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EVM"by Electro-Voice 

The low-frequency 
loudspeaker 
Electro -Voice EVM - Series II loudspeakers 

represent the ultimate in maximum efficiency, 
low-frequency speaker design.Years of expe-

rience, testing and refinement have resulted 
in a series of loudspeakers that are ideally 

suited for professional high-level, high-
quality musical instrument and sound rein-

forcement systems. 

Series It speakers incorporate many unique 
and innovative refinements that result in a loud- / e 

speaker that combines incredibly high power han-
dling capability, efficiency and mechanical durability. 

All EVM's are conservatively rated at 200 continuous 
watts per EIA Standard RS-426A.This procedure is 
substantially more stringent than the more common con-

tinuous cr"RMS" sine wave test, because it provides 
not only a 200-watt long-term stress ( heat) but also 

duplicates mechan cally demanding short duration pro-

gram peaks of up to 800 watts which can destroy speaker 

cones and suspension parts. 

EVM's are the ideal speaker for vented and horn-type 

enclosures.They are also featured in Electro -Voice's 

TL line of optimally-vented low-frequency systems.TL 
enc•osure builder's plans are also available for custom 

construction, and each EVM data sheet contains the 
Thiele/Small parameters which allow you to predict 
the large and small signal performance in vented boxes. 

For these and other -easons, not the least of which is 
an unmatched record of reliability, EVM's have been 
universally accepted by sound consultants, contractors 

and touring sound companies.When specifying a low-
frequency :oudspeaker, there really is no other choice. 

EVM - by Electro-Voice. 

Eleciroletice 
orng:(any 

600 Ceci. Street. Buchanan, Michigan 49107 

in Canada 
Eteclro-Voce. Do of Guiton Industnot, (Canada) Ltd 

345 Herbert St . Gananoque. Ontano K7G 2V1 
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EXES INTERCOM SYSTEMS FROM TOA: 
THE FEATURES, QUALITY, PRODUCT RANGE 
AND PROFIT YOU CAN SPEC' INTO ANY JOB. 

With a TOA intercom, you can stay 
in touch with the 'Mire market. 
Never before has the need for fast, reli-

able and efficient communications in busi-
ness, industry, education and the medical 
field been more in the forefront for the 
sound contractor. From the small office to 
the large facility, there's a demand for in-
dependent communications systems that 
are compact, feature-laden, expandable 
and affordable. And that's where the com-
plete TOA line of EXES systems comes in. 

To satisfy any requirement, in any price 
range, you can specify an EXES system 
with total confidence, knowing that you've 
chosen the most advanced, easiest to in-
stall and most profitable intercom on the 
market. Tnere's three basic systems to 
choose from: 16 station up to many hun-
dreds, all electro ,•• Qr-
controlled fro 

.2" 

changes (we invented this innovative 
technology six years ago). Operational 
formats are duplex, "hands- free" through 
master and sub-stations in desk and wall 
mount configurations including portable 
handset capability. 

Best of all, an EXES system won't haunt 
you after its simple installation; regardless 
of the size of the system, operational costs 
and maintenance are always minimal. Fu-
ture expansion with the modular design of 
all EXES systems (inctuding tie line re-
quirements) is something to look forward 
to, not have nightmare s about. 
With EXES you get a wealth of features 

that everyone wants inclueirg contractor 
and user-programmable functions, eaves-
dropping privacy protection PA access, 
dial-access switching and mach more. 
When it comes to quality, you've got us 
wired too: voice recognitien is excellent 

with switching speed in the microsecond 
range. There's no feedback due to special 
engineering of the acoustical chambering 
and frequency response characteristics. 

Not only is a TOA EXES intercom a 
dynamic and evolutionary system that can 
grow with any client's requirement; it's 
available from stock too — with com-
plete technical back-up and installation/ 
operation software that makes your life 
easier, not more complicated. 

Call us now to find out how you can stay 
,n tot.ch with the entire market, and make a 
profit while you're at it. We'll send you 
complete details on EXES, the affordable 
solution to the most complex intercom sys-
tem you can dream up. 

TÇA Crafted in Japan 
Proven in the States. 

TOA Electronics, Inc. 
102. Grandview Drive 
S. San Francisco, CA 94080 
(415) 588-2538 Telex: 331-332 
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'81 AIN ECONOMIC ROUNDUP 
From Bridgeport/California to Bridegwater/Maine, the response to the 

S&C yearly quiz, for dollar data, or units shipped, among manufacturers of 
interconnect gear, was " flat out." 
From Arrow Creek/Montana to Apache Creek/New Mexico, the response 

to the S&C yearly quiz for dollar volume/units installed by the interconnect 
contractor was: " scrambling for business." 

This report is an amalgam of data from these sources: The U.S 
Department of Commerce and its several bureaus; NATA; the Electronic 
Industries Association; the Federal Communications Commission; Frost & 
Sullivan, Inc. and SOUND & COMMUNICATIONS' survey of the major 
suppliers and distributors of products covering the audio, radio and 
telephone circuits. 

From the four corners of this industry, from manufacturer and local 
marketer, came this consensus about the business: 
— there is no backlog of orders for switches. Once upon a time—during 

the first half of the year—a contractor had to wait from 45 to 60 days for 
delivery. By the end of the year, the manufacturer would drop-ship to the 
site—overnight! 
— during the first half of the year, financing leases was a hurdle that could 

be vaulted if the client was prepared to pay 24 percent for the money, over a 
36-month term. At year's end, money had loosened a bit, and now tax 
credits could be applied and accepted by the better heeled leasing 
companies—not the banks. But that has not eased the grip of " no sale" by 
the potential customer, despite the Reagan new tax law; 
— for the manufacturer, the dollars that would normally be assigned to 

new product development, or by the purchase of newer chip circuits to be 
integrated into the electronic switch, had to be put on hold. The market was 
"flat out" despite all of the market surveys conducted by private economic 
organizations; 
— the move toward the introdyction of the peripherals—the call 

diverters, the accounting devices, the store-and-forward receptacles, the 
toll restrictors and the conference callers—did not pick up the slack; nor 
did the interconnect vendor move with any alacrity to introduce the 
peripherals into his product mix. The hesitancy was two-fold: (A) the call to 
or from the client did not raise a "Q"; and ( b) the prime supplier was "out 
there" selling direct; 
— the offering of specialized services—teleconferencing, for one, was 

immediately perceived as going to the big guys: AT&T, General Electric, and 
several others. Quantum Science Corp./New York City reported that the 
number of teleconferencing users had quadrupled in 1980, and the market 
for equipment and transmission is expected to expand out to $380 million 
by 1985, from a mere $16 million in 1980. The surveyor noted that the 
average video/teleconferencing room would have equipment worth about 
$200,000 by 1985. Meanwhile, the interconnect vendor learned that AT&T 
had filed an application with the FCC for permission to construct and 
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1 fUBURG fAraLITE MU/IC 
Greci founding ProFieabiliey . 

Resolve your background music delivery problems with simple, 
economical satellite transmission — unmatched in 24 hour quality and 
uninterrupted profitability. 
Your most difficult customers will thrill to SEEBURG'S unsurpassed 

LIFESTYLE MUSIC, the modern format that always sounds Fresh — Not 
Canned! 
The public agrees that we have created the finest music library ever 

assembled, today's naturally upbeat sounds that people REALLY want 
to hear, instead of the old "snooze music" that has bored them too 
long. 
And your constantly updated 

LIFESTYLE sounds come direct from 
our studios, totally uninterrupted, 
toally trouble free, totally hands off, 
and totally profitable. 
You can enjoy very economical 

distributor fees and other great 
marketing opportunities with 
Seeburg's fast-growing fresh 
music distribution systems. 

Call today Toll Free: 

1-800-334-1561 
1-919-834-0833 

• 
• • 
40, • , 

• 

cr d& SEEBURG 
MUSIC 

It's Sound Business! 
711 Hillsborough Street, 

Raleigh, N.C. 27605 

• • 



operate facilities for an initial 11-city video teleconferencing service. Both 
satellite and terrestrial digital transmission facilities would be using AT&T 
PicturePhone Meeting service, a 2-way simultaneous audio-visual telecon-
ferencing service, in public rooms and customer premises linked by special 
terrestrial facilities at five satellite earth stations located at Cedar Hill, 
Texas; Lilburn, Georgia; Lisle, Illinois; Coram, New York and Three Peaks, 
California. The interconnect contractor, already in array against Ma Bell, 
has declared re video teleconferencing: " Be my guest." 
— both manutacturer and marketer have found no comfort in S.898, the 

Senate's bill featuring the rewrite of the 1934 Communications Act. The 
three elements they craved did not appear in print: divestiture of some parts 
of AT&T's monopoly; a time element that would allow the competitive 
factors to establish a solid product and financial base to compete on "even 
terms" with Baby Bell, once deregulation was a fact; and the complete 
separation of Baby Bell from its parent in financing and operations that 
eliminated cross subsidization, totally. The industry, upon careful reading 
of S.898, found the language, intent and meaning to be favoring the 
monopoly—and highly specious; 
— another move within the parameters of the industry that the 

independent interconnect vendor characterized as untimely and timorous 
was the prime suppliers' move to shave off the number of authorized 
dealerships, taking over the local operation, a la Rolm, General Dynamics 
Communications and others. He well understood the advantage that was 
his—leverage— in a territory, without too close competition from the same 
brand. But the increased movement in this direction by the prime supplier 
indicated a deliberate stunting growth pattern, at a time when the industry 
needed the strength of the independent and his dollars; 
— the purveyor of sound systems, and radio pocket pagers and intercom 

systems, hopeful that most branches of the life-safety security systems 
would be his salvation, finds the more than 3000 counties minus a New 
York City Law 5, or an ordinance separating high and low-voltage systems 
into the electrical contractor's realm, and the sound system contractor's 
plot. Progress is made in inches, obviously. 

To sum up-1981 appears to have been something like Joseph's coat: a 
stitched together garment of many colors, without a designer's form, ill-
fitting and heavy around the shoulders. 
The economist— in and out of government— is predicting a recession 

that could go into the second half of 1982. 
Reagan Administration people are hopeful that their diced-up federal 

budget will solve high interest rates for money, high costs of living and high 
unemployment, thus producing a measure of prosperity. 
AT&T is betting that the new Communications Act will nurture a very 

healthy Baby Bell, able to run over the competition much as Mama has 
done for the past 100 years. 

Prime switch suppliers are treading a mill, at an uncertain speed, while 
looking over their shoulders to see who will drop off and out of the 
marketplace. 
The interconnect vendor is looking at some Social Security Board 

figures—the latest being for 1978—and reading an annual payroll for all 
industry at $698,233,308, and the number of establishments in every 
major grouping, showing the employer of 5 to 49 persons as being the 
heaviest work force, reported quarterly at 1,338,364—and all needing 
public address paging, background music, intercom work stations, cabling 
for the work/processing functions, and security from fire, theft and 
vandal ism. 

There's more to this Economic Report in the following pages. 
Read well. 

6 Sound & Communications 



Quam 
isn't your 
best 
choice 
for speakers 
because 
we're 
over 
50 years 
old... 
We're 
over .50 years old 
because we're your 
best choice. 
Since 1930, Quam has been the contractor's best choice 
for speakers and othe- sound products because we offer 
a broad line of quality products backed by a fulLse-vice 
approach to doing business. 

Because we manufacture 
what we sell, we can not only 
maintain our high quality, we 
can maintain a full inventory. 

ua iii. The. Sound 
• Decision 

That means you can have any product we catalog 
delivered immediately from our warehouse stock of 
more than 70,000 units. 

That includes speakers, transformers and baffles, as 
well as combinations pre-assembled at the factory at 
no extra cost. 

And because were a manufacturer, we respond 
quickly to your needs for specials. Just call to our 
engineering department with your specifications. Well 
design, manufacture and ship your special—fasi! 

Call Quam today for your copy of our Commercial 
Sound Products Catalog. 

Then call us with your 
sound needs and find out why 
Quam has been the best choice for 
over 50 years. 

.1 
Quam-Nichols Company 

234 E Maquette Road • Chicago. IL 60637 

312 488-5800 

SPONSOR 

e 
National 

Sound and Communications 
AssoCiation 
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Look at all the 
Enhancements 
Available now 
for 1A2 Phone 
Systems from it 

Tele-Path! el 
THE MOST COMPLETE 
SELECTION AVAILABLE. The TalkBack 

FULLrFEATURED 
KEY SYSTEM INTERCOMS 
TPI-302A TPI-301A 
Tone Dial Intercom Rotary Dial Intercom 

Standard Features: 
• 27 station intercom 
• dial and ringback tones 
• station busy 
• camp-on busy 
• busy override 
• paging access 
• privacy (with privacy phones) 
• mixed signaling 
• add-on conference 

Intercom Optional Features: 
Li TPI 349A KEY-PAK" HANDSFREE TALKBACK 

Works only with the TPI 301A or TPI 302A Intercom 
to provide call announcing with handsfree reply 
Permits mixing of handsfree, buzzer and 
ringer signaling. 

E TPI 304A KEY-PAKTM EXPANSION UNIT 
Expands the TPI301A or the TPI302A Intercom 
from 27 to 55 stations. 

E TPI 321A BASIC LINK EXPANDER 
For first nine stations. 

E TPI 322A AUXILIARY LINK EXPANDER 
For each additional nine stations. 

LI TPI 345A OFF-PREMISE STATION ADAPTER 
Provides access to up to three off- premise 
stations with bridged ringing over a loop of up 
to 2000 ohms, from the Key Pak.TM. 

TPI 346A TRUNK ADD-ON' 
Permits a call on any one of 4 central office 
trunks to be extended to an intercom-only station 
of a key system. 

E WI 378A KEY SYSTEM MULTI-ZONE PAGING 
ADAPTER 
Paging access for four zones plus all zones 
simultaneously. 

In stock at 

most distributors 

-4MMb -4/a/ 

-.MMM 
-«Ma/ 

-.MMBP 

-,MMM -4MIM 
-«11 

TELE-PATH INDUSTRIES, INC 

2760 MARY LINDA AVE., N.E. ROANOKE, VA 24012 • (703) 982-8844 
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INTRODUCING THE NEW MEDIUM 
THAT DELIVERS THE MESSAGE. AND THE MUSIC. ALL- IN-ONE. 

THE CPC-175 STUDIO TAPE PIMER/RECORDER. 
Our new CPC-175 Studio automatically 
delivers up to 50 pre-programmed 
messages per hour Without interrupting 
a music selection. Without tieing up 
personnel all day! 

This single unit can also provide up to 
50 hours of background music and 
allows the user to pre-set a full days 
program of automatic recorded mes-
sages. And it does all this at a lower 
price than competitive two unit sys-
tems. So it really devers more for less! 

Its versatility is virtually unlimited. The 
CPC- 175 provides great high fidelity 
sound. It permits manual interruption 
for special or urgent messages. Allows 
review of taped messages without in-
terfering with normal operation. And 
the CPC- 175 carries the exclusive Cus-

tomusic two-year warranty on all solid-
state components. 

Technically, it's something special, too. 
The unit features a direct drive camshaft 
which requires fewer parts and 
minimizes wear With a positive belt 
driven capstan, circuit breakers in place 
of fuses, and all solid-state modular 
components replaceable on location, 
it's a dream to service and maintain. 

It also features an LED recording level 
control and permits the operator to 
continually mix programming via the 
heavy duty commercial cartridges used 
as a music source. 

Dependable. Reliable. Field-tested. The 
Customusic CPC- 175 Studio is the most 
up-to-the-minute, on-premise seem 
available today. 

Just complete the coupon below for 
detailed information. And start setting 
new sales records with the new CPC-
175 Studio from Customusic. 

Customusic, Rowe International, Inc., 
888 Rear Providence Highway, Dedham, 
MA 02026. (617) 326-4446. 

Customusic, Rowe International, Inc 
888 Rear Providence Highwa% Dedham, MA 02026 

Yes I like the sound of money and the 
sound of the CPC-175 Studio. Please send 
complete information to: 

Name  

Compan , 

Aodress 

Cit   State Zip 

Lii5TOMMIL® 



Economic Report/AUDIO 

A truism is: when you're driving 
uphill, you press down harder on the 
accelerator! 
Audio component manufac-

turers—of amplifiers, microphones, 
speakers and signal processing 
equipment—pressed harder, driving 
for new technologies that would 
increase the sales of product in an 
economy that leveled off at the start 
of the second half of the year. 

Sales tallies were: 
Amplifiers—$96,250,000 
Speakers—$110,100,000 
Microphones—$121,000,000 
Signal Processing Gear— 
$32,400,000 

Total sales—prime manufacturers 
to their distributor/dealer network— 
$359,750,000. 
Background music subscription 

services scored the unprecedented 
total of $29,164,850 for the year. 
This figure was pumped up by the 
rapid adaptation by the interconnect 
side of the industry to offer Music-
on- Hold with every PABX and key-
phone sale! 
A hop-scotching phone survey 

attributed this immense increase in 
audio product sales to a number of 
influences: 
• The Pro Audio side of the 

business—that is, the portable sys-
tems incorporating lights, towers 
and recording facilities in addition 
to the normal amount of mikes, 

amplifiers, three-way speaker sys-
tems and sound columns, cross-over 
networks, signal processors, all part 
of the traveling musical combo 
(Rolling Stones, Led Zeppelin, Mick 
Jagger and that ilk) ran up the cash 
register, and filled the till for an ever 
expanding group of audio con-
tractors. 

This side of the audio circuit (the 
other is the engineered sound system 
that is anchored to a wall or floor) 
attracted a great number of prime 
manufacturers, whose first market 
had been the musical apparatus field: 
Yamaha, Panasonic, Toa, producers of 
speaker systems, consoles, micro-
phones and signal processors. Their 
distribution pipelines were choked; 
the musical apparatus sellers were 
also choked with product. The music 
field was flat. Nashville's recording 
industry was flat. The Bose, Com-
munity Light & Sound, Atlas Sound, 
University Sound and J.B. Lansing 
firms found their product moving into 
refurbishing audio distribution sys-
tems in houses of worship, airport 
sound systems, covered sports sta-
diums ( Pershing in Michigan, Sports-
dome in New Orleans, et al.). Some of 
the slack was absorbed. 
• The 1-watt, 5-watt, 10-watt and 

50-watt amplifiers kept up an oozing 
flow of sales, moving into the labora-
tories, consumer markets and re-
placement/upgrading areas. One of 
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the biggest areas to swallow product 
was the background music supplier. 
Three of the largest shippers of small 
power amplifiers—Bogen, McGohan 
and McMartin—had increased their 
sales volume by an average of 10%. 
• The sound masking system, for 

the open office plan, took on for-
midable proportions as the distribu-
tor/contractor added this arrow to 
his quiver. Some years back, sound 
masking was for the effete office 
manager of a Fortune 500 company. 
Today, it is becoming more of a 
necessity, as the OSHA law spreads 
deeper into the plant and then into 
the office. 
• The interconnect dealer, who's 

been shunning the sale of sound, 
has standardized on the 10-watt 
amplifier for his PA. application. 
Despite his protesting that he does 
not actively seek the sound distribu-
tion order/job, he will not turn down 
his client's request for the ability to 
broadcast background music, to 
page outloud, and perhaps to turn 
that sound feature into an alarm 
system of some type. 

Despite the quiescence that has 
gripped the construction industry— 
public and private building (F W. 
Dodge reported, "After adjustment 
for seasonal variations, the first half 
housing total showed a 17 percent 
decline from the second half of 

1980.") this circuit remains san-
guine, and predicts an overall 7 
percent increase in sales for 1982. 
They point to these small signs for 

their confidence: 
— the U.S. Commerce Depart-

ment's Bureau of Economic Analysis' 
late July and August business survey 
indicated that capital spending was 
8.8 percent more than in 1980—or 
$321.5 billion for new plant. Spend-
ing in 1980 was 295.6 billion, 9.3 
percent more than in 1979; 
— George A. Christie/F W. Dodge 

chief economist, indicated that total 
construction for the year steadied at 
156 ( 1972 = 100 base) and that " it 
indicates a period of stability after a 
nine-month decline from November's 
205 level. However, the conditions 
responsible for that decline, high 
interest rates and budget restraint on 
public work programs, remain as 
oppressive as before." Non-building 
construction contracts, valued at 
$2.1 billion in August, showed a 
seasonally adjusted 9 percent gain 
over July's rate of contracting; 

—the newer technologies that are 
moving into the marketplace will 
grip the buyer who sees spending 
cheap dollars today as the first step 
into physical improvements in 
plant, machinery and facilities for 
easing the business flow process. 

One of the newer technologies 
that has established a solid footing 
in the audio circuit is the digital 
technique, which first appeared in 
the recording industry. 

Digital recording consists of on-
and-off pulses and not an electro-
mechanical simulation of a sound 
wave. There is no way that imper-
fections in the recording medium— 
whether it is a tape or a disc—can 
effect the sound. Therefore, the 
quiet passages in a digital recording 
are totally silent, unmarred by any 
noise, and loud passages are distor-
tion-free, since there are virtually no 
limitations in the dynamic range. An 
additional advantage in digital re-
cording is that digital tapes and 
discs can be copied over and over 
again with no denigration in sound 
quality. 
The recording industry, experi-

encing revenues (scored at constant 

dollars by Frost & Sullivan, Inc.) 
estimated at $6 billion by 1985—or 
an 8 percent annual growth—has 
opted for the digital technique over 
the videodisk, according to Frost & 
Sullivan. Their research indicated 
"many of the industry executives we 
spoke to think about the videodisk 
as being the technological savior of 
the recording industry. We feel, 
however, that the marketing poten-
tial of the videodisk remains to be 
tested in the marketplace ... 
(and)... videodisk is not likely to 
have much of an impact on the 
recorded music market before the 
end of the 1980-1985 period." 
The background music industry 

looms very large in the recording 
industry. The struggle between the 
two recording methods is of prime 
interest to the background music 
purveyor. 
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Economic Report/ INTERCOM 

Thirty-seven suppliers of inter-
communication systems—simplex 
and duplex—realized an annual 
sales of $144.8 million to their 
distributor/dealer network. 

This sales volume flattened out 
during the second half of the year, 
for the most obvious reasons: loss of 
new construction, a pulling in on 
expenditures for increases or up-
grading of existing systems (es-
pecially in the institutional market); 
and the severe inroads made by 
keyphone systems offered by the 
interconnect dealer and the telco. 

Despite these tribulations, several 
suppliers of duplex systems are 
gearing up for an almost 20 percent 
increase during the next 12 months. 
The optimism is pivoted upon the 

growth of the office automation 
market, which is expected to triple 
in size--about $36 billion by 1990, 
according to a study by International 
Resource Development Inc.—and 
more than 200,000 executive work-
stations in place by 1985. It would 
appear that an integrating network 
of office automating machines, cou-
pled with intercom systems that can 
perform functions not now in vogue, 
is in the offing. 
The executive workstation is visu-

alized as an electronic center incor-
porating a CRT terminal, or an 
electronic mail terminal, a personal 
calendar feature and access to a 
variety of information held in elec-
tronic filing systems. The exec is 
interconnected with various depart-
ments within the organization by a 
phone system—financially ideal, a 
duplex intercom. 
The early executive workstation 

products will be priced in the region 
of $ 15,000 to $20,000 each, while 
subsequent volume production and 
more efficient cluster configurations 
will lead to average prices as low as 
$2,000 each by the end of the 
decade, the IRD report predicts. 
The justification for acquiring this 
type of equipment will be based 

upon the time which executives 
save, and on the value of this saved 
time to the executive and his em-
ployer. The IRD report estimates 
that the executive workstation will 
probably pay for itself in four years, 
on the basis of the time saved by any 
executive earning more than about 
$35,000 per year. The payback 
justification will broaden as ad-
vances in technology and quantity 
production lead to lower equipment 
prices. 

Office automation equipment 
leaders are: IBM, Xerox, AT&T, 
Wang, Savin, Exxon, Canon, Lanier, 
Eastman Kodak and 3M. And some 
contenders for a market share in-
clude Rolm, Nippon Electric, GTE 
and ITT. Total shipments of execu-
tive workstations are projected to 
exceed 1 million units per year by 
1990, worth more than $2 billion in 
terms of the value of terminal ship-
ments. 

While this market phenomenon is 
helping to pace the sale of duplex 
intercom systems, the banks and 
hospitals continue to provide a 
multi-million dollar annual sales. 
On both sides of the Atlantic, man-
ufacturers are rushing development 
of international traders' consoles 
and conferencing equipment; while 
banks and international commodity 
traders and importer/exporter com-
panies move toward satellite con-
nections with the several record and 
voice carriers with transponders for 
hire. 
The simplex intercom market 

continued to find volume business 
in the six-station systems, as well as 
FM wireless intercom product, some 
manufacturers reporting as much as 
50 percent of the gross volume as 
their market share. The manifold 
applications possible with the sim-
plex intercom system made it al-
most impossible to pin down its 
major installation. 

An unusual intercom application 
was recently reported out of Wash-
ington, D.C. The Roman Catholic 
Church is planning a nationwide 
telecommunications network, using 
satellite and cable, which eventually 
could link every parish, parochial 
school and Catholic hospital in the 
nation. Establishment of the satel-
lite communications system " is 
comparable to the decision the 
church in this country made when it 
decided to build a school system," 
said Richard H. Hirsch, secretary of 
the U.S. Catholic Conference's com-
munications department. 

Initially the New York-based net-
work will transmit 25 hours of 
programming a week, but eventually 
it is expected to operate around the 
clock. To participate, local dioceses 
must install dish-type receivers to 
decode and bring the signals down 
from the satellite. Programs will be 
recorded locally and aired over ca-
ble or commercial facilities, de-

pending on arrangements worked 
out by local church leaders. They 
can also be made available to 
parishes, schools or even individ-
uals with home video recorders. 

To date, Hirsch said, 71 dioceses 
have signed up to be part of the 
network. He estimated the dioceses' 
initial cost for the hardware neces-
sary to participate at about 
$30,000. Local dioceses will pay 
an annual membership fee of 
$5,000, plus additional fees based 
on the type and amount of service 
used. 

Planners of the new communica-
tions network believe the system 
ultimately could provide both a 
cheaper and a more efficient inter-
nal communications system for the 
church with its 170 dioceses, nearly 
19,000 local parishes, schools, col-
leges and hospitals. According to 
church officials, the Catholic 
Church nationally has an annual 
telephone bill second only to the 
U.S. government's. 
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How serious are you about a mixer? 
We didn't have to improve our EM-Series mixers. They're very 

successful. But we did anyway. 

We don't have to ask working professionals to evaluate prototypes for 
further refinement, but we do. 

Why? It's simple. A mixer is important to us because we know how 

important it is to you. We know you're looking for quality sound in a 
portable unit that is flexible and reliable. That's why you should look at our 
new EM-Series: the EM-300B, the EM-200B, the EM-150IIB, the EM-100II 
and the newest addition, the EM-85 (not pictured). 

They are multi-input, stereo output mixers, with built-in power amp-

lifiers, offering a wide range of power output and input combinations. 
The common denominator is accuracy. Highest quality components, carefully matched and integrated 
on a single chassis, insure the faithful reproduction of program material. 

Some of the improvements include greatly increased power output, improved headroom, increased 
EQ range on the inputs and all connectors located on the rear panel. 

While offering the advantages of an integrated mixer (no hassles with numerous separate 
components, level and impedance matching, set-up and break-down, etc.) the EM-Series still retain the 
flexibility of a component sound system. Every input channel has equalization, panning, echo /reverb 
send, switchable input sensitivity and pre-fader pre-EQ monitor send. 

Complete patching facilities include provisions for driving the built-in power amp from an external 

preamplifier or mixer. High and low impedance inputs, two pair of paralleled Speaker Outputs, 
illuminated VU meters, Dual Graphic Equalizers (except EM-100II) with detented sliders, and the option 
of adding balanced inputs (except EM-100II) are among the features that maximize flexibility. 

To withstand the rigors of touring and constant duty, these mixers use discrete components and 

integrated circuits on PC boards, securely housed in rugged cases with reinforced edges. All models 
come with a one-year parts and labor warranty 

Whichever model you choose, you'll be selecting a mixer built by people who understand how 

important its function is to you. For more complete information write: Yamaha, P.O. Box 6600, Buena 
Park, CA 90622. (In Canada, write: 135 Milner Ave., Scarb., Ont. M IS 3R1.) Or visit your Yamaha dealer 
for a demonstration of the serious mixer made for you. 

Because you're serious. 

0 YAMAHA 
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Economic Report/ INTERCONNECT 

NATA said that at year-end, the 
interconnect industry had a grand 
total of 71,125,000 systems in-
stalled, at a dollar revenue of 
$1.4 billion —or 19 percent of the 
total PBX instruments installed by 
Ma Bell, independent telcos and the 
interconnect industry. 

U.S. Department of Com-
merce/Bureau of Industrial Eco-
nomics estimated that the 1981 
growth of the telephone industry is 
almost $11.5 billion in current dol-
lars. In real terms, that is 8.4 
percent, for a total of $ 7.7 billion, 
while price increases will come to 6 
percent. 

Dr. John Wilson/president of J.W. 
Wilson & Associates Inc., Wash-
ington, D.C. (an independent econ-
omist organization), told the sub-
committee on Telecommunica-
tions/U.S. House of Representa-
tives: " PBX and Telephone Instru-
ments—AT&T and the independent 
telephone companies, had 1980 
revenues of $4 billion in the PBX 
submarket and $ 1.4 billion in the 
business telephone instrument sub-
market, compared to competitors' 
$950 million and $250 million. 
Even those figures are skewed in 
favor of the carriers, which lease 
equipment, resulting in relatively 
lower annual revenues than com-
petitors, which sell equipment. A 
more telling comparison of market 
share: AT&T has 91% of the busi-
ness telephone instrument sub-
market; the competitors have 9%." 

S&C's survey revealed no dollar 
figures for the combined sale of PBX 
and keyphones—but it did verify 
that keyphones continued to outsell 
PBX by a ratio of 2.5 to 1. This ratio 
has been holding for the past three 

years. And the assumption here is 
that the " big" system has been sold 
to the point of absorption; that the 
200 and 500-phone system sales 
will inch along until an earlier 
generation of switches has been 
reduced in cost, through the dollar 
savings realized by customer owner-
ship of systems. 
A recent report from the May 

Company, which purchased Rolm 
Corporation telephone equipment, 
informed the business phone com-
munity that...."PBX sales have re-
mained at the high level, and 
constant, because many large cor-
porations—retailing chains, depart-
ment stores and insurance com-
panies with many branch offices— 
have adopted a policy of purchasing 
as many of their costly rental assets 
as they can. The May Company 
installed a private switchboard in 
each of its 13 stores from coast to 
coast, so as to no longer leave us at 
the mercy of inflation and outside 
companies." 
The May Company expects a 

payback on the investment within 
three years, with $5 million in 
annual savings of payroll and tele-
phone company costs. 

Another forecast, emanating from 
Eastern Management Group, Morris 
Plains, N.J., stated that approx-
imately 20 percent of all businesses 
using PBXs will look for replace-
ment equipment by early 1983. 

"The impact of this accelerated 
search for new PBXs will contribute 
dramatically to a decline in the 
installed life of a PBX, which will 
reach 8.7 years in 1984 and 6.9 
years in 1990. At the same time, 
the overall market size will expand 
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NEVV MTN 202 
MESSAGE PUBLICITY UNIT. 
With Digital Circuitry-A Big Step In The State Of The Art. 

MTN 202 Message Publicity Unit 

Years ahead of its time, the MTN 202 
delivers unmatched performance through the 
highest technology of our time — digital circuitry. 

It is completely compatible with the MTN-10 
Background/Foreground Music System. Adapt-
able to all sound and P.A. applications, the MTN 
202 provides first class reproduction for pub-
licity, informational or security announcements. 
Each is preceded by a pre-announcement 
chime. 

It's simple. MTN 202 plays special-made 
8-track cartridges and operation is ful;y auto-
matic. Each track runs 30 seconds to 1 minute. 
then switches to the next pre-selected track. 

The MTN 202 can be recorded with inde-
pendent lengths by a modulation control circuit, 
utilizing a special microphone pre-wired for this 
application. This same microphone has over-
hoe capabilities for use in general paging and 
featured spot announcing. 

Replacement of old recordings is fast and 

SECURITY SYSTEMS: 
Safety Messages 
Fire Warnings 
GSA Applications 

INFORMATION: 
Banks 
Offices 
Airports 
Bus & Train Depots 

PUBLICITY: 
Warehouses 
Manufacturing Plants 
Supermarkets 

Shopping Centers 
Hotels 
Restaurants 
Boutiques 

Specialty Shops 
Self-Service 
Department Stores 

easy. Separate output volume control allows 
higher levels for publicity spots. 

It's no trouble. The MTN 202 is designed 
to provide high quality production and contin-
uous duty cycle. 

Long life heads and a heavy-duty transport 
ensure continuous trouble-free operation. 

Integrated circuitry and printed wiring 
board construction help keep maintenance to 
a minimum. 

MTN 202 with digital circuitry. Its simple to 
use. It's trouble-free. And if that sounds good, 
wait ' til you hear how it sounds, 

Musierheatre 
Network 

P.O. Box 12800, Raleigh, N.C. 27605 
(919) 828-3530 or Call Toll Free 800-334-4322 
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from a present level of 225,000 
PBXs to 335,000 by 1990." 

Eastern Management Group said 
sales of PBXs are expected to reach 
44,000 in 1985 and 64,100 in 
1990. While PBX sales will grow 
from $2.1 billion in 1981 to $4.1 
billion in 1985 and $6.3 billion in 
1990. 

Withal, a hop-scotching phone 
survey to the contractor of intercon-
nect systems revealed that the PBX 
market is flat out; that switch sup-
pliers can make delivery overnight 
on any model switch; and if the 
model is not available from the 
prime source, then the distributor 
may have: North Supply, Buckeye, 
Famous Telephone, Midwest Tele-
phone, Southern Telephone Supply, 
Sterling Telecommunications, Tex-
ocom, CEAC and others. 

Meanwhile, the keyphone indus-
try has developed a hole in its 
market that is unexplainable and 
perplexing. For the past five years, 
keyphone systems of 30 phones and 
above were being sold like the 
proverbial hotcakes. The telecom-
munications world went around with 
its tongue out, seeking technicians. 
Installations were calendarized at 
30 or more days. The world was 
stirring up a big kettle of keyphones. 
Thirty- phone system and 10- phone 

system orders were dropping in over 
the transom (some said), automat-
ically. 

Suddenly, the industry slowed to 
a limp and the contractor looked for 
the 15- phone system—to overcome 
the slack 30-phone system sale. 
None to be had. Question: Where's 
the 15-phone system? More impor-
tantly: Where's the market for every 
keyphone system, regardless of 
size? 

Reaganomics is the big answer. 
The smaller answer might be found 
in the switch suppliers running for 
the big ticket and overlooking the 
"chase" system—keyphones. 

A perplexing note arises out of Ma 
Bells' direct sales campaign to re-
place its standard lA phone system 
with new key systems. Ma Bell is 
banking on the migration process to 
move its users from the lA equip-
ment to the newer ComKey 416. The 
prediction among the interconnect 
intelligentsia is that Western Elec-
tric could be cranked up to produce 
about 125,000 ComKey 416s a 
year—a challenge to the domestic 
and offshore producers of key-
phones that might appear as most 
formidable, in a year that may have 
seen interconnection reach a pause 
in product/system sales. 

A new market study by Frost & 
Sullivan, Inc. that examines digital 
communications products, finds 
that digital PBX shipments, which 
exceeded 4000 units in 1980, will 
increase the overall market growth 
to exceed $3.5 billion in 1985. That 
digital communications is in the 
"earliest stage of its development" 
is confirmed by the results of a 
series of questionnaires sent out by 
Frost & Sullivan to a " broad base of 
telecommunication user and sup-
plier businesses," including telcos, 
interconnect vendors and communi-
cations managers. 
The F&S end-user survey also 

identifies digital telecommu-

nications applications likely to at-
tract major market interest. Based 
on end-user responses, the number 
of electronic mail systems between 
1980 and 1985 will triple; the 
number of electronic funds transfer 
users will have doubled; while the 
number of users employing compu-
ter conferencing, satellite transmis-
sion, and packet switching will have 
risen at least 150 percent each. 
Downbeat areas, by comparison, 

include teleconferencing and digital 
networking, where growth over the 
five-year period will fall short of 100 
percent. Notes F&S, "digital sys-
tems could significantly alter busi-
ness travel." 

ATTENTION: SOUND INSTALLERS & SOUND CONTRACTORS 

CONQUEST SOUND, one of the world's leading suppliers of 
pre-made audio cables, bulk connectors and bulk wire, is proud to 
announce the opening of their custom assembly plant. 

This new Division will serve sound contractors and sound installers. 
We will work with your materials or ours on just about any project. 

Call us for details or quotes. 
(800) - 323-7671 

CONQUEST SOUND CO. 
15524 So. 70th Court 
Orland Park, III. 60462 

(312) 429-1770 
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To the audio professional, when a 
compressor or limiter is needed to 
tame the potentially cisastrous 
consequences of uncontrolled level 
or to create special effects,, one 
name stands out as the best: UREI. 

Studio Standards for more than 
a decade, the compressors and 
limiters from UREI have earned their 
way into thousands of recording, 
mastering, and broadcast installa-
tions around the world. 

Because we built our reputation 
for unparalleled professional 
performance and quality with our 
compressors and limiters, we have 
continuously advanced their 
engineering and technology to offer 
more reliability, features and 
performance. When you need the 
fastest, quietest and most flexible 
gain control instruments available, 
you can be totally assured that these 
products will prove to you why 
they've earned the title — Studio 
Standard: 

The Model LA-4 
A single channel, half-rack unit with 
patented electro-optical attenuator. 
Featuring smooth, natural sounding 
RMS action, it offers selectable 
compression ratios, a large VU 
meter, adjustable output and thresh-
old levels and stereo coupling. 
The Model 1176LN 
A peak limiter which features 
adjustable input and output levels; 
individual attack and release time 
controls; selectable compression 
ratios; switchable metering; and 

stereo coupling. The 1176LN is the 
most widely used limiter in the world. 
The Model 1178 
A two channel 

version of the The UREI 
1176LN in a 

(3-1/2') rack 
compact Compressor! Limiters 
mounting design. Featuring perfect 
tracking in the selectable stereo 
mode, it additionally offers 
selectable VU or Peak reading meter 
ballistics. 

From One Pro To Another — trust all 
your toughest signal processing 
needs to UREI. 

r 

MarlFrom One Pro To Another 
United Recording Electronics Industrdes 
8460 San Fernando Road, Sun Valley. California 91352 (213) 767-1000 Telex: 65-1389 UREI SNVY 
Worldwide: Gotham Export Corporation, New York 10014 (212) 741-7411 Telex 12-9269 GOTHAM NYK 

o 

So.! your professional audio products 
dealer for full technical informal on 



Economic Report! RADIO 

The radio circuit continued to 
startle the industry with a com-
pound annual growth rate of 15 
percent. 

Witness: 
—there are more than 364,634 

licensees operating in the land 
mobile radiotelephone area! That is 
just for one transmitter and one 
receiver—and there's no counting 
the number of added transceivers! 
—in the CB and Personal Com-

munications bands, there are, ac-
cording to the FCC, over 14 million 
units in operation in the nation; 
—radio controlled paging devices 

have been growing at a 27 percent 
annual rate; over 1 million pagers 
are in use, says the Bureau of 
Industrial Economics/U.S. Depart-
ment of Commerce; 
—industry studies indicate that 

sales of radiotelephones and pagers 
are expected to grow to $2.7 billion 
by 1985. 
What is hyping this segment of 

the sound and communications con-
tractors market is the need for more 
circuits as the working population 
decreases through attrition, depres-
sion and the rising demand for 
servicing personnel on the move. 
And the FCC has been responding 
with the acceptance of the cellular 
mobile radio system within the 800 
to 900 MHz spectrum. 
The market has been split be-

tween the pocket pager and the 
mobile transceiver. Frost & Sullivan, 
Inc. examined the paging equip-
ment market and forecasted that 
this market, at $86 million in 1980, 
will increase to $400 million in 
1990. Other equipment markets 
analyzed included: radio scanners, 
from a current tally of $ 130 million, 
will balloon out to an 80 percent 
increase by 1990; 

remote telephones, now enjoying 
a boom market, perhaps doubling in 
volume by 1983, will drop off there-
after; 

scramblers will experience a four-
fold increase in market share by 

1990; 
CB radios will remain essentially 

flat through 1982 and then proceed 
to double by 1990, reaching $215 
million annually that year. 
The cellular mobile radio market 

will generate roughly $1 billion in 
equipment purchases cumulatively 
over the next 10 years, and $ 1.5 
billion in common carrier revenues 
over the same time frame, accord-
ing to a study by Frost & Sullivan. 
When comparing the spectral effi-
ciency of different radio systems, 
the cellular variety turns out to be as 
much as 34 times as productive as 
conventional radio systems and 19 
times more so than trunked sys-
tems, the F&S study revealed. 
The research firm discovered that 

the current year's cellular shipments 
amounted to a mere $6.6 million, 
fueled by experimental systems in 
the main. But, this will jump nearly 
ten-fold to $65 million by 1984, 
and by the end of the decade, 
equipment shipments on a cumula-
tive basis will have reached $244 
million for central cell equipment; 
$825 million for mobile sets. 

Frost & Sullivan predicts that over 
the decade- long time frame the 
cumulative total for carrier revenues 
will break down into two-third pro-
portions accruing to the wireline 
phone carriers and one-third to the 
radio common carriers. 

Behind the turn to cellular tech-
nology, of course, is the " long 
waiting lines" for mobile radio ser-
vice. And even when such service is 
obtained, customers find " long 
waits" are often necessary when 
attempting to make a call. It is for 
this reason that the larger metro-
politan communities will be the first 
to reap the benefits of new cellular 
systems which are in development 
stages and testing in Chicago and in 
the Baltimore-Washington region. 
Once the market opens up, the 
technology is expected to expand 
rapidly, with equipment costs 
thereby coming down in price as 
well. 
F&S revealed that an extraor-

dinarily price-sensitive market cur-
rently exists. At the current $60 a 
month pricing level, five percent of 
prospective users indicated interest. 
That number jumped to 50 percent 
when the charge was dropped to 
$30 per month. In addition, user-
owned equipment, now costing as 
much as $3500, would drop down 
to the $1000 level in volume pro-
duction. 
The radio circuit—especially the 

pocket pager division—will con-
tinue to strengthen the base—prod-
uct and financial—of many sound 
and communication systems con-
tractors who are able to mix this 
service with other circuits. 

The digital technique has been 
explored in the radio mode. Digital 
speech interpolation ( DSI) offers an 
approach for improving spectrum 
efficiency in systems which utilize 
voice channels. DSI improves the 
utilization of channels by inserting 
digital voice or data information 
during the pauses that take place 
during normal speech on a channel. 
The DSI concept is similar to time 
assignment speech interpolation 
(TASI) which has been used for 
many years to multiplex analog 
voice signals. 

Use of digital voice will increase 

in the land mobile services as the 
importance of secure communica-
tions continues to grow. However, it 
is unlikely that there will be sub-
stantial use of digital voice systems 
until equipment prices decrease 
significantly. Perhaps in 20 years, 
digital voice may become the stan-
dard, assuming that highly efficient 
low-cost digital systems become a 
reality, and the need to interconnect 
with digital Integrated Communica-
tion Networks develops. 

—FCC Private Radio Bureau 
Staff Report 
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The Comtemporary el, 
Disney World 

Ravinia Festival 

• 

retIVON 

b - if • ; 
go• • . ' • 

The Superdome 

%on Trap Park 

Around the world, 
the choice of 
professionals is the 

AUDIO WHIR 
DELAU. 

From Westminster Abbey to 
performing arts centers such as 
Wolf Trap Park and Ravinia Festival, 
the Superdome and the Contemporary 
Hotel, Disney World, the 
digital AUDIO SIGNAL DELAY 
from Industrial Research Products 
has meant PERFORMANCE in these 
demanding facilities and many more! 

ANNOLNCING. DE-4015 
The NEW DF-4015 Digital Delay has 
the performance, reliability and flex-
.bility that made the Audio Signal 
Delay the standard since the early 
1970's, and is the most versatile 
model yet with even lower noise and 
estortion. 

Check these outstanding features: 
• 1, 2, 3 or 4 outputs 
• 192 ms in 3 ms increments 
• Thumbwheel delay setting 
• Greater than 90 db dynamic range 
• Compact 13/4" x 19" 

rack mount chassis 
• Security panel 
• Transformer isolated in and out 

Model DF-4015 

For more information, 
CALL OR WRITE TODAY 

INDUSTRIAL 
RESEARCH 

PRODUCTS, INC. 
A ... nottiee4 COWAN , 

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



Economic Report/SECURITY 

The security system market 
—incorporating home burglar 
alarms and fire detection systems, 
plus the larger life-safety systems 
for high rise buildings ( hotels, in-
stitutions, apartment houses) and 
plants— billowed out to $615.6 mil-
lion, according to the Electronic 
Industry Association. 
S&C's survey revealed that as 

almost double the volume of the two 
preceding years! 

Of course, that figure includes the 
home systems— packaged—sys-
tems which the EIA placed at $580 
million. And the Association fore-
casts the shipment of product to the 
distributor/dealer network at some-
where beyond $2.5 billion in 1984! 

Narrowing down the figures for 
the larger commercial systems, the 
total market registered $ 165 million 
sales to the distributor/dealer net-
work. It included systems and prod-
ucts incorporating fire marshall sta-
tions within an establishment, 
intercom and public address fea-
tures for panic control at the master 
station and at monitor positions. 

Although voice was the primary 
system, closed circuit TV systems 
added another $ 142 million in prod-
uct sold by the prime source to the 
distributor/dealer network, for se-
curity applications. 

Hard-wired systems dominated, 
yet radio-based systems moved with 
greater strides within the precincts 
of the industry. This was attributed 
to the advanced systems designed 
for RF security systems and the 
Federal Communications Commis-
sion's move to provide greater flex-
ibility for the operation of wireless 
security alarm systems by pro-

mulgating a rule change that gener-
ally will permit intermittently 
operated low- powered devices to 
operate on most frequencies above 
70 MHz at power levels previously 
limited only for radio-controlled 
garage door openers and with less 
stringent limits on the length of 
transmission permitted. Provisions 
are also made for general purpose 
transmitters to operate periodically 
at lower power levels with a manda-
tory silent period between transmis-
sions. 

In addition to the spectrum above 
70 MHz, the FCC has made the 
40.66-40.7 MHz band available 
and provided a flexible standard for 
bandwidths. 
The FCC characterized its rule-

making response as flexible and 
consistent with its broad objective 
of allowing industry to operate tu the 
greatest extent possible in an unreg-
ulated competitive marketplace, 
while maintaining an essential mini-
mum of control to avoid harmful 
interference. 
The new flexible standard for 

bandwidths provides that below 900 
MHz a bandwidth of 0.25 percent of 
the center frequency is allowed. 
Above 900 MHz a width of 0.5 
percent is permitted. Manufacturers 
are cautioned that while no limit on 
frequency drift was incorporated, 
except for the 40.66-40.7 MHz 
band, devices must not drift into the 
restricted bands. 
The security system business was 

reluctant to project a figure—either 
units shipped, or dollar volume for 
the ensuing year—other than to 
indicate that they would keep up 
with the increasing demand for 
systems and products. 
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The SENTINEL 
A new nurse-call system 
from American Zettler. 

Calls Placed. Calls are auto-
matically placed in their appropri-
ate column, based on priority. 

Requested Action. Directs 
he desired staff to meet patient 
requirements. 

Patient Communication. 
Displays patient name and priority 
status. room and bed number, 
and one line of patient data. 

ROCM:181 A NAME , MR FRED JONES:. 
I POO! DP InlIDS Cilif CALI OR %IOU IF 

Staff Presence. Indicates 
location of staff, either in patient 
rooms or staff areas. 

Keep track of patient requests and 
staff actions better than ever before. 
It's easy with the SENTINEL 

You can see at a glance, on the 
easy-to- read screen, all the vital info,-
mation you need. 

When a patient calls, his request 
shows up automatically in the proper 
priority column. 

Using a simple keypad, you 
selectively dispatch staff to the proper 
room and bed. Your instructions 
appear on the screen and stay there 
until staff enters the room and checks 
in at the door station. 

Whenever staff enters or leaves 
a patient room or staff area, that infor-
mation appears on the screen. So 

AIOE STAFF kRES 
1(2 

Remind. Allows operator to call 
patient bac< if routine conversa-
tion must be interrupted for prior-
ity action. 

AFF CDMMUMICATIOR: IR2 HUSE 

you'll know where different leves of 
staff are located at all times. 

During times of limited staffing, 
the nurse-follower feature lets a single 
nurse service a large area. A call from 
any patient room will signal the nurse in 
the room where she happens to be. 

The SENTINEL'?" provides totally 
un nter-upted two-way verbal com-
munications, called duplex 
speech. It's a real com-
fort to a patient to know 
his request has been 
heard. 

The electronic 
technology that makes 
the SENTINEL'?" so 
f'exible also saves you 

Staff Communication. 
Displays when the operator is in 
communication with a staff mem-
ber in a patient room or staff area. 

money. Because simplified cabling 
means a low installed cost. 

Look into the SENTINEL It's 
nothing less than a total nurse- patient 
communications system for the mod-
ern hospital. For details, call Mike 
Nathanson at 714/540-4190. Or write 
on your organization letterhead to 
American Zettler, Inc., Signaling 
Division, 16 881 Hale Avenue, Irvine 
CA 92714. 

SENTINEL. 
BY AMERICAN ZETTLER 
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ANA1.0q VS. Diqi-rAl TRANSMiSSiON 
by Stan Rosenzweig 

Evidence that the telephone inter-
connect industry has reached matu-
rity can be found in the new 
aggressive marketing by many man-
ufacturers. 

In some respects this is good, and 
the fact that manufacturers are 
spending money on advertising, to 
reach not only interconnect dis-
tributors, but also end-users, is a 
sign of industry-wide financial 
health and stability. 

However, the normal marketing 
process can be subverted by over-
zealousness which, in the telephone 
business, can only be countered by 
good public education. 

Recently, many telephone system 
salesmen have been touting digital 
transmission, implying that, in to-
day's marketplace, having anything 
less is purchasing premature ob-
solescence, unsatisfactory service, 
and the inability to welcome the 
"office of the future." 
The fact is that, oftentimes, digi-

tal transmission has nothing to do 
with either of the two, and prac-
tically every switch on the market 
today with digital transmission lacks 
sufficient traffic carrying capacity to 
cope with future exotica, if and 
when it becomes available. 

First of all, before we discuss 
digital transmission, let's under-
stand what makes a telephone 
switching system tick. A switch, 
which is the heart of a telephone 
system, can be divided into three 
distinct areas for the purposes of 
this discussion. They are: 
— the control technology; 
—the method of transmission, 

analog or digital; 
— the technology for the system 

matrix. 

Control technology is used by the 
system to determine: 

Mr Rosenzweig is the chief 
executive officer of American 
Teleconnect Corp. and is a 
consultant in the telecom-
munications field as well as an 
author and lecturer. This arti-
cle is extracted from a book to 
be published shortly. 

— what has to be done; 
— how to effect what has to be 

done. 
In the old days this decision-

making was performed by the atten-
dant. More recently, a good deal of 
this decision-making has been 
taken over by the system itself. By 
programming, we can determine 
who is allowed to make outside calls 
and to what areas, we can keep 
records of who calls where and 
when, we can determine who an-
swers whose phone when people are 
busy or away from their desks, and 
an ever increasing array of features 
and options can be programmed, 
the number and sophistication of 
which are inhibited only by our 
imaginations. 

In this aspect of a telephone 
switching system, digital technology 
has proven to be a major break-
through, since digital control allows 
us to use general computer technol-
ogy and programming to vastly in-
crease our flexibility without propor-
tionally increasing our costs. In 
other words, the most significant 
aspect is providing flexibility 
cheaply. If the flexibility that we 
seek would be provided as inexpen-
sively without processor controlled 
digital technology, then, in this 
respect, the work " digital" would 
lose its allure. So far this hasn't 
happened, making digital control 
almost mandatory in modern system 
design. 

The technology for method of 
transmission, on the other hand, is 
an entirely different story. Most 
recently, some telephone marketing 
people have been convincing end-
users that telephone switches that 
utilize analog rather than digital 
transmission methods are woefully 
inadequate. They reason that mod-
ern telephone systems should be 
equipped to transmit data, which is 
digital by nature. Since analog 
switches require digital data to be 
converted to analog before trans-
missions, and then converted back 
again to digital, they reason that this 
is inherently objectionable. 
Without going into too much de-

tail, ordinary voice conversation be-
tween two people is analog 
transmission. Ordinary conversa-
tions between two computers is 
digital. The national, even interna-
tional, networks over which all tele-
phone communications are carried 
are analog transmission. 

It has been jokingly suggested 
that to change all analog facilities to 
digital would cost an amount equal 
to three times the Gross National 
Product of the United States. In 
fact, this might not be too far from 
the truth, and there are estimates 
that these facilities will not be 
changed to digital, or any other 
transmission medium, at least 
within the next decade and possibly 
not within our lifetimes. 
Thus, connections between 

PABXs and Telephone Central Of-
fices will most likely be Analog 
Transmission for the next twelve or 
fifteen years, even though many 
central offices are being converted 
to electronic digital control. 

Therefore, how is it that some 
telephone system marketers can so 
easily postulate that analog trans-
mission has no use to modern 
telephony? The answer must be that 
these salespeople are simply over-
reaching for self serving reasons, 
and they are getting away with it 
because nobody has taken the time 
to dispute them with the facts. 

Before considering these facts, 
let's explore the third aspect of 
switching which will prove helpful in 
improving our understanding. That 
aspect is the so-called " matrix." 
The "matrix" is the method of 
getting the phone conversation or 
communication through the switch. 

In older days the " matrix" was 
actually represented by a physical 
matrix of physical wires that cross-
connected originating stations with 
terminating stations. This is called 
Space Division Switching. Today, 
there are various other methods of 
carrying conversations that enable 
us to provide service that is more 
efficient and less expensive. For 
instance, by building a system with 
an electronic clock and sampling 
conversation we can put many con-
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Changing 
Couldn't Be Easier 

because the SEEBURG MTN-10 
background/foreground music system couldn't 

be simpler or better! 

• 

If you're listening to any other commercial sound system now, listen to this ... 

In a snap, you can create the perfect mood for your hotel, restaurant, club, retail store, office or 
plant with the most convenient AND lowest price on-premise music system available. 

Our MTN's tape cartridge conveniently snaps on and 
off its base in seconds for easy operation. 

But since that's not your biggest head-

4. 

This means that every 90 
days, when your fresh 14 to 
20 hours of premium Seeburg 
music arrive, you just send back 
the potential head worries found in 
other equipment (gummed-up head 
and dragging tape) that are caused by 
heavy use. 

Your listeners will enjoy the high-fidelity 
sounds offered in our 25 distinctive 
music categories (you choose the best 
for your needs) as much as you'll enjoy 
MTN's maintenance-free performance. 

The MTN-10 also features: 

• a built-in 20 watt amplifier 
• automatic muting on paging mike 

input. 
• ability to drive up to 40 speakers and 

be directly connected into any existing speaker system. 

If you've never owned a background music system, why not investigate our trouble-free MTN-10 
system? We think you'll change your mind and get one — of ours! 

Distributorships still open. 90% of our MTN-10's are sold as replacements for costly outmoded systems. 

Call toll free today: 

ache . .. we've also built the 
system's playback head Y 
directly into each tape 

cartridge. 

SEEBURG MUSIC MTN-10 0000 
0•5, 

9) ' 
"'SF 

e 4 

i4L1.1 
IECIOR 

'••••••• 

1-800-334-1561 
SEEBURG MUSIC It's Sound Business 

711 Hillsborough Street • Raleigh. NC 27605 • 1-800-334-1561 • 1-919-834-0833 
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A BETTER DEAL. 
EMS/Music offers sound dealers a better foreground 

music service with three important advantages. 
STRONG DEALER SUPPORT: EMS/Music doesn't 
compete with you for contracting and music service. We're 
committed to dealer growth as the key to our own success. 

CHOICE OF BILLING: EMS/Music can bill your clients, 
or you can handle your own leases through our Dealer 
Direct Billing Program. EMS/Music handles all tape 
distributions and exchanges. 

BETTER EQUIPMENT PROFITS: EMS builds today's 
most competitively priced commercial-duty tape player, the 
EMS 2000. Additional quantity discounts are available to 
all EMS dealers. 

Call or write EMS/Music today and find out how these 
advantages, combined with quality music and a generous 
residual program, add up to a Contemporary music E—V— L(5,, for commercial environments 

better deal for your company. music 4210 Stone Way North 
Seattle, WA 98103 ( 206) 633-1488 
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versations on a single line. If we put 
two conversations on the same line 
and alternated the line between the 
one and the other at half-second 
intervals, this would be half-second 
sampling. Of course, this would 
create a very choppy conversation, 
but if we alternated beween conver-
sations 30, 50, or 100 times each 
second, we would lose our percep-
tion of the sampling, and this would 
give us the effect of two talking 
paths on a single circuit. This is 
called Time Division Multiplexing. 
By using our electronic clock, many 
systems now employ time division 
multiplexing (TDM) or other multi-
plexing methods in lieu of space 
division switching. 

This in no way means that space 
division should be discarded. New 
electronic technology has enabled 
some manufacturers to eliminate 
the electromechanical aspects of 
space division switching and im-
prove its performance and economy. 
Moreover, electronic space division 
switching often has the capacity of 
higher traffic volume for less cost, 
without introducing cross-talk, 
noise, or timing problems that time 
division and other multiplexing 
techniques can create. 

People who sell each of these 
different methods of transmission 
tend to champion their products 
over everyone else's, for obvious 
reasons. But the arguments they 
give often fail to deal with the two 
central issues: 
— how well does it work; 
— how much does it cost. 
Getting back to the analog-ver-

sus-digital issue, digital transmis-
sion lends itself to multiplexing, 
inasmuch as digital transmission 
itself is based on samplings as 
opposed to analog, which is often 
sound as nature created it. 

Using modern microprocessing 
technology, either transmission 
method will work, as will either 
"matrix," so long as the design, 
engineering, and manufacturing 
quality of the individual product is 
good. Assuming all of these, the 
choice of technology usually be-
comes one of economics. As sys-
tems get larger, space division/ 
analog may become very expensive 
to build, while at smaller system 
sizes, economies often run the other 
way. 

Should one technology be gener-
ally accepted over another? People 

who market digital switches unan-
imously say yes. They claim that 
digital transmission is quieter and 
more error-free on long distances, 
allows data transmission without 
conversion requirements, and gen-
erally lends itself to office-of-the-
future enhancements as they occur 
down the road. 

This gives us the impresssion that 
digital transmission systems using 
electronic multiplexing switching 
rather than space division switching 
are better today and will be more 
current in the future. This really 
isn't so. 

In the first place, in today's real 
world, except in unusual circum-
stances, 95% of traffic is voice and 
5% is data. Since voice is inherently 
analog and data is inherently digital, 
does it make more sense to convert 
the 95% analog traffic to digital, so 
that 5% digital traffic can be trans-
mitted without conversion? Or does 
it make more sense to transmit the 
95% analog signal without conver-
sion and convert the 5% of traffic? 

But it is the future that most of us 
are concerned with, and it is here 
that the digital mystique is most 
misleading. We are told that digital 
transmission is more noise-free. In 
fact, while arguments can be made 
both ways theoretically, in practice 
measurements can prove that there 
are some very quiet analog trans-
mission systems around and, cou-
pled with electronic space division 
switching, which is virtually noise-
less, there are cases where, for 
economic as well as quality reasons, 
the much touted digital alternatives 
just don't hold up. They work as 
well, but at possibly two to three 
times the cost if the high quality of 
transmission is to be retained. 

This is because, with most digital 
transmission technology, we time-
divide every signal we transmit. 
Over the long haul (500 miles or 
more), the digitized message flows 
virtually noise-free. However, the 
time division process is noise pro-
ducing inherently at the source, 
which means that digital transmis-
sion technology must overcome the 
potential for trouble before the sig-
nal ever gets a chance to go any-
where. 

Adding this to the need to convert 
all voice and data signals to analog 
for exchange network access, is it 
any wonder that space division pro-
ponents shake their heads in dis-

Trouble-
shooting 

cure the 10 most 
common nuisances 
in PA instantly 

fact: These 10 problem solvers in 
your toolbox are like 10 new tricks up 
your sleeve. Or 10 hours of saved 

time. Or money in the bank. They 
make molehills out of troubleshooting 

mountains, without soldering, or 

splicing, or internal equipment 

modifications. 

Problem: Solution: 
Input 
Overload 

Phasing 

Low-
Frequency 
Noise 

Al5AS Microphone 
Attenuator—prevents 
overload. 

Al5PRS Phase 
Reverser 
for balanced lines.   

Al5HP High Pass 
Filter— reduces low-
frequency noises and 
proximity_effect. 

High- Al5LP Low Pass Filter— 
Frequency reduces objectionable 
Noise  hi_gh-frequency  noises. 

Lack of Al5PA Presence 
Presence Adapter—adds intelligi-

bility and brilliance. 

Sibilance Al5RS Response 
Shaper—sibilance filter-
ing, plus flattened 
response.  

Al5LA Line Input 
Adapter— converts bal-
anced low-impedance 
mic input to line level 
input.  

Matching/ Al5BT Bridging Trans-
Bridging/ former—matches bal-
Isolating anced or unbalanced 

devices of different 
impedances. 

Al5TG Tone Generator 
—700 Hz signal helps 
check levels, connec-
tions, mixer inputs, and 
cables. 

Line Level 
to Mic Input 

Microphone A95 and A97 Series 
Impedance Line Transformers— 
Matching make it possible to con-

nect low-impedance 
lines to mid- and high-
impedance inputs (or 

 vice-versa.)   

The Sound of the Professionals 

Send for the brochure, AL280F 
Shure Brothers Inc., 222 Hartrey Ave.. 

Evanston, IL 60204. 
In Canada: A. C. Simmonds & Sons Limited 
Manufacturers of high fidelity components, 

microphones, sound systems and 
related circuitry. 
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MASKING SOUND SYSTEMS? 
We have 3 complete lines for any size space, and 

the expertise to help you make them work—PROFITABLY! 

5000 Sq. Ft. and Up* 
101 Series—Generator, time variable output, mulit-channel, music and 

page inputs, rack mount 
102 Series—Generator, constant output, multi-channel, music and page 

inputs, rack mount 

1000-8000 Sq. Ft.* 
103 Series— Rack mount or shelf mount 
1030—Generator, 1/3 octave equalization equiv. to MG1500 
1031—Generator, V3 octave eq.. three channel mixer w/mute 
1032—Generator, V3 octave eq., mixer, 20 watt amp. 
1033—Generator, 1/3 octave eq., 20 watt amp. 

100-1000 Sq. Ft.* 
104 Series—Ceiling plenum mount 
1041—Self-contained masker, octave equalization, music or page input 
1042—Master Unit, Self-contained masker, octave eq., music or page 

input 
1043—Slave unit for 1042 

*Most economical area of coverage 

DS1200 Zone Level Control 
5 zones, terminal strip, auto transformers, rack mount, priority page, 

monitor panel outputs, all zones independent. Useful for masking, music 
and page. 

DS1300 Plenum Loudspeaker 
8" speaker, 25 or 70 volts, 575 cubic in., for plenum use only. Useful for 

masking, music and page. Inexpensive. 

Send for complete literature and contractor Price List. 
Engineering Dept. 

dyna-systems, inc 
5371 Tennyson Unit # 1 
Denver, CO 80212 
303-455-5400  J 

,-, the exclusive 
VV, 4A United States 

44À distributor for 
Infra-Red Listening Systems 
developed and manufactured by 
Sennheiser Electronic of West 
Germany, announces the ap-
pointment of Sound Associates 
as exclusive sound contractor 
for Performing Arts Theatres 
throughout the United States. 

IRAS SOUND ASSOCIATES 
International Corp 
1440 Broadway 
New York, NY 10018 
(212) 944-5828 

Custom Designed Sound Systems 
424 West 45th Street 
New York, NY 10036 
(212) 757-5679 

belief at some of the claims of 
digital salesmen? 

Currently, most systems being 
sold can just about adequately han-
dle the ever growing voice traffic of 
today's business environment. 
Those marketing people who are 
promising office-of-the-future data 
transmission capability utilizing 
traffic handling capacities of current 
systems give us cause to question 
their integrity. 

Telecommunications gurus have 
estimated that data usage in true 
office-of-the-future environments 
will require 21/2 to 4 times the traffic 
handling capacity during peak-hour 
loads of systems that are currently 
being offered. 

Do we honestly believe that the 
systems we purchase today will 
handle this kind of traffic? Do we 
honestly believe that it would be 
worthwhile to pay for the additional 
traffic capacity if it were available 
today? Can we justify building in 
future capacity in an area where we 
are not sure what interface protocols 
will be developed, what practical 
applications will be required, what 
peripheral hardware costs will be 
presented, and what new tech-
nologies might be developed that 
use neither analog, nor digital, nor 
any technology that we are now 
considering? 

In fact, most people buy tele-
phone systems because they are 
presently paying too much money 
for too little service. To presume that 
we know what the future will bring, 
to pay for future capacity that may 
never be used, and to assume that 
everything that could be done 
should be done in a single vehicle, 
is not the way successful people run 
businesses. 
The office of the future will come. 

With it will come startling and cost-
saving innovations. When those in-
novations come, cost benefit analy-
sis will be considered and decisions 
will be made. To make those deci-
sions today is less than competent. 
To avoid present change in anxious 
anticipation of the future is imma-
ture. To hold out promises of future 
technology that are truly not yet 
here, to denigrate present quality 
for blue skies, and to imply that you 
can do what traffic tables and 
common reason clearly show you 
physically cannot do, is a clear sign 
that our maturing industry still has a 
way to go. [II 
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When it comes to 
solving your audio expansion, 

equalizing ard control problems, Shure offers a 
full line of equipment designed to handle your 

toughest assignments. Here's a sampling: 

1•10-....•••111« •Mit 

0000 1/44 
Need tone controls? 
The M63 Audio Master adds tone controls to 

any mixer ( such as the Shure M67, M267, M68, 
M268, SE30). A must for oroadcast operations 
over phone lines. 

• Bass and treble tone controls 
• Adjustable high- and low-pass filters 

Got feedback problems? 
The M610 Feedback Controller is specially 

designed to control feedback in PA systems. Also 
excellent in post-production rooris for eliminatirg 
unwanted background noise from broadcasts, 
tapes. 

• Octave filters centered at 10 key frequencies 

Want "audio sweetening"? 
The SR107 Audio Equalizer provides " audio 

sweetening" in post-production rooms for audio 
and video tapes, and room equalization for hotel, 
restaurant, church public address systems— 
perfect where rack space is at a premium. 

Trying to boost a low-amplitude signal? 
The M64 Stereo Preamplifier boosts low-level 

signals in broadcast, recording, editing, and signal 
routing applications. 

• Accepts phono o• tape input 
• Low cost, very versatile 

Write for our FREE Circuitry Catalog to get the 
full story on Shure's lineup of professional circuitry 
equipment. 

41 i-i 1=1  
The Sound of the Professionals 

Shure Brothers Inc., Dept. 67 
222 Hartrey Ave.. Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limded 

Marufacturer of high fidelity components, microphones, loudspeakers, sound systems and related circuitry. 
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Solve 
communication 

problems 
in high noise 

areas 

industrial intercoms 
ADCO units are designed specifically 
to give clear, penetrating communi-
cation under the most difficult plant 
operating conditions. In high noise 
areas such as production zones, metal 
shops and loading docks, voice recep-
tion and transmission now can be fully 
efficient. And distortion- free, since 
each self-contained unit amplifies the 
signal. 

Intercoms can be spliced into exist-
ing plant systems at noise-troubled 
points...or set up independently with 
plug-in power and ordinary 2-wire 
connection between stations. Volume 
at each unit is adjustable to ambient 
noise levels. 
Heavy-duty cast aluminum housings 

are designed for industrial use...fully 
sealed, weatherproof, all- transistor-
ized. Wide range of optional, special-
purpose models and features— write 
for complete catalog. 

ATKINSON DYNAMICS 
A Division of Guy F Atkinson Company 

10 YVest Orange Avenue 
Department R 
South San Francisco, CA 94080 

Phone: (415) 583-9845 

Satellite Telecommunications: 
a New Vehicle for 

Auto Shows 
In Detroit recently, a telecom-

munications network, linked via sat-
ellite, was used to present a two-
hour new car and truck announce-
ment show to 9,000 salesmen 
throughout the United States. Using 
the most advanced techniques of 
communication available, Chrysler 
beamed its 1982 models simul-
taneously into 21 locations. 
The program, produced by Ross 

Roy, Inc., at Chrysler's Styling 
Dome, was divided into two separate 
broadcasts, one for Chrysler/ 
Plymouth salesmen and the other 
for those selling Dodge cars and 
trucks. 

Signals were transmitted from 
Highland Park over an elaborate TV 
production system to a ground sta-
tion outside the Detroit area. Then 
they were re-transmitted, via the 
Weststar communications satellite 
orbiting 22,000 miles above the 
United States, to the 21 receiving 
stations. 

At each meeting site, a portable 
satellite receiving dish, aimed at the 
Weststar satellite, received the sig-

nal and sent it to the meeting room 
via coaxial cable. A video unit 
projected the enhanced image on a 
9-by-12-foot screen. 
The meetings included product/ 

sales training sessions and major 
presentations by key corporate offi-
cials, including an address by Mr. 
Lee Iacocca, chairman of the board. 
According to Jack Oliver, Ross Roy 

vice president, Chrysler's use of the 
state of the art in modern communi-
cations systems was the most effi-
cient method of presenting the new 
models and the top sales executives 
to all salesmen at one time. "This 
year's presentation was six months 

in the planning and preparation 
stages and resulted in a savings to 
Chrysler of over 30%, compared to 
alternative methods considered," he 
said. 

"The use of a satellite to present 
the new models, as well as in-depth 
sales training material, goes hand-
in-hand with Chrysler's theme of 
'High Technology for 1982.' In fact, 
as one of the salesmen indicated, it 
was the next best thing to being 
there," Oliver concluded. E 
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Solve your perplexing paging problems. 
No one microphone is correct for every paging 
situation—different circumstances require di:ferent 
and sometimes unique solutions. That's why Shure 
has drawn on its unparalleled knowledge of 
microphone design to create a series of paging 
microphones specifically designed tc reduce or 
eliminate the most common paging problems. 

• If you're facing high ambient noise. levels, use the 
Model 562; • moderate background noise levels re-
quire Model 515SBG or 515SB-G18; • for permanent 
mounts, Model 561; • mobility for paging or dispatch-
ing calls for Model 450; • if you have limited space, 

o  

55F-1 L)FREE 
 1 

The Sound of the Professionals® 
Shure Brothers Inc.. Dept. 63, 222 Hartrey Ave Evanston, IL 60204 

In Canada: A.C. Simmonds & Sons. Limited 
Manufacturer of high fidelity comporents, microphones, 

loudspeakers, sound systems and related circuitry. 

• • 

use Model 414B; • an excell!ent limited space modell 
that an stand up to extreme abuse is Model 507B; • 
and if these won't solve your problem, read on. 

...by the book 
For all the facts on ShLre's ; Lill line of paging 
microphones f II out and return the coupon below 
for your FREE copy of our rew 72 page catalog 
describing over 150 microphones. No matter what 
your needs, there's a S-iure microphone right for you. 

Yes, send me your new Full Line Microphone/Circuitry 
Catalog, AL700 (Outside the U.S.. enclose $2.00 for 
postage handling.) PLEASE PRINT 

Name  

Address  

City State Zip  

LA/12/81 



Equalizing for High Frequency Sound 

by Daniel Queen 

Following nearly two decades of 
widespread use of sound reinforce-
ment equalization, most users are at 
least conversant with the problems 
of direct, early and late sound that 
created so much confusion at one 
time. Yet, despite use of highly 
sophisticated equipment and tech-
niques, so many sound reinforce-
ment and theater reproduction 
systems fail, particularly in the high 
frequency range. Typically, systems 
designed for film and for sound 
reinforcement tend to sound harsh, 
thin, or dull, seldom having the 
natural smooth high-end charac-
teristics of some of today's better 
high fidelity home reproduction sys-
tems. 

This happens despite the use of 
transducer elements at least com-
parable in quality to those used in 
the home systems. 

Harshness in many systems can 
be merely the result of a poor choice 
of components. However, in those 
where the components are of good 
quality, where levels have been 
adjusted to avoid distortion in all 
elements of the signal path, the 
harshness may be the result of 
improper consideration given to the 
directional characteristics of the 
transducers during the equalization 
process. 
No real physical microphone or 

loudspeaker has a perfect direc-
tional pattern unvarying with fre-
quency. Because the transducer has 
a finite unchanging size, while the 
wavelength of sound changes with 
frequency, the relationship between 
the wavelength and the transducer 
size must also vary with frequency. 
The degree to which the transducer 
designer overcomes the effects of 
this physical law often determines 
the sound quality of his product. 
The most common high frequency 

equalization error occurs during the 
use of a measuring microphone. 
Contrary to popular belief, no om-
nidirectional microphone is truly 
omnidirectional. The microphone is 
omnidirectional below a certain fre-
quency related to the relationship of 

wavelength to the diameter of the 
microphone diaphragm and the case 
around it. As shown in Figure 1, 
when the diameter of the diaphragm 
is near a half wavelength of sound, 
the net pressure on the diaphragm 
approaches zero. At this frequency, 
the diaphragm can only pick up 
from its front and rear. 

Figure 1. When the sound wave 
approaches 90° incidence, the + 
and — pressures tend to cancel 
when the diameter of the micro-
phone equals a half wave length. 
However, no such cancellation oc-
curs with 0° incidence. 

However, because the sound has 
to diffract around the case in which 
the diaphragm is held, this relation-
ship is never exact, so full cancella-
tion cannot take place. Often, 
structures are added to the case in 
front of the diaphragm, to help to 
reduce the effects of the wavelength 
relationship. 
Above this frequency, as the di-

ameter approaches a wavelength 

and begins to exceed it, the direc-
tivity becomes sharper. Thus, the 
sensitivity on the axis on the micro-
phone compared with the random 
incidence response of the micro-
phone is as shown in Figure 2. This 
figure shows that such a microphone 
placed in a diffuse field, that is, one 
in which sound is coming equally 
from all directions, will show a flat 
response. However, if the field is 
directional, the response will vary 
depending on the dominant direc-
tion in the field. If most of the sound 
impinges on the front of the micro-
phone, the response will be peaked 
at the high frequencies. On the 
other hand, if most of the sound 
comes from the sides, the response 
may look flat. If the response tends 
to come from the back, the response 
will look deficient at high frequen-
cies. 

Figure 2. Comparison of response of 
a one-inch precision microphone to 
signals at 0°, 150° and random 
incidence. 

Since one seldom finds a sound 
field which is truly diffuse, these 
directional effects always affect the 
accuracy of the high frequency 
equalization. The importance of this 
can be appreciated when one real-
izes that the error for a one-inch 
precision measuring microphone 
reaches 3 dB at about 4.0 kHz and 
maximizes at about 13 dB at 15.0 
kHz. A half-inch measuring micro-
phone improves the situation some-
what and a quarter- inch microphone 
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HOW TO SEE A PROFIT 
IN THE RELIGIOUS MARKET. 
• THE COMPACT TOA MODEL RX-31C MIXING CONSOLE. 

They're all over the place. From 
the big city to the rural recesses of 
America. And no doubt, many of them 
are your best customers. Or should 
be. They're the small churches, 
synagogues and various houses of 
worship that need a cost-effective 
and dependable solution to spreading 
the word; an affordable sound system 
controller that gets the message 
across to the fold without emptying 
the collection plate —a way to 
communicate the words and music 
clearly without garbling missives and 
slurring sermons. 

:ntroducing the TOA Model 
RX-31C Church Mixer. 
The perfect eight by one, tabletop 

or rack mounting mixer that can be 
spec'd into the smallest chapel on the 
stingiest budget. 

Engineered with the same 
reliability and quality performance 
that is the halmark of the TOA 900 
Series P.A. Amplifiers, the RX-31C 
("C" for church, get it?) is compact 
and loaded wIth the practical, useful 
features that you need for the church 
jot. Like: effective, five section 
peaking equalization and built-in high 
and low pass filters;on each input, 

crafted in Japan. 
Proven in the States. 

mic/linè and trim control, channel 
on/off, phantom power for 
condensers from a heavy-duty power 
supply, headphone monitoring, and 
L.E.D. peak indicators for accurate 
level control. The 31C is fully 
transformer isolated on both the in's 
n' out's which are on XLR's. From a 
nominal + 4 to a max of + 24 dBm you 
get performance for any pulpit: 20 Hz 
to 20 kHz, + 0.0-2.5 MI less than 
0.05% THD (+ 4 dBm @ 1 kHz); and a 
quiet — 132 dBm E.LN. on hum and 
noise: to keep the hum out of the 
hymn. To keep the control setting 
sacred, an optional attractive cover 
can be easily fitted over the top 
panel. To feed a tape machine there's 
an individual Record Out from the 
Line feed. Literally, everything you 
need to convert the tired, worn-out 
junk and go on your own crusade to go 
after the new business that's out 
there waiting for you. 

Start with a TOA RX-31C mixer, 
but don't forget that you've got all the 
modular TOA 900 Series P.A. 
components to go with it. The 
RX-31C has been engineered to be an 
additional, integral component to an 
entire 900 Series RA. system. No 

matter which way you turn, TOA has 
a way for you to get wholly involved 
in the religious market. 
And see a profit. 
Call us for all the details. You just 

got the word. 

TOA Electronics, Inc. 
1023 Grandview Drive, South San Francisco, CA 94080 
(415) 588-2538 Telex: 331-332 ,€ 1981 TI/A Eledrows 
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almost puts the error out of the 
audio band. 
Many microphones used for 

sound reinforcement equalization 
are effectively larger than a one- inch 
measuring microphone. 
The degree to which such a 

problem exists during a measure-
ment can sometimes be ascertained 
by rotating the microphone about 
during the measurement. However, 
this method will seldom provide an 
adequate compromise answer 
—partly because of the interference 
of the case and often, the inter-
ference of the device which is 
rotating the microphone (which fre-
quently is all thumbs). 
The best solution to this problem 

is the use of a small microphone 
such as a standard quarter- inch 
unit. The choice of such a micro-
phone must be made with care, 
since the smaller a microphone, the 
lower its signal-to-noise ratio will 
be. One must pick a microphone 
which will have at least a 10-dB 
signal-to-noise ratio in the lowest 
level band to be read. 
The problem is exacerbated by 

the inability of many sound rein-
forcement loudspeaker systems to 
provide a uniform sound field. Un-
less the system has a truly constant 
directivity with frequency, the sound 
field will be highly non-uniform. 
This can be seen by referring to 
Figure 3, in which the directivity 
pattern of a loudspeaker is superim-

posed upon a room showing the 
direction and relative amplitude of 
early reflections in the room. 

Figure 3. At some frequencies, the 
directional pattern of the speaker 
will result in waves arriving off-axis 
to the microphone at amplitudes 
exceeding that on-axis. 

Such a pattern is frequently found 
in the high frequency response of 
many systems. What is worse, when 
one moves off the frequency from 
which this pattern was measured, 
the pattern will change radically. 
Nodes will become peaks, etc. 

Even with a perfectly non-direc-
tional microphone, at all frequen-
cies such a loudspeaker array would 
create problems for equalization, 
since there would be no way that the 
early sound in one area would be the 
same as the early sound in another 
area. It would be necessary with 

SYSTEMS 

"THE INNOVATORS" 
Providing a complete line of superior paging terminals and encoders to the world. 

ENCODERS 
* Compatible with any coding 

format and timing scheme 
* From 30 to 1800 calls 
* Voice and tone, or tone only 
* Two and five tone 
* Digitally synthesized tones 
* Solid state reliability 
* Group call 
* PagetronicrM 

INDUSTRIAL PAGING TERMINALS 
* Rotary and touch-tone dialing 
*100 to 1800 pagers 

SECURITY ALARM & 
GUARD PAGING TERMINALS 

*Pageguard im 

All our products are designed for heavy use - built to LAST 

 "imitated but never duplicated"  

Contact us to discuss your needs: 603/889-8564 

A DIVISION OF THE SUCCESSOR CORPORATION 

P.O. Box 278 
Executive Drive 

Hudson, N.H. 03051 

such a system to provide a compro-
mise equalization so that no seating 
area would be worse than any other. 
However, if the microphone is direc-
tional and non-uniform with fre-
quency, then the probability of error 
in such a compromised equalization 
scheme becomes very high. 

In reality, all loudspeaker systems 
have some defects with regard to 
uniformity of directivity. Seldom can 
one build a system which consists 
only of a single perfectly designed 
cluster. Usually, loudspeakers must 
be included to fill areas missed by 
the main units. Sometimes addi-
tional loudspeakers are required 
with delay in areas where features 
such as balconies shadow the clus-
ter. Thus, we nearly always are 
dealing with a sound field which is 
not diffuse and which presents a 
different frequency response de-
pending on the direction the sound 
impinges on the listener. 

Since the listener is a slightly 
directional receptor, this situation is 
not entirely satisfactory. However, 
with skilled equalization, it can be 
made more than tolerable. Since 
each individual's hearing sense has 
a somewhat different directional 
characteristic, it would be difficult 
to design a microphone that would 
predict the response of the listener 
accurately. When one considers the 
special design details of the sense, 
such as head movement and central 
processing of the binaural sound, 
the design of an equivalent micro-
phone becomes more difficult. The 
best answer therefore, is a truly 
nondirectional microphone. 

In conclusion, it is necessary that 
when equalizing a room the smallest 
possible microphone be used, con-
sistent with an adequate signal-to-
noise ratio, and that careful atten-
tion be given to the characteristics 
of the loudspeakers. The micro-
phone should preferably be no more 
than a quarter- inch in diameter and 
should be capable of placement at 
least two feet from solid objects, 
including the body of the person 
taking the measurement. Equaliza-
tion can then be carried out using 
the guidelines available in the liter-
ature and from equipment manufac-
turers to provide the broadband 
equalization of the loudspeaker in 
the room. Narrow band equalization 
may then proceed, if necessary, 
utilizing the complete system in-
cluding its own microphones. LI 
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ITT JUST REINVENTED 
INTERCOMMUNICATIONS. 
AGAIN. 

ITT loves invention. That's why 
we're a world leader in duplex 
intercom systems. 
Our revolutionary micro-

processor-based Time ExpanderTM 
system set new standards for the 
industry by combining un-
matched features, flexibility and 
economy. Providing unmatched 
sales and profits for our 
distributors—all in the same 
package. 

Now, we've done it again. 
A small miracle called 

Minicom® II. What the 
Time Expander does for your 
larger customers, Minicom II 
does for the vast majority of your 
market: 8-64 stations. With a 
breakthrough pricing advantage 
below 24 lines! 

In a micro-sized cabinet 
that measures barely 
153/4 " x 271/2  " x 127 this 
advanced software-controlled 
microprocessor system lets you 
offer your customers over a 
dozen standard features 
without prewiring, predesig-
nation or preprogramming. 
All, on compact 2-pair wiring 
with the fastest, most fool-
proof installation on the market. 

Efficiency. And cost effec-
tiveness. Direct dialing... 
hands-free conversation... 
camp-on...paging with meet-
me ... are just some of the 
'standard' features that give us 
the edge in intercom technology. 
To give you the edge in sales. 

Plus our exclusive combination 
of hands-free speed with full-
duplex on handset-to-handset 

calls. Extremely versatile call, 
transfer and forwarding abilities. 
And that's not all. 
As part of our ELS intercom 

family, the system also offers 
sophisticated capabilities that 
make it ideal for school and 
hospital use. Exciting options like 
background music, dialed in or 
out at each extension. And 
much, much more! 
No compromises. It's this 

simple: we just invented a whole 
new group of prospects for you. 

Because with ITT, smaller custo-
mers don't have to settle for 
pared-down features. And you 
don't have to settle for reduced 
margins. (Line-by-line, 
instrument-by-instrument, 
nothing even comes close!) 

For more information on our 
distributor program, contact Ron 
Stone, President, (212) 839-0500. 

TDESD 
One World Trade Center, Suite 8927 

New York, NY 10048 

© 1980 International Telephone & Telegraph Corporation 



Arizona's air had a "chill" to it, 
but at the ' BMA's 11th National 
Convention, held at Mountain Shad-
ows in Scottsdale, October 11-14, 
the temperature was " hot." Enthusi-
asm was the theme. Membership 
rose and the attendance increased 
from 200 to 276. Many more man-
ufacturers of amplifiers, tapes, 
background and foreground music 
systems were present. 

Stacey Brown, Keen Smith and 
Bruno Fulde were nominated to the 
board of directors for the '81-82 
fiscal year. They, with the other 
board members, unanimously voted 
in the previous year's officers to 
serve another term. So Dan Lee will 
continue at the helm, with Peter 
Jordan as VP, Dan Hart as Treasurer 
and Carol Mayer as Secretary. 

Jack Berman's audience-captivat-
ing seminar on Effective Sales Tech-
niques proved to be both educa-
tional and enjoyable. His Buddhis-
tic principle, ESHO FUNI (human 
and environment are separate but 
together) combined with Eric 
Berne's Games People Play and Dr. 
Harris' I'm OK, You're OK and right 
brain/left brain theories, simplified 
selling techniques. The point he 
made was not to sell the customer 
but to have him buy. 
Don Rada, a 3M executive whose 

forte is Time Management semi-
nars, reported on Joe Sugarman's 
book Success Force. Don elaborated 
on Sugarman's simple six- point 
positive force philosophy. The 
points are 1) always be honest, 2) 
cherish your failures, 3) relish your 
problems, 4) concentrate your 
powers, 5) do it differently, and 
Don's favorite, 6) clean your desk. If 
a businessman studies Sugarman's 
tenet, he can't fail. 

Bruce Warden of Bruce Warden 
and Associates, Phoenix, Arizona, 

IBMA MEETS 
discussed sound formulas and 
graphs to aid in masking and setting 
up the acoustically scund room. 

Glen Tanner offered a seminar on 
the importance of the business 
computer today and how it will 
affect business tomorrow. 

Manufacturers represented in-
cluded: 

Aiphone presented their EX micro-
processor intercom system. 

Argos Sound showed their baffle-
speaker transformer units. 

Atlas Sound displayed their OS-8v 
and OS- 12v Omni Series micro-
phone stands. 

Audio Environments introduced their 
airline entertainment service. 

Bogen showed their amplifier Series 
MBA- 15, 30, and MBA-60. 

Casco Background Sound exhibited 
their DD-880 direct drive console 
with dust cover. 

Communications Company Inc. intro-
duced their programmable dual-
channel amplifier, the I-C 28. 

Communitron presented their Drive-
Thru system and their paging 
telephone systems. 

Customusic Rowe International, Inc. 
showed their CPC line of back-
ground music units. 

JW Davis & Co. announced their DF 
series amplifiers. 

EMS/Music exhibited their packaged 
foreground music system, the 
EMS 2000 tape cartridge player. 

Fanon introduced their public ad-
dress amplifier, the PAA series. 

Fourjay Industries exhibited their ul-
timate weathertight TELCO pag-
ing horn. 

Horizon Industries, Inc. showed their 
visual high- image display. 

Johnson Electronics exhibited their 
amps, tuners and RF equipment. 

Magnetronics Inc. defined their 
Motivational Music. 

Marsh Products highlighted their 
drive-thru mikes. 

McGohan Electronics Inc. featured 
their 10-100 watt amps. 

McMartin Industries highlighted 
their automatic level controller, 
the LR1009. 

OZ highlighted their color-coded 
music library. 

Quam-Nichols Company showed their 
8C1000 coaxial 8- inch loud-
speaker. 

Raytronics demonstrated their drive-
thru communications systems. 

Seeburg Music highlighted their sat-
ellite distribution and their 
MTN-10 tape cartridge system. 

Tape-Athon exhibited their Mes-
senger II and their automatic 
background music systems for 
broadcasting, wire service or 
CATV transmission. 

Telephone Sales and Service dis-
played their electronic Private 
Automatic Exchange, the Select-
0- Phone II. 

Telex Communications Inc. presented 
their wireless microphone sys-
tem. 

3M exhibited their Cantata System, 
Intracom and drive-thru service. 

Toa Electronics, Inc. showed their 
900 series of PA amplifiers. 

Trutone Electronics, Inc. introduced 
their 701 1-watt amplifier and 
their RPM audio voltage and 
power meter. 

University Sound exhibited their out-
door and underwater speakers, 
UW-30. 

West Penn Wire Corp. showed their 
Perfect Pair and Perfect Stripe 
multiconductors. 

Yesco Foreground Music presented 
their Series One cartridge tape 
players, model 400, and their 
Series Two continuous cassette 
Alternative Models 501-510. III 
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Why not 
get the whole 
system from us? 
For more than 12 years SAN/BAR has been the industry 
leader of line card innovations and reliability. Now we 
have !he most complete line of key system packages for 
customer applications including the: 

• SB6620 3 line — 10 station intercom 
• SB6610 5 line — 10 station intercom 
• SB6630 6 line — no internal intercom 

• SB6640 9 line — 20 station intercom 

• SB6680 6 line — voice announcing, soft paging and 
background music 

• SB6615 14/29 line — 8-48 station multi-path intercom 

Introducing 
the SB6640 

Key System... 
• Up to 9 CO/PBX lines 

• Up to 20 stations of rotary and tone intercom 
• 25 pair connectors rather than "66" type connecting 

blocks 

• Small, lightweight — easy to install 

• Economically priced with the same two-year warranty 
• Veisatility of a mixture of lines and special features 

Off premise extensions — SB4100A 

Music-on-hold line cards — SB4200A 

FM receiver music source — SB4201A 
Add-on-conference — SB4452B 

Paging access — SB402C 
Call announcing with handsfree answer back — 
SB6624A 

For more information contact our Marketing Department 
at 1-800-527-4837. 

Other people say 
our line cards are 
the best for their 

key systems 

Power Supply 
Modular in concept 
for easy installation 

Six line card 
or feature slots 

Additional line card 
or feature slots 

20 station rotary 
and tone intercone 

25 pair connecto 
for convenient access 
to USOC jacks 

Ringing Generator 
Optional plug-in feature 

Interrupter 
Industry standard 
plug-in connection 

25 pair connectors 
to feature blocks 

Business Systems Division 
Telephone Service Center 
Transmissir,) Systems Division 
Breakfree Division 

Corporate Offices: 
17422 Pullman St. 
Irvine, CA 92714 

Serving the Telephone Industry Since 1962 

cgeL e SAN/BAR r,„ SAN/BAR Corporation 
Business Systems Division 
2405 South Shiloh Road 
Garland, TX 75041 
Phone: 214-840-2710 
Toll free: 1-800-527-4837 

Our line cards have made us a leader in the field for years . . . now we're taking the lead in key systems 



Eyeing the eisles 
at 'BMA 

From left, Paul Kitchka, Bob Johnson, Gene Magrine and Allan Ross, 
Customusic. 

Geoff Meagher of AEI. 

Jim McGohan and Rosalie McGohan 
Monk, McGohan Electronics. 

From left, Bob Gray, Kathie Rubin and Mark Torrance of Yesco. 
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The Bose 802 Driver. 
High technology. High performance. 

Efficiency. 

The advanced materials and construction of the Bose 802 Driver 
provide performance unobtainable from speakers of conven-
tional design. And the acoustically coupled array of eight drivers 
in each Bose 802 System delivers smooth response, clarity and 
bass output that belie its compact size. 

For more technical data and a demonstration of the Bose 802 
Loudspeaker System, contact your authorized Bose Profes-
sional Products Dealer. 

.15r151.54E" 
Better sound through research. 

Covered by patent rights issued and/or pending. 
802 speaker design is a trademark of Bose corporation. 
e Copyright 1981 Bose Corporation. 

Low-impedance voice coil ® uses 
edgewound aluminum ribbon for 
maximum conversion efficiency. 
Nonmagnetic frame C) and one-
piece backplate/centerpole 
reduce flux leakage and wasted 
fringe field energy. 

Accuracy. 
Planar spider assembly C) and foam 
surround e provide high linear ex-
cursion and low distortion. Syncom" 
II computer analysis controls total 
radiated power spectrum of each 
unit for unprecedented manufactur-
ing consistency. 

Power. 
12-ounce high-energy Ferrite V 
magnet C) increases overall sensi-
tivity and power output. Curvilinear 
cone shape maximizes effective 
piston area. 

Reliability. 
Glass-reinforced polymer frame 
is impervious to warping. Aluminum 
bobbin e and exclusive high-tem-
perature insulation system protect 
against voice coil deformation 
and burnout. 

I—Bose Corporation, Dept. SC 
The Mountain 
Framingham, MA 01701 

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

D Please have your representative contact 
me. 

Name.  

Firm.  

Street.  

City- State. Zip. 

Telephone: ( )  
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Joe Palmieri of Bogen. 

• — 
Bill Little of Quam-Nichols. 

Lee Tate of Tape-Athon. 

Kilroy Hughes (left) and Bernard Kron of EMS. 

Lou Valente (left) and Don Hastings of West Penn Wire. 

Hiko Shinoda (left) and Jack Craig of Aiphone. 
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A new way to play the 
numbers and win big. 

New Mini-Tridex intercom opens doors wide for 
dealers among smaller comp: nies that couldn't 
afford a Tridex before. 
Sure our microprocessor-controlled Tridex inter-

com for up to 5,000 stations is super. But a lot of 
smaller compan es felt they couldn't afford it. The 
numbers weren't right for them. That is, until now. 
Because now Ring is introducing is new micro-

processor-controlled Mini-Tridex ( CB900) for up to 
56 stations ata price that's virtually irresistible! 
Suddenly even small companies are prospects 

for this incredible hands- free intercom. With features 
like group hunting, conferencing, automatic 
callback on busy lines, priority ca I and more, it's 
an easy package to sell. 

Dealers will now find the Ring-Master line even 
more competitive than before. Besides the new 
Mini-Tridex they can offer customers our famed 
Ring-Master Tridex for 30 to 5,000 stations; the 
advanced Modulex fcr 5 to 70 stations; and he 
handsome Simplex for 2 to 20 stations. 
These profitable systems recuire little service, are 

easy to install and are backed by Ring-Master's 

internationally-respected quality control and 
techn cal support. 
We've got the winning numbers. Find out how to 

deal yourself in by calling 516-293-6700 or mailing 
the coupon Ring Communications, Inc., 35 
Pinelawn Road, Melville, NY 11747. 

00 Ring Communications, Inc. 
35 Pineia,,, ,v 11747 

Yes! Fm interested in discussing an exclusive Rng-
Master dealership. Contact me right away. 

NAME 

TITLE 

COMPANY 

ADDRESS 

2ITY 

I ELE RHONE 

STATE ZIP 
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Shirley Tartak of Trutone. 

Tom Hendricks of Atlas Sound. 

Bob Morrison of Fanon. 

Jerry Wade of Telex. Peter Paylian of Raytronics. 

Bob Flynn (left) and Jim Trecek of Seeburg Music. 

Dan Lee (left), IBMA President, and Jack Berman, Conference speaker. 
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THE NEW TOA 
RX SERIES SUB-COMPACTS. 

THE TRAVELLING CONSOLES THAT WON'T DRIVE YOU TO THE POORHOUSE. 
For any demanding high quality 

professional sound reinforcement 
requirement, there's now a choice 
between the real expensive and 
the embarassingly inadequate: 
The TOA RX Series. 

Starting as low as $1,130.00 for 
our RX-5A console and all the way 
up to our 32 by 8 RX-7 Model, you 
now have the performance, fea-
tures and flexibility to create a 
professional sound system that can 
handle the simple showcase gig or 
the big concert job. Of course, if 
you need to record, the necessary 
features are all there. 
Our top-of-the-line Series, the 

RX-7 is available from 16 in/4 out 
(pictured below) to 32 in by 8 out. 

It's modular, and has features too 
extensive to cover here. When an 
RX-7 is more than you need, we 
make three smaller RX Series 
consoles that will more than get 
the job done: The RX-5A (8 by 2); 
The RX-6A (12 by 2); and the 
RX-5/16A (16 by 2). 
Whatever model you choose in 

the series, you get a — 128 dBm 
E.I.N. hum and noise figure (20Hz - 
20 kHz). Quiet. THD at + 10 dBm 
is typically less than .08%. Clean. 
And crosstalk is — 60dB (1kHz, 
input to output), — 70dB on the 
RX-7 Series. Professional. All the 
way, including heavy-duty XLR type 
connectors on many of the I/O's. 
Give us a call at (415) 588-2538. 

\\\A \bk‘ 

4›. 

We'll rush out all the spec's and the 
name of your nearest qualified TOA 
dealer. We're confident you'll want 
to sit behind the superb handling 
of an RX. The consoles that have 
performance and features to spare 
—and the serious subcompacts that 
won't drive you to the poorhouse 
while you're on your way to the top. 

Crafted in Japan. 
Proven in the States. 

' 0  TPA 
TOA Electronics, Inc. 
1023 Grandview Drive 
South San Francisco, CA 94080 
(415) 588-2538 Telex: 331-332 
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Don Speegle of Toa. 

Charles Round of University Sound. 

Jim Starkloff of McMartin. 

Jonas Olmsted of Oz Productions. John Bolendz of Magnetronics. 

Mike Jordan (left) and Peter Jordan of Communications Co. 

Scott Vesper and Ann Bascom of Communitron. 
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...17,000 to One 
OAKTRON Has What You Need 
Maybe you don't need Oaktron's tough little communications 
speaker that went to the moon, along with some of the most 
reliable radio gear ever developed. 

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

Oaktron has made over 17,000 different sizes, models, and 
configurations of loudspeakers—to the most demanding 
specs imaginable—for some of the biggest rames in the 
communications field. Plus the Hi-Fi, music, auto, security, 
and commercial sound fields as well. 

Oaktron has the experience, the expertise, and the facilities 
to make the speaker you need—the odds are over 17,000 to 
one. 

All Oaktron's manufacturing plants are in the heartland 
of America—easy to reach, deal with, ship from, talk to— 
and understand. 

Ask for Oaktron's 
catalogs of over 185 
models, ready to ship. Or, 
send us your specs—you 
may be surprised at what 
we can do. 

YOL R BWEPRINT TO BETTER SOUND 

KTRON 
INDUSTRIES, IINC. 

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

This year's International Back-
ground Music (I BMA) trade show in 
Scottsdale, Arizona featured a booth 
with a " visual" difference. The 
booth belonged to Horizon Indus-
tries—there to introduce their line 
of computerized visual communica-
tions sytems. 
The Horizon CT Visual Communi-

cations Systems are a compact, 
highly attention-getting and ex-
tremely flexible advertising and pro-
motion medium employing sophisti-
cated, state-of-the-art microproces-
sor technology. Each CT system 
produces bold letters, numbers and 
symbols in bright red, 2- inch- high 
LEDs on a contrasting black display 
board. The systems are housed in a 
handsome solid oak cabinet that 
can be set directly on a countertop, 

Mentions 
mounted on a wall or pedestal, or 
ceiling-suspended. There are cur-
rently four Horizon models avail-
able: the CT10, a one- line, 16-
character display; the CT20, a one-
line 24-character display; the 
CT30, a one- line 32-character dis-
play; and the CT40, a two-line 32-
character display, 

Each system is easily pro-
grammed via the detachable key-
board to display information in a 
variety of movement modes: flash 
(on and off), march (travelling right 
to left), write-on ( letter by letter left 
to right), and scroll ( bottom to top). 
Each unit's memory can store up to 
900 characters, which can be sub-
divided into 3 segments, to be 

programmed together or separately 
for display at a predetermined time. 

But what, you may ask, do com-
puterized visual communications 
systems have to do with background 
music systems? A fair question. And 
one for which Phil Sibinski, Horizon 
Industries' National Sales Manager, 
has a ready answer. 

"Like background audio com-
munications systems, the Horizon 
CT series of computerized visual 
communications systems are de-
signed to influence consumer be-
havior. Our systems actually rein-
force messages presented through 
audio media, because they have the 
ability to cut through other distrac-
tions yet are, in themselves, non-
intrusive. 
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Isn't The Only Reason 
You'll Like Our 

Line Status Monitor. 

The LSM 2000, Line Status Monitor, ex-
pands the capabilities of your PABX system 
by utilizing the most modern and efficient 
features available. At the same time it 
eliminates the need for costly key tele-
phone sets and still provides the functiona 

equivalent to 
Key Systems. 

LSM I  
2000 I 
Control 

Features include.   
Ill Busy Station— When a telephone in 

the group is in use, the associated LED is 
on steady. 
D Idle Station — LED is dark when tele-
phone hand set is in place. 
D Ringing Station — LED associated with 
ringing station flashes on and off in con-

junction with an alert tone until station 
answered or call is abandoned. 

El 20 Station Group — The LSM 2000 may 
be used with groups from one to twenty. 
D Multiple Location — Same station moni-
toring may be accomplished at more than 
one location or several groups of same 
and/or different stations may be accom-
plished from one control unit. 

The LSM 2000 for improved 
efficiency and reduced expense. 

Southwest 
UtiIities 
1301 CORNELL PKWY 
SUITE 800 
OKLAHOMA CITY. OK 73108 

For more informarion call 405•946-1200 
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"There are two basic ways any 
sales business can grow: 1) sell 
more customers on your present 
product line, or 2) sell your present 
customers a wider range of prod-
ucts. Horizon systems can dramat-
ically complement and expand the 
background music dealer's product 
line." 

Horizon has identified over 40 
possible markets for the CT systems 
gathered under nine major catego-
ries: financial institutions; lodging, 
food and beverage; automotive and 
recreational vehicles; general com-
munications; major retailers; super-
markets and drugstores; entertain-
ment centers; industrial sales and 
specialty shops. 

Financial Institutions--in this in-
creasingly competitive business, 
Horizon CT systems can bridge the 
gap between bankers and custom-
ers. The systems car be used in the 
lobby, at the drive-up teller and at 
remote banking facilities' automatic 
teller machines to assist in cus-
tomer communications. They can 
provide current service information, 
highlight changing yield rates and 
new financial products and services, 
and further the bank's involvement 
in community activities. 

Lodging, Food and Beverage 
The hospitality industry can use the 
system to cross-sell customers on 
other products and services within 
their facilities. Hotels can advertise 
about restaurant specialties, lounge 
entertainment and other features. 
Fast-food restaurants have the abil-
ity to bring visibility to new products 
or " fri,1 items," such as pies, sun-
daes o' birthday parties for children. 

Automotive and Recreational Ve-
hicles— Factory rebates on new cars 
can be emphasized, as well as EPG 

ratings and special discounts. A 
delineation of standard equipment 
on the sales floor can be presented. 
Horizon systems can also serve as a 
subtle reminder to salesmen to 
cover important points and at the 
same time convey important sales 
information to customer prospects. 
General Communications— Radio 

and TV stations can promote up-
coming remote broadcasts two to 
three days before they are held and/ 
or provide the free use of a Horizon 
system as an incentive to adver-
tisers who place multiple placement 
contracts with their stations. Travel 
terminals can use the CT system to 
communicate arrivals, departures, 
changes in scheduling, general 
routing, coordination and public 
relations. 

Major Retailers—The systems 
can give shopping malls and shop-
ping centers the ability to communi-
cate to on- premises customers in 
spite of cutbacks in staff. Depart-
ment stores can use the systems to 
direct attention to their products or 
departments as their marketing 
strategies vary. 
Supermarket, Drugstores— Su-

permarket chains traditionally use 
mass media advertising of best buys 
to promote store traffic. Once cus-
tomers are on the premises, the CT 
systems can bring up the visibility of 
the high- profit areas, such as the 
deli, bakery, etc. Drugstores find the 
systems effective in influencing cus-
tomers at the prescription desk to 
buy other items while they await the 
filling of their order. 

Entertainment Centers—Sports 
clubs of all types use Horizon sys-

tems to help build pro shop sales, 
promote upcoming member ac-
tivities and tournaments, promote 
food and beverage sales, and gener-
ally to communicate in an attention-
getting, tasteful way to members 
and guests. Movie theaters advertise 
upcoming attractions and sell time 
on the system to surrounding busi-
nesses, such as bowling alleys and 
restaurants, to solicit after-show 
business. 

Industrial Sales— Manufacturing 
plants can use the CT systems to 
help the personnel department pro-
mote employee service recognition 
or upcoming employee activities. CT 
systems can also be used in trade 
shows and meetings to welcome 
VIPs to the plant and to communi-
cate in- plant the services of the 
credit union. 

Specialty Shops--With the Hori-
zon systems, specialty shops have 
the flexibility to highlight slow sell-
ers or high- profit items. The major 
objective in most specialty shops, 
such as nurseries or home-care 
centers, is to cross- sell the cus-
tomer on more than just what they 
came in for. On-premises selling in 
high traffic areas is the major way 
the systems assist retailers. 

Horizon currently plans some ex-
citing developments in the CT series 
systems: 

Networking will allow one central 
source to program indoor systems, 
remote systems or a series of both 
within a facility. Networking could 
have application in an airline ticket-
ing gate, where information such as 
flight numbers, departure times and 
departure cities are changed fre-
quently, often several times per 
hour. On the CT system, this infor-
mation is stored on a computer, 
which automatically updates the 
information on a timely basis, avoid-
ing the labor and confusion of 
frequent manual changes. Horizon 
plans to develop local and global 
networking. Global networking has 
the additional capability of commu-
nicating with message centers in 
numerous facilities over telephone 
lines or FM radio bands. 

Foreign Language Capabilities — 
With simple internal software modi-
fications, Horizon CT systems can 
currently perform in any of the 
romance languages. One of the 
developments still ahead is the 
adaption of the CT systems to 
virtually any foreign language. C] 
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The sensatonal iew Swintek dBS Wireless Microphone 
System features a mini- wed transmitter that is small 
enough to be hidden anywhere, yet it provides quality sound 
recording that meets the demands of even the most exacting 
professional filmmaker. The transmitter weighs only five 
ounces, will accept any type microphone and can easily be 
hidden in costumes, even a brief bikini. The receiver is fully 
portable and operates on either AC or DC. The entire system 
comes with a smart- looking custom carrying case and here's 
the best news of all — Swintek srstems from $995 to $2275 
complete, with a guarantee that it will equal or outperform 
any competitive brand. So write for our free specification 
data sheets. 

Available for Sale or day, week or month Rental from: 

...the wireless microphone system small enough to be hidden anywhere 

Swintek MARK SM58/dBS Swintek MARK 2L/dBS 
Complete with antenna, BUB complete with HAND-HELD 
battery anc mic stand. Girl NICAD, battery charger. 
optional. and carry case. 

TELECOMMUNICATIONS DIVISION 

(408) 249-5594 TELEX #172-150 SUVL SWINTEK 
1180 Aster AvenJe, Unit J, Sunnyvale, CA 94086 

December 



nEw RODUCT.1 
SPEAKER SYSTEM 
A two-way loudspeaker system, 

Model 711, boasts a 15- inch woofer, 
horn, and horn compression driver, 
all in a rugged, compact package. 

Suitable for small to medium-sized 
performing groups as well as 
schools, churches and auditoriums, 
the systems have high-frequency 
horn and driver combinations in 
addition to both the horn and woofer 
front-mounted, for easy servicing in 
he field. Power handling capacity is 
150 watts of continuous program 
material; impedance is 8 ohms and 
sound pressure level 101 dB at one 
meter with one-watt input. The 
system features a special variable 
sound dispersion control. Operation 
involves simply adjusting two slid-
ing controls for one of four sound 
dispersion patterns: 60°, 90° left, 
90° right, or 120°. The 60° setting is 
used where narrow, " long-throw" 
coverage is desired; the 90° settings 
are for medium-range coverage, or 
for odd-shaped rooms; and the 120° 
setting is for wide area coverage in 
"short-throw" applications. This 
feature allows covering a wide vari-
ety of room configurations with just 
two speakers. Model 711 is de-
signed as a portable loudspeaker 
system and is truly roadworthy. It 
has a durable, lightweight plywood 
cabinet; a tough, acoustically trans-
parent metal grille; and convenient, 
integral carrying grips built into the 

sides of the cabinet. Overall dimen-
sions are 702 mm H x 584 mm W x 
402 mm D (275/8 in. x 23 in. x 
15 13/18 in.). Weight is 30 kg (66 
lbs.). An optional vinyl cover, com-
plete with cable pocket, is available 
for each speaker. The rear-mounted 
jacks on the speaker cabinet allow 
the option of external biamplifica-
tion, without internal wiring 
changes. 
E For more information write 100 
on the inquiry card. Or write: Shure 
Brothers Inc., 222 Hartrey Ave., 
Evanston, III. 60204. 

MONITOR AMP 
The OMNI-Q is a stereo 8-chan-

nel- in, 1-channel-out general pur-
pose cue and monitor amplifier. It 
provides a simple, compact method 
of handling a variety of monitoring 
and cueing situations with multiple 

sources of audio. Functions include: 
remote/network line monitor and 
buffer amplifier; transmitter input 
selector and monitor; automation 
cue amplifier; tape recorder input 
selector; telephone line source se-
lector; and earphone amplifier. Spe-
cial features include stereo LED VU 
meters with front panel calibration 
(-20 to + 8 dBm); capacity to 
drive external stereo speakers at 2 
watts per channel; two built-in 
speakers; front panel headphone 
jack and speaker switch; built-in 3 
frequency oscillator ( 40, 400, 
7500 Hz) with level control for 
checking frequency response of au-
dio sources; front panel jacks for 
easy connection of test equipment 
to switched audio bus; stereo or 
mono capacity; and compact, rack-
mounted packaging. 
Ill For more information write 101 on 
the inquiry card. Or write: Conex 
Electro Systems, 1602 Carolina St. 
#3, Bellingham, Wash. 98225. 

HEADPHONES 
The DM-1 double-muff and SM-1 

single-muff noise cancelling head-
phones have special aluminum in-
line control boxes with microphone 
on/off switches, recessed volume 
controls and stainless steel belt 
clips. The units are rugged enough 
to withstand educational and rental 
applications. 
E For more information write 102 
on the inquiry card. Or write: Mini-
corn, PO. Box 302, Walnut Creek, 
Cal. 94596. 

CHARGERS 
Recently engineered accessories 

for the telecommunications industry 
include Controlled Ferroresonant 
Chargers, DC Power Systems, and 
DC Power Bays. Other equipment 
offered comprises Uninterruptible 
Power Systems for battery back-up 
of AC PABX switches and key sys-
tems with power requirements from 
100 to 20,000 watts. 

E For more information write 103 
on the inquiry card. Or write: La 
Marche Manufacturing Co., 106 
Bradrock Drive, Des Plaines, III. 
60018. 
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VEHICLE ALARM 
The Sonic Sentry provides burglar 

protection for trucks, vans and cars, 
with no exterior indication of an 
alarm system. When armed, it 
blankets the vehicle's interior with 
harmless, invisible beams. It is 
triggered only by an actual intru-
sion, and sounds a 60-second horn 
blast. At the end of the cycle the 
unit immediately resets itself; if the 
intrusion continues, so does the 
blast. Armed by a simple on-off 
switch, the system has 5-second 
entrance and 12-second exit delays, 
to allow the owner to de-activate and 
re-activate the alarm. Ultrasonic 
technology prevents the compact 
Sonic Sentry from being set off by 
anything outside the vehicle, thus 
minimizing false alarms. 

E For more information write 104 
on the inquiry card. Or write: Moun-
tain West Alarm, 4215 N. 16th St., 
Phoenix, Ariz. 85016. 

WRENCH/STRIPPER 
A combination CanWrench/Wire 

Stripper is designed specially for 
telephone craft work. It mates a 
Bradley insulation stripper with a 
3/8- inch and 7/16- inch socket can-
wrench. The wire stripping head is 
built into the center of the wrench 
handle, providing two stripping 
slots, one for the outside jacket of a 
four wire "quad" and the other for 
the individual conductors. The can-
wrench sockets are of thin-wallec 
construction, allowing easy acces: 
in tight spaces. The deep 1-1/8 inc 
sockets allow use over long binding 
posts. Overall length is sever 
inches. The tool is available in 22 
awg or 24 awg. 

E For more information write 105 
on the inquiry card. Or write: Harris-
Dracon Div., 9541 Mason Ave., 
Chatsworth, Cal. 91311. 

CABLE CHECKER 
The K-Check cable tester consists 

of a test finger, a battery compart-
ment (containing a 5.6V mercury 
battery), an LED-display an a 
female XLR-type connector. Each 
red LED is keyed to a corresponding 
contact (" pin number") in the 
female connector. Connection be-
tween the test finger and any con-
tact in the female connector will 
cause the appropriate red LED to 
light. Connection between the test 
finger and the shell ( housing) of the 
female connector (or any connector 
plugged into it) will cause the green 
(ground) LED to light. If connection 
is made to two or more contacts in 
the female connector, LEDs will 
light for each contact involved. This 
method can speed cable testing: 
simply connect the male XLR-type 
connector on the cable to the female 
connector of the K-Check; touch the 
test finger to each contact of the 
connector at the other end of the 
cable. Illuminated LEDs will indi-
cate how the cable is wired. If the 
cable does not have a male XLR-

type connector, one may use the 
accessory test lead to make contact 
between one of the female con-
nector's contacts and the contacts 
on the cable. This test lead also 
enables the K-Check to be used as a 
general-purpose continuity tester. 
For cables with female XLR-type on 
both ends, or 1/4 -inch phone plugs 
on both ends, adapters ( NAM-8 and 
NAM-9 respectively) are available 
for faster testing. Inputs for mixers, 
amplifiers, tape recorders, etc. may 
be tested to akertain if they are 
balanced or unbalanced, and low or 
high impedance, by checking con-
tinuity between the various contacts 
and between each of the contacts 
and the chassis (ground). 
El For more information write 106 
on the inquiry card. Or write: Neu-
trik Products, 77 Selleck St., Stam-
ford, Conn. 06902. 

COMMUNICATIONS SYSTEM 
Microprocessor-based and digital-

controlled, the Ultracom CX is a 
hybrid communications system that 
combines the features of an elec-
tronic computer-controlled key tele-
phone with the technology and flex-
ibility of a digital PABX. It provides 
the simplicity and ease of operation 
of dedicated feature keys and so-
phisticated cost control systems for 
information management. The sys-
tem offers 32 incoming lines and 
128 extensions, and has been de-
signed and developed for the me-
dium-sized business. The personal 
computerized station allows choos-
ing add-on conferencing, automatic 
call-back, do-not-disturb, call for-
warding, message waiting, parking 
in orbit, or recalling the last number 
dialed. Automatic dialing of fre-
quently-called numbers inside and 
outside of the office can be accom-
plished with the touch of a single 
automatic dialing button. Con-
fidential codes which access special 
network carriers such as Sprint, 
MCI, WATS can remain confidential 
by programming the numbers into 
the system's memory. Costly dialing 
errors are eliminated. A fluorescent 
display conveys up to four message 
waiting numbers, shows the number 
being dialed whether in memory or 
not, and also gives the cost of each 
call made. Other features include 
total hands-free capability on out-
side and internal calls, personalized 
parking orbits, station camp-on, 
paging, privacy and conferencing. 

The system is expandable and mod-
ular in design, with thin, two- pair 
cable to reduce installation costs. To 
effect further cost reductions, the 
system can accommodate single-
line phones wherever desired. On-
site and remote diagnostics help 
provide inexpensive, trouble-free 
maintenance. 
E For more information write 107 
on the inquiry card. Or write: TIE/ 
Communications, Inc., 5 Research 
Dr., Shelton, Conn. 06484. 

December 1981 53 



MIC STAND 

The "Omni Series" of professional 
microphone stands comes in floor 
models, for stand-up performers; 
lectern heights, for tabletop use; 
and with optional horizontal boom 
extensions. These angulated stands 
depart from single- position right-
angle stands, and are supplied in a 
glare-free chrome finish for im-
proved visual appearance on stage 
or in studio use. In addition to the 
traditional 90° setting, the units are 
equipped with adjustable fulcrums, 

offering the advantage of controlled 
microphone- proximity, and the op-
tion of 75° or 105° angular tube-
positioning. Floor stand Model 
OS-12V assures freedom of move-
ment for the performer, and reduces 
line-of-sight interference. It features 
a wearproof grip-action clutch, with 
tube height adjustable from 32" to 
61". For lectern application at ban-
quet and meeting facilities, Model 
0S-8V combines the stability of the 
"Omni Series" base with the angu-
lated options of a smaller telescopic 
tube assembly (variable from 121/2 " 

Reg U S Pat Of1 

NO NEED TO SHOUT! 
Speak Softly with Norcon Talk-Thru 

The Norcon Talk-Thru carries 
voices directly, clearly and 
intimately. It provides clear, 
hands-free, two-way voice com-
munications where security 
and environmental isolation 
are important. 

Incoming volume is automati-
cally compressed, so attendant 
hears at a constant level. And, 
with volume turned up, the 
Norcon Talk-Thru 
can be used for 
local paging and 
announcements. 

\NORCON 

The Norcon Talk-Thru provides 
total security in a bullet-proof 

environment. It is self-contained, 
tamper-proof and rechargeable 
battery operated. 

Thousands of the Norcon 
Talk-Thru communicators are 

in effective operation speed-
ing up customer handling in 
banks, theaters, hospitals, re-
ception areas, industrial plants, 

rail and bus sta-
tions, airports, 
hotels and penal 

ELECTRONICS, INC. institutions. 

Please write or telephone for full information. 

1260 Ralph Ave., Brooklyn, N.Y. 11236 212-451-1112 

to 24" height) that can materially 
assist in improved microphone posi-
tioning for reduced acoustic feed-
back. The steel tube assemblies in 
this line are finished in "veloured 
chrome," a new process that elimi-
nates the spectacular reflective 
effects of high- intensity lighting and 
maintains prime appearance even 
after repeated use and transporta-
tion. "Omni Series" stands and 
boom extensions are equipped with 
the standard 5/8" #27 thread suit-
able for all U.S. microphone holders 
and accessories. Model OS-B is a 
modern, rectangular, counter-
weighted, cast stand- base finished 
in baked black epoxy, weighing 151/2 
lbs. to assure optimum stability. 
II For more information write 108 
on the inquiry card. Or write: Atlas 
Sound, 10 Pomeroy Rd., Parsip-
pany, N.J. 07054. 

TOWER TRAILER 

For mobile demonstration work, 
remote signal testing and many 
other special situations, a readily 
towed tower trailer combination may 
be easily employed for transporting 
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and erecting aluminum or steel 
towers. Once in place, the tower is 
tilted up and cranked into position, 
with the trailer serving as a secure 
base. 
LII For more information write 109 
on the inquiry card. Or write: Aluma 
Tower Co., 1639 Old Dixie Highway, 
Vero Beach, Fla. 32960. 

"SMART" PHONE 

The Strategy Secretary interfaces 
with any PBX, and provides flashing 
light, off- hook, ringing and similar 
PBX indications using an LED dis-
play when 5 or 10 regular strategy 
phones are connected to the Secre-
tary. This allows the Secretary oper-
ator to screen calls, transfer, 
monitor, set up conference calls, 
and otherwise duplicate PBX func-
tions within a department. Moni-
tored lines also ring audibly. The 
microprocessor design and proprie-
tary software reduce the complex, 
difficult-to-remember PBX codes to 
one simple keystroke for all PBX 
features. A completely programma-
ble 20- location memory will store 
up to 16 digits at each key location, 
allowing frequently-used telephone 
numbers to be stored also. For ap-
plications requiring more than 16 
digits, storage locations at each key 
may be " nested" so that one key 
directs the Strategy to the next key 
in a sequence. Unlike key stations 
which require multiline cabling, the 
Secretary is a single- line terminal, 
using its intelligence to operate like 
a multi- line phone: calls can be 
screened, placed on hold, or parked, 
and then transferred or retrieved as 
an example. The phones have pro-
grammable automatic tone detec-
tion for detecting busy signals, 
control signals, and dial tones. The 
Secretary will redial and redial on 
busy. It can also dial through low-

cost networks such as SPRINT and 
MCI. A 16-character fluorescent dis-
play shows number called and call 
duration. 
E For more information write 110 
on the inquiry card. Or write: Tech-
nology Applications Corp., 2660 
Marine Way, Mountain View, Cal. 
94043. 

SPEAKER SYSTEM 
Particularly suitable for fore-

ground music applications, Model 
SB-20 is a high- intensity mini 
speaker in an attractive walnut-grain 
cabinet. The system handles 30 
watts RMS, 50 watts peak power. 
Featuring an ultra- high-frequency 

dome tweeter, the unit has 
50-20,000 Hz response. An ad-
justable hang-on mounting bracket 
is included. 

For more information write 111 on 
the inquiry card. Or write: MG 
Electronics, 32 Ranick Rd., Haup-
pauge, N.Y. 11787. 

"The Bogen MBT-1 ... as good or better 
than any other SCA tuner we have had 
occasion to measure in our labs." 

Leonard Feldman Electronic Laboratories, New York 

If you're in the background music business, you'll want to read the reports of a respected, 
independent, testing laboratory on Bogen's new MBT-1 SCA Tuner and MBA Series Amp-
lifiers. Here is more from the tuner report by Leonard Feldman Electronic Laboratories: 

"In our opinion, and based upon measure-
ments made in our laboratory, the Bogen 
MBT-1 SCA Tuner met or exceeded all of its 
specifications, often by a considerable margin. 

Having had some experience with SCA equip-

ment, we were particularly impressed with 
the excellent cross-talk characteristics of the 
unit, its low subchannel audio distortion and 

its extremely good sensitivity. SCA subchan-

The MBA Series Amplifiers 
In a separate test report on the Bogen MBA-
15, MBA-30 and MBA-60 Background Music 

Amplifiers, the same lab found: 
• The MBA-15 delivered 15 watts at 0.5% 
THD or less; the MBA-30, 30 watts at 1.3% 
THD or less; the MBA-60, 60 watts at 2.0% 

nels are radiated from a transmitter with but a 

small fraction of the effective energy radiated 
by main, or even stereo subchannels. It is 
therefore extremely important that an SCA 

tuner or receiver be as sensitive as possible if 
it is to be useful at considerable distances 

from the transmitter. The Bogen MBT-1 
excels in this regard... 

THD or less. Power output for 2% THD was 
as high as 25.5 watts, 45 watts and 68 
watts, respectively, depending on the fre-

quency and input mode used. 
• Frequency response approximated 31-
15,000 Hz - 1 dB, measured at full rated 
output, not at a nominal level of 1 watt or 
10 db below rated output, as normally 
measured. 

• S/N ratio was 75 dB or better, without 
inserting a weighting network, which 
normally improves the readings by 5 to 

10 dB. 

Need we say more? For full information on these new front- rank products for back-

ground music, including both test lab reports, just call or write: 

A DIVISION OF LEAR SIEGLER. INC 
P O Box 500. Paramus, NJ 07652 
(201) 343-5700 
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INSTRUMENT CASES 
Rackmount Cases now come in 

double widths, providing increased 
monitoring visibility and quick ac-
cess to controls of audio electronic 
cabinets. The 301 style case comes 
in several sizes, to accommodate 
almost all E.I.A. rack width mixers. 
Mixer access is provided by a top-
mounted clamp-on lid. Full access 
to rack-mounted components is cre-
ated by a separate front-mounted 
clamp-on lid. The top-mounted 
mixer is positioned at a slightly 
front-facing angle, and permanently 
secured to hardwood channeling. 

For life-safety 
messages, 

nothing beats 
the human 

voice. 

The human voice. 
Time and again, 

studies have shown 
that nothing 
communicates 
better—or has a more 
calming effect —than 
a carefully phrased 
vocal message. 

MacKenzie 
Laboratories offers a 
complete line of 
proven, highly reliable 
message-repeater 
systems designed to 
provide such vital pre-
recorded announce-
ments instantly and 
automatically, even 
from remote locations. 

MacKenzie message-repeater systems are ideal for all the following 
life-safety applications: 

Voice Alarm and Warning—Messages which alert people about 
impending emergencies such as tornados, hurricanes, gas leaks or 
other potentially life-threatening situations. 

Voice Evacuation—A combination of pre-recorded and live 
instructions for evacuating a building in an emergency. 

Fireman's Return—An announcement explaining that an elevator 
car is returning to the ground floor during an emergency and 
reassuring passengers there is "no cause for alarm." 

Code Blue—A coded hospital message which alerts emergency 
personnel that a cardiac arrest or some other situation requiring 
immediate attention is occurring at a specific location. 

Emergency Message System—A combination of pre-recorded, 
selectable messages interfaced with a building's automatic alarm 
system, Code Blue annunciator or environmental monitoring system. 

All MacKenzie systems are available with microprocessor-based 
memories and priority-sequence controllers to handle multiple and 
simultaneous messages. For details about specific applications, call 
MacKenzie toll-free at 800-423-4147. 

ItUtireffl MacKenzie Laboratories, Inc. 

5507 Peck Road, Arcadia, California 91006, (213) 579-0440 

Access to the rear of the compo-
nents is via a latching, hinged door. 
A.T.A. cases have been designed for 
short- depth rackmount compo-
nents, such as signal-processing 
equipment, patch bays, etc. An-
other new item is the 12- in-1 Micro-
phone Case, with 10- inch-deep cut-
outs to accommodate quick-release 
cable attachments. 
E For more information write 112 on 
the inquiry card. Or write: Anvil 
Cases, Inc., 4128 Temple City 
Blvd., Rosemead, CA 91770-9990. 

LOG AMPLIFIER 

.11.1111•11111111111K 
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A linear/logarithmic amplifier, 
Model LPA-1305, can detect audio 
signals and eliminate the need for 
computations of voltage levels to 
relative dB levels, normally associ-
ated with swept frequency measure-
ments. The unit is compatible with 
most low frequency sweep genera-
tors; it converts a linear frequency 
response envelope to a logarithmic 
DC output, enabling relative dB 
values to be measured directly from 
a linear scale, such as an oscillo-
scope graticule. After setting the 
amplifier's attenuator controls, a 
standard linear scale may be cali-
brated to equal increments of dB 
values. The unit features linear or 
logarithmic amplitude operation 
and a 20 Hz to 300 kHz bandwidth 
over an operating input range of 
— 70 dBV to + 40 dBV. There are 
three adjustable frequency markers 
and a built-in linear detector circuit, 
which has a switchable fast/slow 
response time for average readings 
of noisy waveforms. The human 
engineered front panel design en-
sures simple operation for produc-
tion line as well as design 
environments. 
O For more information write 113 on 
the inquiry card. Or write: Leader 
Instruments Corp., 380 Oser Ave., 
Hauppauge, N.Y. 11788. 

56 
Sound & Communications 



INTERCOM 
The DX Intercom System is high-

lighted by a compact Microproces-
sor Central Exchange unit that 
handles 8 to 128 stations, and 
provides 18 standard programmed 
communication functions with no 
add-on options required. Switching 
is fully electronic for instant, hands-
f ree conversation. The DX is a 
master- to- master system—each 
master provides the full range of 18 
standard communication functions. 

Sixteen talk channels make it vir-
tually impossible to overburden the 
system. Among the 18 time-saving 
communication functions is Ab-
sence Memory, which enables the 
station to " remember" who called in 
the user's absence and automat-
ically call them back in the same 
order the calls were received. Others 
include Camp-on Busy, Secretary 
Transfer, Privacy, Conference Calls 
up to six stations, and three paging 
modes: All Page, Zone Page ( up to 
four zones) and Desk Page. There is 
a choice of four master station units: 
Open-Voice Console for desk or wall; 
Desk Console with handset; Tele-
phone-type for desk or wall; and 
Telephone-type desk unit. All may 
be intermixed to tailor the system to 
each user's needs. A special noise 
reduction circuit to override am-
bient noise and fully electronic 
switching provide smooth, instant 
conversation. All stations have elec-
tret condenser microphones for su-
perior voice fidelity. 
D For more information write 114 
on the inquiry card. Or write: 
Aiphone USA, Inc., 1700 130th 
Ave. N.E., Bellevue, Wash. 98005. 

All Wireless 
Microphones Are 
Not Created Equal 

This One is a 

Telex 
Wireless mics aren't new, and sometimes it seems as if all 
systems are basically the same. However, Telex and its 
Turner and Hy-Gain divisions have combined their 100 years 
of cumulative experience in microphone, antenna and rf 
development to produce a DUAL DIVERSITY WIRELESS 
SYSTEM THAT COSTS AS LITTLE AS SINGLE ANTENNA 
INSTALLATIONS. The FM receiver c:an be operated with 
one or two antennas. When two antennas are used, a unique 
automatic phase summation network ( patent applied for) pro-
vides superb dual diversity reception. 

The Telex wireless sounds as good as a hard wired mic, offers 
plenty of options and is economically priced. If you're inter-
ested in a wireless system that is more than equal— write us 
today for full specifications. 

Quality products for the audio professional 

TELEX 
TELEX COMMUNICATIONS, INC. 

December 1981 
9600 Aldrich Ave So Mlnleapolls, MN 55420 U S A 

Europe 22. rue de la Légton-d'Honneur. 93203 St Den's, France 57 
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COMERETICE UPDAZE 
Plans for the Third Annual Na-

tional Sound and Electronics Sys-
tems Conference still are being 
finalized, but S&C obtained a sneak 
preview of the program as the 
sponsoring National Sound and 
Communications Association envi-
sions it. 
The sound contracting industry's 

only forum for the exchange of ideas 
and information, the program, set 
for Thursday, Friday and Saturday, 
April 29-May 1, at the New Orleans 
Marriott Hotel, combines manage-
ment and technical sessions with an 
intensive program covering new 
markets for the sound contractor. 
Themes for the conference are 
"Building Through Diversification" 
and " Managing Through Growth." 
Once again, the conference offers 

the additional benefit of being con-

current with the Electronic Distribu-
tion Show, where a healthy percen-
tage of the exhibits are of direct or 
indirect interest to sound con-
tractors. 

"Building Through Diversifica-
tion" opens the NSESC program on 
Thursday, April 29, with a session 
covering strategic planning for the 
sound contractor. This session will 
provide the guidelines and the per-
spective required to help those 
participating in the conference to 
objectively examine their busi-
nesses and determine which ave-
nues of diversification are suited to 
their organizations. 

"This type of general overview is 
particularly important to making the 
design of NSESC succeed," said 
NSCA President Robert Ancha, of 
Ancha Electronics. "The second 

The newest value in 
ECONOMY PUBLIC ADDRESS AMPLIFIERS 

Ask your distributor to show you our new models, PAA-15 ( 15 WATT) 

and PAA-35 (35 WATT) Public Address Amplifiers 

5(
 e 1-N---k------."---v  
LNON n BLAZING NEW SITNRCA  E IL1S94IN9ELECTRONICS 

15300 SAN FERNANDO MISSION BLVD. MISSION HILLS. CA 91345 

7E0213) 365-2531 TELEX: 182884 FANON USA MSHI 

part of the first day's program, ' New 
Business Opportunities,' features 
ten different sessions, each cover-
ing a specific new market for the 
sound contractor. Successful imple-
mentation of what is learned de-
pends upon the planning abilities of 
the contractor." 

Each new business session will be 
led by a prominent contractor who 
has made that market a successful 
and important part of his business. 
They will discuss why they entered 
the new market, what they see as 
the future for the market, and what 
one needs to do to enter the market. 

Each of these sessions will be 
repeated so the participants can 
maximize the amount of new market 
knowledge available to them. The 
sessions are: Life- Safety; Access 
Control/Security; Health Care Sys-
tems; Sound Masking; Theater 
Sound; Conference/Board Room 
Table Amplification Systems; Back-
ground Music/Public Address Sys-
tems—New and Retrofit; Hands 
Free/Duplex Intercom Systems; 
Foreground Music; and Church 
Sound Systems. 
Another new business opportuni-

ties program, covering video-con-
ferencing, will be held on Friday, 
April 30. NSCA decided to dedicate 
an entire session to this subject 
because of the attractive potential it 
offers all sound contractors. 

"The markets covered in the 
Thursday session are not new to all 
contractors," said NSCA Executive 
Secretary Francis C. Rebedeau. 
"But all contractors do not partici-
pate in them, nor are all contractors 
aware of the potentials they offer. 
Video-conferencing, however, is new 
in all respects, a burgeoning new 
market made possible by the rapid 
advance of technology." 

In addition to this session, the 
second day's program will concen-
trate on " Managing For Growth." 
The first session will cover financial 
management, concentrating on the 
financial pitfalls that plague small 
businesses and how they can be 
avoided. 
The second part of the program 

covers people management, focus-
ing on employee motivation. This is 
an essential ingredient of a success-
ful organization, Ancha said, and 
the program will review both modern 
motivational theory and the practi-
cal application of that theory in the 
development of incentive programs 
for key people. 

58 Sound & Communications 



The third day of NSESC features a 
technical session on " Domed Stadia 
Sound System Design and Installa-
tion." This often complex sound 
application will be examined in 
depth by experts in the field and will 
include a tour of the Louisiana 
Superdome's sound system, one of 
the most extensive domed stadia 
sound systems in the world. 

Each of the three days of pro-
grams will end by noon, permitting 
contractors enough time to tour the 
trade exhibits of the 1982 Elec-
tronic Distribution Show and Con-
ference. Participating in these 
exhibits are manufacturers of sound 
and electronic systems products. 

Sound-related exhibitors in the 
EDS ' 81 included Acoustone, 
Aiphone, American Life Safety Sys-
tems, Anixter Brothers, Argos Prod-
ucts, Astatic, Atlas Sound, Auth 
Electric, BGW Systems, Blonder-
Tongue, Bell Audio Systems, Bogen/ 
Lear Siegler, Bose, Calrad Imports, 
Channel Master, Cornell Electronic 
Products, Daburn Electronics & Ca-
ble, J.W. Davis, Dukane, Dyna-Sys-
tems, Electro-Voice, L.M. Ericsson 
Telecommunications, Florence Cor-
poration, Fanon/Courier, General 
Electric-CCTV Div., Itera Ltd. and 
Jeron Electronic Systems. 

Also: Lowell Manufacturing, M&G 
Electronics, Macon Industries, 
McGohan Electronics, McMartin, 
Notifier, Oaktron, Paso Sound, 
Perma Power Electronics, Pyle, Pre-
cision Electronics, Quam-Nichols, 
Remee Products, Sound Publishing 
Co., Soundolier, Toa Electronics, 
Taco/General Instrument, Tape-
Athon, Tektone, Telex Communica-
tions, Trans USA, Trutone Elec-
tronics, University Sound/Altec Lan-
sing, U.S.L., Winegard, Winston 
International Ltd., ' co- Rally, 
Lindsay Specialty Products, Mura, 
Spectra Sonics, Phalo Corporation/ 
S.P.D., and TEl Electronics, Inc. 

Information about the National 
Sound and Electronic Systems Con-
ference is available from the Na-
tional Sound and Communications 
Association, 5105 Tollview Drive, 
Rolling Meadows, IL 60008. Tele-
phone: (312) 577-8360. 

Information about the 1982 Elec-
tronic Distribution Show and Con-
ference is available from the 
Electronic Industry Show Corpora-
tion, 222 S. Riverside Plaza, Suite 
1606, Chicago, IL 60606. Tele-
phone: (312) 648-1140. 

VERSATILITY-PLUS 
SUPER CARDIOID SHOTGUN MIKES 

Newly Designed- Professional Quality, Dual Function 

Two complete mikes in one-Super Cardioid for long range pickup. Unscrew 
and adopt a Uni-Directional for npr mal use. Each microphone is a 
Condenser Type. Back Electret Technique with 
I.C. Preamplification. Impedance-600 ohm— 
complete with Wind Screens. Case & 
Microphone Holder. 

10-13 
10-13 Uni-Directional 
Super Cardioid 

10-10 

Super directive use. Can pick up 
objective sound clearly—even in noisy 

environments. Shakeproof holder acts as a 
vibration damping mechanism and helps eliminate 

urwanted mechanical and motor noises. Impedance-
1600 ohm ( 1 khz). Complete with Case and Wind Screen 

Full line catalog 
available on recilest 

819 N. Highland Ave.. Las Angeles, Calif 900381213 :1 ELECTRONIC PRODUCTS 

j 

MAGIC—THE MULTIPLEX SNAKE 

IyeLED/COR [21..C.F°d_MF0 

•eran. • I...sm. 

(7-z-) CD 0  

o 

t 

13--e. 0 0 0 0 0 0 0 0 

Less hum and noise 
Increased frequency response 
Easy expansion of existing systems 
Significantly :ess signal degradation 
Operates up to 1,500 feet and more 
Allows increased gain before feedback 
MIC or line level input or output models available 
Cost effective in labor/materials vs. multiple cable runs 

Transmission of up to 8 audio signols over one MIC cable 
Uses Digital/Analog circuitry in on Encode/Decode transmission system 

Tomorrows Tecnnotogy 
Today 

imertipi 

te e 

Wireless Microphones Headphone Amplifiers Automatic Microphone Mixers 
Mixer Amplifiers Power Amplifiers Preamplifiers Multiplex Snake 

16782 HALE AVENUE IRVINE, CALIFORNIA 92714 ( 714) 556-2740 
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Mobile Radio Servicing 
by Leo G. Sands 

Facilities— 
Continued 

Field Strength Meters 
Field-strength ( fs) meters are use-

ful in the shop, as well as in the 
field, for making relative power and 
antenna radiation measurements. A 
simple field- strength meter, as 
shown in Fig. 4-1, consists of a dc 
microammeter and a multipler resis-
tor ( R) connected to measure the rf 
voltage rectified by diode D. A short 
piece of wire suffices as an antenna 
at short range. 

Fig. 4-1. Schematic diagram 
of a simple field-strength 
meter 

Heathkit PM-2 
The frequency range of the Heath-

kit relative power (field-strength) 
meter, whose circuit is shown, is 
from 100 kHz to 250 MHz. It is a 
portable instrument with a magnetic 
base, which makes it possible to 
secure it to a car body. A front- panel 
knob enables the operator to control 
sensitivity. 
Bruel & Kjaer 2007 
The Bruel & Kjaer Type 2007 

heterodyne voltmeter ( Fig. 4-2) can 
be used for measuring gain, loss, 
signal level, intermodulation distor-
tion, and fm deviation. It can also 
be used as a signal tracer and as a 
sensitive field- intensity meter 
through the frequency range 100 
kHz to 350 MHz. There are eight 
tuning bands. 

This instrument is basically a 

tunable superheterodyne receiver 
with a built-in quasi-rms voltmeter. 
As shown in the block diagram of 
Fig. 4-3, the input signal is fed to a 
probe which contains a broad- band 
FET preamplifier. The output of the 
preamplifier is fed either to the 100-
kHz to 8-MHz front end or to the 7-
to 350-MHz front end. The 100-kHz 

Part 4 

to 8-MHz front end uses a local 
oscillator whose frequency can be 
varied between 10.8 and 18.7 MHz 
to produce a 10.7-MHz i-f signal. 
The 7- to 350-MHz front end uti-
lizes two mixers: the first mixer with 
its local oscillator whose frequency 
can be varied between 357 and 655 
MHz, and the second mixer with its 

LOUDSPEAKER 

RF AND MODULATION 

METER 

POWER SWITCH 

METER AND LS SWITCH 

ON 

MODULAT ION ADJ 

LOUDSPEAKER 

IAF GA IN' 

SENSITIVITY REF VOLTAGE 

PROBE 

IF. PUT 

Fig. 4-2. The Bruel & Kjaer heterodyne voltmeter 
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Fig. 4-3. Block diagram of the B & K heterodyne voltmeter 
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fixed-frequency local oscillator oper-
ating at 339.3 MHz. The second 
mixer down-converts the output of 
the first mixer to 10.7 MHz. 
The meter has six full-scale 

ranges: 100 µV, 300 i.V, 1000 µV, 
3000 p.V, 10 mV, and 100 mV. When 
the meter is used with an external 
60-dB attenuator, each range is 
expanded by a factor of 1000. Since 
the instrument contains both an a-m 
detector and an fm detector, it can 
be used to measure a-m in percent 
and fm in kilohertz. 

Multimeters 
The basic servicing instrument is 

the volt-ohm-milliammeter (vom), 
with which every technician is fa-
miliar. The most popular vom is the 
analog type ( Fig. 4-4), which has 
several current, voltage, and resis-
tance ranges. ( Rapidly gaining in 
popularity, though, is the digital-
type multimeter.) Although the 
1000-ohms- per-volt type is rela-

tively inexpensive, the 20,000-
ohms- per-volt type is more widely 
used in mobile radio work because it 

Fig. 4-4. A typical volt-ohm-milli-
ammeter, Mura's Model LCD-200. 

causes less loading on the circuit 
being checked. For making semi-
conductor-junction differential mea-
surements, the vom should have a 
low dc voltage range. The B & K 
(Dynascan) Model 120e for exam-
ple, has several full-scale dc voltage 
ranges from 0.25 volt to 1000 volts. 

Particularly useful for mobile ra-
dio work is a vom with a 0- to 50-µA 
dc range. This range can be used for 
general-purpose testing when a 
transceiver has test points calling 
for use of a 0-50 dc microammeter. 
The Hewlett-Packard 970A hand-

held probe digital multimeter, has 
an illuminated digital display. It has 
five ac and dc voltage ranges (0.1, 1, 
10, 100, and 1000 volts), five 
resistance ranges ( 1K, 10K, 100K, 
1000K, and 10 megohms), and five 
ac and dc current ranges ( 100 
1 mA, 10 mA, 100 mA, and 1 A). 
The device automatically selects the 
required range. It is battery oper-
ated and is not much larger than a 
probe. 

MESSAGE 
INSERTING 
SYSTEM 

Designed to 
insert messages in a 
background music system 
using an SCA tuner, phone line 
or tape transport, this system 
automatically fades music out, inserts 
message ( up to 12 per hour) and then fades 
music in. Messages may be recorded by a 
local store manager. or professionally produced 
for a store chain. 

MESSENGER II 

The Messenger II 
consists of a Model 

CR-4500 cassette tape 
player and a model TU-60 

control unit housed in a 
rugged metal package with 

walnut trim 

Call Toll Free, except from California... (800) 421-1029 

Tape-Mon 
502 South Isis Avenue, Inglewood. California 90301 • (213) 776-6933 
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THE 
SPEC 

BUSTER   
Out the window go budget considerations, multi-
brand "competitive specs," and brand-name prefer-
ence once hospitals and their doctors see EDSTAN 
demonstrated. Two hospitals even accepted minimal 
credit for brand-name systems already installed in 
order to get EDSTAN. Why? Doctors can't take their 
hands off it. They Love it. 
• Writing a Doctors Register spec? 
SPECIFY EDSTAN. 
• Already furnishing Doctors Register? UPGRADE 
to EDSTAN. 
But remember: cost-oriented architects and con-
sultants can't afford to encourage you. Eliminate the 
barrier by having us make contact with the hospital. 
We're experts at it. Your first EDSTAN installation 
will quickly become your profit-building demon-
strator. 
Call me, Dave Verner, for a complete information 
package. Toll free 800-423-4765. 

Edstan II marketed nationally by DIRECT SYSTEMS COMPANY, a 
Div. of Time and Sound Company, 12115 Rivera Rd., Whittier, CA 90606 

CONTINUOUS MUSIC FROM 
STANDARD CASSETTES 

Benjamin RAC-10 MK II cassette changer 

Use standard pre-recorded cassettes or make your own. 
u Commercially proved in hundreds of installations. 
Compatible with existing paging, PA or stereo systems. 
D Simple installation. 
0 Dependable operation, 1 year warranty. 

For details, contact: Benjamin Electroproducts, Inc., 
180 Miller Place, Hicksville, NY 11801; ( 516) 931-5558. 

BENJAMIN 

50-0-50 RA 

RI 
1 meg 

R2 R3 
100K 7300 

BPI • BP2 • BP3 • BP4 

50 5 0.5 

Fig. 4-5. Schematic diagram 
of a universal dc voltmeter 

Universal Voltmeter 
Considerable troubleshooting 

time can be saved by using a 
universal voltmeter that you can 
build yourself. As shown in Fig. 4-5, 
it consists of a 50-0-50 dc micro-
ammeter (A), three multiplier resis-
tors ( R1, R2, R3), and four binding 
posts ( BP1, BP2, BP3, BP4). All the 
parts can be assembled into a 
sloping- panel meter case. Triplett 
makes a meter case with four built-
in binding posts and with holes for 
the meter. Or, you can use a Bud 
universal meter case, but you will 
have to drill additional holes to 
accommodate the four binding 
posts, all of which should be insu-
lated from the metal case. 
The reason for using a zero-center 

meter is to eliminate worry about 
voltage polarity. The meter needle 
will move to the left or right of zero, 
depending on the polarity. With the 
test leads connected to BP4 and 
BP3, the meter range is 0.5-0-0.5 
volt; when the leads are connected 
to BP4 and BP2, the range is 5-0-5 
volts; and when the leads are con-
nected to BP4 and BP1, the range is 
50-0-50 volts. 

Using the lowest scale, you will 
be able to measure the base-emitter 
voltage of germanium transistors 
and the voltage drop across ger-
manium diodes. When this scale is 
used the meter indication is divided 
by 100. Using the medium scale 
you can measure up to 5 volts, and 
the meter indication is divided by 
10. Using the high scale, you can 
measure up to 50 volts, and the 
meter indications do not have to be 
translated. 
The accuracy of the meter will 

depend upon resistor tolerance. 
Since accuracy is not of great sig-
nificance when you are 
troubleshooting, 5- percent toler-
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ance carbon resistors can be used as 
the multipliers. 

RF Voltmeters 
The frequency range of the typical 

vom, vtvm, and FET/vom does not 
extend high enough for accurate 
measurement of vhf and uhf volt-
ages. Instruments of special design 
are required for these measure-
ments. 
Boonton 92AB 
The battery-operated Boonton 

Model 92AB is designed to measure 
rf voltages at frequencies from as 
low as 10 kHz to as high as 700 
MHz with 3% accuracy and to 1200 
MHz with 7% accuracy. This rf 
millivoltmeter has eight full-scale 
voltage ranges (from 1 mV to 3 V) 
and can be used for measuring rf 
voltage down to 200 F.r.V. And when 
used with the 917C 100:1 voltage 
divider, the instrument has eight 
more full-scale ranges (from 100 
mV to 300 V). This kind of instru-
ment can be used for measuring 
signal levels when signals are being 
traced and for measuring the rf 
voltage across a dummy load to 
determine transmitter output. 
Power output, when voltage and 
load resistance are known, is equal 
to E2/R. For example, when the 
meter indicates 7.07 volts and the 
load resistance is 50 ohms, the 
power output is 1 watt: (7.07 x 
7.07)/50 = 1. 
Motorola S-1340A 
The Motorola Model S-1340A dig-

ital rf millivoltmeter provides accu-
rate voltage measurement of very 
low rf levels at fm two-way radio-
communication frequencies. This 
instrument facilitates such tasks as 
making stage gain measurements 
and metering the test points in radio 
pagers where a 1-millivolt range is 
required. The 4-digit LED display is 
blanked for over 105% of full scale 
and below 20% of full scale, with 
full-scale counts of 3000 and 1000. 
The calibrated frequency range ex-
tends from 10 kHz to 1.2 GHz, with 
uncalibrated response to beyond 
8 GHz. Relative accuracy above 1.2 
GHz is typically ± 0.5 dB. Eight 
ranges from 1 mV full scale to 3 V 
full scale are arranged in a 1-3-10 
sequence. 

Receiver Load and 
Output Indicator 

The audio output of a receiver can 
be measured accurately with a Gen-
eral Radio 1840-A output power 
meter, which can also serve as a 

Sound Reinforcement? 

Turner 
has 
ore! 

Turner sound reinforcement microphones allow the audio profes-
sional the wide selection he needs to find just the right microphone 
for each installation. Whether the selection is based on styling, 
size, mounting, directional pattern or cost there is a Turner micro-
pone to fit any application. And it doesn't stop there. Turner offers 
a complete selection of stands, transformers, replacement trans-
ducers and microphone cables. There is a quality Turner sound 
reinforcement microphone with features to meet the following 
application requirements. 

• Cardioid • Omnidirectional • Multi-port Cardioid • Gooseneck 
mounted • Handheld • Lavalier • On-off Switch • Locking Switch. 

And, that's only the beginning. Turner has a full line of paging 
microphones as well. Turner does have more, and now, with the 
additional product development strength of Telex Communications, 
Inc., there will be even more to come. 

Quality Products for The Audio Professional. 

Jas) 

TELEX l'URNER.  
TELEX COMMUNICATIONS, INC. 

9600 ALDRICH AVE SO MINNEAPOLIS. MN 55420 USA 
EUROPE: 22 rue de la Legion-d Honneur 93200 St Deno, France 
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dummy load. The instrument can be 
set to any of 48 individual imped-
ances, from 0.6 to 32,000 ohms, 
by means of two front- panel con-
trols. Its five- range meter indicates 
power from 100 microwatts to 20 
watts. 

If you cannot afford such a labora-
tory-type instrument, you can build 
a make-do substitute, using the 
circuit shown in Fig. 4-6. Trans-
former T is a Lafayette 33F75011 
universal output transformer, rated 
at 10 watts, which has two tapped 
windings. One is tapped at 4, 8, and 
16 ohms; the other at 8, 12, 16, 24, 
32, and 48 ohms. Signal level is 
indicated by a VU (volume-unit) 

meter, which can be a Lafayette 
99F50932 or a Calectro D1-958 VU 
meter. The meter range is adjusted 
with R1, a 10,000-ohm audio-tap-
per potentiometer. The receiver load 
consists of R3, an 8-ohm T- pad 
(Mallory T8), and an 8-ohm speaker. 
A 4-terminal barrier block, TB, 
facilities connection to a 4- 8-, or 
16-ohm receiver output. To calibrate 
the device, proceed as follows: 

1. Open the receiver speaker cir-
cuit. 

2. Connect the receiver output to 
TB terminals 4 and 3 (4 ohms), 
to terminals 4 and 2 (8 ohms), 
or to terminals 4 and 1 ( 16 
ohms). 

3. Feed a 1000-µV rf signal mod-
ulated ± 3.3 kHz to the re-
ceiver input. 

4. Set R1 for minimum signal to 
the VU meter and R3 for low 
sound level from the test 
speaker. 

5. Set the receiver volume control 
wide open. 

6. Adjust R1 to obtain 100% 
( + 3-VU) indication or for high-
est attainable indication. 

7. Measure the af voltage across 
R1 with a vtvm, FET/vom, or 
digital ac voltmeter. 

8. Determine the power level in 
watts ( P) by dividing 48 ohms 
(R) into the square of the 
measured voltage ( E). For ex-
ample, if E is 22 volts, P will be 
approximately 10 watts. 

To use a 1-watt reference level, 
set the receiver volume control so 
that the voltage across R1 is 7 volts, 
and adjust R1 for O-VU (0.775-volt) 
indication. 

The meter calibration in volume 
units will not be accurate, since the 
meter is not correctly loaded and 
since the signal is a sine wave, not a 
complex waveform. Nevertheless, 

Off-The-Shelf Communication System Experts 

Series 3100. Modular components 
allow flexibility in system design for 
permanent installation. 

Series 3200. A flexible system — 
fixed, portable or semi-fixed. 

For over 25 years, David Clark Company has been 
designing communication systems to meet the needs 
of NASA — Industry — Theatres — Civic Centers. 
Let our engineers assist you with one of our off-the-
shelf systems or a custom designed system to meet 
your specific needs. 
Our Noise-Attenuating Headsets provide hearing 

protection while making it easy to communicate in 
High Noise areas. 

Series 3400. Portable, self-
contained. Comes ready to 
connect and operate. 

"the quiet people" 

eerfid Clark COMPANY 
INCORPORATED 

370 Franklin St., Worcester, MA 01604 ( 617) 756-6216 

Western Regional Office — Los Angeles, CA (213) 776-4571 
Distributed in Canada by Levitt Safety Ltd. 
Distributed in Australia by Sureguard Safety PTY. LTD. 
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the meter will indicate relative audio 
signal level. 

By adjusting R3, the test speaker 
can be shut off or set for a comfort-
able sound level, and the receiver 
will still be terminated in the correct 
load. Since the Mallory T8 is rated 
at 15 watts audio peak, or 4 watts 
dc, the receiver output should not 
be advanced above 4 watts for 
sustained periods of time. 

Dip Meters 
A dip meter is handy to have for 

checking tuned circuits. A shorted 
turn in a coil or an open low-value 
capacitor may be hard to detect, 
except by measuring the frequency 
at which the tuned circuit is reso-
nant. There are several grid-dip 
meters on the market that are 
tunable into the vhf range. When the 
dip-meter coil is placed close to the 
coil of a tuned circuit, and the dip-
meter oscillator is tuned to the 
resonant frequency of the tLned 
circuit being checked, the meter 
needle dips. Plug-in coils provide 
coverage from 400 kHz to 250 
MHz. 

Distortion Analyzer 
A distortion analyzer is used in 

mobile radio servicing for making 
12-dB SINAD receiver sensitivity 
and audio-distortion measurements. 
Although higher- priced distortion 
analyzers are available, the lower-
priced Heathkit IM- 12 or IM-58 will 
meet most of your needs. A 1000-
Hz filter is switched in and out of the 
voltage- measuring circuit when the 
rf signal is modulated by a 1000- Hz 
tone. With the filter switched in, the 
meter indicates the level of distor-
tion products—signals at frequen-
cies other than 1000 Hz. (A new 
instrument known as the Sinadder 
was recently introduced. It permits 
12 dB SINAD sensitivity tests with-
out requiring a distortion analyzer.) 

Spectrum Analyzer 
The spectrum analyzer has be-

come one of the most important 
tools for the mobile radio service 
shop. It is an expensive instrument 
which you may lease if capital is 
short. A spectrum analyzer can be 
used for the following functions: 

1. Measurement of spurious emis-
sions at the antenna terminal of 
a receiver or a transceiver in 
the receive mode. 

2. Measurement of chassis radia-
tion from a transmitter or re-
ceiver. 

3. Measurement of spurious sig-

( 
ALL 

IllirMER SOLID STATE 
Continuous Duty Paging Receivers 

The sound contractors choice 
MODEL 873-35A AM- FM Tuning 35 Watts RMS Output 
Power-25 and 70Volt line— Separate Volume Controls 
for Microphone and Radio/Aux—AFC—plus all features 
necessary for quick complete installation. 

MODEL 841-35A— 
same as Model 
873-35A FM only. 

MODEL 870- 15— 

same as Model 

873-35A but with 

15 Watts RMS 
output power. 

CIEMUM1111 

In Stock for Immediate Delivery 
Write for free catalog on Rayrner line of 
Tuners, Receivers. Amplifiers and 

Accessories for Paging. Background Music 

and Multi-Speaker installations. 

manufactured in the U.S.A. by ... 
TRUTONE ELECTRONICS, INC. 

7315 Fulton Avenue 
North Hollywood, California 91605 

(213) 875-0423 • (213) 764-3434 
Distributed in Canada by: 

ENGINEERED SOUND SYSTEMS 
Mississauga. Ontario 

HARVARD UNIVERSITY SELECTED 
PENTAGON'S "PROFESSIONAL" DUPLICATOR 

From Radio France to the U.S. Department 
of State, Pentagon's " Pro" gives the superb 
duplication, versatility and high production 
professionals demand. The New York Board 
of Education advises that they have dupli-
cated over 720,000 cassettes in ten years 
... " virtually without interruption." 

It is rugged, dependable and simple to oper-
ate. Copy from either open reel or cassette 
masters to any combination of reels and 
cassettes simultaneously. 

o PENTAGON R 
World Headquarters 
4751 North Olcott 
Chicago. III 60656 
(312) 867-9200 
Toll Free 1-800-621-3867 
Tlx 25-3058 
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Instant and direct 2-way conversation between any 2 points 

TALK-A-PHONE 

11TER liii ZZ 
THE LOW COST ASSISTANT 

with the " Built- in- Brain" 
and exclusive " Dynasonic Selector" 

"Best by Design" 

TALK-A-PHONE 
5013 N. KEDZIE AVENUE, CHICAGO, ILLINOIS 60625 

FLORENCE CORP. 
2101 N. ELSTON AVE., CHICAGO, IL 60614 • 312/384-3310 1 

nais and harmonics radiated by 
an antenna system. 

4. Measurement of antenna gain. 
5. Observation of other signals for 

determining the intermodula-
tion interference cause. 

6. Accurate measurement of am-
plitude modulation level. 

7. Observation of band occupancy 
of SSB and FM signals. 

8. Measurement of modulation 
percentage, modulation limit-
ing effectiveness and modula-
tor frequency response. 

9. Sensitive field strength mea-
surements with results in dBm 
or microvolts. 

10. Measurement of distortion in a 
modulated RF signal. 

Transistor Testers 
The simplest type of transistor 

tester will detect excessive leakage 
and measure gain. Leakage current 
is measured with the transistor base 
disconnected, as shown in Fig. 4-7, 

Fig. 4-7. A simple transistor 
tester 

and gain is measured by noting the 
increase in the meter reading when 
the switch is closed to apply forward 
bias to the transistor base. 
An in-circuit/out-of-circuit tran-

sistor tester can be used to check 
most transistors without removing 
them from the set. By means of clip 
leads, the transistor is connected 
into the tester circuit. Transistor 
merit is determined by adjusting the 
control and noting the meter read-
ing. 

Also available are more-elaborate 
bench-type transistor testers, which 
measure gain, leakage current, and 
(by calculation) other performance 
characteristics. Switches are usu-
ally provided for setting dc voltages 
to the required levels for different 
types of transistors and diodes. 

to be continued 
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TIP AND RING-
-NEC TELEPHONES, INC., 

Melville, NY, has won a dismissal, in 
the U.S. District Court of the South-
ern District of New York, of all 
allegations brought by Pacesetter 
Communications Corp., which 
charged that two of its former em-
ployees had conspired, together 
with others, to unreasonably restrain 
trade and monopolize the market for 
the sale of private telephones in the 
New York City metropolitan area in 
violation of the antitrust laws. 
Pacesetter sought damages of ap-
proximately $ 10 million, as well as 
injunctive relief. 
NEC Telephones denied all of the 

allegations and pleaded coun-
terclaims for money due and owing 
from Pacesetter to NEC Telephones. 
At the close of the plaintiff's case, 
the defendants moved for a directed 
verdict in their favor on all of the 
plaintiff's claims. The motion was 
granted, ruling that on the evidence 
presented, no jury could return a 
verdict in favor of Pacesetter. The 
Court directed that NEC's motion for 
a Summary Judgment on its c.oun-
terclaims be awarded monetary 
damages, again ruling that on the 
evidence presented, a reasonable 
jury could only have returned a 
verdict in favor of NEC Telephones. 
—The U.S. Supreme Court re-

fused to consider a securities and 
antitrust case involving LM ERICS-
SON TELECOMMUNICATIONS, 
Inc., Woodbury, NY, and Teltronics 
Services, Inc. The case rises out of a 
financing agreement between the 
companies dating from 1975. Un-
der the agreement, Ericsson 
provided financing to Teltronics by 
guaranteeing substantial bank loans 
from Nordic American Banking 
Corp. and First National City Bank. 
Part of the agreement terms called 
for Teltronics to pledge to Ericsson 
rental agreements between 
Teltronics and its customers for the 
rental of telephone systems. 

In February 1979, Teltronics al-
legedly defaulted on an interest 
payment to Nordic, which, in re-
sponse, accelerated Teltronics' 
debts. Ericsson paid the debt and 
brought action in New York state 

courts to recover the money, and 
notified Teltronics' lessees that 
rental payments should be made to 
Ericsson. Immediately, Teltronics 
filed suit in the Federal District 
court of New York charging Ericsson 
with violations of the Securities Act 
of 1934, by failing to file notice of 
its intent to acquire shares of 
Teltronics. It also accused Ericsson 
of restraining trade, alleging that 
Ericsson had threatened to cut off 
supplies and close Teltronics' 
Boston operation, because it was 

competing with Ericsson offices 
there. The district court dimissed 
the case, because Teltronics had 
failed to state a claim of injury. 
Teltronics made no motion to amend 
the complaint and did not file an 
appeal. 

In a second complaint Teltronics 
filed in the Southern District Court, 
the same issue was raised, and was 
dismissed, because a legal principle 
prohibits the retrying of an adverse 
judgement unless it has been ap-
pealed. Teltronics appealed to the 
U.S. Supreme Court, which rejected 
the request, letting stand the dis-
trict court's ruling. 

Whether you're announcing sporting events or 
making beautiful music, the new Bell R-Series 
receivers work like pros to give you the best in 
sound. Rugged for continuous duty, each 
features AM-FM tuner, two microphone inputs, 
two auxiliary inputs and muting. 
The 45, 100 and 200 watt units can handle a 

full range of amplifier sizes. A special 15 watt 
unit is also available. 

For more information, call Bell Audio. Sound 
advice for 50 years. 

EIELL 

994 FREEWAY DRIVE NORTH, COLUMBUS, OHIO 43229 (614) 846-2766 
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PATHFINDE 

NEW 
SOLID STATE 

PUBLIC ADDRESS 
AMPLIFIERS WITH 

NEWCOMB 
RELIABILITY 

Write for a tree catalog 

NEWCOMB AUDIO 

7.ns 

Illustrated is Model Pf - 1003 100-Watt p.a. amplifier 

They're all new! All solid state with a 
multiplicity of unique features added to 
Newcomb quality and reliability. In 
addition to its own mixer, each mike 
channel has a separate and independent 
response selector for voice, music, or 
anti-feedback. Mike precedence is built in. 
There are six models from 25 to 100 Watts. 
One of the two booster amplifiers is 
specially suited to telephone line use. 
There are wall mounts and rack mounts, a 
stacking module, column speakers, 
phono top, and more... 

PRODUCT... CO. Dept. SC-12 12881 Bradley Ave . Sylmar. CA 91342 

ACTIVE & PASSIVE EQUALIZERS 
18 different Models to choose from 

REAL TIME ANALYZERS 

CUSTOM FILTERS FOR 
AUDIO APPLICATIONS 

High-pass low-pass band-pass notch 

FROM THE INDUSTRY'S PIONEERS IN EQUALIZATION .. . 

Octave Band. 1/3 & 1/6 octave 

BI-AMP & TRI-MIP CROSSOVERS 
Low level at any frequency & slope 

\Ottalk, 

NARROW BANDWIDTH 
NOTCH FILTERS 

Control of room feedback & ring modes 

instruments, inc. 
P. O. BOX 698, AUSTIN, TEXAS 78767 • 512/892-0752 TELEX 776409 WHITE INST AUS 

—JUDGE HAROLD GREENE, 
PRESIDING OVER THE ANTI-
TRUST CASE IN FEDERAL COURT/ 
RICHMOND, VA., DECLARED THAT 
THE DEFENSE DEPARTMENT OF-
FICIALS were " not within the 
bounds of propriety" when they 
consulted with Bell System em-
ployees on a report in which the 
DOD claimed that the breaking up of 
AT&T would harm national security. 
However, Judge Greene observed 
that AT&T was cleared of any blame 
by asserting that Bell employees 
"quite properly complied with the 
request for data by the DOD." 
—COMMENTS BY SEN. ROBERT 

PACKWOOD ( R/ORE) WHO HEADS 
THE SENATE COMMITTEE RE-
WRITING THE COMMUNICATIONS 
ACT: On the matter of the anti-trust 
court case— " If the government can 
prove that even apart from the FSAs 
(fully separate affiliates) there is no 
way that you can have competition 
but for divestiture, that's their busi-
ness. I'm not going to stand in their 
way  If the court says, No, we 
don't think that even legislation is 
sufficient, that it doesn't allow 
enough competition, because the 
evidence we have is the following,' 
I'm not going to try to stop them, if 
that's the conclusion they come to." 
On the matter of divestiture— 

"I am convinced that even if you 
have divestiture, even if some of the 
Bell operating companies had to be 
split off in a divestiture suit, de-
fense would not suffer." 
—JUSTICE DEPARTMENT RE-

MAINS FORTHRIGHT IN DEMAND-
ING THE BREAKUP OF AT&T, 
insisting that the company's "con-
duct reflects all the evils of a classic 
monopoly." The government's call 
for splitting AT&T's 23 local operat-
ing companies from the Bell Sys-
tem's long-distance, equipment and 
research facilities was made despite 
the willingness of the Assistant 
Attorney General for Anti-Trust, 
William Baxter, to drop the case in 
exchange for amended telecom-
munications legislation that Baxter 
has said would solve the problems 
raised in the suit. "There are uncer-
tainties in life, and I wouldn't 
attempt to predict what will happen 
in Congress, but the goal of this 
litigation continues to be divesti-
ture," Gerald Connell, Chief of the 
government's AT&T trial team, said 
in an interview. " I have no doubt 
that I speak for the Anti-Trust Divi-
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sion and no doubt that I speak for 
the plaintiff." 
The Justice Department summed 

up its case in a 410-page memoran-
dum, arguing that AT&T has willfully 
maintained a monopoly in long-
distance services, pricing and tele-
communications equipment mar-
kets, at the expense of competition. 
The government called 93 wit-
nesses, provided more than 11,000 
pages of testimony and introduced 
almost 3,500 pages of documents. 
In the long-distance market, the 
government said, "AT&T's actual 
control over entry and price, of 
course, is the most powerful evi-
dence of AT&T's monopoly power. 
Regulation has been, and will con-
tinue to be, unable to control AT&T 
interconnection practices." 
—THE FCC HAS APPROVED AN 

INQUIRY NOTICE LOOKING INTO 
THE PROCUREMENT PRACTICES 
OF THE 23 BELL SYSTEM OPERAT-
ING COMPANIES. The purpose of 
the inquiry is to determine how the 
FCC can best ensure that the Bell 
Operating companies comply with 
directives of the 1977 decision in 
Docket 19129—that a rapid and 
efficient telephone service be 
provided at the lowest cost, and that 
all telecommunications suppliers 
are treated on an "arm's length, fair 
and equal basis." 

Western Electric Co. sales to the 
U.S. government and independent 
(non- Bell) telephone companies are 
less than 4 percent. The Bell Oper-
ating companies buy most of their 
telecommunications products from 
Western under a standard supply 
contract. In the final decision in 
Docket 19129, the FCC found that 
the pervasive role that W.E. played 
in Bell System procurement has 
impeded, or was likely to impede, 
the full achievement of benefits to 
ratepayers, because it precluded a 
fair opportunity for the General 
Trade (telecommunications equip-
ment manufacturers other than 
Western) to serve the Bell Operating 
companies' equipment needs. 
The FCC rejected a proposal sub-

mitted by Bell in response to the 
Docket 19129 decision, because 
the proposal did not satisfy the 
concerns expressed in that decision. 
It also denied, as unnecessary and 
unwise, a petition by ITT that the 
Bell Operating companies be di-
rected to purchase at least one-third 
of their telecommunications equip-
ment from the General Trade man-

ufacturers until AT&T institutes 
changes to ensure that the Bell 
Operating companies deal with W.E. 
and the General Trade on an equal 
basis in procurement matters. 
—ITT WORLD COMMUNICA-

TIONS IS NOW OFFERING TELEX 
SERVICE WITHIN NEW YORK 
STATE, according to an announce-
ment by John B. McKinney, presi-
dent. Now, for a flat rate of 32 cents 
per minute, all ITT Worldcom sub-
scribers in New York will be able to 
access the more than 6,000 ITT 
teleprinter terminals throughout the 
state. ITT Worldcom's New York 
subscribers will also have access to 
ITT Worldcom's Timetran store-and-
forward message handling service 
for an additional charge. 

—THE ELECTRONIC INDUS-
TRIES ASSOCIATION'S ENGI-
NEERING DEPT. has available (at 
$24.00 per copy) RS-478, " Multi-
Line Key Telephone Systems ( KTS) 
For Voiceband Application." This 
100-page document covers key tele-
phone equipment. The third in a 
series being developed by EIA Engi-
neering Committee on Voice Tele-
phone Terminals (TR-41), RS-478 
establishes performance and tech-
nical criteria for interfacing with 
and connecting the various ele-
ments of the public telephone net-
work, and will be of value to 
producers and purchasers of key 
telephone equipment, and pro-
ducers of auxiliary equipment in-
tended for use with such systems. 

Ai phone 
makes lots of different 

intercom systems because you have 
lots of different customers. 

Aiphone's versatile line of 21 
systems makes for happy, 
satisfied customers. 
And because all of 

Aiphone's intercom systems 
are dependable and require 
practically no maintenance, 
your customers stay happy 

Moreover, we at Aiphone 

provide technical and 
engineering assistance to help 
keep you happy Plus 24-hour 
order processing and shipping 
for faster installation with 
shorter lead time. 

There's more to this story So 
for a happy ending, say 
A'-phone, then give us a call. 

AIPHONE 
1700 130th Ave. N.E. Bellevue, WA 98005 206-455-0510 Telex 32-0288 
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Ja 
Llectronic 

Maitre dike' 
TCS-Total Concept Sound, Inc., 

developer and manufacturer of spe-
cialty sound and lighting equip-
ment, is introducing " People Mover 
II," an electronic "table manage-
ment" system for the restaurant 
industry. 

"People Mover II" is a countertop 
electronic console with an exact 
seating plan of the restaurant at the 
hostess/maitre d' station. It in-
stantly indicates table availability, 
for prompt, efficient diner seating. 
The unit provides quick electronic 

RESTAURANT 
#1 

MAGAZINE 
With More Restaurant News and Information Than Any Other 
Magazine, Page after Page of Restaurant Reviews with Photo-
graphs, Menu Selections, Prices, House Specialties, And The 

Reviewers Impartial Opinions Plus Many Letters From The Dining Out Public 
About Their All Time Favorites And New Discoveries. A One Of A Kind 
Publication That Has No Peers 

SAVE 50% OFF 
COVER PRICE OF $1.75 
ALL 12 ISSUES FOR $10.00 

PLUS FREE 
MASTERCHEFS 
COOKBOOK 

Retail Value $12.50 

LEARN THE 
TECHNIQUES OF WORLD-

FAMOUS CHEFS 

YES, PLEASE SEND ME 12 MONTHLY ISSUES OF 
RESTAURANT MAGAZINE AND THE MASTER CHEFS 
COOKBOOK—BOTH FOR ONLY S1 0.00. 
Name  

Address   

City  State  Zip  
Mail this card and enclose $ 10.00 to 
RESTAURANT MAGAZINE, 806 S. Robertson, LA., CA 90035 

communication between hosting 
and bussing stations, offering man-
agement personnel exact table sta-
tus without the necessity of a 
"roving hostess" searching for unoc-
cupied tables. 

"The computerized, ' People 
Mover II,' system eliminates logisti-
cal problems, unnecessary staffing 
and dead-table time," said Don W. 
Slack, president of Total Concept 
Sound. " It eliminates customers 
competing with a harried hostess for 
the next table and does away with a 
hostess running back and forth 
checking on tables," he said. 
The 100% solid state device fea-

tures the company's exclusive " bio" 
switches that operate on body elec-
tricity, a feature that guarantees a 
lifetime of use, since there are no 
moving parts. The panel is sealed, 
making the units spillproof. 

As the hostess seats her guests, 
she simply touches the assigned 
table on the " People Mover II" 
display. A red indicator illuminates 
to designate that the table is now 
occupied. 

Busboy stations have similar dis-
plays. As each table is bussed and 
prepared for the next diner, the 
busboy touches the available table 
on the display, sounding a tone and 
turning off the "occupied" indicator. 
The tone alerts the hostess to a 
status change so she can quickly 
and efficiently seat the next diner. 
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Each system is expandable to 
accommodate growth and includes 
several spare stations for additional 
restaurant seating. Multiplexed sig-
nals make the wiring so simple it 
can be added to existing facilities as 
simply as a telephone installation. 

Options include either telephone 
or loudspeaker intercom between 
hostess and busboy stations for 
special set-ups or instructions, and 
custom busboy seating panels for 

rapid table identification. 
"People Mover II" is a labor-

saving device designed to increase 
the restaurateur's profits and diner 
turnover. "We consider the elec-
tronic device affordable by any size 
restaurant; in fact, if the average 
restaurant turns over only one addi-
tional table a day, or eliminates one 
roving hostess' wages, the system 
pays for itself in 90-120 days," 
Slack said. 111 

71 
December 1981 



iFE MFEZ L .V 
IECtRir.11 WilT.Ern 

BURGLARS ARE GETTING BUSIER, 
according to a report from the FBI. 
The federal police agency says that 
burglaries rose 13.9% last year, to 
more than 3.7 million. That works 
out to one burglary about every eight 
seconds. The increase has been 
somewhat higher in suburban areas, 
the FBI says, and even rural commu-
nities experienced a 12.9% rise. 
THE NATIONAL BURGLAR & FIRE 

ALARM ASSOCIATION ESTIMATES that 
9 of every 10 alarm signals moni-
tored by local police around the 
country turn out to be false. About 
half of these false alarms are caused 
by owner abuse or negligence, the 
association says. Another fourth can 
be traced to faulty equipment or 
installation. The rest are attributed 
to storms, telephone line troubles 
and various unknown causes. 
THE STATE OF KANSAS ENACTED 

LEGISLATION establishing rules for 
those who sell, install, repair, in-

spect, test or maintain fire protec-
tion equipment in that state. The 
new law applies to both portable 
extinguishers and fire extinguishing 
systems, and requires proof of com-
petency and financial responsibility. 
The law also prohibits the sale of any 
fire equipment that does not carry an 
approval label from a " recognized 
testing laboratory." 
CABLE TV COMPANIES ARE ENTER-

ING THE HOME SECURITY MARKET 
because of the spiraling incidence of 
crime—break-ins and robberies, es-
pecially. Warner Amex Cable Com-
munications, Inc. has signed up 6% 
of its Columbus, Ohio, customers. 
Warner Amex executives say the 
rising demand for their 2-way se-
curity system has given them a 
marketing edge over traditional 
alarm companies. "Only 3% of 
homes have a security alarm system 
(in Columbus)," says a senior vice 
president of Warner Amex. But cable 

operators are expected to get a larger 
share of the home security market, 
because the cable systems are gen-
erally cheaper than traditional alarm 
services. Cable security is easier to 
sell, he says, because potential cus-
tomers are generally already paying 
for the cable operator's entertain-
ment services. 

Cable security systems operate 
differently, although not necessarily 
more efficiently, than other alarm 
systems. A computer in the central 
monitoring station sends a message 
to the home, generally every 10 
seconds, asking if everything is in 
order. A response is made by a 
control box that is connected by wire 
to sensors on doors and windows. If 
the control box signals an emer-
gency, the monitoring station calls 
the police, generally after making a 
confirmation call. 

Like alarm companies, most cable 
systems also offer fire protection and 
a medical emergency service. 
Warner Amex offers customers with 
chronic medical conditions a port-
able, wireless transmitter that can 
be used to relay a call for an 
ambulance. 

In Columbus, a Warner Amex 
executive declared that his company 
was selling 40 to 70 systems a week. 

THE SOUNDS 
OF PROTECTION 

ATLAS SOUND is the 
world's leading manu-
facturer of loudspeakers 
specifically designed for 
use with electronic siren, 
emergency warning and 
high power mobile public 
address systems for land, 
air, and marine applications. 

U.L. 8, C.S.A. listed for in-
stallation in hazardous loca-
tions where explosive or 
combustible atmospheres 
may exist. For indoor or 
outdoor use in conjunction 
with intercom, sound signal-
ing, and electro-acoustic 
communications systems. 

Functional dependability 
and extensive area-cover-
age combined with the ad-
vantage of minimum size. 
Voice-Tone loudspeakers 
are recommended for ap-
plication in high-rise and 
multi-occupancy building 
emergency communica-
tions where certified opera-
tional requirements and at-
tractive appearance are 
prime considerations. 

RCC, RCR SERIES HLE SERIES '41111® 

ATLAS SOUND • DIVISION OF AMERICAN TRADING AND PRODUCTION CORPORATION 
10 POMEROY ROAD, PARSIPPANY, NJ 07054 • (201) 887-7800 

U.L.-listed, temperature-
rated, Voice Control speak-
ers specially designed for 
high intelligibility, life- safety, 
fire alarm, security, and sig-
naling system application. 
All- metal, environment-
resistant, waterproof con-
struction. 

80A 

AP SERIES 

VT SERIES 
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VIDEO SYSTEMS: System- planned 
video consoles, stands, racks and 
storage setups for tape and film 
are shown in a full-color catalog 
from The Winsted Corp., Min-
neapolis. The plan- it-yourself 44-
page guide allows the user to 
match his video equipment to the 

specially-designed components 
he needs to obtain the full benefit 
of all system functions. All edit-
ing, dubbing and production 
needs are met by these roll-
around and stationary units, 
which can handle all major brand 
video equipment. 

INTERCOM: A folder from Columbia 
Scientific Industries Corp., Aus-
tin, Texas, describes the Model 
4011 Single-Channel Intercom. 
The two-way communication sys-
tem is fully automatic and voice-
actuated ( hands-off switching be-
tween the master and remote 
stations). Advantages include 
simple installation (only the re-
mote station requires mounting 
and one connecting cable joins 
the remote and console with sim-
ple phono plugs); voice-tailored 
solid-state circuitry; call button at 
the remote station; standby and 
volume controls operated from 
the console; and manual switch 
(to be used at times when voice 

activation is not considered desir-
able). The handsome console is a 
stand-alone unit, containing mi-
crophone, speaker, amplifier and 
controls. A smal I desk, counter or 
shelf near a standard electrical 
outlet is all the space required. 
The model 4011 is designed as a 

business- oriented communica-
tions system. Typical applications 
are bank drive-up windows, self-
service gas stations, shipping/ 
receiving docks, cashiers' win-
dows, fast food windows and 
counter/kitchen stations. Switch-
ing between the two stations is 
practically instantaneous, assur-
ing that the first syllables of words 
are not lost. Irritating mechanical 
or electrical pops, clicks and 
thumps are eliminated. Audio-
feedback cannot occur in the 
system, since only one channel is 
open at a time. 

Audio Distribution 
Amplifiers 
for the Pros! 

When you want: 
• Exceptional performance with the flexibility of 
transformer isolation 

• High headroom (+ 24dBm, loaded) 
• All-day short-circuit protection 
• Low, low noise (80dB S N) 

Choose the BONNEVILLE DA-6 
• Available in rack-mount hard-wire configurations 

or with XLR connectors for portable use. 

BONNEVILLE PRODUCTIONS 

A DIVISION OF BONNEVILLE INTERNATIONAL CORPORATION 

130 SOCIAL HALL AVE • SALT LAKE CITY, UTAH 84111 
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Over 40,000 
UL & CSA 
Approved 
Wire & Cable 
In Stock... 
For Sound, 
Communication, 
And Computer 
Applications. 
This means we can meet most 
of your standard requirements 
with competitive prices and 
fast delivery. Of course, we 
are equipped to manufacture 
competitively to your 
specifications. 

Call (312) 696-1000 
TWX 910-253-0343 DEARBORN RSMT 

Quick Quotes And Delivery On 
Custom Cable & Special Services 

_"= nemmone, 

DEARBORN WIRE AND CABLE CO. 
9299 Evenhouse Ave • Rosemont, IL 60018 

The Tek-Select SM - 110 is a totally 
selective master permitting use in a 
master to master system, master to 
remote, or a fully intermix system. 

OUTSTANDING FEATURES 

* Privacy Switch 

* Integrated 
Circuits 

* Hands Free 
Reply 

*Common Power 
Supply 

* Busy Light 

* Automatic Call 
Tone 

Tékréfirié 
SOUND & SIGNAL MFG. 

1331 S Killian Drive 
Lake Park, Florida 33403 

13051 844 2383 
Speed Your Order Call It in Toll F r PP 

18001 327 8466 
TLX o 513438 

MO3iLE coranuniceionb 
CELLULAR MOBILE TELEPHONE APPLICATIONS DATE POSTPONED PENDING 
RECONSIDERATION (CC DOCKET NO. 79-318). The FCC had scheduled to start 

accepting applications on November 23/81. It has put ahead accepting 
applications until 30 days after it has acted on numerous requests for 
reconsideration of its report and order in the cellular mobile 
proceeding. It said it had received 25 petitions for reconsideration or 
clarification, 13 opposition pleadings, 13 reply pleadings and 3 
motions for stay of the order, plus comments supporting and opposing 
the motions. The FCC said it expected to act on reconsideration 
requests during December 1981. 

Because of the number and complexity of issues in the petitions, the 
FCC said it did not expect to be able to rule on them early enough to 
allow potential applicants ample time to prepare their applications by 
Nov. 23/81. 
FCC Commissioner Joseph R. Fogarty issued a dissenting statement, 

declaring that the Commission's "cellular radio decision is sound in 
policy and correct in law and provides the only viable structure for 
making this revolutionary technology and service available, so far as 
possible, to all the people of the United States, on a rapid, efficient 
nationwide basis, and with adequate facilities at reasonable charges. 
"My review of the petitions for reconsideration and related 

pleadings.... indicates that the matters raised are, for the most part, 
essentially re-argument of issues which were fully addressed and 
resolved by the Commission in its original decision. I fail to understand 
why we cannot commit ourselves to ruling on reconsideration by early 
November and thereby avoid a stay of the cellular application filing 
date and associated delays in pressing forward with the provision of 
this new and needed service. 

"I am also greatly disturbed that this stay decision may be 
interpreted as indicating a lack of Commission resolve in implementing 
the critical policy core of the original decision—the split frequency 
structure—which ensures the timely provision of cellular service and 
realistic competitive opportunities and benefits. Such wavering would 
be a travesty on the orderliness, continuity, and integrity of the 
Commission's process. Of course, we must address the pending 
reconsideration petitions in due course and with due process. However, 
the mere pendency of those petitions is no basis for signaling a lack of 
commitment to the policy judgement that is the view of this 
Commission." 

Meanwhile, a group of 12 RCCs has formed a consortium to gain an 
edge in the expectant clamor for frequency allocations in the cellular 
field. The new firm is Cellular Systems, Inc. David Post, chairman of 
the CSI finance committee and president of Page America, New York 
City- based RCC, said recently that CSI expects to set up a cellular 
radio telephone system in every major market. 

Post observed that "the FCC will grant two licenses in each market. 
One will go to the Bell System. We're going to attempt to be the other 
one. 

CSI has about $300,000 initial financing by the 12 founding RCCs, 
it's been learned. Post said that it represented the first phase of a major 
capital structuring program. The next phase, the CSI president said, 
will approach other RCCs located throughout the U.S. to become 
involved in the new firm. An eventual public offering of stock is 
planned, but Post did not place a time stamp on that move. Under the 
CSI plan, each RCC "member of CSI" would act as "an agent and a 
stockholder leasing the equipment and sharing in the profit." 

In the long run, a national organization is visualized, with all cellular 
systems compatible throughout the CSI network, declared CSI 
president Ken Ism', also president of Message By Radio, Inc., a 
Yonkers, N.Y. RCC. 

Others named to executive posts in CSI are: Gerald Agliatta, pres./ 
Westchester Mobilfone Systems, Inc, White Plains, NY, as vice pres./ 

t 
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CSI; Charles Sackermann, pres./Tray-Mar Communications, Union 
City, NJ, as CSI secretary; and C. Leonard Fink, pres./Mobilfone Radio 
Systems, Inc., NYC, as CSI treasurer. 
RCCs named as part of CSI: Beep Communications Systems, Inc., 

NYC; Radiofone Corp., Englewood Cliffs, NJ; Radio Broadcasting, Inc., 
Lakewood, NJ; Litelco Communications Inc., Island Park, NY; Radio 
Call Corp., Melville, NY; Massachusetts-Connecticut Mobile Telephone 
Communications, Inc., Hartford, Conn; and Radio Telephone Answer-
ing Service, Staten Island, NY. 

FCC HAS APPROVED THE ESTABLISHMENT OF A MOBILE SERVICES ADVISORY 
COMMITTEE to aid the FCC staff in revising the public mobile radio 
rules ( Part 22) and to assist the Common Carrier Bureau in 
streamlining its licensing procedures and policies for the mobile 
services. 
The Committee will take all steps necessary to assemble information 

and provide advice concerning: 
—rules sections that are out of date or in need of revision; 
— procedures or policies that are unnecessarily burdensome on the 

public; 
— impact of rules on small businesses; and 
— areas where deregulation is appropriate. 

The committee will meet at least four times a year for three years and 
report to the Chief of the Mobile Services Division. For more 
information contact Charles Marietta at ( 202) 632-7513. 

FCC CLARIFIES LICENSING POLICIES FOR SHORT-RANGE, LOW-POWER MICRO-
WAVE SYSTEMS; DENIES TEMPORARY LICENSING (PR DOCKET No. 79-337). 

The Commission on request of Microwave Associates, Inc. and the 
General Electric Company, has clarified its position for licensing short-
range, low-powered microwave and TV systems in the 21.8 - 23.2 GHz 
band, usable for short-distance TV communications, surveillance, and 
high-speed data transmission between offices and buildings—for 
example, inter-bank transactions. 

However, it denied GE's request for reconsideration of modifying its 
decision to permit stations utilizing these transmitters to operate 
before they are licensed. 
On August 1/80, the FCC authorized microwave systems that operate 

with low output power in the 22.0 - 23.6 GHz band to be licensed in 
the Private Operational- Fixed Microwave Services with somewhat more 
relaxed technical standards than are normally prescribed in Part 94 of 
the rules. In the adopted rules, among other things, the FCC assigned 
four channel pairs - 21.825/23.025 GHz, 21.875/23.075 GHZ, 
21.925/23.125 GHz and 21.975/23.175 GHz for such operations, 
with a 50-MHz bandwidth per channel. 

In clarifying its license policies, the FCC said that as an initial point 
its current licensing policies authorize either channel in a channel pair 
to be used for single-channel operations on a routine basis. Operations 
on adjacent channel pairs normally are authorized in situations in 
which the bandwidth of a channel in which an existing system is 
licensed cannot accommodate the expanding communication require-
ments of its licensee. 
The FCC declared that low power systems that are low density, 

narrow-bandwidth communications will be permitted if an applicant 
can demonstrate that all frequencies with a narrower bandwidth that 
can accommodate its communications requirements are unavailable; 
expansion of a current facility in the next five years will require greater 
bandwidth than now available; or the proposed facility is part of the 
main route or backbone of a communications network eligible for 

licensing in the 22.0 - 23.6 GHz band. 
In denying GE's request for temporary licensing, the FCC said there 

is a possibility of interference from these types of systems, especially 
since the frequency band is shared with the U.S. government, the 
Domestic Public Radio Services and the Earth Exploration Satellite 
Service. On the basis of the record it said it was not persuaded that 
public interest would best be served by the adoption of GE's proposal. 

ri . Oree sample .. 
ULTRA-MINIATURE 
SUPER FLEXIBLE 
CAMERA CABLES 
The Smallest, Most 
Flexible Coaxial 

Camera Cable You've 
Ever Used 

Available 
BNC to BNC or UHF to UHF 

With Triple Strain 
Relieved Connections 

Ideal for camera scanning, 
pan/tilt or easy cable concealment 

GUARANTEED TO CUT DOWN 

MAINTENANCE/SERVICE 

CALLS FOR CABLE REPAIR IN 

HIGH FLEX APPLICATIONS 

CABLE SPECIFICATIONS 
Outer Dia. . 063"; Impedance - 50 Ohms 
Atten. - 6db/C'o Video 50 MHz 

U.L. Approved 

For 

Available In Any Lengths 

Free Sample Call or Write De. 't.A1 

BI-TRONICS INC. 
BOX 125, TUCKAHOE, N.Y. 10707 

(212) 585-1645 

STANDARD WIRE 
AND CABLE CO. 

Manufacturers of Cables and 
Wires for Sound, Communi-

cation, Fire & Burglar Alarm, 
Computer, Telephone, Signal 

& Low Energy Protection Sys-

tems. U.L. Approvals. 

Custom Cables Designed and 

Manufactured for your spe-
cial needs. 

Stock Warehouses on West and 
East Coast to Service Your Im-
mediate needs. 

Write or call for Catalog and Name of 
Nearest Sales Office or Representative. 

STANDARD WIRE & CABLE CO. 
2345 Q ALASKA AVE. 

EL SEGUNDO, CA 90245 

Area Code (213) 973-2345 
TWX 910-340-6758 • Telex 65-3423 
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MODEL M5-72R — 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 S+NÍN 
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. 

McGann Electronics, Inc. 
1033 Fairway Drive 

IJ Bensenville, III. 60106 
312-595-2342 

BOB Okla. Ark. 

AMOS Texas 

& 

ASSOCIATES 
We are Specialists for CCTV, 

Telephone Products, 
Broadcast Products & Engineering 

Sound Contractors 
P. 0. BOX 3247, IRVING, TEXAS 75061 

• 
• 
• 
• 
• 
• 
•••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••• 
• LINE STATUS INDICATOR re • 
• • 
• ."— • e ..--;--; _ • 
• ... ...... • 
e .. . • • ......... • 

• r.te I) • 

• • 
• • 
• • 
• • e The call pickup indicator works with any • 
• standard PBX on 25- pair cable (up to 24 lines) • 
• or 50-pair cable (up to 48 lines). LEDs indicate • 
e both busy and ringing lines with audible tone • 

signal for ringing lines. Own power supply uses e 
110-V outlet. Complete engineering and specs/ • 
dealer prices from: • 

CAM PRODUCTS LTD.. Ill French Ave. • • 
Bramppe. Mass 02104 617-848-2750 

Complete Test Set 
Callbrated Sound Level Meter 
Fractonal Octave Pmir 
Nose Generator 

Handbook on ACOUSTIC Testmg 

Classified listings are accepted up to the 
1st of the month preceding publication. 
Rate — $47.00 per column inch. Check 
with order. 

CLAIlbiFiED 1 SALES 

cabl tronix 
Cable tor electronics, sound, 
intercom, interconnect, fire/burglar 
alarm, control, signal, nurse call, 
apartment house, and computers. 

Hafet1811): AMP connectors; boots; 
bridging clips; "B" connectors; 
Dennison and Tyton tie wraps; Arrow 
staplers and staples; screws; plastic 
anchors; electrical/ packing/ masking 
tapes; and Cyanoacrylate adhesives. 

366 Washington Street 
P.O. Box 3003 • Newburgh, NY 12550 
(914) 565-7570 • (212) 597-3691 

SETONGUARD'n 
Security Name Plates 
Protect your property. Easy 
application. Black- filled 

serial numbers. Permanent 
3M adhesives. Outdoor or 

indoor. Free samples. 

/110.1111.1111111 Properly ePPlied they will last a lifetime. 

SETON NAME PLATE CORPORATION 
5138 Bouleward, Nen Hauer, CI 06505 12031 772.2520 

liaCketound Music for 
SCA-CAra-Telephone 

MGM INTERNATIONAL 
A Division ot 

F. T. C. BREWER COMPANY 
P.O. Box 8057 

Pensacola, Florida 32505 
904 433-7932 

AVA Electronics Corp. Drexel HIll Pa. 19028 

neetnrul 1, cri e- I, ‘11,It 

e, 67 851 asas 

Manufacturers of quality sound & com-

munications cable 
Stack & price list mailed on request 

T rTHE-IN-GGRS-EA&T -i-DELE-EACs-BR-o0-"0N"—elC-l 

HUNDREDS OF IUNUSUAL PARTS GADGE1S N IDEA ITEMS UNAVAILABLE IN I 

STORES OR CATALOGS ANYWHERE , Bdrgain pro., on ererytheng , I 
NPW ' terns en every 'me' HuO, postrad for your copy' 

  ELECTRONICS 
Dept. 313 
Plattsburgh. N.Y. 12901.1 'FICK> 

1111144,44., P.O. Box 500 Paramus, N.J. 0765:I 

Equal Opportunity Employer M/F 

ENGINEER 
Leading sound equipment man-

ufacturer seeks a "Pro Only" to 
handle Application Engineering 
preparation of system quotations 
calling on and assisting sound con-
tractors. Approx 25% travel. Candi-
dates must have solid knowledge of 
audio and sales exp. 
We are a Division of a Fortune 

500 Corporation located in North-
ern New Jersey. Excellent salary & 
benefits. Please send resume & 
salary history in full confidence to: 

J.A. Palmieri 
Vice President Marketing 

tsi BOGEN DIVISION LEAR SIEGLER, INC. 

Electronic Service Technician— minimum 5 
years' experience—bench & outside. Work on 

P.A., Intercom and CCTV repair & installation. 
Must be personable, capable, reliable, effi-
cient, dedicated, conscientious and flexible to 

nandle busy schedule. Salary based upon the 
above requirements. Send resume with com-
plete work history in detail. Replies confiden-

tial. Our company has been in business since 
1940, servicing Metro New York, operating out 
of Long Island. Write to Box 108, Sound Pub-

lishing Co., 156 East 37th St., New York, N.Y. 

10016. 

MOVE TO THE SUNBELT 

Needed—Telephone Installers ex-
perienced on 1A2 Key, Electronic 
Key, & Electronic PBX. Good pay for 
the right persons. Call: Southwest 
Utilities, Inc., Okla. City, OK 
405-946-1200. 

ELECTRONICS TECH. 
Are you experienced in service & 
installation of sound, fire alarm, 
MATV, intercommunications and 
related systems? Are you willing to 
work hard for a well-established 
company which offers excellent 
benefits & an outstanding future for 
the right person? 

Contact Jim Dillon 
512-223-2923 

Only experienced persons need 
apply. Located in South Texas. 

FREE CATALOG & AUDIO APPLICATIONS 
CONSOLES 

KITS & WIRED 
AMPLIFIERS 

MIC., E0, AC N,LINE, 
TAPE, DISC, POWER 

OSCILLATORS 
AUDIO, TAPE BIAS 

POWER SUPPLIES  
1033 N. SYCAMORE AVE. 
LOS ANGELES, CA. 900311 
(213/ 931-3566 
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Twice again: Shure sets 
the standard for the industry! 
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Introducing two new microphone mixers 
Ten years ago—with the introduction of the 
M67 and M68—Shure set the standards of 
the industry for compact, portable micro-

M267 
For Professional Broadcasting 
Both TV and Radio— in the studio and for 
remote broadcast applications 

For. Professional Recording 

For Professional Sound 
Reinforcement 
For more complex public address 
systems. 

With all these new features: 
e Switchable, fast-attack limiter 
• LED peak indicator 
• All inputs switchable for mic or line 
• Simplex power 
• Greater headphone power 
• Built-in battery supply 
• Lower noise 
• Reduced distortion 

...and all of the famous M67 original features. 

phone mixers. Shure is now introducing two 
new mixers with features and improvements 
that will make them the new industry standards. 

M268 
For Public Address and Paging 
In hotels, schools, chtyches, community 
centers, hospitals. etc. 

For the Serious Tape Recording 
Enthusiast 

As an Add-On. Mixer for 
Expanding Current Equipment 

With all these new features: 
• Lower noise - 
• Dramatic reduction in distortion 
• Mix bus 
• Automatic muting circuit 
• Simplex power 

...and all of the famous M68 original features. 

Both new mooels include the same ruggedness 
and reliability that have made the M67 and M68 
the top- selling mixers in the industry. 

For complete information on the M267 and M268 send in for a detailed product brochure (ask for AL669). 

The Sound of the Professionals ' 
t3) 

Shure Brothers, Inc., 222 Hartrey Avenue, iEvanston, IL 60204 
in Canada: A. C. Simmonds & Sons Limited 

Manufacturers of high fioelity components, microphones, sound systems and re!ated ci-cuitry. 


