever 
the use is to activate or control non-
broadcast equipment or to transmit 
point-to-point personal contact 
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information, the service is not per-
mitted..." (on the SCA). These 
limitations are seen to possibly be a 
casual influence on the meager 
showing of only 27% estimated 
operational SCAs out of approx-
imately 3600 possibly available for 
use in 1981. 

Furthermore, the increasing tech-
nological advancements in the areas 
of personal communications, private 
communication networks, public 
safety services, etc., find no outlet 
under the present rules regarding 
SCA broadcast terminology. 

It would seem, however, that all is 
not so gloomy as far as the future of 
SCA is concerned. In what many 
have been heralding as the next 
great evolutionary phase regarding 
development of the SCA market, the 
FCC now has pending before it 
legislation which could revolutionize 
the industry. Sweeping changes, if 
approved, would seem to remove 
almost all of the limiting factors 
held to account for the rather small 
participation by both broadcasters 
and businessmen alike. Most impor-
tantly, the rules requiring SCA pro-
gramming to be of a broadcast 
nature would be abolished com-
pletely. Furthermore, available 

broadcasting time would be 
increased, owing to the removal of 
restrictions requiring operation to be 
permitted only simultaneously with 
the presence of the main channel 
programming. On the technical 
side, rules limiting the type of 
modulation to FM would likewise be 
eliminated. 

Continuing to ease the technical 
limitations and, therefore, the paral-
lel technical opposition to adding an 
SCA carrier, the present proposal 
would attempt to punch holes in 
most arguments against the addi-
tion. The expounding of the " loss-of-
modulation syndrome" has been 
used frequently to defend against 
the addition of SCA by some. The 
argument finds its basis in the fact 
that adding the carrier will cause a 
loss of a precious 10% total main 
channel modulation. In actuality, 
however, the operation of an SCA at 
maximum levels will cause a reduc-
tion in the main channel modulation 
of only about 1 dB, hardly worth 
considering. Under the new rules 
the regulations may permit modula-
tion levels of as high as 110%. 

This increase in energy allowance 
should not only cover any pseudo 
loss arguments in the minds of a 

And, as you might expect, the options 
are truly mind-boggling. For example, you 
can specify programmable features such as 
volume control, and automatic or manual 
speech acceptance. 

For high noise areas, you can even order 
receivers that vibrate. 
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There's a "do not disturb" mode to screen all 
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Virtually unlimited "group call" or "all 
call" capabilities fulfill the emergency com-
munications needs of any organization. 

And, a universal paging adapter 
makes all 2800 system features available 
from phone or intercom stations. 

few, but would obviously permit 
more expansion of the available 
upper spectrum to permit a second 
SCA channel at 95 kHz. One only 
need use a little imagination to 
visualize the market impact of such 
a move. 

Because of the sweeping nature of 
the proposed rule changes and their 
market implications, the future of 
SCA has become impressively 
optimistic for new ventures. It is 
estimated that by removing the 
time- use restriction currently in 
force, the potential subcarrier ser-
vice-hours per day would add up to 
19,500, or nearly 30% of the total 
main channel operating hours of all 
commercial FM stations per day. 
This figure could rise to as much as 
60% with the addition of the second 
carrier. The SCA market just might 
become the next great frontier gold 
rush. 

Obviously, for this to occur the 
limitation on the types of communi-
cations permitted would have to be 
broadened to new horizons, as is the 
case with the new rule proposals. 
Some new services which we may 
see being offered include those now 
normally found in the RCC opera-
tions: paging systems and mobile 

To find out how you can participate in our 
expanded distribution program for Tele-
tracer's full line of paging, intercom and hos-
pital communications systems, call Leonard 
Lipsky. 
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Johson's ST-4A SCA receiver 

communications, for example. Any 
communications network that would 
benefit from excellent local distribu-
tion would find w despread applica-
tion for the SCA. Services such as 
newspaper deliveries, electronic 
mail, emergency vehicles and pub-

lic utility control could equally enjoy 
new avenues of exploration. The list 
goes on and on, limited only by one's 
imagination and, of course, the new 
rules. 

Hopefully, with the increase in 
available SCA channels will come 

relief for some specialized current 
operations whose low level of avail-
able revenue does not compare with 
the importance of their service. 
Perhaps now the new spectrum will 
allow room for further development 
of everyone's personal interests and 
for the common interest, as well. 

Broadcasters, too, hold their 
licenses as trustees of the public 
interest. The FCC, therefore, has a 
fiduciary interest in providing regu-
lations which necessarily serve the 
best interests of the American lis-
tener. It is with this in mind that one 
applauds the actions of the Commis-
sioners in their current aggressive-
ness towards the expansion and 
revitalization of the SCA. Here's to a 
bright and exciting new future! 

Mr. St. John is Vice President, 
Engineering, Johnson Electronics, 
Inc., Casselberry, Florida 
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The following are pertinent excerpts 
from the FCC's BC Docket No. 
82-536, Notice of Proposed Rule Mak-
ing in the matter of amendment of 
Parts 2 and 73 of the Commission's 
Rules concerning use of the Subsidiary 
Communications Authorizations: 

Current Supply of FM SCAs 

8. As of December 31, 1980, 
there were 3,573 FM stations 
potentially available for SCA use. 
However, 705 of these stations 
broadcast only monaural signals, 
making no use of multiplexing 
techniques. Another 1,926 stations 
broadcast in stereo, but were not 
using the available subchannel for 
SCA services. Thus, only 942 FM 
stations, or less than 27%, use 
their SCA capacity. This translates 
into a potential SCA availability at 
2,631 stations throughout the 
United States. In an attempt to 
view the extent to which FM 
stations' SCA capabilities are used, 
we estimated the number of 
unused hours during which SCAs 
could be providing a service. We 
found that, for all FM stations, the 
amount of non-use comes to 
approximately 104,000 hours per 
day. 

11. Uses Currently Not Permit-
ted—As a general statement, 
wherever the use is to activate or 
control non-broadcast equipment, 
or to transmit point-to-point per-
sonal contact information, the ser-
vice is not permitted to be 
provided via SCAs under the 
Commission's current rules. Over 
the years, the Commission has 
received requests for SCA uses 
which are prohibited by our rules. 
Examples of those uses include: 
paging services; distribution of 
inventory, price and delivery 
information by businesses; trans-
mission of laboratory test results to 
doctors and clinics; electronic mail 
delivery; facsimile services to 
offices; page transmission to local 
printing plants; police communi-
cation to all substations; distribu-
tion of information from a 
newspaper's circulation depart-
ment to distributing stations, and 
from distributing stations to carrier 
pick-up points; distribution from 
county governments to local pub-
lic works garages and vehicles; bus 
dispatching for local and regional 
transportation; coordination of for-
est-fire fighting efforts over large 
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geographic areas; and municipal 
traffic light and sign control. Given 
the wide variety of possible uses 
from industry to industry and by 
different government organiza-
tions, the potential within these 
presently prohibited categories 
would seem to cover a very wide 
span. 

Proposals to Improve SCA 
Spectrum Use 

12. Several findings are appar-
ent from the above discussion. 
First, vast numbers of potential 
SCAs are unused and probably 
wasted. Second, many potential 
users of SCAs are currently barred 
by the Commission rules from 
employing what may be their most 
efficient means of providing ser-
vice to the public. In light of these 
findings, the Commission deems 
it appropriate to revisit this area 
and consider possible changes in 
our rules. In addition to consider-
ing rule changes that would both 
increase the demand and supply 
of SCAs, this Notice includes pro-
posals that would remove burden-
some procedural requirements for 
broadcasters who use their SCAs. 
We believe that the proposals set 
forth below would allow the sub-

stantial unused SCA capacity to be 
put to uses that would serve the 
public interest. 

13. Non-Technical Rule Pro-
posals—We intend to explore elim-
ination of two non-technical 
limitations contained in our rules. 
The first non-technical proposal 
would abolish the current require-
ment that SCAs be used only for 
transmitting material of a "broad-
cast nature." The second non-
technical proposal would effec-
tively increase the supply of SCAs 
by allowing their operation at 
times when the main channel is off 
the air. 

14. The removal of the rules that 
limit SCAs to broadcast like uses 
offers a particularly promising 
means to more efficiently use both 
presently available SCA capacity 
and any additional resources that 
would be newly available from 
changes in operating hours or 
changes in technical rules as dis-
cussed below. As already noted, 
over 70 percent of the FM stations 
with SCA potential do not have 
SCAs at all. In terms of unused 
SCA service-hours, this means 
that about 84,500 such hours are 
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available to licensees but have not 
been used by them. It is worth 
noting that this unused and, there-
fore, currently lost SCA use 
amounts to substantially more 
hours than the total regular pro-
gram hours of all commercial FM 
stations combined. In fact it is 126 
percent of this total. A substantial 
portion of this unused SCA capa-
bility may be idle because licensees 
do not have sufficient incentive to 
use it under our current restric-
tions. The Commission's proposal 
to remove this rule impediment 
would abolish this possible source 
of waste. 

19. Technical Rule Proposals—In 
addition to the non-technical pro-
posals presented above, we are 
considering a number of technical 
rule changes which would expand 
the capacity for multiple SCA ser-
vices and enhance the flexibility 
with which SCAs could be used. 
Permitting an increased number of 
SCA subcarriers would increase 
the number of uses that could be 
accommodated by existing FM sta-
tions. Thus, licensees may be in a 
position to reasonably accommo-
date the demand for new and/or 
existing SCA services. 

20. Specifically we wish to 
explore changes in three technical 
areas: 

(a) increasing the upper limit 
restricting the instantaneous side-
bands of SCA subcarriers in the 
FM baseband from the present 
maximum of 75 kHz to a maximum 
of 99 kHz; 

(b) increasing the maximum 
modulation deviation for FM 
broadcast stations; and 

(c) removing the requirement 
that only frequency modulated 
SCA subcarriers be transmitted. 

21. The Commission has an out-
standing proposal to permit SCA 
subcarriers at 95 kHz, with instan-
taneous sidebands permissible to 
99 kHz. Data submitted in 
response to this proposal indicate 
that satisfactory SCA operation 
may be expected at 95 kHz. The 
importance of this proposal lies in 
its potential to increase the num-
ber of SCA subcarriers a licensee 
may transmit. Stations now trans-
mitting a 67 kHz SCA (at the 
maximum injection level of 10%) 
would be able to transmit a second 
(with 10% injection) at 95 kHz. 
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36. Under the proposed rules, 
licensees could commence subcar-
rier operations immediately upon 
installation of type-accepted SCA 
transmitting equipment and any 
necessary type-approved SCA 
modulation monitoring equip-
ment. Since we are proposing no 
other technical standards than 
those to provide suppression of 
intrachannel crosstalk and out-of-
band emissions, the type accep-
tance application need only show 
that the equipment is capable of 
meeting those requirements. The 
present rules also require stations 
transmitting SCA subcarrier com-
munications to install a modula-
tion monitor for SCA operations. 
Any necessary adjustments in the 
monitor rules to accommodate the 
extended aural baseband subcar-
rier operation as proposed herein 
will be made in conformance with 
the outcome of the outstanding 
rule making in Docket 81-698 
addressing the need to retain our 
modulation monitor type approval 
and use requirements. 

Estimate of Current Unused SCA Baseband 
These estimates of unused SCA capacity assume only the current 

technical rules, and do not incorporate any changes in these rules as 
proposed in the Notice. We further assume that a monaural FM has an 
SCA capability to handle three full services while a station broadcasting 
stereo can handle only one. These station estimates are based on the 
following data: 

Stations 

Currently 
Total in Stereo  

Currently 
in 

Monaural  

No. of FM stations available 
for SCA use   3,573 2,798 775 

No. of FM stations using 
SCAs 942 872 70 

No. of Unused SCAs  2,631 1,926 705 

Average daily operating hours 
per FM station  20.2 hours 

Average daily non-operating 
hours per FM station   3.8 hours 
The total number of FM stations includes all commerical FM stations 

on the air as of 12/31/80 (3282) plus all public broadcasting FM stations 
of 3 kW or larger (291). This base period was chosen in order to obtain 
approximate period comparability with the sources used for estimating 
the number of operating SCAs. 

(Continued) 

Sound Reinforcement and Paging 

MICROPHONES 

Turner 
has 
ore! 

TELEX TURNER 
TELEX COMMUNICATIONS, INC 
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PICK 
YOUR OWN 
TEMPO 

WITH RECORDS OR 
CASSETTES 

Rondalay Variable Speed Music and 
Sound Systems from Benjamin— 
Ideal for dance, music appreciation, 
gymnastics, skating and audio-visual 
applications. 

Rondalay 120 Portable System 
for records 
• Utilizes proven Benjamin 55A con-
tinuously variable speed turntable 
for precise control of record speed 
— 30 to 86 rpm. 
• Two separate mike inputs with 

level control for PA. or voiceover 
music. 
• High fidelity, room-filling volume 
— 45 watts RMS. 
• Heavy-duty 12-inch speaker. 

Rondalay 300T Portable System 
for cassettes 
• High quality cassette deck adjust-
able for ± 20% speed variation on 
playback. Automatic standard 
speed for recording. 
• Separate mike input with level 
control for PA. or voiceover music. 
• True high fidelity- 20 watts 
RMS. 
• Heavy-duty 12-inch speaker. 

For details, contact: Benjamin 
Electroproducts, Inc., 75 Austin 
Blvd., Commack NY 11725; 
(516) 543-5200. 

BENJAMIN 

Potential SCA service-
hours available Total Stereo Mon autal 

1. FM stations capable of 
SCA use  3,573 2,798 775 

2. Services per SCA  — 1 3 
3. Total potential SCA 

services (1x2) 5,123 2,798 2,325 

4. Service-hours per 24 hour 
day (3x24 hours)  

SCA service-hours in use 

5. FM stations using SCAs 942 
6. Average operating hours 

per station   20.2 
7. SCA service-hours in use 

(5x6)  19,028 

8. Potential unused service-
hours (4-7)  103,924 

These potential unused service hours can be further separated into 
two non-technical categories: non-use due to the time limitation rule 
tied to main channel operation, and SCA services available but unused 
Time limit rule portion 

9. Total potential SCA 
services (3)  5,123 

10. Average daily non-
operating hours per 
service 3.8 

11. Time limit rule portion 
(9x10)  19,467 

122,952 67,152 55,800 

12. Available but unused 
portion (8-11) 84,457 

Actual Commercial FM 
program service-hours  

13. No. of commercial FM 
stations in operatation 3,282 

14. Average daily operating 
hours per commercial FM 
station  20.4 

15. Total commercial FM 
station program hours 
(13x14) 66,953 

16. Ratio of available but 
unused SCA portion to 
commercial FM station 
program hours (12-15). 126% 

17. Ratio of SCA time limit 
rule portion to commercial 
FM station program hours 
(11-15) 29% 

Summary of Current SCA Uses 

Uses 
Subscription background music  
Radio reading service for the blind  
Facsimile, audible teletype or telemetry chirps 
Talk, including instructional programs   
Physician's radio network  
Farm news  
Other SCA users not covered by the above  
Total SCA uses   

SCAs 

• 

Number Percentage 
432 46 
110 12 
57 6 
34 4 
28 3 
23 2 

258 27 
942 100% 
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Audio 

Profile: Background Music Man 

M
edicine's loss was background 
music's gain ... because Lee 
Tate found chemistry a bore 

and switched his college major at USC 
to business management. 

Lee Tate, president of Tape-Athon 
Corporation, Inglewood, CA, evolved 
into the background music business 
by being told to "take on this job" by 
bosses and associates. 

It all began when Lee Tate was in 
high school and sought work after 
school and into the evenings, com-
mencing as a " go-for" at a low power 
radio broadcasting station. Watch-
ing the operations of the station 
manager, the program manager, the 
time sales manager, he sopped up 
the radio business like a sponge. 

Music programming appealed to 
him; he saw and heard reactions to 
all types of music. He found that 
music moved people, its efficacies 
reflected in positives: recognition, 
earnings, success. 

His break in the radio business 
came in the late 1950s when Ed 
Jacobson, then owner of station 
KGLA, hired him as program direc-
tor and announcer. This was his first 
showcase job "on the air," taxing his 
abilities to structure musical pro-
grams, create the pacing that kept 
listeners tuned in, and announce— 
with flair. He proved to himself and 
Jacobson that he was a most compe-
tent practioner in the music and 

wretess 
sound 

8 

PRESENTS: THE ELEGANT WIRELESS PORTABLE LECTERN 

wireless 
sound 

THE TAM 
One or two wireless microphones 
plus a wired mike allow the speaker 

to be up to 650 feet from the 
receiver. This self contained 
portable lectern can be carried 
anywhere indoors or outdoors and 
can be set up in a few seconds on its 
screw on legs. The handsome vinyl 
covered cushioned case contains a 
solid state amplifier, dual speaker 

system and speech filter for uniform 
sound coverage with amazing 
clarity. It operates on standard "D" 
size flashlight batteries or AC with 
optional AC adapter accessory No. 
27/801. 

WISSCO, exclusive distributor of Wireless Sound Products 
A DIVISION OF WANLASS INDUSTRIES, INC. 
1599 Superior Ave. A-1 • Costa Mesa, CA 92627 

8 Toll Free (800) 854-6280 • (714) 645-1281 • (415) 777-4533 
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BOOK SHELF 
SPECIAL COMBINATION OFFER. Two reprints 
from SOUND & COMMUNICATIONS' series on 
PABX systems, written by Douglas Green, and long 
considered the "standard" work by the interconnect 
industry. The work has been hailed by sales managers 
for its thoroughness in presentation, its clarity, its 
sweep of the subject, and its expertise. Service man-
agers have declared it the definitive work for train-
ing installation crews. 

2 pamphlets $6.00 

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 build-
ing/servicing/fashioning sound amplification systems 
for some of the country's best known travelling musi-
cal 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 

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 dol-
lars to over a hundred thousand dollars. You won't 
find a circuit diagram, nor a discussion of acoustics, 
time delays, or installation techniques—this is strictly 
a volume devoted to the plain arithmetics concerning 
time, materials, men, overhead, insurance 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 tech-
nician 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 in-
vited to seek quantity purchase price discounts. 

Soft Cover $15.50 

INSTALLING & SERVICING ELECTRONIC 
PROTECTIVE SYSTEMS, by Harvey Swearer, is 
wholly concerned with alarm systems for industry/ 
commerce/retailers and homes. The author has in-
cluded every method employed in alarm systems— 
electromechanical alarms, photoelectric alarms, ultra-
sonic detection systems, sensors and detectors, micro-
wave systems, proximity systems and audio and visual 
alarms. Of particular interest for sound system people 
who are moving into this "circuit" is the chapter deal-
ing with specialized systems — Holobeam Personnel 
Access, pulse alarm detection and sensing type vehicle 
alarms. Added features include the full Federal Crime 
Insurance Regulations from the Dept. of Housing & 
Urban Development, a glossary of terms; a list of 
manufacturers. Profusely illustrated. 

Soft Cover $7.95 

COMMUNICATIONS STANDARD DICTIONARY 
by Martin H. Weik, D.Sc. clearly defines terms used 
by designers, developers, manufacturers, vendors, 
users, managers, administrators, operators and main-
tainers of communication systems and components. 
All entries are arranged in alphabetical order and 
every significant word in a multiple-word entry is also 
featured in the main listing. There are illustrations, 
cross-references and easy-to-spot italicized terms. 

Hard cover $39.50 

SOUND SYSTEM ENGINEERING, by Carolyn & 
Don Davis, is the masterwork of the professional/en-
gineered sound system field. Starting with basic sys-
tem configurations, individual chapters discuss Audio 
Environment, Interfacing the Electrical & Acoustic 
Systems, Equalizing the Sound System, and Instru-
mentation. This volume explains fully the steps in de-
signing, 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 acou-
stics, to hone your skills. Hard Cover $22.00 

LEASING PRINCIPLES & METHODS by Jack 
Leonard Green, 320 pages/hard cover, grew out of a 
series of articles that first ran in SOUND & COM-
MUNICATIONS 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 documents and 
financial instruments, covering every financial exi-
gency. Interconnect phone dealers and duplex inter-
corn distributors will find this volume of exceptional 
use in crafting lease arrangements for telecom-
munications systems. $49.95 

MODERN COMMUNICATIONS SWITCHING 
SYSTEMS/2nd Edition by Marvin Hobbs is a step-
by-step treatment of telecommunication switching 
techniques by the telco, into crossbar and microcom-
puter 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 intercon-
nect 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 sys-
tems are becoming more sophisticated and an integral 
part of the communications system for industry, com-
merce, institution, school, and the leisure/housing 
markets. The technical aspects of the CCTV camera 
and its peripherals are presented in word and picture 
—from installation tips to maintenance practices. Two 
chapters are of especial interest: Cameras, Monitors 
and Video Recorders covers the range of tubes, 
signals, night viewing cameras. Signal Processing, 
Special Effects and Color deals with amplification, 
equalization; then special effects, screen splitting and 
character displays. Hard Cover  $16.95 

CONCEPTS IN ARCHITECTURAL ACOUSTICS 
by M. David Egan is the "textbook" used by Bob 
Davis/ Altec Lansing in his technical seminars on 
sound distribution systems. Mr. Eflan created this 
work for the professional seeking answers to: How 
to Ensure Speech Privacy. How to Provide Effective 
Isolation. How to Choose the Best Room Surface/ 
Shape. Packed with illustrations, tables and step-by-
step computations for help in understanding the be-
havior of sound in the environment. 

Hard cover $42.50 
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announcing field. 
In the 1960s, Lee Tate got caught 

up in an idea—how about syndicat-
ing the programs he was broadcast-
ing, by taping them and selling 
them to other broadcast stations, 
who were not operating with a "disc 
jock"? The "service" caught on. 
He joined with Alto Fonic Pro-

gramming Company, Palo Alto, CA, 
an early entry in supplying back-
ground music services to central 
station operators. Tate spread his 
programming expertise to the FM 
station operator, selling them back-
ground music programs for their 
SCA channel. " It was at Alto Fonic," 
Tate remembers, "that we developed 
an on-premise background music 
player licensed by Ampex. At the 
same time we developed the Prolog 
Broadcast Automation System, 
which was later sold to Continental 
Electronics." 

But, Alto Fonic was not geared to 
manufacture hardware, for the 
emphasis was on music. A search 
for a contract fabricator of back-
ground music machines led Tate to 
Tape-Athon, specializing in the 
design and production of hard-
ware...and the music, later...for 
broadcast stations, with reel-to-reel 
recorders. " Even though we soon 
became competitors," Tate said, 
"we worked together to meet the 
needs of the BGM and broadcast 
consumer." 

Tate was moving ever deeper into 
his studies of music programming, 
music recording techniques, and 
the " packaging" of music for loca-
tions with varying needs—ethnic, 
factory, shopping center, therapeu-
tic. At the same time, he was 
looking at the "delivery system" 
when the Anthony Brothers called 
him in as a consultant. They had 
developed new equipment for the 
cable industry, and had a pressing 
need for software—music and other 
programming features: weather 
reports, stock reports, and the fea-
ture material that is common to 
Channel 6 in most of the hotels and 
motels around the United States. 

He forsook Alto Fonic Program-
ming to devote his full attention to 
cable programming and the back-
ground music business—especially 
to develop and produce a method of 
encoding and decoding his pro-
grams to prevent pirates and free-
loaders from utilizing his product. In 
1971, he had his device(s) and with 

it created CaVox, a patented, stereo 
cable scrambling system, sold to 
local CATV operators throughout the 
United States. 

Tate noted: " Because we were 
producing entertainment programs 
as well as background music for the 
CaVox project, I created a separate 
division at Tape-Athon in 1972 
(CaVox Stereo Productions), syn-
dicating music to radio stations 
(200) throughout the nation, in 
addition to the American Forces 
Radio and Television Service, Far 
East Broadcasting Company, etc." 

In 1976, George Anthony, chair-
man of the board of Tape-Athon, 
sold out to Lee Tate, who took over a 
running business—but one that 
wasn't running up to its full poten-
tial. Lee inherited a small sales 
organization, headed by the late 

Wally Rubin, with whom he made a 
"bargain." Wally would take over the 
full range of sales and promotion 
and contracts with operators, while 
he revamped the interior organiza-
tion—his programming, his think-
ing on product development, and 
upgraded the keeping of sales and 
inventory records. It was a hand-
some bargain: Tape-Athon began to 
rise like yeast in a hot oven. Wally 
Rubin lived a little past one year of 
the " bargain," when he expired from 
a heart attack. Enter Blair Hun-
nicut—a sales manager without any 
of the bad habits acquired from the 
industry: he was brand new to it. 
Hence, his new approach generated 
a faster rising sales curve. 

Lee Tate looks upon the music 
business as a constantly evolving 
one, simply because of public taste, 

"Now You Can 
Afford to Delay . . ." 

by Deltalab 
"Fhe ADN1 310 unit offers 310ms in 10ms increments at pill power 

bandwidth ( 201z to2OKIlz ) with greater than 90dli dynamic range. 

A true digital delay product with exceptionally at ural sound quality, 

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

coupling, are needed. t ' nobstrusive sound reintbrcement in churches, 

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

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

For nu )re inti)rmat ion, contact: 

DeltaLab Research, Inc. 
27 Industrial Ave. 
Chelmsford, MA 01824 

The Audible Difference! 
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NEW LOW COST 
ON SITE PAGING SYSTEM!! 

FEATURES INCLUDE: 

• DESK TOP CONSOLE 
(calculator size) 

• NO HARD WIRING 
(simply plugs in) 

• COMPLETE PORTABILITY 

• MULTI BUILDING 
PENETRATION 

• INSTANT LICENSING 

• COMPACT BEEPERS 

• EMERGENCY & NORMAL 
ALERT CODES 

• EXPANDABLE COVERAGE 
RANGE 
(up to several miles) 

• TWENTY (20) BEEPER 
CAPACITY 

The new PA-410 combines the latest state of the art electronics together 
with low price to provide the solution to on site paging needs at schools, 
hotels, hospitals, restaurants and many other commercial applications where 
intercom and public address systems won't completely satisfy your custom-
er's requirements. 

Compage Division, Alpha Paging Systems, 1924 Pacific Coast Highway, 
Redondo Beach, California 90277 • (213) 376-5189 • (213) 372-2318 

CONDOMINIUM 
APARTMENT 
COMMUNICATION 
SYSTEMS 

Florence offers a complete 
range of apartment commun-
ications systems. No matter 
how large or small, Florence 
has a system to fit your re-
quirements. For complete in-
formation, please call or write 
us in Chicago. 

MOM • 

Always ask for Florence Products . . . 
Famous for Handcrafted Quality Since 1934 

a 

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

in constant search for new music, 
new sonic effects, new arrange-
ments, and because of new location 
demands, witness: foreground 
music for the boutique, new 
therapeutic music for an increas-
ingly aging population. And then 
there are the economic pressures 
calling for new music presentations 
incorporating storecasting. 

Tate has moved out into the user 
area—that is, visiting locations with 
the background music operator— 
listening, learning, surveying how 
his product is used and whether the 
musical programs are delivering the 
intended promise. He's discovered, 
to his dismay, that too many opera-
tors have not honed their selling 
techniques to match the sophistica-
tion of his product. He relates an 
incident that arose during his visit to 
a hosiery knitting plant in North 
Carolina. The operator had changed 
the program—standard tunes—sev-
eral times, without achieving the 
rate of worker production he had 
said his music could deliver. And it 
was a mystery to the operator, as 
well as to his client, why the music 
had no impact. 

Tate walked through the plant, 
listening to the music, and listening 
to the " mumbling" by the workers 
about the "constant annoyance— 
that other mans' music." A quick 
ranging eye over the plant worker 
population flashed the answer: the 
majority of the workers were black; 
the music was "white." Tate went to 
his car, picked up a program of 
"ethnic" music, and suggested that 
the new tape be substituted for what 
was then being " publicast." The 
response was almost electric. 

So Tate has been telling his sales 
organization, and his dealer custom-
ers, to be aware of music tastes, 
tastes that are dictated by mar-
ketplace ethos. Music programming 
has to be aware of who is listening, 
where and when. Demographic 
studies are most important to the 
selling of background music. 

Foreground music, Tate declares, 
is nothing more than music that is 
meant to be listened to, as con-
trasted with backgrcund music that 
is meant to be an inducer of an 
ambiance...for a restaurant, a 
manufacturing plant, a professional 
office, etc. Today's listeners' tastes 
have been fashioned by what he she 
has been listening to at home, on a 
reasonably good stereo system. He 
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insists that the background/fore-
ground music market is witnessing 
today a fast rising sales 
curve...which will ascend even 
faster as we move into the middle 
and last quarter of the 1980s, 
because of the thrust of three fast-
moving markets: (A) the leisure 
business—national and interna-
tional— has hyped Tape-Athon's 
business a mere 15%, with the 
potential for doubling that figure 
each succeeding year through this 
decade. ( B) chain stores, cruise 
ships and resorts have become a 
thriving market for background 
music, and understandably so. The 
chain store is using music in com-
bination with storecasting, to their 
immense profit; cruise ships are 
playing to a population which can no 
longer drive and camp for little 
money. (C) senior citizen housing 
and hotel/motel accommodations 
are demanding newer music. 

Additionally, Tate sees newer 
applications for background/fore-
ground music: For instance, along 
with music-on-hold for telephone 
answering services, there is a mes-
sage section which can fade out and 
fade in announcements...the 
applications are limitless. 
What lies ahead for the back-

ground music industry, in Lee Tate's 
view, is not just new programming, 
but improved methods of delivery. 
Fiber optics will play a role in 
delivering the " product," because of 
their pure transmission. Laser tech-
niques in recording will have an 
immeasurable impact. Satellite 
delivery of the " product" may pre-
clude the return of tapes for replace-
ment, saving time and money and 
possible damage to the tape. The 
widening use of the SCA channel by 
FM stations, in conjunction with a 
satellite, will be most appealing for 
its profit potential. Coding and 
decoding for satellite transmission 
is already worked out. 
Tape-Athon is not doing the actual 

research and development on these 
newer transmission methods. 
Rather, they are working with part-
ners. And to Lee Tate, this is being a 
reborn music programmer, working 
with newer materials, hardware and 
software. 

For the young kid who evolved 
from a "go-for" in a radio broadcast 
station to the top dog in the back-
ground music business, it appears 
to have been a grand sing-along! Ill 

SOUND CONTRACTOR 

OF THE YEAR 

ELECTROrlIC 
DESIGI-1 CO. 

ST PAUL. MN 55113 • (612) 636-3550 

They made masking sound a vital and 

profitable part of their business in 1982 

WE SALUTE THEM! 

dyna-systems, if1C 
The Sound Conditioning Company 

• 

5371 Tennyson Street, Denver, Colorado 80212 (303) 455-5400 

orks better 
because • works 

ifferently. 

It is invisible to 
your listeners, needs 
no adjustment, permits 
more freedom of movement, 
and faithfully 
reproduces every word. 

For information, write 

crown 
1718 W. Mishawaka Rd., Elkhart, IN 46517, ( 219) 294-5571 
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crumann 

T
hat spanking- new telecom-
munications service—Cellular 
Radio— has cleared another 

hurdle on its way to universal service 
in the United States. 
The Justice Department dropped 

its action before the U.S. Court of 
Appeals for the District of Columbia, 
which had challenged the licensing 
plan by the Federal Communica-
tions Commission. 
The FCC last year devised a 

licensing and governing plan to 
introduce cellular radio mobile tele-
phones into the nation's 30 leading 

nnnin 
cities. 
The Justice Department took 

issue with that licensing procedure, 
stating that the new service gave an 
unfair head start to telcos, by giving 
one of two licenses for each of the 
30 cities to the phone company 
already serving the city. In most 
cases, the license went to an AT&T 
or an affiliate. The other license was 
put up for competitive bidding. 
A Justice Department spokesman 

observed that while the department 
believed the FCC's decision to be 
anti-competitive, " various factors 

have convinced the department 
that, under present conditions, the 
likely success of the appeal was 
small." 
The FCC licensing program for 

cellular radio service had suggested 
that both telephone and non-tele-
phone company applicants negoti-
ate partnerships to avoid lengthy 
licensing hearing. The telephone 
industry quickly negotiated such 
partnerships for the 30 cities, giving 
AT&T majority control in 23 cities, 
and the GTE Corporation control in 
the remaining seven. 

Natona%  OS 

Sound 81. Corrunuffications Assocatton 
SEE.  PI HE. 

19'83 Contractors He lee Ey,po 
May 3, 4, & 

1-as Vegas Convent‘on Center 

WE 
STRIVE 

TO 
STAY 

BE  D 

SO YOU CAN STAY UP FRONT 
FS11 control units stay in the BACK (9' THE RACK 
to let you keep your valuable front rack space. 

No matter what the function, F'SR supplies all the 
AV controls you need for Slide Projectors • Motion 
Picture Projectors • AC Power Switching • Audio 
Switching • MIC Switching • Volume Control • 
'I'ape Deck Drives • Video Machine Drives • Shade 
and Screen Controls • Relay Cards • Cable Inter-
connects, etc. 

FR control units also help you standardize your 
installation. All controls use 2-IVDC Power, operate 
on momentary closure to ground, and are track-
mounted for easy installation without the need for 
special hardware or wire lugging. 

Send for complete information on "Back-of-the-
Rack" control units. Call or write today! 

FS R 
electronic control specialists 
40 COMMERCE ROAD • CEDAR GROVE, N.J. 07009 

201-783-3966 
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Historically, cellular radio has 
been intermittently on the front or 
back burners of the FCC for almost 
two years. The Commission told the 
Court that based upon the evidence 
elicited during rulemaking, there 
was a very substantial, urgent 
demand even for the poor quality 
service that existing mobile radio 
phone could provide, and that the 
present demand greatly exceeded 
capacity. Thus, said the FCC, its 
separate allocation policy would not 
only lead to faster availability of 
cellular service, but would facilitate 
a highly competitive market struc-
ture. The FCC was convinced that a 
split-spectrum ruling was the only 
way to ensure a competitive market, 
while providing a rapid response to 
the demand for increased land 
mobile radio services. 

And, declared the FCC to the 
Court, this regulatory agency " is not 
strictly bound by anti-trust laws" in 
reaching public interest decisions. 
On the matter of considering "a 
multiplicity of factors" involved, 
Congress " has left that to the expert 
judgment of the agency." 

The FCC produced evidence that 
showed a backlog of 25,000 cus-

tomers for AT&T's conventional 
mobile services. Complaints from 
would-be subscribers were that to 
procure other services created a 
waiting period of up to 15 years. The 
FCC suggested that Justice was 
"shortsighted to suggest the Com-
mission could not adopt its prefer-
red policy until it obtained addi-
tional evidence of serious con-
gestion in most major markets." 

In a separate action, the Federal 
Communications Commission has 
asked AT&T to provide details on its 
plans to transfer nearly 2000 radio 
licenses, which are affected by the 
company's proposed spinoff of its 
22 operating companies, into seven 
regional companies, as dictated by 
the Consent Decree of 1982, under 
the aegis of U.S. District Court 
Judge Harold Greene. 

Industry observers now look for an 
"exercise" that could impact signifi-
cantly upon the outcome of the 
divestiture process. Legal lights 
point out that the 1934 law that 
created the FCC gives that agency 
review and veto power in matters 
affecting the establishment, transfer 
or termination of transmission facili-
ties and licenses. And up until AT&T 

was handed an FCC letter, calling for 
explanation of their transfer plans, 
all government activities vis-a-vis 
AT&T and its monopolistic opera-
tions were handled in the courts. 

FCC Commissioner Henry M. 
Rivera commented: "We've been on 
the sidelines for a long time in this 
thing. The letter represents the first 
time that the Commission itself is 
exercising authority" in determining 
the outcome of the divestiture, by 
AT&T, of its 22 BOCs. 

The FCC's primary goal in review-
ing the license transfer plans is to 
determine whether any of the trans-
actions will undermine emergency 
and defense communications sys-
tems. 

Cellular radio service could 
become an achieved fact in a very 
short time, now that the courts and 
the government agencies—Justice 
and the FCC—have resolved their 
differences. The transmission tech-
niques are in place. The transceiver 
is at hand—including domestic, 
and soon some Japanese, products 
to answer the pent-up demand for 
mobile radio telephone service, in 
30 of the major cities of the nation. 

Rise Above the Crowd and Stay Above It 
With the UREI "ANCA" 

Keep announcement levels above 
the noise with the UREI Ambient 
Noise Controlled Amplifier 
(ANCA). 
The UREI ANCA can respond to 

changes in background level even 
during an announcement because it 
uses a separate microphone to 
measure the ambient noise 
continuously. And it reacts 
smoothly so that it avoids annoying 
"pumping" or "breathing" effects. 

The ANCA is also ideal for 
background music systems, keeping 
the music audible, but always in the 
background. 

In stores, factories, stadiums, 
clubs, restaurants, airports, rail or 
bus stations, wherever automatic 
gain riding can be helpful, the UREI 
ANCA will fill the bill.., reliably and 
economically. 

For more information on the UREI 
ANCA, and other UREI signal 

r---
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processing equipment, see your 
authorized UREI dealer, or contact: 

From One Pro to Another 
United Recording Electronics Industries, 
a URC Company 

8460 San Fernando Road 
Sun Valley, California 91352 
(213) 767:1000 .felex: 65-1389 UREI SNVY 
Canada: E.S. Gould Marketing, Montreal 

model 950 ANCA 

,01.4.01.1, AMP.. 
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OUR BOTTOM 
LINE IS 
Our bottom line of service 
means your bottom line will 
be more profitable. 

Single Source. 
The widest range of 
commercial sound products 
in the industry. Even 
hard-to-find items. 

Fast Delivery. 
Orders are shipped within 36 
hours of receipt. Faster if 
necessary. 

Sound Advice. 
Personal attention, plus 
professional advice on any 
technical problems. We're 
your unseen partner. 

50 Years' Experience. 
Service and reliability that 
have been proven over the 
years. You can depend on us! 

Call toll free today for new 
price list. 
1-800-527-5705 
TEXAS 1-800-442-1564 

SERVICE 

J. W. Davis 8. Company 
3215 Canton Street 

P.O. Box 26177 
Dallas, Texas 75226 

• 
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"Contractors are not alone out 
there. That's one very important 
message we hope to deliver at the 
Contractors Conference in May," 
NSCA president Bud McKinney 
reports. "With technology racing at 
us from so many directions, we need 
a place to catch-up. We'll spend 
several days doing just that, with 
experts from many fields and high 
tech/new tech product display from 
many companies." 

To be held May 3,4 and 5 in the 
Las Vegas Convention Center— 
across from the Electronic Distribu-
tion Show, this Contractor's only 
Conference has three main attrac-
tions: 

60 + hours of workshops—tech-
nical and management top-
ics...all " how-to..." and all for 
contractors only. 
23 hours of high tech/new tech 
displays in a conference- type 
atmosphere...all directed at con-
tractors. 
18 hours of promotion and adver-
tising ideas and clever techniques 
for the installation and/or testing 
of systems... all for contractors 
only. 
"We'll have many, many con-

current activities," says conference 
chairman Harold Lander, NSCA vice 
president. " Our program will start at 
8:30 in the morning with a conti-
nental breakfast and continue non-
stop until 10:00 at night on Tuesday 
and Wednesday. On Thursday we'll 
close that last seminar at 6:00 PM." 

For those contractors who want to 
learn about the multi-faceted world 
of opportunities available, this con-
ference and expo should provide the 
answers; security, engineered 
sound, life- safety, interconnect, 
paging and other disciplines includ-
ing MATV, CCTV and satellite sig-
nals, all converge on the electronic 
systems contractor. No matter what 
the engineering, no matter how 
simple or complex the components, 
no matter how sophisticated the 
design...it has to be installed. 

"Electronic systems contractors 
will be installing things next year 

that barely had names a few years 
ago," says workshop chairman 
Emory Straus of White Instruments. 
"Their most difficult problem is 
staying current with new technology. 
This conference, and the hundreds 
of hours of work by the people 
designing the workshops, should 
help them get current. Future con-
ferences will keep them that way." 
"From a sales representative's 

point of view," said Chuck Rancilio 
(Rancilio Associates, St. Louis), "a 
well informed, well trained con-
tractor provides better installations, 
with fewer problems. It's that sim-
ple. That's why my company and a 
network of reps from around the 
country are working hard to support 
this conference. The better the con-
tractor, the more we sell with fewer 
problems." 

Air travel discounts are available 
to those attending the conference. 
By calling the toll-free number 
800-433-1790 at American Airlines 
and telling the agent your code 
number is S-5689, you'll receive 
the best fare available or a minimum 
discount of 25% for the round trip. 
If American does not have service 
between your city and Las Vegas, 
you'll be booked on the appropriate 
air line with the best fare available. 

Hotel room discounts are avail-
able at key hotels near the Con-
vention Center. Rooming forms are 
sent when registrations are received 
at the NSCA office. 

Free registration for two people 
from contractor members or any 
sponsor company is a benefit of 
belonging to the association. Non-
members pay one hundred dollars 
per company registration fee for the 
first two people registered. The third 
person and more will pay $15.00 
each until April 1st and $20.00 on 
site. 

For more information about the 
Contractors only Conference and 
Expo, contact National Sound and 
Communications Association; 5105 
Tollview Drive—#201 Rolling Mead-
ows, II 60008 (312) 577-8350. 
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March 2-3: American Loudspeaker Manufacturers Asso-

ciation, Spring Meeting, Hyatt Regency O'Hare, 
Rosemont, Ill. (ALMA, 3413 N. Kennicott, 
Arlington Hts., Ill. 60004. 312 577-7200) 

March 14-17: Electronic Industries Association, Spring 
Conference, Shoreham Hotel, Washington, D.C. 
(EIA, 2001 Eye St., N.W., Washington, D.C. 
20006. 202 457-4900) 

April 19-21: Mini/Micro-Northeast, New York Coliseum, 
NYC. ( Electronic Conventions, Inc., 8110 Airport 
Blvd., Los Angeles, Cal. 90045. 213 772-2965) 

April 19-21: Electronics/ECIF Show, Barbican Centre, 
London. ( Electronics Components Industry 
Federation, 34-36 High St., Saffron Walden, 
Essex CB10 lEP England. 0799 22612) 

May 3-5: Electronic Distribution Show & Conference, Las 
Vegas Hilton, Las Vegas, Nev. ( Electronic Indus-
try Show Corp., 222 S. Riverside Plaza, Chicago, 
III. 60606. 1 312 648-1140) Contractors Con-
ference Expo, in tandem with EDS ' 83. ( National 
Sound and Communications Assoc., 5105 Toll-
view Dr. # 201, Rolling Meadows, III. 60008. 
312 577-8350) 

May 10-12: Northcon/83 High-Technology Electronics 
Exhibition and Covention, Portland Coliseum, 
Portland, Ore. ( Electronic Conventions, Inc. 
Address above) 

May 31-June 2: EIA Telecommunications Group Seminar, 
Trends and Directions, Dunfey's Hyannis Hotel, 
Hyannis, Mass. ( EIA. Address above) 

June 2-5: Society of Telecommunications Consultants 
Spring Meeting, Industry Hills Conference Center, 
City of Industry, Cal. (Society of Telecommunica-
tions Consultant, One Rockefeller Plaza, New 
York, N.Y. 10020. 212 582-3909) 

June 14-16: Ohmcon/83 High-Technology Electronics 
Exhibition and Convention, Cobo Hall, Detroit. 
(Electronic Conventions, Inc. Address above) 

August 21-24: International Background Music Associa-
tion Convention, Hyatt Hotel, Lake Tahoe, Nev. 
(IBMA, 4949 W. Belmont, Chicago, III. 60641. 
312 685-7850) 

August 23-24: Indycon '83 Microcomputer/Electronic 
Components Show, Indiana Convention Center, 
Indianapolis, ( Indycon '83, 8326 Trace Circle, 
Indianapolis, Ind. 46260. 317 875-7711) 

September 13-15: Midcon/83 High-Technology Elec-
tronics Exhibition and Convention, O'Hare Exposi-
tion Center and Hyatt Regency O'Hare, 
Rosemont, Ill. ( Electronic Conventions, Inc. 
Address above) 

September 26-28: Maecon/83 High-Technology Elec-
tronics Exhibition and Convention, Kansas City 
Convention Center, Mo. ( Electronics Con-
ventions, Inc. Address above) 

November 8-11: Wescon/83, Moscone Center, San Fran-
cisco. ( Electronics Conventions, Inc. Address 
above) 

"PAGING SPEAKERS 
THAT LET YOU 
TALK BACK" 

Whenever you use ATLAS 
SOUND environment- resistant 
loudspeakers within your 
sound or intercom system, you ( 
can add an extra dimension to 
paging, signalling or telephone 
communications. 

, 
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AP-Series SC-Series VT-Series 
The world's most Economy and relia- Functional depend-
appreciated indoor/ bility with superior ability with the 
outdoor loud- intelligibility, 15 or advantage of 
speakers, 15 or 30 30 Watts. Weath- minimum size, 15 
Watts. Choice of 8 
or 45 Ohms, or 

erproof construc- 
lion. High impact 

Watts. U. L.- listed, 
vandal resistant 

built-in Van-Tap plastic bell. 4, 8 and weatherproof. 
control-center for and 45 Ohms Ambient tempera-
line matching. models. Sensitivity lure range from 
Sensitivity as as microphone: 150°F to - 30°F. 
microphone: -21 dBm ( Ref.: 1k Sensitivity as micro-
- 20 dBm. Hz., 10 dynes/cm2). phone: - 26 dBm. 

ATLAS SOUND, 
DIVISION OF AMERICAN TRADING 
AND PRODUCTION CORPORATION, 

10 POMEROY ROAD, PARSIPPANY, NJ 07054 
(201)887-7800 

84 
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SWITCHES 
A line of miniature pushbutton 

switches has been designed for use 
with electronic equipment using 
semiconductors. The P70000 
Series of lighted/unlighted key 
switches offers short stroke (where 
appropriate); long life; and audible 
"click" positive tactile feel that 
assures switch operation awareness. 
Contacts are self-cleaning, low 
resistance. Parallel contacts are 
available on selected switch models 
for added reliability requirements. 

el*  * eta de 
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Miniature SPDT key switches are the 
PC- mount type; other features 
include selection of redundant con-
tacts, precious metal surfaces and 
LED illumination. 
E For more information write 365 
on the inquiry card. Or write: 
Switchcraft Inc., 5555 N. Elston 
Ave., Chicago, III. 60630. 

PROTECTION SYSTEM 
Model PS-1 is a power line con-

ditioning unit designed primarily for 
sound reinforcement systems, 

although its combination of features 
makes it useful in laboratory, instru-
mentation and industrial environ-
ments. The transient suppressor 
provides protection from high volt-
age spikes on the power line from 
such sources as lightning strikes to 
nearby utility poles and inductive 
(i.e., motors & transformers) switch-
ing. The radio frequency inter-
ference ( RFI) filter reduces noise 
from radio transmitters such as CB 
and from light dimmers, invariably 
found in night clubs, which are 
usually the cause of the ever-present 
sound system " buzz." Three neon 
lamps indicate relative phasing of 
the line, neutral and ground connec-

tions, thereby detecting improper 
wiring and/or grounding of the outlet 
in use. The latching relay prevents 
re-application of AC power to loads 
until the power on switch is man-
ually depressed. This feature allows 
the user to properly sequence 
power-up and thereby avoid amp/ 
speaker damage or destruction. 
Additional features include a built-
in circuit breaker, EIA standard 19" 
rack mounting, six grounded outlets 
and an 8-foot power cord. 
H For more information write 366 
on the inquiry card. Or write: Linear 
& Digital Systems, Inc., 46 Marco 
Lane, Centerville, Ohio 45459. 

DMM 
The hand-held Model 6204 is a 

31/2 -digit DMM with an auto-func-
tion mode that provides no-decision 
selection of DC or AC voltage, based 
on relative signal levels. Autoranged 
DC voltage measurements to 200 V 
are accurate to 0.1%. AC ranges 
extend to 600 V over a 45- Hz to 
1- kHz range with 1% accuracy. 

>0. 

There are three autoranged resis-
tance ranges with 0.5% accuracy; 
audible continuity testing; and a 
diode check range that displays the 
forward voltage drop and audibly 
signals a properly conducting diode. 
The package includes full overload 
protection, shock and water resis-
tance. It is dustproof and comes 
with a separately accessible battery 
compartment, to maintain sealing 
integrity. 

For more information write 367 
on the inquiry card. Or write: 
Weston Instruments, 614 
Frelinghuysen Ave., Newark, N.J. 
07114. 

OUTLET STRIPS 
A series of multiple outlet strips, 

called Sockets Plus, offers units 
mountable in standard 19- inch cab-
inet racks. A choice is offered with 
the 6 outlets all on the front plate, 
all on the back, or divided 2 front, 4 
back. Front panels are Ws" or 31/2 " 
high. All are protected against over-
loads by a built-in 15-amp circuit 
breaker, located on the front plate 

111all z11îWI 

for easy reset. An on/off switch and 
indicator light are also located in the 
front plate. The units feature U-
ground outlets with electrically-
wired ground; phosphor bronze, 
dual-wiping contacts; either 6 or 12-
ft. double- insulated # 14/3 "SJT" 
line cord on back of the unit; heavy-
duty 22-gauge metal construction; 
and baked-on silver hammertone 
paint over zinc phosphate under-
coating, resulting in a hard, corro-
sion resistant surface. All compo-
nents are U.L. listed, and exceed 
NEC requirements. The strips are 
rated at 1875 watts, 125V, 15 amps. 
The strips are also available in 
conventional 4, 6 and 8-outlet 
sizes; 2, 4, and 6-ft. industrial 
strips; and in residential and com-
mercial model groups. They provide 
a safe and convenient way to control 
power when and where it is needed. 
E For more information write 368 
on the inquiry card. Or write: Perma 
Power Electronics, Inc., 5615 W. 
Howard Ave., Chicago, Ill. 60648. 

34 Sound & Communications 



POWER MEGAPHONES 
A series of compact, dependable 

power megaphones for tour guides, 
public speakers, construction super-
visors and others who must project 
important messages clearly over 
large distances, indoors or outdoors, 

offers a choice of 5, 12 or 16 watts 
of power. The hand-held public 
address systems feature solid-state 
amplifier circuitry, efficient horns 
and balanced design for prolonged 
use without fatigue. Both the 12 and 
16-watt megaphones also have a 
built-in, attention-getting electronic 
siren. All three impact- and crack-
proof megaphones incorporate high-
intelligibility and dynamic micro-
phones. Each microphone trigger 
and volume control is located con-
veniently for instant, one- hand oper-
ation. Other conveniences include 
use of standard batteries for power 
and shoulder straps for times of 
extended use. The PM-16S mega-
phone, the most powerful in the 
series, provides 16 watts to project 
sound 850 yards. The hand-held 
microphone, with 4' coiled cord and 
volume control, features built-in 
noise canceling. Two small legs 
provide stability that allows placing 
the megaphone on a surface, or it 
can hang from its attached shoulder 
strap. This megaphone has a high-
power emergency siren and is 
finished in a two-tone design of tan 
and cream. The PM-12S is a 12-watt 
megaphone in blue and white, with 
built-in electronic siren. Its clear 
audio power can be heard up to 720 
yards away. The red PM-5 offers 5 
watts that project sound for approx-
imately 250 yards. 
lIl For more information write 369 
on the inquiry card. Or write: Bogen, 
PO. Box 500, Paramus, N.J. 
07652. 

SIGNAL PROCESSING 
The SR-500 multichannel signal 

processing system selects any 
desired services from a standard 
cable drop and reprocesses them 
into a combined 12-channel output. 
Offering low cost- per-channel in a 
prepackaged system, the system is 
suitable for hotels, motels, hospi-
tals, schools and similar applica-
tions. Its " cherry- picking" capabil-
ity provides optimal service to 
systems limited to 12 channels and 
eliminates the potential for equip-
ment theft, since no converters or 
descramblers are required in indi-
vidual rooms. Commercial quality 
descramblers, using crystal control 
for increased frequency stability, are 
available for use with the SR- 500, 
to provide descrambled pictures to 
any desired output channel. Reli-
able performance, efficiency in 
power consumption and economy 
are ensured by the system's broad-
band AGC preamplifier and single 
high-level output amplifier. The het-
erodyne processors incorporate SAW 
I.E filtering and accept any standard 
CATV channel. The system input 
level from the cable drop may be 
between -± 0 and + 20 dBmV. Max-
imum output level is + 45 dBmV per 
channel at the single output port, 

and individual channel gain trim is 
-± 5 dB minimum. The system is 
supplied completely wired and 
packaged in an open-frame equip-
ment rack. Each component is 31/2 " 
high and, because two signal pro-
cessors occupy a single rack chas-
sis, the total system uses less than 
30" of vertical rack space. It is also 
available in a louvered cabinet with 
front and rear doors. 

El For more information write 370 
on the inquiry card. Or write: Catel/ 
Tomco Communications, Inc., 4800 
Patrick Henry Dr., Santa Clara, Cal. 
95054. 

( 
AT LAST 
A wireless microphone system 
that doesn't compromise your style. 

• The Mark Q system is specifically designed to deliver professional 
sound quality at an affordable price. 

• Built-in dB-S® companding lets you go from a shout to a whisper so 
you don't have to compromise your delivery. 

• Simple to operate and exceptionally dependable utilizing the same 
technology as our systems used on the Space Shuttle. 

• Available in versions with popular hand-held and lavalier mics. 

The Mark Q system is manufactured by Swintek, the recognized leader 
of professional wireless communications equipment for over a decade. 
Throughout the broadcasting, entertainment and industrial markets, 
Swintek has been delivering the field-proven reliability that you can 
depend on. Swintek—the proven performers. 

àvvinlek 
TELECOMMUNICATIONS DIVISION 

1180 ASTER AVE., UNIT J/SUNNYVALE, CA 94086 
(408) 249-5594/TELEX 172-150 SWINTEK SUVL 
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REMOTE ENTRY CONTROL 
A desk version of the Entraguard 

remote entry panel is now available 
for office buildings and residences. 
The handsome instrument allows 
the concierge or guard to utilize 3-
digit dialing to reach each of the 
occupants of the building, using the 
Entraguard system installed in the 
building. In the temporary absence 
of the concierge or guard, the door 
beyond the lobby can be locked, and 
the visitor can use the desk unit to 
dial the tenant's code and communi-
cate with the tenant, who may then 
allow entry by using his normal 

telephone to release the locked door. 
Designated the REP-561 Desk, the 
instrument connects to a 5"x9"xl" 
chassis box which is mounted out of 

A1111111111111111 

4 auto reversing cassette players for continuous play. 

CP4010 Stereo/Mono Selectable 

Create the ideal mood for-

Restaurants 

j' Doctors Offices 

if Factories 

J Business Offices 

Retail Stores 

Super Markets 

O PENTAGON 
4751 North Olcott Ave. 
Chicago, IL 60656 
(312) 867-9200 
TLX 253058 
Toll Free 800-621-3867 

Cassettes can provide the ulti-
mate in music selection and 
programming control to achieve 
precisely the right mood for your 
environment. 

To operate the CP4010, simply in-
sert the cassettes and everything 
is automatic thereafter. Both sides 
of the cassette are played, then 
advanced to the next cassette. 
Features include automatic ad-
vance, individual eject switch, auto-
matic gain control, LED indicators 
and optional rack mounting. 

Superb performance and styling 
will meet your needs...and more. 
Write or phone Toll Free for full de-
tails today 

view, and from which connection is 
made to the main unit. The 
Entraguard 5610 series also has 
units for hands-free applications 
and remote keyboards utilizing the 
Entra key feature for opening garage 
gates or gaining access to recreation 
rooms or other areas not available to 
the public. 
E For more information write 371 
on the inquiry card. Or write: Manee 
Electronics Corp., 3965 Landmark 
St., Culver City, Cal. 90230. 

TRANSCEIVER 
The RT-156, is a hand-held radio 

small and light enough to fit in a 
breast pocket. It delivers a two-watt 
VHF output and contains tempera-
ture-sensed Ni-Cad batteries which 
can be recharged in as little as 
ninety minutes with an optional high 
rate, drop in charger. The unit 
features remote push-to-talk capa-
bility with a remote speaker and 
microphone jack. Options include a 
speaker/microphone, headset, and a 
Voice Operated Transmit (VOX) 
attachment. The optional leather 
holster protects the radio from incle-
ment weather with an adjustable 
translucent shield. The two-chan-
nel, 144-174 MHz hand-held trans-
ceiver comes ready to work with one 
set of crystals installed, a flexible 
antenna, rechargeable Ni-Cad bat-
teries and the wall charger. 

LI For more information write 372 
on the inquiry card. Or write: Ritron, 
Inc., 148 W. Carmel Dr., Carmel, IN 
46032. 

HEADSETS 
Noise-attenuating communication 

headsets extend the performance 
and effectiveness of a variety of 
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portable and mobile two-way radios. 
Suitable for emergency, marine, 
industrial and other applications 
with noise levels up to 140 dB, and 
situations where clear voice com-
munication is essential, the head-
sets fit all of the portable and mobile 
two-way radios produced by major 
transceiver manufacturers. The 
durable, weather- resistant units 
require no batteries or modification 
of the radio units, and will not 
shorten battery life of the electronic 
equipment. The instant retrofit is 
achieved by a compact, lightweight 
adapter module that is shielded to 
prevent RF interference. The mod-
ule has a convenient push-to-talk 
switch and belt clip. For maximum 
flexibility, there are two series of 
headset adaptors: Series C7000 for 
portable radios, and Series C3000 
for mobile radios. Each series has 
three headsets for a variety of noise 
levels and applications; all feature a 
noise-canceling microphone. 

Designed for extreme noise levels up 
to 140 dB, Model H133/AIC has a 
shielded microphone that covers the 
mouth for superior noise-free com-
munication. For noise levels up to 
125 dB, Model H7030 is worn over-
the- head. Its noise-canceling micro-
phone is mounted on a three-point 
boom for quick, perfect positioning, 
from either the left or right side. 
Designed to be worn with a safety 
cap or fire/emergency helmet, 

Model H7040 performs in noise 
levels up to 125 dB. Its microphone 
also is mounted on a three-point 
boom for precise placement. All the 
headsets have padded headbands 
and soft earseals for maximum com-
fort, and are equipped with a 
shielded cord. 

For more information write 373 
on the inquiry card. Or write: David 
Clark Co., Inc., 370 Franklin St., 
Worcester, Mass. 01604. 

AV control systems 
made simple: Z-MAC 

Kamm  

MacKenzie's Z-MAC modular audio-visual control systems 
let you fully customize boardrooms, conference rooms, or 
any other AV installation in just three simple steps: 

1. You decide which equipment you want to control, 
then lay out your custom control panels with our 
easy-to-use Z-MAC design kit. 

2. We pre-engineer, pre-wire and pre-package all the 
Z-MAC panels and modules and ship them to you 
completely ready-to- install. 

3. You route the wire and plug in the modules. 

It's just that simple! No need to re- invent for every 
application. Ana Z-MAC systems cost far less and install 
far faster than comparable built-from-scratch components. 
Z-MAC modules and panels are available for virtually every 
kind of AV equipment: projectors, videotapes, filmstrips, 
programmers, dissolvers, screens and drapes, dimmers, 
remote volume controls—you name it! 

Send for your free Z-MAC design kit. 
The kit includes everything you need to learn how simple it 

is to 'customize where it counts' with Z-MAC. 

amirefflic_  
5507 Peck Rd, Arcadia, CA 91006 • Toll-free (800) 423-4147 

Our Model 416 is a super high-performance 1 by 6 audio distribution 
amplifier with balanced differential input and six transformer cou-
pled outputs— each driven by a separate amplifier with independent 
level control. Super specifications and a rack-mountable compact 
package make this amplifier perfect for cmy distribution need. For 

more about this versatile amplifier, call or write RTS. 

MASTER 

kínS 
416 

) DISTRIBUTION AMPLIFIER 

A 

LEVELS 

o 
E 

1100 W. CHESTNUT ST., BUBBANX, CA 91506 213/843-7022 TX. 194655 
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PISSYS,VAS BURSA. CA usa 
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ALARM SySTEM COMpONENTS 

by John Sanger 

A
larm systems are not com-
plex—at least, in theory. How-
ever, the application and 

installation of equipment can be 
difficult. Actually, for those who 
install sound and communication or 
telephone interconnect systems, the 
physical installation should not be a 
major problem. Becoming familiar 
with alarm system components and 

features, and learning a few basic 
application techniques, will further 
simplify the installation process. 

Basic Components 
All alarm systems, whether bur-

glary, hold-up, fire or medical, con-
sist of three basic components: 
detector, processor and annunciator. 
These components may be individ-

ual units or two or more may be 
combined in a single package. 

The detector, or detection device, 
does just what its name implies: it 
detects something. For example, 
you can detect a door being opened 
with a magnetic contact switch. As 
the door opens, the magnet moves 
away from the switch, causing the 

&mute ounb 

The finest audio cable built. 

Period. 

15524 South 70th Ct., Orland Park, Illinois 60462 
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switch contacts to open (or close, 
depending on the type of contact 
used). Likewise, a smoke detector or 
heat detector reacts to certain stim-
uli and either opens or closes a 
switch. Most detection devices rely 
on a switch of some type; a few 
provide a voltage output when they 
have detected something. 
The second basic component is 

the processor—commonly known as 
a control panel. It accepts a signal 
from a detector and processes it. 
That is, if the panel is armed (on), it 
will interpret the signal as valid and 
go into an alarm condition; if the 
panel is disarmed (off), the signal 
will be ignored. 
Assuming that the detector's sig-

nal is valid and is processed through 
the control panel, the final basic 
component, the annunciator, is acti-
vated. The annunciator, too, does 
what its name implies: it announces 
the alarm. It can be audible, visible 
or both. It can be a bell, siren, horn 
or strobe light. It can be a pre-
recorded voice or digitally coded 
message transmitted via regular 
telephone lines or a signal sent 
directly to a central station, police or 
fire department. 

There is a variety of equipment 
available. Before we discuss the 
various types of detectors, control 
panels and annunciation devices, 
let's take a brief look at the types of 
circuits used to connect the detec-
tion devices to the panels. 

Protective Circuits/Loops 
Most burglar alarm circuits 

employ normally-closed ( usually 
abbreviated NC) devices, connected 
in series. Breaking the circuit will 
cause the panel to go into an alarm 
condition. Normally-closed loops 
have the added advantage that if the 
wire is cut at any point, it will cause 
an alarm. Figure 1 shows a typical 
normally-closed circuit. 

Most fire alarms and some burglar 
alarms use normally-open ( NO) 
devices, connected in parallel. 
Shorting or closing the circuit will 
cause an alarm. The primary disad-
vantage to this type of loop is that if 
the loop is broken or cut, all devices 
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SUPERVISED NORMALLY-
CLOSED CIRCUIT 

beyond the break will be inopera-
tive. A normally-open loop is shown 
in Figure 2. 

To make the circuit more secure, 
some panels require the use of end-
of- line resistors—which makes a 
supervised loop. In effect, the con-
trol panel is measuring the resis-
tance of the entire loop. As long as 
the resistance is within certain toler-
ances, there is no alarm. However, 
cutting or shorting the loop will 
cause an alarm condition. Both 
normally-open and normally-closed 
circuits may be supervised, depend-
ing on the panel's specifications. 
Figure 3 shows a supervised closed 
circuit loop. 

Detection Devices 
The most common detection 

device in a burglar alarm system is a 
magnetic contact switch. They are 
available in a variety of sizes, shapes 
and colors—as well as normally-
open, normally-closed and single-

pole-double-throw (SPDT) config-
urations. They may be classified, 
generally, according to the type of 
switch: reed or mechanical. Reed 
switches are glass enclosed and are 
suitable for corrosive or exposed 
environments; also, they are more 
fragile than mechanical switches. 
Most of the modern switches, of 
either type, are very good if installed 
properly. 

Recessed switches are popular, 
especially in residential installa-
tions. They enhance the appearance 
of the installation, because they are 
completely hidden. Moreover, they 
are less susceptible to tampering, 
because they are not easily accessi-
ble. 
Long drill bits facilitate drilling up 

through the door frame and header 
plate into the attic. While bits in 
lengths of up to 72 inches are 
available, a 1/4 or 3/8 x 30- inch bit 
is usually sufficient. 

Installation of magnetic contact 
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switches on the surface of metal 
doors may require the use of a wide-
gap magnet and switch. These types 
of switches are readily available and 
install in the same manner as regu-
lar magnetic contact switches. 

Some magnetic contact switches, 
like this surface mount model, have 
wire leads already attached to sim-
plify installation. 
Photo courtesy of Sentrol, Inc. 

Glass breakage can be detected in 
several ways. First, foil tape is one of 
the best protective devices avail-
able. There is nothing mechanical 
that can fail; either it is in one 
piece, and the circuit is intact, or it 
is not. 

Initially, applying foil tape to 
windows can be a frustrating experi-
ence. There is no substitute for 
patience and practice. 

Foil tape is inexpensive, when 
compared to other types of glass 
protection devices, and provides an 
extra measure of protection in the 
form of prevention. Since the tape is 
visible on the glass, it could act as a 
deterrent to someone considering 
breaking the glass to gain entry. 

Other glass breakage detectors, 
that are attached to the glass, are 
available. Some respond to the fre-
quency of breaking glass, others to 
vibration. Care should be exercised 
if vibration detectors are used on 
glass. Thunder, high winds or other 
vibration causing phenomena may 
cause false alarms. 

Audio discriminators, or sound 
detection devices, also can be used 
to detect breaking glass. They are 
usually placed near the windows 
and will trigger an alarm when 
certain types, frequencies and vol-
umes of sounds are received. 
Space protection devices provide 

another dimension to protecting a 
customer's premises. Photoelectric 
beams, ultrasonic and microwave 
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motion detectors and passive 
infrared devices give the system 
designer or installer a variety of 
protection options. 

41111111ftumi...Y-7. 

A remote keypad controls the alarm 
system. Entering the correct code 
will arm or disarm the system. 
Photo courtesy of Nel-Tech Develop-
ment, Inc. 

While photoelectric beams are not 
truly protecting space, because their 
area of coverage is so confinee, they 
are very versatile. Hallways, aisles 
and unobstructed walls can be pro-
tected by the beam—with some 
units having a range of 1,000 feet. 
The older photoelectric units, simi-
lar to those that open supermarKet 
doors for customers, were relatively 
simple to defeat. The newer units, 
however, utilize a pulsed infrared 
light. Even if the intruder possessed 
an infrared light source, it would 
have to be pulse modulated in 
exactly the same way as the pho-
toelectric device—which is highly 
unlikely. 

Both ultrasonic and microwave 
motion detectors respond to moving 
objects, yet each is slightly dif-
ferent. Ultrasonic units usual'y have 
a range of 25 to 30 feet and will not 
penetrate any solid material. They 
may be falsely triggered by strbng air 
currents from a ventilating system or 
certain high frequency noises. 

Microwave devices have larger 
protection patterns and may protect 
an area up to 150 feet long and 50 
feet wide. The microwave energy will 
penetrate, to some degree, al ncn-
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metallic objects. Care must be exer-
cised so that the energy does not 
penetrate a wall or window and 
detect movement outside the area to 
be protected. While not as suscepti-
ble to air currents and high fre-
quency sounds, fluorescent lights 
that are nearby may affect their 
operation. 

It may seem as if passive infrared 
detectors are detecting movement. 
Actually, they are responding to 
thermal change—that is, body heat. 
Passive infrared ( PIR) devices 
"look" at several sections of a room 
and use the temperature of these 
sections as reference points. Any 
change in temperature that is above 
or below a preset level will trigger an 
alarm. PIRs are available in a wide 
variety of protection patterns and 
ranges—some with long, narrow 
zones, others with shorter, wider 
zones. 
Many other types of detection 

devices are available for general and 
specialized applications. The ones 
included here are those that are the 
most common. 

Control Panels 
Control panels are available with a 

myriad of features and functions. 
The following list offers some for 
consideration: 
• adjustable entry and exit delay 
circuits 
• delay/instant selector 
• automatic alarm cut-off, re-arm 
and reset 
• zone identification 
• power requirements 
• standby power supply 
• auxiliary power output 
• voltage output and/or dry con-
tact closure on alarm 
• low battery reporting 
• entry warning reminder 
• remote control capability 
• accepts NC and NO devices 
• separate fire alarm circuit 
(input) 
• separate fire alarm output 
• 24-hour panic alarm circuit 
• fail-safe arming 
Prices for control panels range 

from less than $50 to several hun-
dred dollars, depending on the fea-
tures included in the panel. 

Each system designed will have 
different requirements; control pan-
els should be selected that meet 
those requirements. There is a haz-
ard in using too many types of 
controls, though, because the 
installer may not have the opportu-
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As can be seen from the indicators on the face of this panel, a variety of 
functions are performed by modern control panels. 
Photo courtesy of Nel-Tech Development, Inc. 
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nity to become thoroughly familiar 
with their installation requirements. 
Selecting three or four that will 
satisfy ninety percent of your usual 
jobs will provide you with a good 
selection and allow the installer to 
gain hook-up experience. Those sys-
tems requiring special features will 
necessitate using control panels 
other than your basic group. 

Annunciation Devices 
Once the detector has sent a 

signal to the control panel, and 
panel has identified it as a valid 
signal, some type of annunciation is 
necessary. The primary purpose of 
an alarm system is to make noise— 
to notify someone of a problem. 
Some municipalities have noise 

abatement ordinances that restrict 
the use of certain types of noise-
making devices. If sirens are pro-
hibited, bells may have to be used. 
Moreover, some ordinances limit the 
time that an alarm can sound— so a 
cut-off device, built into the control, 

or an add-on device, may be neces-
sary. 

In addition to making noise, other 
signalling devices may be needed. A 
strobe light provides visual annun-
ciation, and helps pinpoint the loca-
tion of the alarm. Strobes are 
especially useful in high density 
areas when the audible alarm may 
be echoed by other structures. 

Notifying the local authorities of 
the alarm can be accomplished in 
several ways. Direct lines from the 
customer's premises to your office, 
or to the local police department, is 
one method, though some depart-
ments do not accept direct connec-
tion. Also, direct ( leased) lines must 
be provided by the telephone com-
pany and can be expensive. 

Sending an alarm over the cus-
tomer's regular telephone line is 
another alternative. Automatic tele-
phone dialers, tape and digital, can 
be used. The tape dialer will dial 
pre-recorded telephone numbers 

EXTRA 
copies of the 

SOUND & COMMUNICATIONS 
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Annual Purchasing Directory 

Copies are still available, 
IF you hurry! 

$8.50 each - check or cash with order, 
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Sound Publishing Co. 
156 East 37th St. 
New York, N.Y. 10016 

and play a prerecorded message. 
The primary disadvantage to a tape 
dialer is that it cannot tell if the 
receiving party's line is busy or if it 
is not answered. It will go through 
its dialing and message playing 
sequence whether or not anyone on 
the receiving end answers the call. 

Digital dialers add reliability to 
the message transmission. Once 
triggered, they seize the phone line 
and send a coded message to a 
remote receiver. Before the digital 
dialer, often called a communicator, 
will send its message, the receiver 
must acknowledge that it is present 
and ready to accept the message. 
After the message has been sent, 
the receiver acknowledges that it 
has received the message and the 
digital communicator is sent a sig-
nal to shut down until another alarm 
condition exists. 

Several remote monitoring sta-
tions offer their services to alarm 
dealers. Their entire operation is 
geared to monitoring digital commu-
nicators for alarm companies—or 
other companies that install alarm 
systems. Their rates are reasonable 
and their services are varied. The 
chief advantage of using a remote 
monitoring station is that it allows 
the alarm installing company to 
compete with large central station 
alarm companies without a signifi-
cant investment in equipment and 
personnel. And by providing moni-
toring services for customers, the 
installation company generates a 
regular monthly income from its 
monitored customers. 

Outlook 
Audio, telephone interconnect 

and related installation companies 
already have the necessary techni-
cal expertise to enter the alarm 
market. Familiarity with alarm 
equipment and a few unique 
installation procedures are all that is 
needed. 
The practical side of alarm system 

installation—that is, what happens 
on the job site—must be learned. 
And, most of that learning comes 
from on-the-job ej-cerience. The 
technical ability already possessed, 
combined with the basics of alarm 
system operation and installation, 
will pave the way for a smoother and 
more profitable installation. E 
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Telecommunications 

Datacomm Can Learn from Telephony 
by Fred Goldstein 8( Nelson Hanover 

R
apidly advancing technology 
and regulatory freedom have 
both contributed to the rapid 

increase in the importance of data 
communications. New long- haul ter-
restrial and satellite carriers, 
improved modems and line control 
systems, and increasing traffic vol-
ume have all provided more and 
more opportunities for datacomm to 
be applied to solve problems. 
Indeed, far more is published today 
about data communications than 
about voice telephone, and a far 
greater percentage of datacomm 
expenditures are spent on manage-
ment than is the case for voice 
telephony. 

But one aspect of datacom has 
been frequently overlooked by many 
users. The simple link between 
users' computer terminals and the 
nearest computer or other com-
munications node is often ignored, 

or allowed to go uncontrolled until 
problems become serious enough to 
warrant senior management atten-
tion. So much has been done to 
improve the intercomputer and long-
haul segments of datacomm that the 
simple short-haul portion has been 
left behind. 
Telephone systems, in contrast, 

generally have carefully planned and 
documented cable distribution. 
Cable terminations are usually neat 
and well marked. Telephone com-
panies can generally find in their 
records the actual pair assignments 
for any given line or extension all the 
way from the central office to the set 
itself. Pair requirements are well 
planned in advance, and uniform 
standards are applied. Today's newer 
computerized PBXs use fewer multi-
line sets than older installations 
generally needed, and new " skinny-
wire" key systems have further sim-

plified telephone wiring. Data sys-
tems often would do well to emulate 
telephone practices. 

The problem is one that grows 
with the size of an installation. A 
small company with a few terminals 
and one computer can usually con-
nect everything together with a few 
short runs of cable. But as a com-
pany grows, the distances between 
terminals increase, and a given 
terminal may need access to more 
than one computer system. 

The telephone industry went 
through similar growing pains in the 
19th century, when switchboards 
were introduced to allow flexible 
interconnection of local telephones, 
and long distance links were later 
added. In local datacomm distribu-
tion, though, the long haul is often 
developed well before the local por-
tion is designed. 
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Transmission Techniques Differ for 
Various Types of System 
On a long-distance common car-

rier line, datacomm is generally 
handled by modems costing as 
much as several thousand dollars 
each. A coast-to-coast private line 
can cost roughly $ 18,000 per year 
to rent, so it makes sense to pay half 
that amount for modems capable of 
reliably getting 9600 bits per sec-
ond across that line. But to connect 
a few hundred local computer termi-
nals to a computer within 300 yards 
of them all, modems are hardly 
economical. 

At the hardware level, a number of 
approaches can be used to cover 
short distances reliably. The most 
common include the [ IA standard 
RS-232, the 20-millii:mp current 
loop, and the use of modems over 
telephones lines. Other approaches 
are still less common. 

The RS-232 standard adopted 
some years ago by the Electronic 
Industries Association is the starting 
point for many datacomm systems. 
While rather detailed, it centers 
around a 25- pin connector (type 
DB-25), and uses three leads for 
most transmission purposes: 
receive, transmit, and common. The 
data is carried in a bipolar voltage 
mode, that is, a positive or negative 
voltage on the appropriate lead rep-
resents a binary 1 or O. The absence 
of voltage is an error condition. 
Almost all modems use the RS-232 
standard to interface to computers 
or terminals, and many make use of 
the various defined functions such 
as " clear to send" and " data set 
ready." 

While fine for very short- haul use, 
RS-232's electrical properties pre-
vent its use at high speeds over more 
than a few hundred feet. It cannot 
be carried for significant distances 
over conventional telephone cable, 
and good RS-232 compatible cable 
is relatively expensive. A newer 
standard, RS-423, is similar to 
RS-232 but with a longer range. 
Equipment may be made compati-
ble for both, but the older standard 
is still more common. 
The 20-mil liamp current loop pro-

tocol was the outgrowth of the 
original teleprinters made by Tele-
type Corp. that were the workhorse 
computer terminals of the 1960s. 
They were electromechanical, and 
the selector magnets that decoded 
the signal ran off of a 20-mA loop. 

Hence many computers were 
provided with 20-mA loop inter-
faces, and later terminals were able 
to emulate their mechanical pre-
decessors, even though they had no 
moving parts. A 20-mA current loop 
terminal uses two wire pairs, " key-
board" and " printer." Range is far 
greater than with RS-232; a 9600-
bps terminal can operate at full 
speed through a few thousand con-
ductor-feet of telephone cable with a 
current loop interface. The major 
disadvantage of current loop, other 
than its inability to interface directly 
to most modems, is the lack of 
special functions sometimes 
needed for multiplexed lines or 
high-speed printers. The computer 
is not aware if the terminal is ready 
or not to receive transmissions. 

Circuitry to convert between the 
RS-232 and current loop protocols 
is not expensive, and where possi-
ble, 20-mA converters can be used 
to extend the range over which a 
computer can be connected to a 
terminal. Standard telephone wiring 
practices can also be used, so long 
as the keyboard and printer lines are 
not confused ( no one uniform stan-
dard exists, so each installation 
must adopt one). 
The ubiquity of telephone lines 

makes data communication via 

modems a viable option in many 
places where average terminal con-
nection time is low, or where speed 
is not important. The cost of mod-
ems increases with speed, but 
where dedicated telephone pairs are 
available, " short- haul" modems can 
carry high speeds at low cost. This 
makes dedicated data wiring 
unnecessary and is most useful for 
low-density installations such as 
campuses. Dial-up modems, while 
generally good only at low speeds 
(up to 1200 bits per second), have 
the advantage that a large number of 
low-use terminals can contend for 
access to a relatively small number 
of computer terminal ports. Where 
dedicated lines are used, each gen-
erally needs its own port. 

Where telephone wires are avail-
able but dedicated pairs for data use 
are not, data can be directly carried 
over the same wire pairs used for 
voice. This is done with hardware 
that transmits data in the super-
sonic frequency range with simple 
modems. Some telephone com-
pany-owned systems may not permit 
this, but the approach is harmless to 
interconnect PBXs. The problem is 
cost; in most cases, additional wire 
pairs are cheaper. 
New PBX systems often have 
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some digital transmission ability. 
While most manufacturers are still 
more content to talk about than to 
deliver combined voice-data sys-
tems, a few have come out. The 
Northern Telecom SL-1 allows data 
to be multiplexed over its propri-
etary SL-1 telephone set. Rolm's 
CBX products have a data transmis-
sion option that permits computers 
and terminals to be directly con-
nected, via a Data Terminal Inter-
face unit, to its digital switching 
matrix. Datapoint's new ISX is also 
designed to be a voice/data PBX. 
IBM's European PBX, the 3750, 
also has data switching ability, as do 
several other systems. But again, 
most of these can be relatively costly 
compared to dedicated data trans-
mission systems. 

Coaxial cable installed for cable 
TV use can carry data over spare 
bandwidth, and some cable TV com-
panies are selling two-way data 
transmission bandwidth on a com-
mon carrier basis. Internal cable 
can be used similarly, and this may 
become more practical for many 
companies as coaxial distribution 
systems become more common and 
the necessary modems become 
cheaper. The same aplies to fiber 
optics, whose bandwidth is even 
greater than that of coaxial cable. 

In places where any data wire 
would be an obstruction, a new 
technique allows simple wireless 
terminal connections via infra- red 
light. A terminal need only be within 
the same room, in line-of-sight or 
reflected- light range of an I.R. inter-
face unit, and light waves will carry 
the data. 

Switching Techniques Are Often Ineffi-
cient or Ineffective 
The low-cost terminal to compu-

ter switching that many systems 
need is far less common than it 
should be. The most common 
approaches are primitive: a given 
user may have more than one dedi-
cated access line to his terminal, 
with a separate one for each compu-
ter, or a manual patch box (cord 
switchboard) is used. 

If data lines are inexpensive, such 
as telephone lines and 20-mA loop 
drivers, multiple lines to each termi-
nal site are not really as inefficient 
as they may sound; telephone dis-
tribution cable currently costs less 
than 20 per pair-foot. The major 
cost is in providing ports on the 
computers to interface to each 

potential user, since no contention 
for ports is possible. Patch boards 
solve the contention problem but 
require operator intervention, which 
telephone users generally haven't 
needed for about 50 years. RS-232 
patch boards require special multi-
conductor plugs, and any sort of 
patch board can become a " rat's 
nest" as it grows. 

Several types of automatic switch-
ing are available today. A "data 
PBX" approach is much cheaper, 
per line, than a voice PBX, because 
the transmission requirements are 
relatively simple and few complex 
features are needed. Some allow the 
terminal to type an identifier for the 
computer desired, and the connec-
tion is then established if a port is 
available. Some even allow a 
modem to be put " in front of" the 
switch, and users can address the 
modem via the switching unit and 
type the phone number they wish to 
then be connected to. An electronic 
dialer will complete the call. 

Packet-switched data systems 
can perform a similar function. If all 
desired computers are part of a 
packet network, a single port on a 

packet node can be used to address 
any system, either local or remote. 
The flexibility of commercially avail-
able packet communications sys-
tems is still increasing rapidly, and 
the cost will likely fall as the 
technique becomes more common. 
When adequate switching is avail-

able, it becomes possible to design 
a datacomm network that resembles 
a voice system in most physical 
respects: a central frame area,likely 
in or near the computer center , 
satellite closets connected to the 
central room via multi-pair cable, 
and jack-ended runs in each user 
location. Maintenance of such a 
system can even be consolidated 
with telephones, especially if inter-
connect , and some facilities can be 
shared. Many data managers are 
unfamiliar with telephones and 
practices that have been followed by 
the telephone industry for years, 
and this is a field where communi-
cations management can make a 
major contribution to data process-
ing. E 

This article initially appeared in Trends in 
Communications Management, a monthly 
newsletter published by TELEMATION. 

Raymer's 
1+1 
adds up to 
first-rate 
telephone 
paging! 

Simple, economical, easy to install — that's Raymer's 1+1 answer for easy 
phone paging access. Our nifty little TM-2 telephone input transformer, 
plus any reliable Raymer amplifier or receiver, go together to make a top-
quality, out-of-sight paging system— small, medium, or large. For the sound 
contractor, 1+1 is a sure winner. And of course, it's a Raymer All-American. 

oiciszinoiDc _ •  
AMPLIFIER RECEIVER TM- 2 PAGING I. RAYMER 
Trutone Division of Cetec Corp. 7315 Fulton Ave., No. Hollywood, CA 91605 ( 213) 875-0423 

See for yourself at EDS — Booth F - 18 
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Dia I ing Profit Automatically 

by Thomas M. DeRosa 

O
ne segment of the telephone 
business remains virtually 
untapped by the interconnect 

companies. This sector of business 
can be entered with relative ease 
and very little investment, yet is 
producing substantial initial rewards 
and subsequent sales of complete 
telephone systems. 
The potential market in this sec-

tor is still in its infancy, but demand 
for the service and the product, 
which are tailored to this industry, is 
growing at a rate which exceeds that 
for systems in the early days of 
interconnect. 
The industry I am speaking of is 

the Reseller and Common Carrier 
(OCC) business—AT&T's compe.i-
tors in the long-distance market. 
The leaders in the Reseller/OCC 

market are Southern Pacific 
(SPRINT) and MCI. Together they 
control the majority of the OCC/ 
Reseller market. 
Companies such as SPRINT or 

MCI offer discounts ranging from 20 
percent to 50 percent below com-
parable AT&T long-distance rates. 
This results in enormous savings to 
any business which makes a large 
number of long-distance calls. 
The product is an automatic dialer 

Mr. DeRosa is Director, Market-
ing Services, for BFI Com-
munications Systems, Inc., 
Utica, NY. 

designed specifically to access the 
Reseller/OCC's network by automat-
ically bypassing AT&T's lines. The 
result is a considerable savings for 
the end user on all long-distance 
calls. 

At the present time, the use of 
these alternative long-distance ser-
vices is hampered by two major 
disadvantages. The user must dial a 
total of 23 digits—seven digits to 
reach the OCC office and then a six-
digit personal access code, followed 
by the ten-digit long-distance num-
ber. Secondly, the user must neces-
sarily know the otherwise con-
fidential OCC personal access code 
in order to make a call over the 
network. This, of course, raises the 
problem of subsequent telephone 
abuse. Employees who know this 
code can make telephone calls from 
their homes, and the charge will 
appear on the business' telephone 
bill as if the call originated from the 
business' offices. 

BFI Communications Systems, 
Inc. has developed the Automatic 
Carrier Entry Signalling System 
(ACCESS 2000), a trunk-side auto-
dialer capable of providing auto-
matic access to OCC networks when 
attached to a key system or PBX. 
The autodialer is a single-number 
autodialer designed only to dial the 
access and the authorization num-
bers required to access the OCC/ 
Reseller lines. 
The module is a single- line device 

designed to interface between ter-

minal equipment ( KSU,PBX) and 
central office trunks ( loop or ground 
start). The ACCESS 2000 is field 
programmable to provide the user 
with various interface options, dial-
ing patterns, timing options, and 
custom calling features. The unit is 
a self-contained microprocessor-
controlled standard ringer ( 5" x 5") 
for wall-mounting configuration. 
The dialer is designed in such a 

way as to make the process of 
seeking out and connecting to an 
°CC's long-distance line virtually 
invisible; that is, to make the pro-
cess not different for the user than 
dialing a simple long-distance call 
over AT&T's normal long-distance 
lines. Essentially, the microproces-
sor controlled device, which is pro-
grammed on site, monitors the 
initial digits being dialed by the user 
for the purpose of determining 
whether the call in question can be 
routed to the lower priced lines of an 
OCC. If such is determined to be the 
case, the unit then proceeds to 
speed dial " invisibly" the alternative 
carrier's local number and thereafter 
the appropriate " confidential" 
access code, while the caller is 
continuing to complete his own 
dialing. The end result is that the 
call is made over a non-AT&T line in 
a manner which, from the caller's 
viewpoint, is both " invisible" and 
undistinguishable from a normal 
long-distance call over AT&T lines. 
One company that has recognized 

the potential of this business is Corn 
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Wouldn't it be easy to sell a 
total communications system 
offering radio paging, back-
ground music, time signalling, 
emergency alarm, smoke 
detection, after-hours security 
and a host of other easily-
installed options... 
very cleverly disguised as the 
world's best intercom! 

You bet. And recent sales figures 
prove it. It's ITT's microprocessor-based 
System 511E: Flexible enough to help 
your customers' businesses run smarter, 
faster and leaner. Designed for fast, 
easy installation. And priced to sell. 

For more information on our 
distributor program go right to the top. 
Call our President, Ron Stone, at 
(212) 839-0500. And find out how the 
511E can ring up profits for you. 

ITTDESD 
One World Trade Center, Suite 8927 

New York, NY 10048 



Installing the single- line autodialer. 

Systems, inc., located in Van Nuys, 
California. This sizable interconnect 
company has been successful in 
marketing the ACCESS-2000 auto-
dialer as an enhancement to the 
telephone equipment they install. 

Joseph E. Sharkey, vice presi-
dent—applications-engineering, for 
Com Systens, states, " We are 
providing an additional feature to 
our existing and future customers 
that our competitors have over-
looked." 
Sharkey went on to say, "After an 
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analysis of the customer's long-
distance usage, we are in a position 
to recommend the services of a local 
OCC/Reseller in conjunction with 
the sale of an autodialer in an effort 
to further reduce our customer's 
telephone expenses." 

BFI has recommended to many 
interconnect companies that they 
follow the lead of Com Systems and 
enter into a business agreement 
with a local OCC/Reseller and 
assume the responsibility for all 
installation and programming of the 
units. 
The agreement could be struc-

tured in one of two fashions. First, 
the OCC/Reseller actively markets 
the autodialer when selling their 
long-distance service and then 
provides the installation information 
to the interconnect. Secondly, the 
OCC/Reseller provides the intercon-
nect company with the list of sub-
scribers and the burden of sales lies 
with the sales staff of the intercon-
nect company. 

Either way, installation of the 
autodialer will not only provide the 
interconnect with additional reve-
nues but could lead to additional 
sales of telephone systems. 
The ACCESS-2000 automatic 

dialer offers a variety of benefits to 
business in both efficiency and cost 
savings. 
The dialer's efficiency results in 

the elimination of having to dial the 
13 extra digits required to access 
the OCC line. This saves a great deal 
of time—an average of 16 seconds 
per call—and also reduces errors, 
with fewer wrong numbers, because 
of having to dial fewer digits. 

If the business has rotary dial 
telephones, there is no need to 
convert existing equipment in order 
to save money via an OCC. The BFI 
autodialer will work with whatever 
equipment is in use. 
The dialer does not require any 

end- user training, and is simple to 
install. Only one unit is required per 
installation, not one per phone as 
with station-side dialers, and the 
unit is capable of redirecting the 
long-distance number via Ma Bell 
when the call cannot be completed 
and reducing the frustration of hav-
ing to redial. 

In addition to offering end-user 
dialing convenience, it provides 
security against employee abuse. 
The employees need not know the 
personal access code, which pro-

hibits them from making calls from 
their home and having the charge 
appear on the business' telephone 
bill. 
The cost saving feature of the 

autodialer has resulted in unprece-
denting end-user acceptance. Busi-
ness' are assured of having 100 
percent of their calls automatically 
placed over the least expensive 
network available. 
Employees will be forced to save 

20 percent to 50 percent on each 
long-distance call without any 
inconvenience. 
The telecommunications industry 

is continually changing and so is the 
role of the interconnects; because of 
this, interconnect companies 
should be prepared to offer the 
complete spectrum of services and 
advice to their customers. No longer 
is it sufficient to remain abreast only 
of the state-of-the-art PBX or key 
system; it is essential to provide all 
related telecommunications ser-
vices to your customers. 
As Sharkey put it, " My customers 

have become more dependent on 
Corn Systems for everything relating 
to the telephone; if we don't provide 
this service, someone else will, and 
that results in lost revenues." 

Even when the unit is sold alone 
and not as a system enhancement, 
the benefits to the end-user justify 
its use. 
Up to now, if a business had 

rotary telephone equipment, they 
were prohibited access to the OCC/ 
Reseller's lines. The BFI ACCESS 
2000 converts pulse to tone, allow-
ing access to a cost saving network 
with rotary equipment. 

Installation and programming 
have been simplified so that any 
individual, with common knowledge 
of telephone equipment, can 
quickly and easily install the units. 
The OCC/Reseller market is grow-

ing at an inconceivable rate each 
year. This new segment of the indus-
try has spanned the need for tech-
nically innovative equipment 
designed to provide efficient access 
to this cost saving network. 
The autodialer has filled this void 

by providing transparent operation 
and torced OCC/Reseller routing and 
dialing efficiency. 
The aggressive interconnect com-

pany looking to expand into this 
growing market should carefully 
evaluate this opportunity; for those 
who do, the rewards are there. Li 
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Low-cost Voicepac 
adds selective "soft" 
paging and handsfree 
intercom to any PBX 
or key telephone. 

Voicepac can make your customer 
proposals super-competitive (and 
more profitable) by adding multi-zone 
paging, handsfree intercom and other 
features — all at very little cost. 
Customers love it because it elimi-

nates blaring speakers and offers 
"soft" paging over each phone. You'll 
both like it because there are no ex-
pensive speakers to install. 

Bu: Voicepac actually adds a whole 
host of appealing features to any 
PBX or key system: individual 

station paging; group paging; 
all-call paging; handsfree 
intercom; privacy tone; station 
add-on. And it's so simple. 
No modifying phones. 
Voicepac's transducer fits 

inside any telephone base and con-
nects to a spare pair. 
Choose Voicepac in systems for up 

to 15, 25, 50 or 75 stations. (You can 
even use it as a stand-alone intercom 
for clinics, etc.) And it comes with a 
1-year limited warranty. 

Give yourself a big edge in the bid-
ding. Get details on Voicepac by 
writing Xtel, 1301 Cornell Parkway, 
Oklahoma City, OK 73108. Or call 
toll free 1-800-654-XTEL; within 
Oklahoma (405) 946-1200. 
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AUTODIALER 
The SoftTouch 23 is an automatic 

tonedialer with three 16-digit spe-
cial memories, each with one-but-
ton hot line convenience, 20 regular 
memory positions of 8 digits each, 
stackable to 160 digits, and a wait-
for-dial-tone circuit. Each model is 
controlled by a microprocessor 
which utilizes a 3-micron fabrica-
tion process, creating a repertory 
dialer with tone generation, internal 
memory, and control logic on one 
monolithic chip. The silicon chip, 
.145-inch square, contains ROM, 
RAM, CPU, 832 bits of memory 
storage, a tone generator, and buff-
ers for direct access to 16K of 
external memory. The automatic 
dialer fits into a 3- ounce 
mouthpiece, can be installed by the 
user, and runs on line power. Its two 
16-digit memories, at the press of a 
single key, dial a local access num-
ber, listen for the computer dial 
tone, and then continue dialing an 
authorization code. These bonus 
memories can be combined for hot 
line dialing of a telephone number 
series that totals up to 32 digits. 

The third special memory is 
reserved for automatic redial of the 
last number manually dialed. 
Twenty 8-digit memory positions, 
each accessed by a two- button 
press, may be combined or stacked 
to store ten 10-digit long distance 
telephone numbers. In addition, the 
unit features fast- or slow-speed 

dialing, a 1/2 -second pause com-
mand, a keyboard mute and hold 
function, and manual dialing of all 
12 keys. The housing is high- impact 
ABS plastic; the case is in soft grey, 
the grille in midnight blue. The 
entire dialer, with its 12-button 
keyboard, memory system, tone 
generator, and high fidelity micro-
phone, fits into a custom 
mouthpiece that can be screwed 
onto a standard handset, replacing 
the existing mouthpiece and micro-
phone. 
El For more information write 374 
on the inquiry card. Or write: Bus-
com Systems, Inc., 4700 Patrick 
Henry Dr., Santa Clara, Cal. 95050. 

LINE MONITOR 

Line monitor power conditioners, 
rated at 20 amps, 125 volts, will 
protect sensitive electronic equip-
ment from power surges, spikes, 
and noise interference. The two 
available units consist of the 
LM5200, which is a multiple outlet 
strip model with four receptacles, 
on/off switch with built-in pilot light, 
six-foot power supply cord and cir-
cuit breaker to protect against power 
overloads. The LM5300 is a 20-amp 
unit with a twist- lock receptacle, 
providing clean power to equipment 
that has a twist- lock 20-amp plug. 
Both units feature heavy-duty steel 
construction with a baked on beige 
finish. 
D For more information write 375 
on the inquiry card. Or write: SGL 
Waber Electric, 300 Harvard Ave., 
Westville, N.J. 08093. 

PHONE SIGNAL 
A self-contained strobe light sig-

nalling device for telephone systems 
mounts easily on a wall surface and 

emits a high- intensity flashing light 
when a telephone rings, making it 
ideal for effective visual signalling 
where distance from a telephone or 
high ambient noise make it difficult 
to hear a phone ringing signal. It is 
also a good telephone signal source 
where ringing is not desired, such as 
in hospitals and other quiet areas. A 
solid-state relay incorporated in the 
circuit design is activated by the 
standard 90V, 20- Hz telephone 
ringing voltage, allowing line voltage 
to be applied to power the strobe. 
Because the highly sensitive relay 
has a low ringer equivalence, these 
new strobe devices can be used in 
multiple telephone station hookups 
off the same circuit, without con-
cern for line overloading. The device 
is designed with a wide tolerance for 
variations in the ringer input volt-
age-150V max. to 40V min., with 
90V typical. Light output is 70K 
peak candle power. The strobe is 
housed in an extremely rugged plas-
tic enclosure measuring approx. 
43/4"H x 21/2 "W x 11/4"D, and is 
provided with a line cord for AC 
power and a standard modular jack 
at the base of the unit for simple 
connection to existing telephone 
lines. All relay circuitry and strobe 
components are sealed in silicon. 

The strobe components are housed 
in a sturdy, vandal-resistant Lexan 
lens marked with the word " Phone." 
Optional lens cover wording or sym-
bols are available on special order. 
D For more information write 376 
on the inquiry card. Or write: Wheel-
ock Signals, Inc., 273 Branchport 
Ave., Long Branch, N.J. 07740. 
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ELECTRONIC PHONE 
The Crestcom II is a full-feature, 

two-line plug-in telephone system 
for business, institutions and resi-
dences. It offers two-line selection, 
an electronic bell, a built-in call 
transfer signal, 3- party conferenc-
ing, optional call privacy/exclusion, 

multiple phone locations, remote 
extensions and emergency power 
failure service. The system is com-
patible with the supplier's two-line 
phones. Simple plug-in installation 
requires only two telephone lines 
and an electrical receptacle. 
E1 For more information write 377 
on the inquiry card. Or write: Crest 
Industries, Inc., 6922 North Merid-
ian, Puyallup, WA 98371. 

CONCENTRATOR 
The Model 35 Electronic Con-

centator offers the flexibility and 
convenience of direct inward dialing 
(DID) trunks and provides line iden-
tification in the form of outpulsing 
2, 3, or 4 digits. The device allows 
telephone answering service 
bureaus to economically enlarge 
their client base outside their local 
telco central office exchange, as 
well as expand service to secretarial 
lines, in addition to call-forwarding. 

Al 
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The device also enables remote 
paging services to operate in areas 
not served by electronic central 
offices. The unit consolidates and 
identifies up to 768 incoming loop-
start lines onto as many as 16 DID 
trunks. Caller identification is made 
with standard rotary dial outpulses 
of two to four digits in immediate-
start or wink-start formats. Calls are 
systematically forwarded after one 

or three rings, eliminating the need 
for operators to count them before 
answering. The concentrator's stan-
dard DID interface offers a broad 
range of benefits. For example, it 
allows service bureaus equipped to 
handle call forwarding to also 
accommodate dedicated secretarial 
lines, by converting them to DID 
trunks at the premises or remotely. 
Secretarial lines offer the con-
venience of automatic call-transfer 
to customers and greater system 
control to answering bureaus. For 
mobile telephone services, the unit 
permits improved mobile telephone 
service ( IMTS) in areas covered by 
non-ESS central offices. Up to now, 
the cost of conversion by the tele-
phone operating company has been 
prohibitive. Similarly, one-way pag-
ing service is also facilitated. Avail-
able in two EPROM-based software 
packages, the Model 35 provides 
automatic trunk or line selection 
and computer controlled interface 
for such applications as mobile and 
cellular radio. It features dual pro-
cessor cards to insure smooth opera-
tion in the event of failure, and dual 
alarm indicators. Standard config-
uration includes one line card for 32 
(expandable to 256) incoming loop 
start lines, accommodating 16 
trunks. Line upgrade is facilitated 
through two optional master and 
slave concentrators, accommodat-
ing up to 8 line cards and 768 lines 
each. 
Lii For more information write 378 
on the inquiry card. Or write: Can-
dela Electronics, 550 Del Rey Ave., 
Sunnyvale, Cal. 94088-3461. 

SYNTHESIZED MESSAGES 
A choice of 15 voice-synthesized 

user messages and system prompts, 
with user entry of variable data, may 
now be employed in conjunction 
with the Omega IV Super Key phone 
system. The system will now be able 
to relieve a busy secretary from 
screening calls, by actually answer-
ing calls and delivering basic mes-
sages to the caller for her. Examples 
of these messages include: " I'm 
Out; I'll Return at (time);" " I'm Out; 
Please Call (phone number);" "I'm 
in a Meeting; I'll Return at (time);" 
"Station (system automatically 
enters extension number); Please 
Call Back at (time)." It will also aid 
the executive in more efficient uti-
lization of the system through vari-

ous prompts, directing him to take a 
certain action before a feature can 
be accessed. Upon hearing the 
words: "All Trunks Busy," "Wrong 
Number, Call Again," "Station 
Busy," "Restricted," "Enter Code," 
or "Enter Feature," the user knows 
why a call may not be going through, 
and is helped to determine what 
steps he must take to correct the 
situation. 

LII For more information write 379 
on the inquiry card. Or write: lwatsu 
America Inc., 120 Commerce Rd., 
Carlstadt, N.J. 07072. 

MICROWAVE SYSTEM 
The MiniLink microwave system, 

for voice and data transmission 
through up to 96 PCM channels at 
6.3 Mbps, is a compact, self-
contained system for private users 
who want to avoid the rising cost of 
leased data lines and off- premise 
extensions and be assured of com-
munications flexibility and 
reliability. Designed for short hop 
(up to 14 miles) transmission, the 
complete duplex radio also is 
designed for video transmission and 
FDM usage of up to 120 channels. 

The system, which includes an 18-
GHz radio and T-carrier interface, 
usually is installed on the top of 
buildings. The system has been FCC 
type-approved. 
E For more information write 380 
on the inquiry card. Or write: Ana-
conda- Ericsson Information Sys-
tems, 7465 Lampson Ave., Garden 
Grove, CA 92642. 
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The Leceiver 

MODEL MS•72R — 7 WATT FM PAGING RECEIVER 

Features sensitive reception of FM Broadcast 
for background music and selectable microphone 
or auxiliary paging sources, with precedence, all 
in a compact 35/8" x 81/2 " x 9" size cabinet. 
• FM Sens. is 1.25 microvolt for 30 db 
ratio (at 300 ohms). 
• Power output is 7 watts into 8 ohms, balanced 
25 'V., or 70 V lines. 
• Frequency response for music 50 HZ to 15KHZ 
with less than 1/4% distortion. 
• Special mic page response is 250 to 2500HZ. 
• Mic input sens. is 0.7 MV at 200 ohms with 
RFI filter. 
• Aux, input sens. is 100 MV at 50K ohms. 

Front panel has lighted 51/2 " slide rule dial. 
Controls include tuning, page level, music level, 
tone, AFC/MUTE and Power ON/OFF. 

All connections on rear panel are screw type 
except the Aux, input is phono type. Also on 
rear, a page source selector switch and power 
circuit breaker are provided. 

McCohan Electronics, Inc. 
1033 Fairway Drive I' Bensenville, III. 60106 

312-595-2342 

DESKTOP GRAPHIC 

ANNUNCIATOR 
Model AN-10 — Ten Zones 

In 

  V ••••, 

• CUSTOM SILK SCREENING 
FOR FRONT PANEL LAYOUT 

• RELIABLE SOLID-STATE 
CIRCUITRY 

• CONCEALED LED LAMPS 
BACK LIGHT EACH ZONE 

•SELF CONTAINED POWER 
SUPPLY AND TONE 
GENERATOR 

For more information call or 
write 

DITEK INDUSTRIES, INC. 
796 MERUS INDUSTRIAL CT. 
FENTON, MO. 63026 
314-343-1575 

TIP Fit RING 

SYKES DATATRONICS, INC., 
Rochester, NY has introduced two 
new telephone management prod-
ucts—Telemiserim , for low cost 
management for organizations with 
less than 150 phone extensions; 
and Call Assistant, an employee 
directory look-up system. The basic 
Telemiser system provides, on 
demand, four standard reports: a 
Chronological Detail Report, a Sta-
tion Detail Report, an Account Code 
Report and a Summary Report 
which can assign cost according to 
date, time of day, call duration, 
trunk, or calling station by depart-
ment and account code. 

OKI ELECTRONICS OF AMERICA AND 
STANDARD TELEPHONE COMPANY, S. 
HACKENSACK, NJ, HAVE JOINED IN AN 
EXCLUSIVE MARKETING AND DIS-
TRIBUTION AGREEMENT, for a " long 
term," giving Standard Telephone 
the exclusive distribution rights to 
OKI's advanced Spectrum 700 and 
4000 Digital Switching Systems in 
most of the northeast United States. 
The agreement between the two 
companies guarantees long-term 
support for Spectrum customers, in 
Standard Telephone's trading areas 
in New York, New Jersey, Pennsyl-
vania, Connecticut, Massachusetts, 
Rhode Island, New Hampshire, 
Maine, Vermont, Maryland, Virginia, 
New York City, Delaware, West Vir-
ginia and Washington, D.C. 

ANDERSON JACOBSON, SAN JOSE, 
CA, HAS STRENGTHENED ITS MAN-
AGEMENT TEAM FOR INTEGRATED 
OFFICE SYSTEMS by appointing 
Richard Barton as vice president/ 
division manager and Robert 
Hooper/as vice president/marketing 
with responsibility for marketing, 
product planning and sales for the 
division. Anderson Jacobson has 
recently secured $8.8 million in 
funding from a research and 
development limited partnership for 
the design and development of the 
10X-1000 and a new 10X-250 digital 
telephone system product line. The 
two systems cover a sizeable market 

in a wide range of system configura-
tion, from 80 ports up to 1000 
ports, a company spokesman said. 

NORTHERN TELECOM INC., 
NASHVILLE, TN, ANNOUNCED THE 
AVAILABILITY OF THE "VANTAGE 48" 
BUSINESS COMMUNICATIONS SYS-
TEMS FOR SMALL AND MEDIUM-SIZE 
BUSINESSES. The Vantage 48 is the 
second in the Vantage line of busi-
ness communications systems, 
along with the Vantage 12. Vantage 
48 will accommodate 48 telephone 
sets and 16 telephone lines. Like 
the Vantage 12, the new system is 
built around microprocessor tech-
nology. Vantage 12 handles up to 12 
telephone sets and up to 6 tele-
phone lines. 

AMERICAN SATELLITE COMPANY 
AND MITEL CORPORATION HAVE AN 
AGREEMENT IN PRINCIPLE UNDER 
WHICH A NEW U.S. SPECIALIZED 
CARRIER WILL BE FORMED. The new 
carrier, which will combine ASC's 
satellite transmission capabilities 
with the Mitel SX-2000 Integrated 
Communications System, will 
provide switched long-distance 
voice, data, video conferencing and 
value-added services via satellite to 
business users. At the same time, 
ASC announced having reached an 
operating agreement with the Trans-
Canada Telephone System, provid-
ing trans- border satellite communi-
cations services into Canada. Under 
the agreement, TransCanada and 
American Satellite will make avail-
able voice, data, facsimile and video 
teleconferencing to business users 
in both countries. 

TELECOM PLUS INTERNATIONAL, 
INC., LONG ISLAND CITY, NY, HAS 
ENTERED INTO AN AGREEMENT IN 
PRINCIPLE TO PURCHASE THE ASSETS 
OF FLORIDA TELECOM, INC., AND ITS 
SUBSIDIARY, FLORIDA INTERCONNECT 
C11, AND THE ASSETS OF SOUTHWEST 
UTILITIES, INC., NEW ORLEANS, LA. 
Southwest Utilities has branch 
offices for sales and service in Baton 
Rouge, Lafayette and Morgan City, 
LA, and in Gulfport, MS. The com-
pany has about 50,000 telephones 
currently under service contracts 
and serves a client base of more 
than 1000 customers. 

Florida Telcom has sales and 
service branch offices in Tampa, 
Jacksonville, Cocoa, Ft. Lauderdale, 
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Riviera Beach, Ocala and Orlando. 
The company's client base is more 
than 2600 accounts; it is the oldest 
private telephone company in that 
state, employs 175 people, and had 
revenues in 1981 exceeding $8 
million. 

CHARLES MARSHALL HAS BEEN 
NAMED CHAIRMAN AND CHIEF EXECU-
TIVE OF AMERICAN BELL. American 
Bell will be divided into two divi-
sions. The Consumer Products Divi-
sion, dealing with telephone equip-
ment and services for homes and 
small businesses, will be headed by 
Randall L. Tobias, named president. 
Archie J. McGill was named presi-
dent of the Advanced Information 
Systems Division, which will provide 
products for businesses. 

THE FEDERAL COMMUNICATIONS 
COMMISSION HAS BEEN BESEIGED 
WITH HUNDREDS OF APPLICATIONS 
FOR PERMISSION TO OFFER A BRAND 
NEW PORTABLE PHONE SERVICE— 
CELLULAR RADIO. FCC officials 
expect to process over 400 applica-
tions submitted since November 
1982. Last June, nearly 200 
applications were filed, offering cel-
lular radio in the nation's top 30 
cities. FCC officials attributed the 
sharp increase in applications to the 
growing belief that this new service 
will be highly profitable, with thou-
sands of businessmen and consum-
ers demanding portable telephone 
service. Meanwhile, Reagan Admin-
istration Justice Department Anti-
Trust chief William Baxter has 
termed the granting of cellular 
mobile radio phone licenses an 
"ambiguity," making it difficult to 
enforce anti-trust laws. According to 
Justice comments filed on the AT&T-
GTE independent phone companies 
applications to operate jointly cellu-
lar systems in the top 30 markets, 
the FCC's "seemingly contradictory 
invitations to make competitive 
applications, on the one hand, and 
to arrive at agreements avoiding 
comparative hearings on the other," 
pose anti-trust law and public inter-
est uncertainties that must be 
cleared up. 

ACCORDING TO NATA, THE INTER-
CONNECT INDUSTRY THIS YEAR AND 
NEXT YEAR WILL CONTINUE TO 
INCREASE ITS SALES AND MARKET 
SHARE of business communications 
equipment but its "spectacularly 
high growth rates of the 1970s 
declined in the past year and are 
expected to stabilize through the 
mid- 1980s." In its annual statisti-
cal review of the non-carrier PBX 
and key system and telephone set 
fields, NATA projected that total 
interconnect industry revenues in 
1983 will exceed $2.2 billion, com-
pared with almost $ 1.7 billion fore-
cast for 1982, and almost $ 1.4 
billion reported in 1981. This repre-
sents an estimated 22 percent gain 
between 1981 and 1982 and a 33 
percent gain between 1982 and 
1983. The statistical report noted, 
"A weak economy in 1982 and an 
uncertain outlook for 1983, com-
bined with an unclear picture of 
exactly how the divestiture of AT&T 
will take place, has produced the 
most confused market conditions 
since the Carterfone decision in 
1968." 

AT&T'S SHUTTING OFF OF COMMIS-
SION PAYMENTS TO HOTELS & 
MOTELS HAS BEEN FOLLOWED BY 
LARGE INDEPENDENT TELCOS DENY-
ING THE LODGING INDUSTRY COMMIS-
SION AS OF JANUARY 1/83. The 
termination of commissions brings 
to an end a decades- long policy 
whereby hotels and motels drew a 
15 percent payment off normal-but-
expensive operator-assisted calls by 
their guests. Operational expenses, 
call- billing disputes and customer 
non- payments, however, are said to 
have often left hostelries in the red 
on their telephone operations. 
Resale of service was ushered in by a 
1981 FCC ruling, after which AT&T 
immediately said it would end com-
mission payments Sept. 1/81, but 
extended that deadline to Jan. 1/82, 
and finally to Jan. 1/83, following 
heavy pressure from the American 
Hotel & Motel Association. 
Thus, the market for call account-

ing and resale products within the 
lodging industry appears to be wide 
open, now that hotels and motels 
are handling their own telephone 
service. 

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! 

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

OUR GUARANTEE 
The most flexible 

MICROPHONE AND SNAKE 

CABLE you've ever used. 

AVAILABLE FROM 1 TO 24 PAIR 

• Maximum definition 
of complex musical 
information. 
• Minimum loss from 
miniature pairs of 
balanced cable. 
• Each twisted pair 
individually shielded 
and jacketed. 

•Cross link P.E. minimizes jacket melting 
during soldering for easy trouble free 
installation. 

STEP DOWN TRANSFORMER 
FOR CCTV, SOUND AND SECURITY 
APPLICATIONS. PLUG-IN DESIGN. 

U/L APPROVED. 
Stocking 12 & 24 Volts, 20 & 40 VA 

Call or Write for our low prices 
Dept M 

BI-TRONICS INC. 

BOX 125, TUCKAHOE, N.Y. 10707 

(212) 585-1645 

March 1983 59 



CLalliFiED FREE 32pg Catalog 8 50 Audio Video Applic. 

CLOCK AND PROGRAM 

SYSTEMS 
byMONTGOMERY 

ull 
NI 1 

7 G 

NEW MULTI-CIRCUIT — 
. Provides complete automatic 
operation of I to 5 separate 
schedule. on I to 5 groups 
of signals. Signals adjust from 
2 to 25 seconds. Calendar 
switch regulates automatic op-
eration. Clock and program 
mechanism set by turning 
hands. Special signals, by 
push-buttons, do not disturb 
automatic operation. 12 or 24 
hour model. 

Write MONTGOMERY 
MFG. CO., Owensville, 
Ind. 47665 

SEEBURG SOUND SYSTEMS 
SALES MANAGER 

Responsible for supervision and 
direction of sales personnel in North 
Carolina for Seeburg Sound Sys-
tems. Sales include background/ 
foreground music, sound systems, 
drive through systems and paging/ 
intercom systems. Must have solid 
background in sales and sales man-
agement. Proven ability to hire, 
train, supervise and motivate sales-
people. Aptitude for understanding 
technical aspects of sound business. 
Marketing experience preferred. Ex-
cellent compensation package in-
cluding company automobile. Must 
be willing to locate in Raleigh, NC. 
Please send resume, including salary 
history and requirements to: 

Robert J. Flynn 
General Sales Manager 
Seeburg Sound Systems 

5706 New Chapel Hill Road 
Raleigh, NC 27607 

Classified listings are accepted up to the 
1st of the month preceding publication. 
Rate — $47.00 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 

WIREICABLE—TIE WRAPS 

INSTALLATION HARDWARE 

Dyna-Systems, a manufacturer of 
masking sound systems, is expanding 
its sales effort and requires a 

NATIONAL SALES MANAGER 

Individual must have experience with 
commercial sound system sales. Posi-
tion requires development and super-
vision of all sales and marketing activities 
Send resume in confidence to: 

Robert Chanaud 
Dyna-Systems, Inc. 
5371 Tennyson St. 
Denver, CO 80211 

OUTSTANDING OPPORTUNITY FOR AN 
OUTSTANDING SYSTEM ENGINEER 

Our International Organization manufactures On-Site- Radio 
Paging Systems, Hospital Communication Systems and Inter-
com Systems. We have become the world's largest manufact-
urer of on-site paging systems and Europe's market leader for 
the supply of Hospital Communication Systems by introducing 
many new ideas. 

Our current marketing plan includes an aggressive approach to 
the U.S. market which has created an outstanding opportunity 
for an Electronic Engineer who is familiar with today's micro-
processor and digital techniques. System engineering, 
including preparation of quotations, detailing of equipment to 
the factory, commissioning and testing of the systems, will be 
included in his responsibility. 

Familiarity with mini-computer software will be advantageous; 
the position will be based at our U.S. Headquarters near New 
York City and travel will be required. Please furnish a good 
description of your work history, technical capabilities and 
career objectives as well as salary requirements to: 

Leonard Lipsky - President 
NIRA INTERNATIONAL INCORPORATED 

175 Great Neck Road 
Great Neck, New York 11021 

(516) 829-6586 

4,1 PAIOR  SOAP 
PHNO NIC 
TRANS, ACN. 
TAPE. VIDEO 

aqq• P.O * PI LINE. OSC 

r eagean.7.1 
• q tit ft- In 12- In 4- col 4- out 

a AurPocal ArnAl• TV Audio & Racd Prod Consoles 

O()PAW LABS INC (213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

CAREER OPPORTUNITY FOR 
PROVEN PRODUCER 

Requirements: Experience selling 
professional sound, school and 
health care communications, CCTV, 
intercom & other electronic com-
munication systems. Sunbelt market 
of 11/2  million. Earnings potential: 
$25,000 - $50,000. Company has 
been in business for over twenty 
years; financially strong, excellent 
fringe package. Altec and Rauland 

contractor. Call: (512) 223-2923/Bill 

Balthrope. 

REPS WANTED! 
We make industrial page — phone 
systems. If you call on communica-
tions contractors in this field, we're 
interested in you. Please write or call 
collect. BOB MALLALIEU - ENCOM 
PRODUCTS CO., INC. POB 300, 
OXFORD, PA 19363 (215) 932-9600. 

FLORIDA FISHING & BEACHES 
Small, stable, long est. communica-
tions/sound co., with top lines, is for 
sale. Business is better than ever, 
but the old pro wants to retire. Write 
to Box 115, Sound Publishing Co., 
156 East 37th St., New York, NY 
10016. 

TIME SAVERS 

• PUSH-PULL RODS Get Cable through tight places 

• TEST-SET, For the Audio Serviceman 

• EASV-KARVT. Wire Reel Holders 3 sizes 

• SPEAKER SUPPORT TRUSS IT-Bar Bridge) 

Prevent ceiling sag, Speed Installat lop 

• SPEAKER GRILLES For 8" Speakers 
• EXTENSION CORDS 3 ft and 10 ft U L LIsted 

CALL - WRITE - 30 DAY FREE TRIAL 

Ten, Call Collect 1214/946-8450, All Other 1.800-527 1522 

INSTALLATION & SERVICE AIDS 
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Background Music for 
SCA-CATY-Talepeopte 

ISM INTERNATIONAL 

A Division of 

F T. C. BREWER COMPANY 

P.O Boo 8057 
Pensacola, Florida 32505 

904 433-7932 

re:/telricul » 

14 , HUI, A51 4$41 

Manufacturers of quality sound & com-
munications cable 
Stock & price list mail•ci on request 
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BOSE® 
MAY WANT YOU 
ON ITS TEAM. 

or.•,1 

Bose Corporation is now seek-
ing applications from sound 
contractors in selected areas 
who are interested in joining our 
limited network of authorized 
dealers. Qualified contractors 
will participate in the design and 
engineering of audio systems 
incorporating Bose's innovative 
sound reinforcement technol-
ogy, backed by a comprehen-
sive package of marketing and 
technical support. 

Our line of professional 
products includes the 802-W 
and 402-W Articulated Array' 
Loudspeakers, and a new pair 
of professional-grade power 
amplifiers. Bose Articulated 
Array speakers combine 
smooth frequency response, 

Products covered by patent rights issued and/or pending. 
©Copyright 1983 Bose Corporation. Better sound through research. 

802-Wand 402-W Loudspeaker 

uniform coverage and unusually 
high power handling capacity 
in compact, easy-to-install 
enclosures. 

Bose Pro Products have 
the performance, appearance 
and price it takes to please your 
clients and build your profits. 

Send in the coupon today, and 
find out how Bose can team up 
with you to build your business. 

Visit the Bose engi-
neers at Booth A-17 at 
the NSCA Conference, 
May 3-5, Las Vegas 
Convention Center. 

[ose Corporation, Dept SC 
The Mountain 
Framingham, Massachusetts 01701 

Ell Please send me the Bose Professional 
Products Catalog and your technical 
data. 

III Please have your representative 
contact me. 

Name 

Firm  

Address  

City 

State  Zip 

Lelephone ( )  



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 revqlutionary 
new Automatic Microphone System, call 
or write Shure Brothers Inc., 222 
Hartrey Ave., Evanston, IL 60204, 
(312) 866-2553. 

*Microphones and Intelligent Circuitry 

SOME® 
THE SOUND OF THE PROFESSIONALS' ...WORLDWIDE 




