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The first 500-Hz Driver 
that doesn't turn çymbals 

into trash can lids 

Listen to most of today's 
HF drivers, including our leading 
competitor's, and you could logically 
conclude that "trashy" sound is an 
inescapable fact of life. Poor definition, 
inadequate output beyond 10 kHz, 
annoying breakups, and "ringing" are all 
too common. 

EV engineers, rejecting the 
notion that poor high frequency 
sound is inevitable, created the 
DH1A, a driver that deals effectively 
with every one of these problems. 

To boost high-frequency output 
we utilized a magnet with the 
greatest flux density available, plus 
an optimized, balanced magnetic 
circuit to "stiffen" the coupling 
between the amplifier and the 
diaphragm. The resulting increase in 
high-end response also solved the 
problem of definition and articula-
tion, so the sound is cleaner and 

livelier, with better transient-handling 
capability. As a result, trashy 
instrumental and vocal sounds are 
consigned to the trash can, where 
they belong. 

The 10 kHz breakup you've 
heard in our competitor's driver was 
eliminated by using a 3-inch 
diaphragm instead of the other guy's 
4-inch component, moving the 
primary diaphragm breakup point all 
the way out to 16 kHz, well beyond 
fundamentals and first harmonics. 

A field-replaceable diaphragm, 
we reasoned, could make the DH1A 
still more useful. So we made that a 
part of the package, too. Plus the 
option of 8- and 16-ohm impedance 

match. And our EV-exclusive 
PROTEF" feature that guards 
against voice coil damage. 

Talk, as they say, is cheap. 
So, we insist that you make us prove 

our claims. Audition a DH1A today 
and hear for yourself how easily you 
can bid a hasty goodby to trash-can 
cymbals and high-end distortion. 

For more information, write 

Electro-Voice, Inc., 600 Cecil Street, 

Buchanan, MI 49107. 

Ey, ElectroVoice 
SOUND IN ACTION 
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Our Real-Time Analyzer is so mvolutionaly, 
II people am paying millions 
lust to listen to the test signa 
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Unlike any other test instrument, the new dbx RIA-1 lets 
you measure frequency response with the music itself as the 

test signal. In real time. In 
real situations. In depth, in 
detail, and with remark-
able certainty. 

In other words, the dbx 
RIA-1 is capable of telling 

you virtually anything about the frequency response of any hall, 
system, or piece of equipment you want to measure. Even if 
several thousand people happen to be listening. 

Of course, the RIA-1 has other features too (would you 
expect any less from the makers of the world's leading signal-
processing systems?). You can store up to 16 curves in its 
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memory, and recall them for comparisons, inversions or other 
manipulations. You can hold peaks, isolate any one of its 1/3-
octave bands, and average performance signals over any period 
of time. You can even measure the old-fashioned way, using the 
RIA-1's stereo pink-noise generators. 
We should also point out the RTA-1's compatibility with 

equalizers, PCs, color monitors and printers; its flexible micro-
computer architecture (complete with user-friendly menus and 
Help function); its two microphone inputs, six line inputs, 
built-in preamps and phantom power supplies. 

Call 1-800-525-7000 x D251 for an analysis of our real-time 
analyzer, including an Engineer's Information Packet. In the 
meantime, you can sit back and enjoy our test signal. 
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FUSIO N 
Finally, power and sound are harnessed together into a single, 

optimized package. And the whole is substantially greater than the 
sum of the parts. It's been achieved using innovative, patented 

technology developed by Bose . 

This fall, get a glimpse into the future of professional sound from Bose. 

For more information, write Bose Corporation, Dept. SC, The Mountain, 
Framingham, MA 01701. 

.41717E 

Cwyr.ght 1987 BO.. CO,P0.1en All nets maned Circle 210 on Reader Response Card 



EDITORIAL 

Our Ongoing 
Commitment 
In June, Sound & Communications introduced an innovative addition to 

our magazine entitled, the Contractor's Guide to Mixers—a special pull-
out section of mixers and consoles. Due to the overwhelming response to 
this section by the sound contracting industry, we are happy to announce 
that we are continuing our ongoing commitment to the industry by bring-
ing you another. 
This September issue of Sound & Communications includes The Contrac-

tor's Guide to Alarm & Security. Judging from the huge response by the 
alarm and security community, it is evident that this market is growing 
quickly and is becoming more diversified and sophisticated. Many of the 
companies listed offer a variety of equipment so that the sound contractor 
can choose the best system for his particular needs. 

In this comprehensive special pull-out section, the sound contractor will 
find the companies and their equipment under the following categories: 
AUDIO/ALARM, VIDEO, INTERCOMS, and/or SECURITY SIG-
NALING DEVICES. We've also added an alphabetical directory of com-
panies at the end of the section for your convenience. In future issues, we 
will continue our ongoing commitment by presenting sections on other 
equipment of vital importance to the sound contracting industry. 
Almost 20 audio manufacturers recently stood by their commitment by 

donating their time, effort and equipment for 314 venues during the nine-
day, 1987 Special Olympics last month. Held at the University of Notre 
Dame in South Bend, Indiana, Crown International, a principle sponsor, 
and other manufacturers, worked round-the-clock to make the event a huge 
success. 
Every day I saw a sense of team effort and pride in the air while people 

set up sound reinforcement systems so that the 4,500 special athletes and 
observers could hear the best possible sound. Crown's Bill Raventos, who 
helped solicit over $700,000 worth of equipment from the audio companies, 
and Tom Durell, who has coordinated sound systems for such events as last 
year's Liberty Weekend, worked together in coordinating the sound rein-
forcement for the Special Olympics. Bill said he didn't realize the scope 
of the project until it was over. In an upcoming installation profile in Sound 
& Communications, Tom will discuss the enormous amount of work that 
went into the event. 

It was amazing how so many people pitched in and made it all happen. 
People ran to the rescue. In one instance, it was discovered that a venue 
was overlooked—the auditorium where a dance was to be held for the athletes. 
In one hour, volunteers pooled together and set up the sound equipment 
just in time for the dance to begin. That was dedication. 
Sound & Communications is dedicated to the sound contracting market 

and we're here to help out, pitch in and be your funnel for information in 
the industry. Call us, we're here to listen. 

Debra A. Pagan 
Managing Editor 

SOUNDf5--
COMMUNICATIONS 

Editorial Director/Publisher 
Vincent P. Testa 

Managing Editor 
Debra A. Pagan 

Technical Editor 
Jesse Klapholz 

Assistant Editor 
Fran Avnet 

Contributing Editors 
Marc Beningson, Gary D. Davis, 

Ted Uzzle 

Consulting Editors 
Jerome J. Brookman, Chris Foreman 

Technical Council 
Dr. Mort Altshuler, Professor Audiology, Hahneman 
University, Chief of Audiology, VA. Hospital, Phila, 
PA; Mike Biegel, EPD Technology Corporation; C. 
Leroy James, Rees Associates, Inc.; Richard N. 

Jamieson, Jamieson and Associates, Inc.; Russell 
Johnson, Artec Consultants, Inc.; Brian Murphy, 
The Wilke Organization; Richard Negus, Purcell 
Noppe Associates, Inc.; William Parry, Maryland 
Sound Industries, Inc.; Daniel Queen, Daniel 
Queen Associates; Jon Sank, Cross Country 
Consultants; William R. Thornton, Phd, PE 

Art Director 
Andrew Elias 

Assistant Art Director 
Karen Waibel 

Staff Artist 
Gerard Caramannello 

Typesetting 
Leo Ancona, George Proper 

Circulation Director 
Deborah A. Droge 

Advertising Director 
Thomas Soevyn 

West Coast Advertising Sales 
Stuart Smith 
(818) 769-6481 

Vice President/Editorial 
Judith Morrison 

Editorial and Sales Office 
Sound & Communications 
25 Willowdale Avenue 

Port Washington, New York 11050 
(516) 767-2500 

rUI 
COMMUNICATIONS ' 

Sound & Communications • Music & Sound Output 
The Music & Sound Buyer's Guide • Post 

NSCA-TV News • NAMM-TV News • CES-TV News 

The Music & Sound Retailer 

Home Entertainment 

6 Sound & Communications 



. . X: 

Choice of 
seven. 

SPEAKER: 

Choice ot 
eleven. 

TRANSFORMER: 

Choice of 
five. 

• 

ti 

MUNIneeur 

With 3450 standard assemblies, Quam gives you 
custom-designed flexibility with off-the-shelf delivery. 
When we say Quam offers a broad 
line of 8" assemblies, we don't 
mean a few speakers with a lot of 
baffles. We mean 11 different 
speakers, with nine baffles, to suit 
virtually any application. Add 
any of seven backboxes and five 
transformers (and more of each 
coming), and you have more than 
3450 combinations to choose from. 

You specify it the way you 
want, and you receive it when you 

want. All the components are in 
inventory .... 70,000 pieces! You 
order and we assemble and ship 
within 24 hours. No waiting. 

Our broad commercial sound 
accessories line is a change from 
the days when Quam concentrated 
exclusively on speakers. And 
we'll continue to change, adding 
innovative, high-quality products 
that help make you more profitable. 

What will never change is our 
tradition of quality and service. 

Make Quam your Sound 
Decision. Call or write now for 
your free Commercial Sound 
Products catalog, and we'll 
add you to our mailing list for 
catalog updates and product 
announcements as they occur. 

The uam..  Sound 
Decision 

Circle 207 on Reader Response Card 
QUAM-NICHOLS COMPANY • 234 E. Marquette Road • Chicago, Illinois 60637 • (312)488-5800 



URN 
MUZAK  PURCHASES MUSI-CALL AND ATLAS MUSIC 

Muzak has announced the purchase of Musi-call and Atlas Music Co., both of 
Chicago, Illinois. "This acquisition broadens our customer base, adds experienced 
and well-qualified personnel, improves our overall efficiency, and generally 
strengthens our business in Chicago," said Mark Torrance, Muzak president. In 
addition, Dan Hart, manager of Musi-call and Atlas Music for more than seven years, 
has been appointed general manager of the combined operations. 

In a related issue, Muzak and HM Electronics have announced a private label agree-
ment for Muzak to distribute and sell the new HME System 100 wireless drive-thru 
line under the Muzak Engineered Sound brand name. According to Pat Miller, Muzak 
purchasing administrator, "This agreement allows us to become a more complete 
supplier in the fast-food industry with regard to background music and communica-
tions systems." 

DOUG DICKEY, KEY FIGURE IN PRO-AUDIO, DIES 

Douglas Finch Dickey, a key figure in the professional audio industry and senior 
executive at Solid State Logic ( SSL), died on August 8 at the age of 35, following a 
long illness. For over 10 years, Doug played a major role in SSL's development and 
success, first as head of SSL's professional audio team in the USA and, subsequently, 
he became increasingly involved in product specifications and design. 

He was part of the team responsible for the SSL Stereo Video System, which has 
become a major influence in the production of audio for stereo television. More 
recently he helped guide SSL's move into the motion picture industry, and was 
involved in panel design and software interfaces for SSL's first digital system. 

IBMA CONVENTION TO BE HELD IN CALIFORNIA 

The International Business Music Association's Annual Convention will be held from 
October 14-17 at the Marriott Rancho Las Palmas Resort in Rancho Mirage, CA. The 
convention's theme "Problem Solving for the '80's" will be explored in seminars that 
deal with topics like hiring and firing, collections, keeping a positive attitude in sales 
and business, and problem solving for management. Registration fee at the hotel will 
be $150 per person and $25 for spouse or guest. For more information contact the 
IBMA at ( 312) 685-7850. 

AES' 83rd CONVENTION TO TAKE PLACE IN NEW YORK CITY 

The 83rd Audio Engineering Society Convention will take place from October 16-19 in 
New York at the New York Hilton and New York Sheraton Centre. The theme of this 
year's convention will be "Audio 8e Video: Analog Present, Digital Future." Among 
the seminars offered are "Sound Reinforcement," " Disc Based Audio Editing," 
"Transformers and Audio," "Visual Audio Monitoring and Metering," and "User 
Interface for Electronic Music." For more information contact AES at ( 212) 661-8528. 

A GROUP OF  "WHO'S WHO" OF PRO AUDIO PITCH IN AT FEST 

A group of well-known pro audio manufacturers assembled the sound system used 

for the Association for Multi-Image Festival held August 24 at the Marriott Hotel, 
Lake Buena Vista, Florida. The Association of Multi-Image (AMI) is a non-profit 
organization devoted to the promotion of computer-controlled slide shows. Since 
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1979, AMI has sponsored the festival, in which hundreds of entries are screened and 
judged and prizes awarded. 

Among the participating manufacturers donating equipment to this year's festival 
were Otan, QSC Audio Products Inc., Pro Co Sound Co., Star Case Co., Community 

Light & Sound Inc., Aphex Systems Ltd., Electro-Voice Inc., Audio-Technica U.S. Inc., 
Studer-Revox, Audio-Digital, dbx, Technical Projects, and Clear-Com. Past con-
tributors include Crown International and MCl/Intertek. Former QSC marketing 
director Greg Hockman, was audio supervisor for this year's festival. 

AUDIO-TECHNICA STARTS UP HEARING PRODUCTS DIVISION 

By early October, production will begin on Audio-Technica's new line of personal 
hearing instruments at its plant in Stow, Ohio. According to a company spokes-
person, "Our new products are part of a growing and important market segment and 
the products relate to the business we're already in — transducers." He added that 
the direction of the company will not change. "We're adding a division to become 
more diversified and to use our resources in a different way. Audio-Technica is and 
will remain involved in the MI and pro music industries," he added. Key personnel 
for the Audio-Technica Hearing Products Division could not be confirmed at press time. 

AUDIO L.A. IS THE NEWEST AUDIO SUPPLIER ON THE BLOCK 

Audio L.A., a professional audio equipment supplier specializing in systems design, 
installation, service and sales with video and MIDI expertise, was recently formed. 
As a professional sales company, Audio L.A. will cater to high-end audio/video and 
MIDI markets including recording studios, broadcast companies, record companies, 
producers, musicians, education, government and military institutions. The new 
supplier is affiliated with West L.A. Music. 

ALTEC LANSING HOSTS A DELEGATION FROM CHINA 

Altec Lansing hosted a delegation from the People's Republic of China recently at the 
Altec plant in Oklahoma City. The delegation was comprised of six individuals 
representing the governmental agency which manages and regulates the hotel in-
dustry in China, as well as the governmental agency that regulates importation of all 
acoustic and electronic products into China. The Beijing International Hotel is the 
first of several luxury hotels sponsored and financed by the Chinese government. 
About $100,000 worth of Altec Lansing products will be installed in the Beijing Hotel. 

In a related issue, Altec announced a free freight policy for all individual orders of 
$2,500 or more at the 1987 Altec Lansing Summer Clinics. Also announced at the 
clinic was a new three-year warranty on all electronics products and a new five-year 
warranty on all acoustic products. 

AGFA-GEVAERT, PHILIPS AND DU PONT IN JOINT VENTURE 

Agfa-Gevaert, a subsidiary of Bayer AG, West Germany has agreed to form a joint 
venture with Philips N.V. of the Netherlands and Du Pont Co. of the U.S. for the 
manufacture and marketing of audio, video and data magnetic tape, effective 
January 1, 1988. The joint venture is designed to combat the strong inroads made by 
the competition, especially products of magnetic tape from the Far East, which has 
resulted in a decrease of 60 percent in prices of blank video cassettes over the past 
five years. 

September 1987 



TECHNICALLY SPEAKING 

by Jesse Klapholz 

To Bid or Not To Bid . . . 

At least once every several turns of 
the moon, bids mysteriously appear 
that require more than one cup of 
brew to inventory. These bids usually 
come in large packages with reams of 
specs and piles of drawings. The bid 
documents, if they are included, re-
quire us to familiarize ourselves with 
a client's venue and use, and the de-
signer's interpretation thereof, all 
within one day. Final bid with additive 
alternatives, line deducts, and ex-
tended warranty plans are due in one 
week, of course. 
"This specification describes the 

function, performance and equipment 
required to provide low equalized pro-
fessional sound electro-acoustic sound 
systems for the. It's time to reach 

for the aspirin when the spec contin-
ues with, "The system shall be of the 
latest all plug-in type transistor design. 
It shall be able to operate simultane-
ously without period of warm-up. The 
equipment specified herein shall be 
factory tested and results of these tests 
shall be delivered to the owner at time 
of delivery of equipment." 
When an architect or consultant speci-

fies a system to be bid upon that clear-
ly is not a complete design and has 
many flaws, you may be the wiser for 
declining. Many specs include a clause 
that say the bidder is responsible for 
omissions and errors in the design, 
and to verify actual conditions. But, 
if the specifier has not completed the 
design, and not given the owner all of 

the features to satisfy his require-
ments, you'll be left holding the bag. 
There is in fact a clear distinction be-
tween a "preliminary" design and a 
final version. It is a shame to see the 
abuse of word processing technology 
to the point where it damages the 
credibility of the high-quality work 
produced by many specifying groups 
who use it effectively. 

It is your obligation to the owner as 
a professional to decline these types of 
bids as specified. Bidding on such a 
project only condones the inexcusable 
sham presented by unscrupulous 
hucksters. The decision then becomes 
yours if you are willing to complete, 
or even redo, the design. The client 

(continued on page 59) 

STOP 
FEEDBACK 
IN HIGH NOISE-LEVEL AREA PAGING SYSTEMS! 

Paging from and to the same high noise-level 
area always creates a feedback problem because the 
highly amplified audio feeds back to the paging 
system. MacKenzie Laboratories has the solution— 
our FBI-I Feedback Interface. The FBI-I is an all 
solid-state, digital audio record/play storage unit 
which is installed between the paging stations and 
the amplifier. Features include: 

D Natural voice, digitized audio 
D Message length up to 30 seconds 
D Solid-state—no moving parts 
D No maintenance required 
D Bandwidth up to 7K1-1z, selectable 
D Line in/Line out 
D Easy installation in both new and existing 
paging systems 

For more information, call MacKenzie toll-free: 

800-423-4147 

41 j ret_Xer4_1à 
5507 Peck Rd., P.O. Box 3029, Arcadia, CA 91006 USA, 

In California, call (818) 579-0440 
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111111 9967 BLVD ST-MICHEL, 
MONTREAL, DUE. 
CANADA H1H 567 
TEL.: (514) 321-3131 
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introducing the DX300, DX800 and 
DX1500 power amplifiers 

..,-.DX300 output power: 200watts into 89 (per channel, both cg-annels driven, 20Hz 
=OkHz, -05dB) 400 watts into 80,450 watts into 40 (burst power*) distortion (250mW 

—  ' rated power at 80): I MD SMPTE: < 0.01%. TH D (11ctlz): < 0.01%. THD(20kHz DIN): 
<:0.02% size:2 rack spaces, 81/2 " behind front panel weight: 7Kgs, 16 lbs. cooling: 

heatsinks. 

— 1,0(800 output power: 250 watts into 89, 400 watts into 40 (per channel, both chan-
nels driven, 20Hz - 20kHz, -05dB), 800 watts into 89 (bridged mono), 800 watts into 
49,900 watts into 29 (burst power*) distortion (25OrnW to rated power at 8(2): IMD 
SMPTE: < 0.01%. THD (1kHz): < 0.01%. THD (20Hz-20kHz DIN): < 0.02% size:2 rack 
spaces, 13" behind front panel weight: 13Kgs, 29 lbs. cooling: 1 servo controlled 
DC fan. 

DX1500 output power: 300 watts into 89,500 watts into 49, 750 watts into 29 (per 
channel, both channels driven, 20Hz - 20kHz, -0.5dB), 1000 watts into82, 1500 watts 
into 40 (bridged mono) 1500 watts into 29, 1600 watts into 19 (burst power*) distor-
tion (250mW to rated power at 8(2): IMD SMPTE: < 0.01%. THD (1kHz): < 0.01%. THD 
(20Hz-20kHz DIN): < 0.02% size:2 rack spaces, 13' behind front panel weight: 15Kgs, 
34 lbs. cooling: 2 servo controlled DC fans. 

*Burst power is a 1kHz tone for 10ms every 100ms, single channel (an indic ation of the amplifiers 
ability to handle music transients and tolerate deviations in nominal speaker impedance) 

The DX300, DX800 a -. c1 DX1500 amplifiers all feature 
balanced XLR inputs, balanced and unbalanced 1/4" 
inputs, banana outputs, ground lift switch and a ter-
minal block with access to all inputs andeutputs. 

Total Audio Transparency 
Manufactured in the UK: 

Hill Audio Ltd., Hollingbourne House, Hollingbourne, Kent MI 17 I ligland 
Tel: (062 780) 555/6/7 Tlx: 966641 HILL 

U.S. Sales Office: 
Hill Audio Inc., 5002B N. Royal Atlanta Dr., Tucker, GA 30084 USA 
Tel: (404) 9341851 Tlx: 293827 H LAD - 

Circle 208 on Reader Response Card 

Hill Audio 



CONSULTANT'S COMMENTS 
by Marc L. Beningson 

Jaffe Acoustics, Inc. 

Construction Specifications 

o ver the past several months, this column 
has discussed a num-

ber of ways of structuring the 
sound system contract to en-
sure the successful installa-
tion of the system. By plac-
ing the sound contract in dif-
ferent sections of the con-
struction specifications, the 
sound contractor is given 
more control over various 
aspects of the installation. 
With this control, however, 

"By placing the 
sound contract 
in different sec-
tions of the con-
struction speci-
fications, the 
sound contrac-
tor is given 
more control 
over various 
aspects of the 
installation." 

comes more coordination and 
more responsibility for the 
sound contractor. For the 
most part, a better installa-
tion is assured when all of the 
sound system details are in 
the control of a qualified in-
staller, thus the disadvantages 
are minimal. 
Of course, the structure of 

the sound system contract is 
generally not something that 
the sound contractor has con-
trol over. It is something that 

the sound system designer 
determines through coordina-
tion with the architect. How-
ever, on many occasions, a 
sound contractor may be 
called upon to design a sys-
tem for a client, without a 
commitment to install the 
system as well. Essentially, 
the contractor in this case is 
acting as a consultant and has 
the obligation to provide the 
best design to the owner. 
Therefore, the contractor is in 
a position to influence how 
the design is issued in a con-
tract, and the options that 
have been discussed — sec-
tions 11, 16, 17 and other ar-
rangements — should be 
evaluated. 

All of this discussion as-
sumes, of course, that con-
tractors are bidding on a de-
sign specification provided by 
a design consultant. While 
this is the manner in which 
the largest projects are 
awarded, it is undoubtedly 
not the manner in which the 
majority of projects are 
awarded. Let's look at some 
of these other methods and 
types of contracts. 
Most specifications are de-

sign specifications, that is, 
the equipment required is 
listed and the configuration 
of the equipment is demon-
strated. Assembly methods 
and installation details may 
also be established, of course, 
some design specifications 
are clearer and more detailed 
than others. Because design 
specifications leave less room 
for interpretation, all bidders 
for the most part are proposing 
to provide the same system, 
and therefore bidding should 
be fair and competitive. 
A performance specifica-

tion, on the other hand, does 

not include a particular de-
sign or selection of equip-
ment. Instead, it lists desired 
performance criteria, such as 
sound pressure level over a 
given seating area, frequency 
response, speech articulation 
index and other parameters. 
Each bidder can put together 
a system based on his inter-
pretation of the requested 
performance criteria. Obvi-
ously, the system designs can 
vary considerably in quality, 
ease of use, durability, abili-
ty to meet the owner's expec-
tations, and especially cost, 
while still meeting the speci-
fied performance criteria. 

Essentially, a performance 
specification provides stan-
dard design criteria to a varie-
ty of designers, each of who 
has a different background 
and opinion in system inte-
gration, as well as a commit-
ment as a dealer to sell cer-
tain equipment. Thus, even 
more so than for a design 
specification, the lowest bid 
is not always the best bid. 
When an owner issues a per-
formance specification, he 
must evaluate closely each 
proposal for conformance 
with his objectives, rather 
than waiting until the in-
stallation is complete. If the 
owner has insufficient knowl-
edge to do this, then his best 
course should have been to 
hire an independent consult-
ant to prepare a design spe-
cification based on his perfor-
mance criteria. 
Of course, a consultant 

could also prepare a perfor-
mance specification, but this 
is rare. In more cases, con-
sultants have very specific 
concepts of how design solu-
tions should be executed, and 
their specifications will show 

"Because de-
sign specifica-
tions leave less 
room for inter-
pretation, all 
bidders for the 
most part are 
proposing to 
provide the 
same system. . . 

these designs in a manner 
that will ensure that the ex-
ecution is in accordance with 
their concepts. The design 

"Most specifi-
cations are de-
sign specifica-
tions. . . the 
equipment re-
quired is listed 
and the con-
figuration of the 
equipment is 
demonstrated." 

specifications can accomplish 
this, a performance specifica-
tion cannot. 
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Who would believe 
a microphone this flat... 
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Model AT871 UniPlate" 
Condenser Cardioid 

could have a curve to match! 

If you've tried other 
hemicardioid bound-
ary microphones, 
you may have 
been disappointed 
in the sound... 
thin, peaky, and 
requiring lots of equal-
ization. If so, it's time to listen 
to ours: the new AT871 
UniPlate Condenser Cardioid. 

UniPoint Technology 
at Work 

Our experience pioneering 
UniPoint miniature condensers 
permitted us to take a new 
approach to boundary micro-
phone design. We optimized 
the basic UniPoint cardioid 
element for boundary use, 
creating remarkable reach and 
presence, yet retaining ex-
tended high and low-frequency 

response so vital to 
natural sound 
reinforcement. 

Outstanding 
Gain-Before-Feedback 

The AT871 UniPlate Carclioid 
has both the polar pattern and 
response curve to provide 
higher gain-before-feedback 
than you may have thought 
possible. But better gain-
before-feedback and a great 
sounding element are only 
a part of the story. 

Less Noise Two Ways 
By using a very low-mass 
diaphragm and a case heavier 
than the others, we sharply 
reduced sensitivity to mechan-

ical noise. The electronics are 
audibly quieter as well — a tre-
mendous advantage in typical 
boundary microphone applica-
tions. We also include a low-cut 
switch to help control acoustic 
room noise. The AT871 can be 
powered by an internal battery 
or from 9-52VDC phantom 
power. 

Effective Problem Solver 
The AT871 is solving problems 
in stage sound reinforcement, 
church sound, teleconferenc-
ing, boardroom applications... 
even TV and film locations. 
Wherever great sound is 
needed.. .unobtrusively. We 
urge you to test the AT871 
side-by-side with any of the 
rest. Choose your most critical 
sound problems. The difference 
you hear will prove our point. 

audio-technica® 
1221 Commerce Drive, Stow, OH 44224 

(216) 686-2600 
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What Brand of Ears 
Do You Wear? 

How to evaluate the myriad of choices 
in headphones and headsets 

or 
Can we really compare headphone 

performance at all? 

by Jesse Klapholz 

W
e all take headphones for 
granted because they have 
been around since the be-
ginning of time—electro-

acoustical-time that is. The development 
of telephone apparatus saw various con-
figurations of ' receivers' including mov-
ing armature, electromagnetic, moving 
coil, crystal, and electrostatic. Earphones, 
or, phones—the early 
reference to these de-
vices—were generally 
defined as, "two flat 
telephone receivers 
held on the head by a 
spring." 
While there were 

several attempts at 
producing dynamic 
loudspeakers in the 
1800s, it took the in-
vention of the vacuum 
tube and amplifier to 
make dynamic loud 
speakers and head-
phones practical. 
Most headphones 
found in professional -i' 
applications today are 1 
of the dynamic type. I 
But there is a bit more F, 
to this story then just c's. 
"two little speakers 2 

2 and a spring." . 

BACKGROUND 
Work in the U. S. continued intensely 

throughout the early 1900s in con-
junction with the development of sound 
sources for intelligibility testing, mostly 
at Bell Labs. Western Electric's ERPI 
705s exemplify the most popular 
electromagnetic headphones seen in 
many pictures and articles during the 

Stereo heachil s for  "toring include: ( top rum 1.-R) Seiiiili.i.ers 111)10-13, Calrairs 

15-115, AK;' s K 240DE Tascam's THP-400. Technical Projects' DMH 205, Bever 
Dyna ttt i tttt DT220, Koss Pro 14X Plus; and (center) Nady's 1RT-200 XM with 1RH-210X. 

early days of radio and cinema. Elec-
tromagnetic types basically use a met-
al diaphragm set in a reciprocating 
motion by the attracting/repelling 
magnetic forces produced by audio 
signals flowing through a field coil. 
As one can imagine, these types had 
severe frequency response problems 
due to the resonant nature of the 

magnetic metal dia-
phragms and stiff 
assemblies. 

In 1911, Edward S 
Pridham and P.L. 
Jensen developed k 

moving coil telephone 
receiver that later be-
came the first com. 
mercially-available 
Magnavox loudspeak-
er. Bell Labs' effort 
culminated in theii 
introduction of the 
Western Electric 55f 
loudspeaker in 1926 
A little known fact k 
that through these 
developmental effort: 
Bell Labs had pro. 
duced a dynamic head. 
phone with smootl-
frequency response tc 
4,000 Hz—more thar 
adequate for their re-
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search purposes at that time. These were 
primarily used for telephonic intelligibili-
ty research, and as such were called 
"moving-coil telephone receivers." 
Clearly, there was a need for a good-

sounding headphone that could be used 
for signal monitoring purposes. In 1933, 
RCA—not to be outdone by Western 
Electric—introduced the "Ribbon 
Telephone Receiver." Harry Olson (most 
famous for his ribbon mics) first intro-
duced us to his now extinct term "High-
Quality" when describing audio gear 
with the introduction of the MI-3453 
headphones. Over a period of time these 
proved to be unsuccessful—output was 
limited and acoustical correction was re-
quired through back chambers. A need 
for wider frequency response and output 
was needed. 
According to the British, it was G.A. 

Briggs at Wharfdale who first commer-
cially introduced the moving coil head-
phone in 1937, called the Voluphone. 
This unit was intended for use by deaf 
people so they could, "... listen to radio 
without having the volume level from the 
main loudspeaker too high for the com-
fort of others in the room, or next door; 
also two people could listen to different 
programs in the same room, but this in-
volved another [radio] set." Needless to 
say, the unit was dropped from the 
marketplace in two years. 
More significant is this year's 50th An-

niversary of the Beyer Dynamic UT 48, 
the first commercially successful high-
quality dynamic headphone. Eugen 
Beyer founded Eugen Beyer Elektron-
technische Fabrik in 1924 in Berlin, 
primarily manufacturing dynamic loud-
speakers used in theatres. Unsatisfied 
with the quality of headphones available, 
Beyer decided to employ the loudspeaker 
technology he was using for a new head-
phone design. Originally designated a 
"Dynamic Measuring Telephone," 
Beyer's In 48 dynamic transducer sys-
tem used a permanent magnet, alumin-
um diaphragm, and moving coil. 
The DT48's frequency response 

(30-16,000 Hz) made it successful as an 
audiometric reference headphone. Dur-
ing the next several years, the 13(1- 48 be-
came a successful broadcast headphone 
as well. Except for various cosmetic 
changes in the headband, ear cushions 
and cord, the DT 48 has remained un-
changed for the last 50 years. In 1950, 
Beyer added a stereo plug to the DT 48 
making it the first commercially available 
dynamic stereo headphone set. Today, 
the DT 48 is still widely used in broad-
cast, and as a monitor headphone for on-
location recording for video and film. 
Headphones were popularized in con-

Beyer Dynamic's DT48 headphones are 50 
years old this year. 

sumer circles in this country by John 
Koss with his introduction of a dynamic 
stereophone in 1958—coining the term 
"stereophone." The first Koss designs 
were inspired and empirically based on 
a popular hi-fi speaker that used a num-
ber of small elements. Koss and Martin 
Lange built a prototype from an old army 
headset using the ear-cushions and band, 
some cardboard, and two of the hi-fi 
speakers. Many manufacturers including 
Permoflux, Sharpe, Electro-Voice, Tele-
phonics, and Roanwell realized the mar-
ket niche Koss had established and the 
marketplace quickly had abundant sup-
plies available in many choices of design, 
feel, and fidelity. At this time the Sharpe 

A typical example of contemporary head-
phones are Fostex's T-20 RP Technology 

headphones. 

Headphones became the "headphones of 
choice" because they were the first 8/16Q 
models, and they used soft or liquid 
cushions. 

NEED FOR .STANDARDS 
With manufacturers designing and 

producing products from such a diversi-
ty of backgrounds, headphones were far 
from compatible—what an electronics 
manufacturer said was the ' right' chan-
nel did not necessarily agree with"X" 
manufacturer's headphones. These con-
siderations and acoustical performance 
specifications were the subject of long 
debate of technical committees drawing 
up standards. In fact, the acoustical per-
formance of headphones for audio use 
really has no universally agreed-upon 
standard. 
For years the prevailing standard for 

measuring frequency response USAS 
224.9-1949, was, "...useful in compar-
ing the quality of identical earphones 
below approximately 5,000 cycles per sec-
ond." Obviously, the 1949 standards 
were obsolesced by hi-fi and stereo audio 
quality. The EIA (Electronic Indus-
tries Assocation) adopted a standard 
for the "Polarization of Stereophonic 
Headphones with 3-Contact Plugs" 
in 1966, as standard RS-331. The IHF 
(Institute of High Fidelity) formed a 
"Headphone Sub-Committee" and 
drafted a standard for the electrical con-
nections of headphones in 1972. The 
committee's objective was, "To stan-
dardize a coupler and measuring sys-
tems for pressure and velocity head-
phones of the circumaural and supra-
aural types to record what the real ear 
hears in wide-range music." Subse-
quently, the committee did draft some 
standards but never really caught on 
and the IHF was absorbed into the EIA 
anyway. 
The NBS (National Bureau of Stan-

dards) in Washington, D.C., conducts re-
search in and maintains calibrated ref-
erences for many facets of measurable 
quantities encountered in the physical 
sciences and its allied arts. NBS has the 
responsibility of maintaining reference 
standards for the calibration of head-
phones for audiometric purposes. How-
ever, through the 60s—the evolutionary 
period of headphones—the NBS grouped 
telephone receivers, intercom headsets, 
and headphones for stereophonic listen-
ing as "Communications Earphones." 
Furthermore, the NBS regarded the, 
American Standard Method for the Coupler 
Calibration of Earphones No. Z24.9-1949, 
as a satisfactory base-line in the testing 
and evaluation of these units. 
The complexities grew from here as the 

various committees could not (and still 
have not) agree upon a universally accep-
table method of measuring the perfor-
mance of headphones. Therefore, several 

(continued on page 59) 
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A pilot uses Plantronics' MS50 headset in the 1960's. 

The Teleco 

L
ike most types of elec-
tronic equipment in wide-
spread use today, the tele-
phone headset is a prod-

uct of the technology of the 20th 
century. Its evolution has been 
punctuated by several major break-
throughs along the way, but clear 
parallels remain between state-of-
the-art headsets of today and the 
earliest models, which date back 
nearly 100 years. 
The earliest ancestor of the head-

set was first developed around 
1890, not long after the invention 
of the telephone itself. When the 
first branch exchanges came into 
being, there was need for freeing up 
the hands of the local branch ex-
change operators so that they could 
connect the interconnect cables that 
made the connection between the parties. 
The apparatus wasn't really a headset at this point, but 

simply a mouthpiece microphone suspended from the wall 
in front of the operator, while the receiver was hand-held by 
the user. This style, with many variations, persisted for about 
40 years. 

MM unications Headset 
by Don Wilson 

 1•11 • 11111M  
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Telecommunications Headsets include: (top row, L-R) 
Plantronics' Supra MH0525, Plantronics Spirit SP02, Audio 
Sears' 1400 PL, Audicom's Symmetry, AKG's Q15; (bottom 
row) ACS' Microset SM732-0420, Unex's Ventel V-S-NC-QD, 

Plantronics Liteset, Television Equipment Association's 
Secrette, ACS' Ultralight SW732-0111. 

The next development, again not 
a "true" headset, consisted of a re-
ceiver attached to a wire framework 
which fitted over the user's head. 
The microphone was attached to a 
triangular metal breastplate that 
rested on the user's chest, sus-
pended by a harness. 

It was a step toward hands-free 
communication, but ergonomics 
and comfort were clearly not a 
priority — operators developed 
concave, triangular depressions in 
their chests by the end of a shift. 
This operator's set lasted only 
about 20 years. 

FIRST 'HEADSET' 

After World War II, Western 
Electric introduced the now-classic 
WE52, the first operator set that 

could be termed a "headset" and with obvious links with 
the units of today — and the WE52 still sees use in some areas 
of the world today. 
While continuing to use a single receiver earpiece attached 

to a wire frame, the WE52 incorporated a microphone into 
the assembly — suspending it from a wire boom that curved 

Headsets for intercoms and sound reinforcement are: (top row 
L-R) Technical Projects' SMH210/U, Shure's SM-15-CN, Clear 

Com's CC75B, Cambridge Communication's EL Nady's 
PRC-3XDE; (second row) Ph Electronics' CHR-1198, David 

Clark's H3330, Clear Com's CC-240B, Numark's HM6000A, 
Beyer Dynamic's 111108; (third row) RI'S' LH268, Television 
Equipment Association's Slimgard, Audio Technica's ATM73, 
Television Equipment Association's Astrolite, Setcom's 5-TVI; 

(fourth row) Heil's HCS with MB-10 earphones and RTS' 1H267. 
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down from the earpiece to the user's 
mouth. Designed with a carbon micro-
phone, the WE52, and closely related 
variations, became the "work-horse" 
headset of the 50's and 60's in the USA. 
It did suffer from variations in output 
sensitivity because of "packing" of the 
carbon granules in the microphone. 
With the advent of the transistor in 

the 50's and 60's, it was now possible 

to develop a replacement for the carbon 
transmitter. At Plantronics, which was 
founded by two pilots in 1961, the 
MS50 headset was developed for airline 
pilots. It was a logical next step to adapt 
this headset for the telecommunications 
market. 
Designed to be clipped to eyeglasses 

or worn with a spring-metal headband, 
the MS50 was lighter and more comfor-

table than the WE52. It also offered a 
key new feature: the voice-tube micro-
phone. By incorporating a miniature 
sound-pipe from the user's mouth to 
the microphone located remotely in the 
capsule, the MS50 eliminated the 
WE52's heavy microphone and boom. 
The voice tube offered another advan-

tage — the microphone transducer was 
safely tucked away in the capsule where 

TESTING OF THE TELECOMMUNICATIONS HEADSET 
Artificial Mouths arid Ears 

T
esting of headsets requires 
the help of artificial ears and 
artificial mouths. This is be-
cause of the variability of 

human ears and mouths and the need 
for a large quantity of human subjects 
to determine subjectively and within 
acceptable error the characteristics of 
a headset device. 

Artificial ears consist of a stable 
standard-microphone and cavity vol-
ume depending on the coupler system 
used by the headset device. Some arti-
ficial ears have several cavities, con-
nected by acoustic resistance elements 
to give the artificial ear the desired im-
pedance and frequency response. The 
following are the basic types of coupler 
systems: 
1. Supra-aural (on-ear, like a tele-

phone receiver) 
2. Circum-aural (encloses the outer 

ear in the cup) 
3. Ear-tip or ear-insert (sound cou-

pled to the ear canal entrance) 
4. Intra-concha (essentially filling the 

concha cavity but not entering the 
ear canal itself) 

The International Electrotechnical 
Commission (IEC) has been the Stan-
dards Organization developing stan-
dards for artificial ears for many years. 
The commission works via committees 
representing the nations of the world. 
The type 1 Supra-aural artificial ear 

has been standardized for receiver 
testing to the IEC-318 ( 1970); "An 
IEC artificial ear, of the wide band 
type, for the calibration of earphones 
used in audiometry." This type has 
been standardized for telephone re-
ceiver testing in the telecommunica-
tion's industry, for example. 
The type 2 Circum-aural artificial 

by Don Wilson 

ear is presently defined only by a pre-
liminary standard from IEC (IEC 
SC-29C-1985). There are problems 
with releasing this preliminary stan-
dard as a general circum-aural artificial 
ear and thus there is not general ac-
ceptance of the preliminary standard 
by the member countries. 
The type 3 Ear Insert artificial ear 

is generally accepted as the IEC-711 
(1980); "Occluded-ear Simulator for 
the Measurement of Earphones Cou-
pled to the Ear by Ear Inserts." The 
artificial ear has been adopted by the 
Consultative Committee International 
Telegraph and Telephone (CCITT) 
Study Group XII in P. 51 of Volume 
V publication for telecommunications 
applications. 
The type 4 Intra-Concha artificial ear 

at this time has no recommended stan-
dard. In some cases where there is no 
specific "fit" required between the re-
ceiver system and the ear canal of the 
artificial ear, a Head and Torso Simu-
lator (such as the Knowles Electronics 
KEMAR Manikin) will give satisfac-
tory results. It is understood that Bruel 
& Kjaer of Denmark is bringing out 
a similar manikin in 1988 called HATS. 
Any acoustic leakage in an artificial 

ear will cause errors in the frequency 
response and output. In general, a 
small acoustic leak will cause large loss 
of low frequencies, and sometimes an 
increase in the output at frequencies 
above about 1200 Hz. The proper 
testing of a receiver takes into account 
the acoustic leakage that occurs on the 
typical human ear, either by having 
the leakage during testing, or testing 
it without leakage, and adjusting the 
data for typical leakage. 
To excite the microphone of head-

sets for testing, an artificial mouth is 
required. Artificial mouths have been 
around for decades and there are in-
dustry procedures for using them to 
test telephone instruments (for exam-
ple IEEE Std 269-1983). However, the 
standards that define the off-axis sound 
field characteristics of an artificial 
mouth so that they approximate the 
sound field around a model head are 
just now in development and probably 
will not be issued for many years yet. 

Artificial mouths sufficient to test 
typical telephone transmitters are 
available as a commercial product 
from Bruel & Kjaer Company. A new-
ly designed artificial mouth exhibits 
much improved correllation to human 
head sound distribution. 
There are basically three types of 

headset microphones: 
1. Pressure type 
2. Pressure gradient type, commonly 

called "noise-cancelling" micro-
phones. (Also "proximity" 
microphones) 

3. Cardioid directional type 
By far the most common type of 

headset microphone (1 above) is the 
pressure type in which the output falls 
off approximately with the distance. 
This type presents no particular test 
problems. 
Of the (2) type above, the proximity 

microphone has an output which falls 
off approximately as the square of the 
distance, and responds to the pressure 
gradient of the sound field. It must be 
accurately positioned in the sound 
field or gross errors will result. 
Of the (3) type above, the cardioid 

microphone is similar to the proximi-
ty microphone in its critical position-
ing to obtain correct results. 
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ANNOUNCING THE BIGGEST IDEA 
IN THE HISTORY OF WIRELESS 

d'oz t46732 
Cl 2 5 21-12 JA 6 1 7 4 

Samson incorporates dbx* noise reduction to achieve 
a new standard of wireless performance. 

Samson Concert TD Series is the first true 
diversity VHF wireless system with dbx noise 
reduction. We've been setting new standards 
of sound and reliability in wireless over the 
years, but we're always refining our technol-
ogy to make it even better. Thct's why we 
chose world-class dbx technology to solve the 
biggest problem in wireless — noise. 
dbx noise reduction makes the Concert TD 

Series incredibly quiet. It also expands fre-
qJency response to deliver the best possible 
sound for vocals and instruments. And you 
won't hear it working because dbx circuitry 
e iminates the pumping and breathing that 

plagued wireless sound in the past. 
Breaking new ground with our Concert TD 

Series, Samson engineering excellence now 
takes a quantum leap forward in its ongoing 
search for the highest standard of wireless per-
formance. We are the first to incorporate dbx 
noise reduction because we want to guaran-
tee the best possible audio quality available in 
wireless today. Now there's every reason you 
can think of to enjoy the unlimited freedom 
promised by wireless. 

First we took the worry out of wireless with 
reliable no-dropout performance, now we're 
taking the noise out of wireless with dbx. 

SAMSON® 
WE TOOK THE WORRY OUT OF WIRELESS 

Samson Producs Corporation, 124 Fulton Avenue, Henipsieou, New York 11550 
5161 489-2203 TU( 284696 SAM UR FAX 15161 489-2418 

In Canada. Ommmedia corporation Ltd , 9653 Cote de Liesse, 
Dorval, Quebec H9P1A3 514-636-9971 

Mic Capsules Ayailoble. Electro-Voice 
NID 757 element offered exclusively in 
wireless by Samson. 
Also cvailable: BK-I. SM 58, SM 85, SM 87 

'dbx is a registered trademark 
of BSR North America Ltd. 

Circle 209 on Reader Response Card 

e 1986 Samson Products Corporation 



the tiny wires were not subject to wear-
and-tear of the constant usage. The 
voice tube offered still another advan-
tage — being made of plastic, it was a 
natural insulator. No longer would users 
experience static electricity shock 
discharges between a boom mounted 
microphone and their lips. 
With the advent of linear micro-

phones, replacing the carbon transmit-
ters, a new problem emerged for the 
typical headset user — that of back-
ground noise pick-up. The carbon 
transmitter, by virtue of its inefficien-
cy at low sound levels, yielded a 
measure of background-noise suppres-
sion which was lost when going to the 
linear microphones. To solve this prob-
lem, a feature called "switch-gain" was 
incorported in the headset amplifier 
which increased the amplifier gain 
when the user was talking, and reduced 
the amplifier gain when the user was 
not talking. This feature effectively 
solved the problem and did it better 
than the carbon transmitter it replaced. 

NEW DEVELOPMENTS 
As time passed, more headset sup-

pliers entered the marketplace. Ad-
vances in transistors, integrated cir-
cuitry, infrared technology, and the ad-
vent of the electret microphone led to 
the development of products such as 
electronic telephones, infrared speaker-
phones, and headsets designed for a 
variety of niche markets. The users, 
such as computer terminal operators, 
cable splicers, air-traffic controllers and 
business professionals, all shared one 
common need: a headset product that 
would provide clear, comfortable, 
hands-free communications. 
One development was in the area of 

acoustic safety and perception of 
acoustic safety. From 1978 to 1981, a 
monolithic receiver amplifier integrated 
circuit was designed by Plantronics, 
which, in addition to amplification, 
linearly limited the maximum acoustic 
sound pressure to the user's ear. This 
I-C, operating only from power avail-
able from the telephone line, was trade-
marked "SoundGuard." Although the 
earlier headsets were safe to the user's 
hearing, the SoundGuard circuitry in-
creased the user's perception of hearing 
safety by a six-fold factor. (From an in-
depth field questionnaire study.) 
In 1984, the deregulation of the 

AT&T system effected major changes, 
both in telephone product technology 
and the distribution of those products 
to the consumer marketplace. New 
customer markets emerged, such as the 

small business and home office sectors, 
requiring specialized quality products 
at lower prices. 
Almost overnight, suppliers who de-

pended on AT&T for all phases of prod-
uct procurement and distribution were 
forced to confront a free market on their 
own. 
One of the common ways to obtain a 

hands-free system for an individual 
telephone user is to mate a headset with 
a telephone instrument. The functions 
of dialing, ringing, and hybrid (four-
wire to two-wire network) are obtained 
from the telephone set, and the voice 
pickup and received sound output are 
obtained from the headset. 
The proliferation of different types of 

telephone instruments brought about 
by the deregulation of the AT&T sys-
tems has made designing this type of 
headset an engineer's nightmare! One 
telephone instrument manufacturer had 
three different engineering departments 
resulting in three different interface 
specifications for interconnecting a 
headset to his telephone instrument. 
At Plantronics, the latest innovation 

in the headset arena is called the 
"LiteSet" and is somewhat similar to 

Two examples of headsets for intercoms and 

sound reinforcement applications are (top) 

Telex's monaural PH-24, and Telex's 

binaural PH-91/PH-92. 

the small earpiece worn by Lieutenant 
Uhura on the " Star Trek" television 
series. LiteSet is a miniature micro-
phone/receiver capsule weighing less 
than one/half ounce that mounts to the 
user's outerear cavity (the concha) with 
a small "button" that eliminates head-
bands or eyeglass clips. Thus, LiteSet 
provides the same hands-free benefits 
of a headset without the "look" and 
feel of one. 
The LiteSet headset has been mated 

with a cord-free radio system which 
allows the user mobility within a typical 
office environment. A dial pad that clips 
to a belt or fits in a shirt pocket is at-
tached by a light-weight cable to the 
LiteSet capsule. If the user is away from 
his or her office but within the radius 
of the base-station, and he receives a 
call, a tone will sound and he may take 
the call at that location. He may also 
place a call at the remote location. 

LOOKING INTO THE FUTURE 
Where is headset technology going in 

the years to come? The fact that the best 
signal-to-noise ratio in voice pickup oc-
curs when the microphone is kept in 
close proximity to the user's mouth will 
make one wary of headset designs 
which move the microphone to remote 
locations. So called noise-cancelling 
microphones (I like the term "proximi-
ty" microphones) are difficult to posi-
tion on the average user so that they do 
not become "voice-cancelling" micro-
phones. These facts suggest that in all 
but the noisiest of locations, the com-
mon pressure microphone will prevail. 
The weight of the capsules supported 
by the user's ear are in the region of less 
than Y2 ounce — low enough that 
smaller, lighter, capsules do not ac-
complish much except to increase the 
manufacturing costs. Just about all of 
the ways to couple sound from a headset 
into the human ear have shown up in 
headset designs, so there should not be 
any surprises here. 
Who can foretell what the 1990s will 

bring? We will just have to wait and see! 

Don Wilson is a senior engineer at Plan-
tronics, Inc. who has 24 years of engineer-
ing experience concerning headsets and 
telecommunications equipment. He is a 
member of CCITT (Consultative Commit-
tee International Telegraph and Tele-
phone) Study Group XII—a standards 
group on international telecommunica-
tions. He also is a CCITT special reporter 
on headsets. Wilson is a member of IEEE 
and holds nine patents on acoustic and 
electronic apparatus. 
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Effective. 
CS Series speakers put new efficiency in sound 
reinforcement. 

Introducing four new high-efficiency ceiling 
speakers. Speakers that offer what contractors tell 
us they want—high quality at a reasonable price. 

Close tolerances, select materials and precision 
assembly methods fill the need. With reduced 
power requirements—especially significant in 
large installations. And a smoother, less peaky 
midrange—CS Series speakers often require 
no EQ. 

What's more, the universal transformer option on 
both 4- and 8-inch models permits installation in 
systems with 25-, 70.7- or 100-volt lines. Complete 
and accurate spec sheets are another plus, featuring 
helpful guidelines for proper system design. 

Put our new CS Series speakers to the test. 
Compare them with any others. Your 
decision should be easy. And effective. 

The CS Series—pro quality in 
commercial sound from: 

University 
Sound, 

+ammo—. a MARK IV company 

— ILI•mer..^.. 600 CECIL STREET 
  BUCHANAN, MICHIGAN 49107 

(616)695-6831 



On the drive-thru line outside, the Tech-
nical Projects SMH 210 headset is used 
by an order taker. 

\kilt - k£m k‘eltun 
\-a¡ Menn uW 

The top 50 fast food restaurant chains 
operate over 67,000 stores, and have sales 
in excess of $50 billion a year. Small in-
dependents probably do 25 percent of 
that. Impressive as these numbers are, 
the more significant data for sound con-
tractors is that close to 50 percent of those 
sales are conducted at the drive-thru win-
dow, and there may be another 10-13 per-
cent of carry-out customers cluttering up 
the inside of the restaurant because the 
drive-thru is moving too slowly. 
While the restaurant owner can easily 

spend $ 100,000 on the dining room por-
tion of the restaurant, and tens of thou-
sands more every year on staff to clean 
tables, mop floors, and maintain wash-
rooms, traditionally the expense for serv-
ing the drive-thru customer has been con-
fined to an inductive loop to identify the 
presence of a customer at the menu 
board, and the menu board itself, with 
a poor sounding simplex "squawk-box" 
arrangement for communicating. 

Clearly, shifting an existing customer 
from the high-cost dining room to the 
low-cost drive-thru would be financially 
advantageous for the restaurant owner. 
Encouraging customers to make this shift 
will remain difficult until drive-thru ser-

Glenn Mullis is president of Technical Pro-
jects and a member of NSCA. He is a 
graduate of the University of Western 
Ontario. 

vice truly deserves to be called fast food. 
Two of the obstacles to faster service— 
getting the order and handling the 
money—can be readily and economical-
ly diminished. It is the poor quality of 
the communications system, made worse 
by the kitchen noise it picks up, which 
continues to cause delays. If, as a bonus, 
we can eliminate the racket from the 
drive-thru from being heard inside the 
restaurant, we can improve that environ-
ment for both worker and customer. 

likttute likteset 
Fast food restaurants are experiencing 

a mature market. Growth is limited and 
competition is fierce. Not only are the 
traditional competitors fighting it out for 
market share, but convenience stores, and 
even supermarkets, are successfully pur-
suing the same customer. Since differen-
tiation of the foods served is limited and 
has already been emphasized (Burgers 
v.s. Chicken, Fried v.s. Broiled, etc.) the 
competitive arena has shifted to service, 
and the one area in which service can be 
substantially improved is at the drive-
thru. Not only is more efficient driver-
thru service a feature that can be adver-
tised, but it can also influence spur of the 
moment decisions. Most fast food opera-
tions are located in clusters. For a poten-
tial customer with no brand loyalty, the 
choice of the fastest moving drive-thru 
seldom involves travel of more than a 
block or two. 

A Mote DtivelThINI 
As proven by the number of drive-

thru-only chains which are springing up, 
the profitability of a more efficient drive-
thru is substantial. Assuming that every 
car going through a drive-thru has only 
one occupant, and that the average bill 
is $3.40, one extra car per minute results 
in added business of $3.40 per minute. 
If the food cost is approximately 31 per-
cent, the added gross profit becomes 
$2.35 per minute. If the restaurant has 
90 minutes per day, six days per week, 
during which there are enough customers 
in line to utilize this increase in efficien-
cy, the added gross profits multiply out 
to $65,988 per year. 
Reaching the goal of increasing effi-

ciency by one-customer-per-minute is be-
ing done but, it may require a greater in-
vestment than many operators are will-
ing to make. However, there are steps 
along the way to full efficiency while on 
a budget. 

Step One in improving communica-
tions is to replace the order taker's inter-
com microphone/speaker with a headset. 
Just the resulting reduction in kitchen 
noise, both in the system and in the order 
taker's ears, is a major improvement. Im-
proving the quality of the menu-board 
speaker and the electronics, and some 
judicious equalization can result in vast-
ly improved communications, and a 
much better chance of getting the order 
right, the first time. However, if the food 

e-GARr-TO r AO PREVIOUS 5LURMIN LE_MPÉ,OVMENT? 
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preparers have traditionally "listened in" 
to the order takers' intercom speaker as 
a means of anticipating incoming orders, 
some provision must be made to avoid 
losing that advantage. Headsets for the 
preparers may be necessary, or speakers 
in the cooking/packaging area. 

Step Two can only be implemented in 
a "Window 1 - Window 2" situation, 
where the Window 1 operator/cashier has 
a headset and listens to the order being 
taken, and prepares to collect the money 
before passing the customer along to 
Window 2 to pick up the purchase. Col-
lecting the money, and making change, 
takes longer than either receiving the 
order or handing over the purchase, mak-
ing this efficiency more important than 
one would imagine. 

Step Three is to replace the menu 
board with an outside order taker, dur-
ing peak periods. Equipped with a head-

YOU SEEM PERFECT WRI 
FOR THE JOB iiCANI 
YOU START 70PAQ 

set, this person walks down the line of 
cars and takes orders, simultaneously 
relaying them to the inside order taker. 
The tendency of the customer to linger 
over menu choices is eliminated, and 
questions regarding condiments or 
preparation are quickly resolved. The in-
side order taker then relays the check 
amount back to the outside person who 
informs the customer, and encourages 
them to get their money ready, and to ap-
proach the cashier prepared to pay. Some 
go so far as to position another outside 
person, an expediter, who is part of the 
headset system and who collects and 
makes change at the car window. In ad-
dition to the speed-up generated by this 
system, the purchase commitment has 
been made earlier, reducing the numbers 
of those who might, anticipating a long 
wait, drive off. 

Step four, while the most costly, poten-

TWO BURCERS 
PC,EA5E, 

tially contributes the most to efficiency. 
It consists of making both the inside and 
outside order takers wireless. For the out-
side order taker, the advantages of not 
getting tangled up in yards of cable is ob-
vious. On the inside, the order taker is 
now free to move about. If the system is 
set up so that the inside order taker can 
also directly access the menu board dur-
ing off-peak periods (when there is no 
outside order taker) that person is free to 
also serve customers inside, prepare food, 
or perform any other task. The coup-de-
grace is to provide the shift supervisor 
with a wireless (perhaps listen-only', 
headset, in order to audit the order 
handling process. 

It! towiices 
Involving RF devices in the system will 

introduce all the problems which con-
tractors have learned to know and love 



At another drive-thru. the HME COM100 
headset (part of the wireless System 100) 
is used by customer service employee 
inside. 

with regard to wireless microphones, 
headsets, etc. The environment of a fast 
food restaurant is unbdievably hostile to 
low power RF communications. The 
line-up of running automobiles, which 
the outside order taker's communicator 
must overcome, is not much better. Pro-
viding a system which works well is fur-

ther complicated by legitimate concerns 
at the FCC over the proliferation of these 
systems, and their desire to keep the 
power levels low. 

Several systems are being marketed, 
most of which are not full duplex, and 
very few of which work reasonably well. 
Particularly when being used in the in-
side order taker-to-outside order taker 
communications mode, a press-to-talk 
button seems stone-aged. No doubt there 
will be ongoing attempts to come up with 
duplex wireless communications, which 
can operate in this environment at a cost 
that this market is prepared to accept. 

Fast food operators, who work daily 
with narrow margins, are cost-conscious 
as a group. It would appear that the price 
point for a three-communicator wireless 
add-on to an existing hard wired menu 
board system has to be around $2,000-
$2,500 to ensure volume. If quality is to 
be maintained, this won't be an easy price 
point to reach. 
Aside from the RF devices, a quality 

drive-thru communications system should 
hardly be considered a "triumph of 
modern technology." The systems are, 
technically, relatively simple, and several 
manufacturers turn out quite competent 
kits. Now that aggressive fast food oper-
ators have acknowledged the need for bet-

Talk-A-Phone's TAP-HS-1 headset is an 
example of a system that provides total-
ly hands free, two-way conversation be-
tween order taker and customer. 

ter systems, the challenge for the contrac-
tor is to provide installations which will 
raise the levels of intelligibility and still 
withstand day-in, day-out rough usage. 

Ccneon Is Essential 
It is possible for the local contractor to 

get into this $2-400 million market, but 
caution is essential. Depending upon the 
chain, franchisees may be restricted to 
equipment approved by the corporation. 
This is certainly true of corporately 
operated units, although even here there 
seems to be some laxity when it comes 
to modifying existing systems for incor-
poration of headsets. Because of this, 
some manufacturers are selling drive-thru 
communications systems directly, and 
then turning the maintenance agreements 
over to local contractors. 

In this rough usage environment, the 
contractor wants to satisfy himself that 
the systems he has agreed to service, if 
at a fixed price, are going to stand up to 
the inevitable abuse. Switches and con-
nectors must be able to withstand cons-
tant yanking and tugging. Some headsets 
which are perfectly acceptable in any 
other application have about a two week 
life-span in the fast food market. Where 
the opportunity for sell-through of 
wireless systems or add-ons exist, the 
contractor should thoroughly test the 
system in a number of fast food en-
vironments before assuming the respon-
sibility for its performance. 
The competitive pressure on fast food 

operators to provide better and better 
drive-thru service can only increase, driv-
ing a wedge into the "lowest bidder" 
concept and increasing the potential for 
competent contractors to sell, install and 
maintain better and better systems. 
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Yamaha has 
gone commer • 

It had to happen. Our 
original P-Series professional 
power amplifiers were so pop-
ular that we went commercial. 
Taking all the performance, 
reliability, and features of 
those workhorse amps and 
adding features that commer-
cial applications require. -7c 7 UV 25 VOLT OUTPUT 

-TLW.5FORME2. Like calibrated input 
attenuators for easy, accurate sensitivity adjust-
ment. Recessed control knobs and knob lock 
adaptors to prevent inadvertent 
setting changes And both lock-
ing XLR and barrier-strip input 
connectors to ensure lasting 
connections. 

5k 0141 INEiXINLf ,RPUT 

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

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

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

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

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

YAMAHA® 
Engineering Imagination" 

Circle 2fl4 nn Rpacier Resoonse Card 
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by Ron Streicher 

Any sound engineer or contractor 
who has worked with a religious 
facility — no matter what denomi-

nation — soon comes to the realization 
that the final authority over any project 
comes from a committee whose expertise 
has little to do with sound. And one thing 
every committee will tell you is that, of 
course, they want the sound to be per-
fect... they just don't want to see micro-
phones everywhere; sometimes, they 
don't want to see them at all! (Frequent-
ly, this also applies to loudspeakers, but 
this is another subject altogether.) 
With respect to the minister, this prob-

lem is easily solved with body-mounted 
microphones — frequently used in a 
wireless (RF) system — as they provide 
both good pickup and mobility. 
With the growing need to record or 

reinforce the larger scale musical perfor-
mances, which are now frequently part of 
the service, the sound engineer must be 
able to call upon an expanding knowledge 
of a variety of microphone techniques. 
Solutions range from simple to complex, 
and require different equipment and pro-
cedures for each particular situation. 
The first determination which must be 

made is the nature of the sound treatment 
required: i.e. basic reinforcement; record-
ing, and if so, is it to be stereo or mono; 
broadcast — radio or television — stereo 
or mono; or a combination of the above. 
If reinforcement is required, the prob-
lems of articulation and feedback must 
be considered. If stereo recording and/or 
broadcast are involved, the stereo per-
spective (imaging) and stereo/monaural 
compatability must also be given careful 
attention. Depending on the type of per-
formance involved, an active "live" mix 
may also be necessary; separate mixes 
may even be necessary if reinforcement 
and recording or broadcast are being 
done simultaneously. And, of course, the 
microphones and related equipment fre-
quently must be "invisible" to (the 
camera or) the congregation! 

In this article, I will present some basic 
information about several of the primary 
microphone techniques which may be 
employed. I must state at the outset, 
however, that "invisible" microphones 
do not yet exist; the only thing we can 
do currently is to make their presence as 
unobtrusive as possible. 

(6curral Q...otniiùcration5 

Articulation and feedback problems 
are generally addressed by the implemen-
tation of directional microphones, since 
these tend to minimize pickup of sound 

from unwanted directions. Further im-
provement can be achieved by reducing 
the distance between the microphone and 
performer(s). From this, one could con-
clude that close placement of multiple 
microphones is the answer, and some-
times this is indeed the best procedure. 
More often, however, "minimalist" 
techniques will produce a better sonic 
result, with the added benefit of reduced 
clutter, complexity, and cost. By 
"minimalist" techniques, I refer to the 
primary two and three microphone 
pickup systems. 
The most important criterion with 

these techniques is that the microphones 
of any stereo configuration be fairly close-
ly matched with respect to frequency and 
polar response; this will insure that the 
stereo pickup does not "favor" one 
microphone over the other due to fre-
quency response or placement. Careful 
selection therefore is critical: listen to the 
microphones; note any differences and 
try to minimize them. (Cost and brand-
name can be an indication here, as bet-
ter microphones are generally kept to 
tighter tolerance. This is not an absolute 
guarantee, however, as some inexpensive 
microphones can be quite good. Even so, 
manufacturing problems can slip by, so 
a careful test in the shop may prevent a 
problem before it arises on the job site.) 

Q:oinctàrnt íirrlittitittr5 

The first approach to two microphone 
techniques falls into the basic category of 
coincident or "intensity stereo" con-
figurations. (The term "intensity stereo" 
refers to the fact that the stereo imaging 
results solely from differences in the in-
tensity of the sound at the two micro-
phones.) This approach employs two 
directional microphones, aligned vertical-
ly on a common axis, and set at some 
angle with respect to each other. [Fig. 1] 
Most commonly, this technique is ac-

complished with cardioid microphones, 
set at an included angle of between 90 
and 120 degrees. [Fig. 2] This provides 
good articulation with solid stereo im-
aging and a high degree of monaural 

00 

Fig. 1. Coincident XY microphone pair. 

compatibility. By using hypercardioid 
[Fig. 3] polar patterns, you can gain even 
greater critical distance between the 
microphones and the performers. This 
technique works particularly well with 
choral groups and small instrumental 
ensembles. 

"Crossed figure-of-eight" (bidirection-
al) microphones provide another tech-
nique commonly used for recording. Due 
to the fact that the pickup to the rear of 
the pair is equal to the front, however, 
this technique does not work well when 
sound reinforcement is also involved. 
[Fig. 4] 

Where to put the microphones is 
always of major concern. Primary mic-
ing techniques insure that the balance 
within the ensemble should be captured 
without modification by the pickup. 
With the coincident techniques discussed 
above, it is best to start with the micro-
phone pair placed "downstage" (i.e. 
toward the audience) from the perform-
ers, at a height slightly above the highest 
performer. The angle between the 
microphones should be wide enough that 
their polar patterns encompass the entire 
ensemble, but not so wide that ex-
traneous sounds or reverberation are also 
included in the pickup. (For example, 
with a choral ensemble, the microphones 
should be perhaps eight to twelve feet 
downstage of the front row, at an eleva-
tion just above eye level of the top row, 
and angled to aim just inside the extremes 
of the group.) This, of course, is just an 
initial guideline; the actual position will 
vary with every situation, since the size 
and type of each ensemble, the acoustics 
of the performing space, and the general 
requisites of the sound desired all play an 
important role in final microphone 
placement. 
In the end, the polar patterns of the 

microphones, the angle between them, 
the distance and height from them to the 
performers, are all factors which can only 
be determined by the sound they pro-
duce. The essence of good microphone 

Fig. 2. XY cardioid pair. 
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Fig. 3. XY Hypercardioid pair. 

selection and placement is to listen and 
learn. 

cir-(!itiitirtnt crImique5 

If a more "open" or "spacious" sonic 

Fig. 4. XY crossed figure of eights (Blundein). 

perspective is desired;the angle between 
the two microphones may be widened, 
and the distance spread slightly; the pair 
is now considered to be near-coincident. 
The use of cardioid or hypercardioid 

38 Revox 
Industrial 

and 
A/V Audio 
Recorders 

Thirty-eight? Where are the 
other thirty-five? 

No need to show them. They all 
look pretty much the same as the 

three basic transports shown: PR99 
MKII, PR99 Playback Only, and B77 

MKII. But, with all our special 
versions, modifications, and 

options, you can order a Revox to 
fill virtually any application. The 

"menu" includes: 

• Auto-reverse 4-track playback for 
background music 
• Auto repeat for loop play 
• Alternate recorder control for 
logging 
• Voice activated start 
• Any two adjacent speeds from 
15/16 to 15 ips 

Other choices include balanced 
or unbalanced in/out, rack mount or 
cabinet, consoles, transport cases, 
monitor panels, van-speed—the list 
goes on! PR99 MKII models also 
feature real time counter, 
autolocate, zero locate, and loop 
functions. And all three transports 
offer a die-cast chassis, full logic 
controls, servo capstan motor, and 
solid Swiss-German engineering. 

If you need audio recording of 
any kind, give us a call. If we don't 
have what you need, we'll get 
cracking on #39. 

EUIDDER R EVOX 
Studer Revox America 

1425 Elm Hill Pike Nashville TN 37210 1615/ 254-5651 

Circle 220 on Reader Response Card 
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Fig. 5. O.R.T.F. configuration 

microphones again provide reasonably 
good gain before feedback, although not 
quite as high as with coincident tech-
niques. The most common near-coin-
cident configuration was developed by 
the French Radio and Television, and is 
known by the initials O.R.T.F. [Fig. 5] 
In practice, the specific angle and spac-
ing of the two microphones need not be 
as precise as shown. This technique is 
also relatively simple and inexpensive to 
implement, and in fact, if placed any-
where near the "right" spot, will always 
produce a pleasant result. (Thus, I often 
refer to near-coincident pickup as the 
C.Y.A. technique.) 
As with coincident techniques, the 

same placement criteria applies. Keep in 
mind, however, that suspending any near-
coincident pair of microphones is not 
simple. 

Ron Streicher began working at Pacific 
Audio-Visual Enterprises in 1972, where he 
serves as an independent audio consultant 
and recording engineer. 
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Next month: Visual considerations, 
spaced microphone techniques, pressure 
boundary microphones, and accent 
microphones. 
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A strong foundation you can build in. 
• 

4 

Whether you're a small retail business 
or a large manufacturing facility—no 
matter if you're looking for one piece of 
equipment or a complete system— 
Panasonic has you covered. With a full 
line of CCTV equipment to suit a host 
of different applications. 

Like our wide array of B/W and 
color cameras and monitors—including 
one of the largest selections of tube and 
solid-state cameras. There's also a 
choice of 'Time-Lapse VCRs and B/W 
and color Quad Systems and pre-
packaged, ready-to-install Mini-
Systems. Plus all the Pan/Tilts, 
housings, switchers and accessories 
necessary to complement our full line. 

And of course, every piece of 
CCTV equipment features the same 
Panasonic quality and reliability you've 
come to expect. Not to mention the 
support of a strong dealer network 
throughout the country. With the 
technical expertise to help you select 
and design a CCTV system to meet 
your particular specifications — 
regardless of how simple or complex. 

What's more, all Panasonic 
equipment is backed by a nationwide 
service network. And each 
authorized service center is trained 
and fully equipped to handle the 
repair and maintenance of every 
CCTV product we sell. 

So when it comes to CCTV 
equipment, take a look at the Panasonic 
line—a foundation strong enough to 
support the growth of your needs. 

For more information, contact your nearest Panasonic 
Industrial Company Closed Circuit Video Equipment 
dealer or call your nearest regional office. 
Northeast: (201) 348-7303, Midwest: (312) 981-4826, 
Southeast: (404) 925-6835, Southwest: (214) 257-0763, 
West: (714) 895-7265. 

Panasonic 
Closed Circuit Video Equipment 
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The alarm and security market has 
become more diversified and sophis-
ticated in recent years. It is important 
that the sound contractor chooses 
the most appropriate system for each 
installation — whether it be for an 
apartment or a bank. 
This special, comprehensive 

Sound & Communications Alarm & 
Security pull-out section provides the 
sound contractor with a diverse 
selection of equipment listed under 
AUDIO/ALARMS, VIDEO, INTER-
COMS and/or SECURITY SIGNALING 
DEVICES. For your convenience, an 
alphabetical listing of companies, 
addresses and phone numbers are 
located on the last page of the pull-
out section. 

;ECURITY SI 
• VIDEO • I 
DEVICES • 
IS • SECURI 
(ARMS • VID 
ALING DEVI 
ERCOMS • S 
I0/ALARMS 
IGNALING 
INTERCOMS 
UDIOIALARI 
TY SIGNALI 
EO • INTER* 

MS • SECURi srurammariu Rimy' ES • AUDI( 
LARMS • VIDEO • INTERCOMS • SECURITY se 
ALING DEVICES e AUDIO/ALARMS • VIDEO • I 
ERCOMS • SECURITY SIGNALING DEVICES • 
DIO/ALARMS • VIDEO • INTERCOMS • SECUF 
Y SIGNALING DEVICES • AUDIO/ALARMS • VI 
D • INTERCOMS • SECURITY SIGNALING DEVIII 
S • AUDIO/ALARMS • VIDEO • INTERCOMS • 
URITY SIGNALING DEVICES • AUDIO/ALARMS j 



AUDIO/ALARMS 
0 ,..,,?, I e e „,,,, i' e (., e e te  I' le le e e ,1 . e e-,, e e e'' / e e - ,s, ,a. .e.) ,t, eb ,z, e e e e e e e e, e i ,e le ,"?' ....e. e •(.9 , e• ,e eo e 

eve' 6e e e e e 1 .pe eee t, e e ,oe Qeed 
$; e .  

COMPANY 

AES Corp. • • • • • • • 

Alarm Controls • • • • • 

Altronic Co. Ltd. • • • 

Atlas/Soundolier • • • • • • • • • 

Bogen Communications • • • • • 

Cornell Electronic 
Products. Inc. 

. 

Electro-Vox • • • • • • • • 

Elenex Inc. • • 

E.R.L.Electronic Products Inc. • 

Faraday, Inc. • • • 

Floyd Bell • • • 

FourJay Industries • • • 

Gentex • 

Hedco • 

Jeron Electronic Systems, Inc. • • • • • 

J.W. Davis and Co. • • 

Lefebure • • • 

Louroe Electronics • • • 

MacKenzie • 

MG Electronics • • • 

Napco Security Systems, Inc. • • • • • 

Orevox Corp. • • 

Paso Sound • • • • • . 

Powertronix • • • 

Racon Inc. • • 

Siedle Intercom • 

Sonitrol Corp. . . . . . • 

Speco • • 

Tektone • • • • 

TOA • • • • 

Valcom • • • • • • • • 

Visacom • 

Wheelock, Inc. • • • • • • 

Whelen Engineering Co. • • • • • • 
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Aiphone Intercom Systems • • • • 

Altronic Co. Ltd. • • • • • 

Amplyvox USA • • • • 

Amtel Security 
Systems, Inc. 

. . . 

Atlas/Soundolier • 

Bogen Communications • • 

Conquest Electronic 
Wire and Cable 

Cornell Electronic 
Products, Inc. 

. . . . 

Elbex • 

Electro-vox • • • • • 

Elenex Inc. • • • • 

E.R.L. Electronic 
Products, Inc. 

. . 

Fanon-Courier • • 

Faraday, Inc. • 

Florence Corp. • • • • 

GBC CCTV • 

GBE • • • 

Jeron Electronic 
Systems, Inc. 

. . . 
. . . . 

Music & Sound Inc. • 

Panasonic CCTV • 

Paso/Elvox • • • • • 

Ring Group of 
North America 

. . 

RTS Systems Inc. 

Security Resources • • • 

Sentex Systems Inc. • 

Siedle Intercom  • • • • • • 

Signal Com • 

Speco 

Tektone Mfg. • • • • • 

TOA Electronics • 

Valcom • • • 

Visacom Corp. 

Whelen Engineering Co. 
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COMPANY 

AES Corp. • • 

Aiphone Intercom Systems • • • 

Altronic Co. Ltd. • • • • • 

American FiberTeck, Inc. • • 

Amplyvox USA • • • • • • • • 

Atlas/Soundolier • • 

Conquest Electronic 
Wire and Cable 

• 

Crest Electronics Inc. • • • • • • • • • • • • • • • • 

De-Tech • 

Elbex America • • • • • • • • • • • 

EMI, Inc. • • • 

E.R.L. Electronic 
Products, Inc. 

• 

GBC CCTV • • • • • • • • • • • • • • 

Hedco • • • 

Javelin Electronics • • • • • • • • • • • • 

Jensen Video Sonics • • • • • • • • • • • • • • • 

Jeron Electronic 
Systems. Inc. 

• 

JVC Co. of America • • • • • 

Lefebure • • • • • • • • • • • • 

Lightwave Comm. Inc. • 

Louroe Electronics • 

Panasonic CCTV 
Equipment Div. 

• • • • • • • • • • • • 

Paso/El Vox • • 

Peerless Sales Co. • 

Quickset • • • 

Security Resources • • • • • • • • • • • • 

Siedle Intercom • • • • • • • 

Surveillance Video Systems • • • 

Tektone Mfg. • • 

TOA Electronics, Inc. • • • • • • • • • • • • 

VCS, Inc. • • • • 

Visual Comm. Specialists • • 

Visual Methods • • • • 

; 



SECURITY SIGNALING DEVICES 
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COMPANY 

AES Corp. • • • • • • 

Alarm Controls Corp. • • • • • • 

Amtel Security Systems Inc. • 

Atlas/Soundolier • • • • 

Conquest Electronic 
Wire and Cable 

. 

Cornell Electronics 
Products. Inc. 

• 

Elenex Inc. • • 

Florence Corp. • 

Floyd Bell • • • • • 

Jeron Electronic 
Systems, Inc. 

• . 

Lefebure • • • 

MacKenzie • 

MG Electronics • • • 

Orevox Corp. • • • 

Reliable Security 
Systems, Inc. 

• • 

Securiton • • • • 

Sentex Systems, Inc. • 

Siedle Intercom • 

Sonitrol Corp. • • 

Speco • • 

Tektone Mfg. • 

Wheelock, Inc • • 

Whelen Engineering • • • 

Sound & Communications' 
Listing of Alarm and Security Companies 

AES Corp Conquest Electronic Fanon-Courier Hedco Napro Security Systems. Inc. RIS Systems. Inc Tektone Mfg. 
285 Newbury St Wire and Cable 14281 Chambers Rd. P.O. Box 1985 6D Tomas Ct 1100 W Chestnut St. 1331 South Killian Dr 
Peabody. MA 01960 7319 Duvan Dr Tustin. CA 92680 Grass Valley, CA 95945 Copiague. NY 11726 Burbank. CA 91506 Lake Park. FL 33403 
(617) 535-7310 Tinley Park, IL 60477 (714) 669-9890 (916) 273-9524 (516) 842-9400 (818) 840-7119 (800) 327-8466 

(800) 323-7671 
Alphone Intercom Systems Faraday Inc. Jeron Electronic Systems Inc. — 

urevox Corp. Securitron TOA Electronics. Inc 
1700 130th Ave NE Cornell Electronic 805 S. Maumee 1743 W Rosehill Dr 512 35 NE 1815 W. 205th St 480 Carlton Ct 
Bellevue, WA 98005 Products. Inc. Tecumseh, MI 49286 Chicago. IL 60660 Auburn, WA 98002 Torrance, CA 90501 S San Francisco. CA 94080 
(206) 455-0510 4911 West Good Hope Rd  Po Box 23411 (517) 423-2111 (312) 275-1900 (206) 735-0220 1-800-624-5625 (415) 588-2538 

.  
Alarm Controls Corp Milwaukee, WI 53223 JVC Co. of America 
19 Brandywine Dr (414) 351-4660 Florence Corp. 41 Slater Dr Panasonic Security Resources Valcom 
PO Box 280 2101 N. Elston Ave. Elmwood Park, NJ 07407 Closed Circuit TV Division 21 Castle Ave. 1111 Industry Ave 
Deer Park, NY 11729 Crest Electronics Inc. Chicago, IL 60614 (201) 794-3900 1 Panasonic Way Fairfield. CT 06430 Roanoke, VA 24013 
(516) 586-4220 4921 Exposition Blvd (312) 384-3310 J.W. Davis and Co Secaucus, NJ 07094 (203) 334-3233 (703) 982-3400 

Los Angeles, CA 90016  Aitronic Co Ltd (213) 731-1105 Floyd Bell Inc. Ra Box 26177 (201) 392-4429Dallas. TX 75226 Sentes Systems. Inc. VCS, Inc. 
191 Oneida Dr 897 Higgs Ave Paso 20732 Lassen St 262 Carlton Dr De- Ave Tech (214) 651-7341 Pointe Claire. Quebec Columbus. 011 43212 14 First St Chatsworth, CA 91311 Carol Stream, IL 60188 3407 Rose 
Canada H9R 1A9 Ocean. NJ 07712 (614) 488-3193 Lefebure Pelham, NY 10803 (818) 700-9800 (312) 690-1400 
(514) 694-0168 308 29th St. NE (914) 738-4800 

(201) 918-0800 FourJay Industries Inc Cedar Rapids. 10 52402 Siedle Intercom Visacom Corp. 
American Fibertek Elbex America Inc 3400 Stop Eight ICD (319) 366-2771 Peerless Sales Co 780 Parkway 517 East 132nd St 
1662 63rd St 20630 S Leapwood St. PO. Box 14617 1940 Hawthorne Bromool, PA 19008 Bronx. NY 10454 
Brooklyn, NY 11204 Lightwave Communica-Carson. CA 90746 Dayton. OH 45414 Melrose. IL 60160 1-800-874-3353 (212) 402-4444 (718) 236-3739 tions. Inc. (213) 515-0854 (513) 290-6444 

650 Danbury Rd. (312) 865-8870 SignalCom Visual Communication 
Ampiyvox USA. Ridgefield. CT 06877 Electro-Vox GBC Closed Circuit Powertromx PO. Box 1098 Specialists A Division of Sil (203) 438-3591 

2626 Bates Rd. TV Group 10623 Lawson River Ave Burlingame, CA 94010 8586 Miramar Pl. 
1833 N. 105 Montreal. Quebec 315 Hudson St. Louroe Electronics Fountain Valley. CA 92708 (415) 348-1188 San Diego. CA 92121 
Seattle. WA 98133 Canada 1135 182 New York, NY 10013 6158 Lemona Ave. (714) 963-5411 (619) 455-7252 
(206) 523-6170 (514) 731-3771 (212) 989-4433 Sonitrol Corp. Van Nuys. CA 91411 
Amtel Security Systems. Inc. Elenco Inc. GBE (818) 994-6498 Ouickset 6161 Lake Ellenon Dr. Visual Methods 

3650 Woodhead Dr. Orlando, FL 32809 35 Charles St. 
1421 NW 165th St. 7392 Trade St. PO. Box 118 MacKenzie North Brook, IL 60062 (305) 859-3350 Westwood, NJ 07675 
Miami. FL 33169 San Diego CA 92121 Fair Oaks, cA 95628 5507 Peck Rd. (312) 498-0700 (201) 666-3950 
(305) 591-8200 (619) 566-7515 (916) 967-5946 Arcadia. CA 91006 Speco 
Atlas/Soundolier E M I Inc. (818) 579-0440 Reliable Security 1172 Route 109 Wheelock, Inc. 
1859 Intertech Dr 11411 Bradley Ave Gentex MG Electronics Systems. Inc. PO. Box 624 273 Branchport Ave. 
Fenton, MO 63026 Pacoima, CA 91331 10985 Chicago Dr. 32 Ranick Rd. 10604 Beaver Dam Rd. Lindenhurst. NY 11757 Long Branch, NJ 07740 
(314) 349-3110 (818) 896-6700 Zeeland. MI 49464 Hauppauge. NY 11788 Cockeysville. MD 21030 (516) 957-8700 (201) 222-6880 

(616) 392-7195 (301) 785-3316 (516) 582-3400 Bogen Communications, Inc E.R.L Electronic Surveillance Video Systems Whelen Engineering 
50 Spring St Products. Inc Jensen Video Sonics Music and Sound Inc Ring Group of North America 258 'A' St. Route 145 
PO Box 575 65-50 Austin St. 11 W. Park Blvd. 2861 Congressman Ln 230 Community Dr PO. Box 1349 Winthrop Rd. 
Ramsey, NJ 07446 Rego Park. NY 11374 Villa Park. IL 60181 Dallas, TX 75220 Great Neck, NY 11021 Ashland, OR 97520 Chester, CT 06412 
(2011 934-8500 (718) 275-7700 (312) 833-1767 (214) 358-3196 (516) 487-0250 (503) 482-4500 (203) 526-9504 



Install 
Confidence. 

+1111:101ta 

LI Provide the 
foundation for 

expanding your multi-
purpose sound installations 
with the modular 900 Series. 
Toa's extensive assembly of 
mixers, interchangeable 
plug-in modules, power amps, 
and accessory equipment satisfies 
even the toughest system requirements. 

EJ The 900 Series' clear, well-
defined sound will impress the 

most demanding clients. Adapting or 
expanding the system for their future 
needs is convenient and easy. 

Ei The reliable 900 Series is backed by Toa's 
50 years' experience in conunencial sound. 

Join the many professionals who already benefit 
from the 900 Series' flexibility and profit power. 

Ál TUA 
Toa Electronics, Inc. 
Commercial/Engineered Sound Division 

480 Carlton Court 
South San Francisco 
California 94080 
(415) 588-2538 

Toa Canada: (403) 489-5511 Edmonton, or (416) 624-2317 Toronto Toa U.K.: (0277) 233882 Essex Toa Europe: (040) 811127 Hamburg 

Circle 205 on Reader Response Card 



Installation Profile 

The S.S. Admiral 
by Will Parry 

The famous steam-powered ex-
cursion boat the S.S. Admiral is 
docked in St. Louis at the foot 

of Washington Avenue and around the 
bend from the St. Louis Arch. When 
christened the Admiral in 1940, it was the 
world's largest inland riverboat and the 
first inland passenger steamer to be com-
pletely air conditioned. Some 378 feet in 
length, 95 feet across the beam and 65 
feet high, it weighed 2,240 tons and had 
six levels: a main deck, ballroom deck, 

Will Parry, who is a member of the 
Sound & Communications technical coun-
cil, is general manger of the installation divi-
sion of Maryland Sound Industries. Prior to 
joining the company nine years ago, he was 
a partner in All-American Sound. He is a 
member of the Audio Engineering Society. 
Parry earned his BA in economics from 
Utica College of Syracuse University in 
New York. 

mezzanine deck, promenade deck, ter-
race garden and top or "Lido" deck, 
which was famous for nighttime cruises. 
From 1940 to 1979 it carried families, 

friends and lovers up and down the 
Mississippi River. Many of the people 
who fell in love on the Admiral now have 
children who frequent the Admiral's 
shows and shops and who dance in the 
Grand Ballroom. The S.S. Admiral is an 
institution in St. Louis. 
How do you renovate a 160,000 square-

foot river boat as an authentic looking 
high-tech entertainment facility? The 
owners (S.S. Admiral Partners) chose 
Landmark Entertainment Group of Hol-
lywood, California, to accomplish this. 
Landmark was responsible for the proj-
ect's concept, interior and exterior look; 
for coordination with the architectural 
firm of Hellmuth, Obata and Kassa-
baum; and for implementation of the 
technical systems. That's where Mary-
land Sound Industries (MSI) came in. 

The Grand Ballroom seats 800 people for a musical review of music from the 40's to the 80's. 

MSI was hired to design, fabricate and 
install the entertainment audio systems. 
These systems are in three areas: The 
Grand Ballroom, Lindy's Cabaret, and 
the Birdland Theatre. Each area neces-
sitated a different functional approach. 
Sound quality, flexibility and reliability 
were the cornerstones of the design phi-
losophy — all with an eagle eye on budget 
dollars. This was to be a technologically 
advanced complex, but the sound system 
budget could not sink the ship. 

THE GRAND BALLROOM 
The Grand Ballroom is on B deck. 

Afternoon shows seat 800 people for a 
musical review of music from the 40's to 
the 80's. At night the Admiral's all-star 
orchestra backs up a four vocalist "Man-
hattan Transfer style" quartet for danc-
ing. Therefore, the Grand Ballroom sys-
tem was designed to support live, live-to-
tape and pre-recorded stage shows. The 
Ballroom is a rectangle with the stage in 
the center of the long wall. To exaggerate 
the stage placement, two proscenium sof-
fits extend out from the stage and arc 
another 30 feet. This makes the distance 

The Grand Ballroom sound system, which supports 
live, live-to-tape and pre-recorded stage shows, 
consists of a Yamaha 1532/24 console, Otan MK 
III four track, Tascam 122 cassette, Yamaha SPX 
90 reverb and CE Delta Lab 1700 DDL. 

36 Sound & Communications 
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Live presentations are held nightly in Lindy's Cabaret, a two-story cabaret at the stern of the Admiral. 

from the outer soffit's center speaker to 
the sound booth less than 20 feet! 
To compensate for this there are two 

rings of speakers and floor-mounted sub-
bass cabinets. The inner ring is on a sep-
arate feed and provides coverage for the 
area under the proscenium soffit. The 
outer ring is comprised of the five custom 
enclosures. The four outer boxes utilize 
90x40 horns while the center box uses a 
100x100 horn. The same 15-inch bass 
speakers and high frequency drivers are 
used throughout. The outer ring speakers 
are bi-amplified and use a crossover with 
adjustable time delay for the low frequen-
cy drivers. The enclosures were specifi-
cally designed to complement the drivers 
and fit within the outer proscenium soffit. 
As a separate system, two custom 2x15 

inch enclosures are mounted under the 
stage, far left and right. A low pass filter 
is provided in line with the send and is 
adjustable for frequency. These speakers 
act as a sub-bass reinforcement system. 
Since their send is independent, only 
material with low frequency material 
need be sent to this system. 
Four delay speakers (full range enclo-

sures) were included in the original pro-
posal. They were located in custom 
Sonex-lined pockets in the ceiling. The 
intention was to allow additional gain and 
high frequency coverage in the farthest 
extremities of the Ballroom. Due to bud-
get and construction considerations, 
however, these were deleted before final 
installation. 

All amplifiers, crossovers, and equal-
izers are located backstage left. The cabi-
nets have machined front doors to main-
tain security while allowing proper ven-
tilation. All power for the audio systems 

originated from the same clean power 
transformers; isolated neutrals and 
ground are used exclusively. 
The audio and lighting booth is located 

directly across from and at eye level with 
the outer proscenium speaker on the sec-
ond floor. The center speaker is con-
trollable in level independently from the 
other flown speakers at the amplifier 
rack. The house console is a 32x4x4 con-
sole with 24 channels installed. The 
matrix outputs provide direct access to 
the inner, outer and sub-bass speaker 
systems. The room equalization is set and 
locked at the main equipment cabinet. 
Four channels of patchable two-third oc-
tave equalization are available in the 
house effects rack if equalization, other 
than channel equalization, is needed. 
Three microphone stage input panels 

are provided stage right, upstage center, 
and stage left. Stage floor pockets are pro-
vided downstage center, left and right. 
All microphone lines are normaled 
throughout the patch bay. All line level 
interconnects are patch bay accessible. 
This includes one four track tape record-
er, one cassette deck, one digital reverb, 
one digital effects device, four channels 
of two-third-octave equalization, three 
limiters and the booth monitor power am-
plifier. Not shown on the Grand Ballroom 
flow chart is an MSI spares in/out patch 
panel. This panel connects directly to the 
bay. XLR male and TRS connectors are 
called outs, XLR female and TRS con-
nectors are called inputs. With this panel 
any portable device may be intercon-
nected by simply using the patch bay. 
Microphone selection includes a wide 

variety of professional wired and wireless 
microphones. As can be seen by the ac-

Lindy's Cabaret equipment set-up is similar tc 
the Ballroom's. It includes a Yamaha 916 console 
Tascam 122 cassette, Tascam 22 reel, Yamaha 
SPX 90 reverb, and Delta Lab CE 1700 DDL. 

companying equipment list, microphones 
can be tailored to support many types of 
live presentations. 
There are two wireless systems, one for 

the Grand Ballroom and one for Lindy's. 
Cabaret. The wireless system uses Sony 
frequency synthesized technology. This 
allows a great deal of flexibility in com-
bining the two systems into one larger 
system as needed. 

LINDY'S CABARET 
Lindy's Cabaret is a two story cabaret 

at the stern of the Admiral. A wrap-
around balcony shadows much of the first 
floor and sound/lighting booth. Live pre-
sentations are held nightly and are themed 
to complement the art deco interior. 
Equipment selection in this space was 

followed from the Grand Ballroom to pro-
vide continuity of sound, quality and in-
terchangeability of parts. The main 
speakers are comprised of four custom 
enclosures with 100x100 horns/drivers 
and 15-inch low frequency drivers. These 
are located in the false soffit directly 
above the front lip of the split stage. 
Under-balcony coverage is via high 

quality 4-inch speakers separated into twc 
time zones — those nearest the stage left 
and right, and the speakers farthest from 
the stage. Separate compressor limiting 
and delay is provided for each speaker 
group. 
The house console is a 16x2x2 console. 

A full patch bay is provided for all micro-
phone and line level sources. The system 
operates without any patches in normal 
mode. In this booth, the same effects 
package and tape recorder package is pro-
vided as in the Grand Ballroom. (See the 
accompanying "Lindy's Cabaret" floor 
diagram.) 
To match the decor, the vocal micro-

phones were specifically selected. The 
original intention was to take some 1940's 

(continued on page 57 
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PRODUCTS IN REVIEW 
«N. 

i 

Shure's New 
Condenser Microphones 
Shure Brothers Inc. has announced 

t he introduction of two condenser 
microphones: the Shure 849-LC and 
869-LC. 
The 849-LC and 869-LC are the 

first hand-held condenser entries in 
Shure's General Microphone Line. 
The 869-LC is a ball-type microphone 
designed for vocal applications, while 
the 849-LC is suited for instrument 

miking and recording. Both models 
are intended for use in general sound 
reinforcement and musical applica- 
tions. 
Both models feature wide-range fre- 

quency reponses that are tailored for 
their intended applications. The 849- 
LC's response has no upper midrange 
presence rise at 5 kHz and an elec- 
tronically generated low-end rolloff. 
The uniform cardioid polar patterns 
of both models provide maximum re- 
jection and minimum coloration of 
off-axis sounds. 
Other features of the 849-LC and 

869-LC include a recessed on-off 
switch, heavy-duty shock mounting, 
and protection against outside RF in- 
terference. Both models may be pow- 
ered by standard phantom power 
sources or by a 1.5 volt AA battery. 
The 869-LC also incorporates a built- 
in spherical wind and pop filter. 
User net price for both the 849-LC 

and 869-LC is $ 168. 
Circle 52 on Reader Response Card 

Gold Line's 
Dividing Systems 
Gold Line has introduced two new 

Loft single rack space frequency di-
viding systems with built-in limiters. 
Model 603MP is a mono three-way 
and the model 602SP is a stereo 
two-way. 
Both units feature limiters placed in 

the optimum filter path and preset to 
different attack/release times to protect 
against frequency shift and distortion. 
These continuously adjustable cross-
over networks employ 24 dB/octave 
"Linkworth-Riley" filters, low noise 
high slew rate circuitry, and LED out-
put indicators. Power turn-on/turn-off 
transient suppression is provided to 
protect speakers and drivers when 
power is accidentally disconnected. 
Both models are available with 

either knobs or recessed controls. 
Contractor "C" series units are pro-
vided with security plates at no extra 
charge. 

Circle 53 on Reader Response Card 

A•E•S•T.1-1•E•T•1•CaS 
The new CSV Series speaker systems by Community complements the decor of the 
most discriminating contemporary commercial environment. CSV sound systems 
and floor monitors' built-in dynamic protection circuitry assures high reliability. Our 
simplified brackets guarantee ease of installation and offer the system designer a 
wide choice of mounting options. Also available are visually identical, specification-
equivalent, optimally vented low frequency enclosures. 

Commus-14 
Community Light & Sound, Inc. 
333 East 5th Street 
Chester, PA 19013 
(215) 876-3400 
tlx 834649 PhillyPA Cher 

Cucle 235 on Reader Response Card 40 
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NORIO MODEL 6810 
PROJECTOR 
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IF YOUR PROJECTOR ISN'T THIS FLEXIBLE Now, 
IT NEVER WILL BE. 

113L's new Model 6810 Video Projector offers off-the-shelf flexibility 
the others can't touch. 

The Model 6810s 40- function remote 
control puts sophisticated command in the palm 
of your hand. 

An input panel that's worthy of a 
blue ribbon panel. 

It's just one of the many reasons 
why JBL's new Model 6810 Video 
Projector is your most complete 
choice for a wide range of profes-
sional applications. 

Unlike most other projectors, 
the Model 6810 is born brilliant. We 
knew you needed plenty of inputs, 
so we gave you six: enough RF inputs 
to accommodate antenna, cable, 
and satellite dish simultaneously. 
Plus plenty of inputs to handle your 
VCR, videodisc player, or computer. 
(Many competitive models give you 
just one or two inputs.) 

Because your professional 
needs can change quickly, the Model 
6810 offers impressive off-the-shelf 
flexibility. You can choose from floor 
or ceiling mounting, front or rear 
projection. And the picture size goes 

from five to fifteen feet diagonally 
on virtually any type of screen surface, 
flat or curved. 

But flexibility wouldn't mean 
much without a sharp, superior 
picture. The Model 6810 gives you 
an extra crisp picture because it 
has the widest video amplifier 
bandwidth of any projector 
on the market. 

1BL's Model 6810 fits right into your 
environment. offering a choice of front or rear 
projection ( 5 to 15 feet diagonally) on all types 
of screens. 

And just take a look at some of 
these Model 6810 exclusives: 

...the only video projector with a 
built-in 178-channel tuner and stereo 
decoder for Zenith /dbx*stereo and 
Second Audio Program broadcast 
signals. 

...the only video projector with a 
wireless 40-function remote control. 
• Zenith is a registered trademark of Zenith Electronics Corporation 

dim is a registered trademark of BSR North America Ltd 

If floor space is at a premium, the Model 
6810 can be ceiling mounted quickly and easily. 

...the only video projector that 
supports onscreen graphics and lets 
you superimpose text. 

...the only video projector that 
accommodates a variety of personal 
computers with just a flick of a 
switch (from analog to TTL). Many 
competitive models don't allow 
for TTL input, something that's 
absolutely necessary to connect an 
IBM PC. 

1BL Professional, an audio 
legend for more than four decades, 
now offers a remarkably complete 
vision of what video projection is all 
about. To learn more about the 
Model 6810's professional perform-
ance and flexibility, contact your 
authorized jBL Dealer today 

1BL Professional 
MOO Balboa Boulevard 
Northridge. CA 91329 

DilL 
PROFESSIONAL 
VIDEO 
PRODUCTS 
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AEI Introduces 
ProPac 4 
The ProPac 4 commercial cassette 

system is an industrial duty cassette 
player, featuring an all-direct-drive 
transpon mechanism. 
ProPac 4 has a four-track, auto-

reverse, continuous play format, offer-
ing four hours of uninterrupted music. 
Special heads, chrome tape, broadcast 
quality cassettes, and duplication 
techniques using Dolby HXPro pro-
vide a full fidelity sound. 

The system has a built-in power 

amplifier with direct and 70 volt out-
put, Dynamic Noise Reduction, bass 
and treble controls, quick-reverse and 
remote speaker systems. 

Circle 54 on Reader Response Card 

Documentor Duo Provides 
Record of Events 

Javelin Electronics has introduced a 
closed circuit TV system that provides 
a permanent record of events plus 
near-photographic quality hard copy 
photos in color or black and white. 
The time-lapse video recorder 

HOW BRIGHT 
IS YOUR PRESENT STROBE? 

FARADAY'S NEW STROBE AVERAGES 
3.0 CANDELA PER U.L. STANDARD 1638 

E 

STAND ALONE 
STROBES 

BELL/CHIME 
STROBES 

HORN 
STROBES 

• U.L. LISTED • CSFM LISTED 
• BSA APPROVED • 12, 24 VDC; 120 VAC 
• CUSTOM LETTERING AVAILABLE 
• WHITE, YELLOW, BLUE, RED LENS 

• LOW CURRENT DRAIN 

805 SOUTH MAUMEE STREET 
TECUMSEH, MICHIGAN 49286 

517-423-2111 
THE ONE SOURCE FOR YOUR SIGNALING NEEDS 

model XL 1400) captures everything 
a CCTV system picks up. Connected 
to a single camera or a multi-camera 
set-up, it can provide up to 10 full days 
of around-the-clock recording—using 
a standard VHS video cassette. A 
special alarm mode switches to normal 
recorder speed (up to 60 images per 
second) for the duration of the alarm. 
Visual search of a cassette can be ac-
complished in forward or reverse 
mode at over 200 frames per second, 
and every image includes a complete 
readout of time, date, power failure 
warning, and alarm count. 
The video printer (model JP2500) 

can be connected to any standard 
camera, switcher or video recorder, 
and generates a 4- by 5-inch (six 
lines/mm) print in approximately 60 
seconds in color or black and white. 
Time and date can be superimposed 
in each print. The video printer can 
also be used for personnel ID records, 
documenting intrusion, and identify-
ing persons, vehicles or objects. It is 
capable of providing color photo-
graphs to law enforcement personnel 
almost before they arrive at the scene 
of a crime. 
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Sonic Research Associates 
Introduces the SRA-573 
Sonic Research Associates intro-

duces the SRA-573 Tri-Ambient Syn-
thesis Stereo Soundfield Processor'. 
The device preserves stereo imaging 
integrity throughout large areas of 
rooms. The patented psychoacoustic 
technology specifies a four point T-
pattern loudspeaker arrangement for 
use with the stereo input, multi-
channel output signal processor. 
An image control allows fine tuning 

of the stereo image coherence. A full 
range monophonic output is provided 
for subwoofers or distribution ampli-
fiers. The power supply is internally 
switchable for international operation. 
The output stages are electronically 
balanced, XLR-type connectors, and 
feature push-pull operation capable of 
driving + 24 dB into a 10 Kohm load. 
The device is 13/4 -inch high by 
19-inches wide x 12 inches deep, and 
is rack mountable with the detachable 
bree conductor power cord. 

Circle 56 on Reader Response Card 
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Telephone Extension 
Alerts from Wheelock 
Four types of telephone extension 

alerts, each with a different signal, 
have been introduced by Wheelock. 
Inc. The line offers a choice of horn. 

warble, chime or incandescent lamp 
signals. A 24 VDC power supply is 
available. Trade prices for these alerts, 
complete with the power supply where 
required, range from $23 to $35. 
The three types of audible alerts in 

this line are: Horn: Model HR-AT5-W, 
which has a 90 dBA output and 
operates on 18-30 VDC; Warbles: 
Model WR-AT1-W, which has a 90 
dBA output and operates on 50-130 
VAC, 20-30 Hz and Model WR-
AT5-W, 90 dBA output, 20-30 VDC; 
and Chimes: Model CH-AT I-W, 
which has an 80 dBA output and 
operates on 50-130 VAC, 20-30 Hz; 
Model CH AT2-W, 80 dBA output, 
18-14 volts, AC or DC; and model 
CH-AT3-W, 80 dBA output, 8-12 VAC 
or 9-15 VDC. 
The visual alert is model VL-

AT5-W, with dual incandescent lamps. 
It operates on 24 VDC. The Wheelock 
power supply, Model EPS-2401, pro-
vides filtered 24 VDC at up to 100 mA 
of current. 
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Altec Announces 
Anniversary Series 

Altec Lansing Corp. has announced 
a new power amplifier, the model 
9444A Anniversary Series. 
The 9444A is a dual-channel model 

with each channel delivering 300 watts 
of continuous average power into 4 
ohms or 200 watts into 8 ohms, and 
in bridge mode, the 9444A can deliver 
more than 600 watts at typically .025 
percent distortion. Also each channel 
is independently protected against 
temperature extremes, excessive out-
put voltage and phase shift, radio fre-
quency interference, and short-
circuited loads. 
Accessory sockets for each channel 

accommodate plug-in electronic 
modules. The level controls are rear-
mounted to avoid "accidental" 
changes. True output balancing trans-
formers (models 15524A and 15525A) 
for 300 watt and 600 watt applications 
are available along with a new 300 watt 
autoformer (model 15567A). 
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GOOD FOR THE LONG HALL. 
You can search every 
auditorium in the 
world and not find 
sound equipment 
with more innovation 
and flexibility for 
less money, than Audio Logic. 

Our R2D3 Digital Speaker/Room Delay 
Unit is one example. It's designed with three 
independent outputs, each capable of 0 to 327 
milliseconds of time delay, with minimum 
increment of 20 microseconds. 

The R2D3 expands easily to 1.307 of delay 

R2D3 Deal Speaker/Room Delay Unit. Price: $799.95 

time at a full 20 Hz 
to 20 kHz bandwidth, 
±0.5 dB. Setup is so 
quick and accurate, 
all you do is input 

the distance value 
and it calculates the rest. 

Check out Audio Logic's complete line of 
quality sound contractor products. You'll find 
we've got more to offer than 
a triple bill at the Garden. 
• 1987 DOD Electronics Corporation. 
Manufactured in U.S.A. For specifications, 
contactAnitio • , 5639 So. Riley Lane. 
Salt Lake City, tah 84107 (801)268-840a AUDIO LOGIC 

September 7987 
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Advanced Toa technology, and a 
system approach to video obser-
vation equipment are your 
guarantee of optimally effective 
remote surveillance. The Toa - 
Security Group equipment comes 
in a full line-up that covers every 
need and situation. We offer 
versatile, sophisticated, and 
reliable video cameras; monitors; 
switching, distributing, and 
remote control units; as well as a 
complete selection of support 
accessories. Toa - Security Group 
video systems have all you need 
for video observation with the 
best that technology can offer. 

Contact: Toa - Security Group for 
your nearest representative. 

Toa Electronics, Inc. 
480 Carlton Court 
South San Francisco, California 94080 
Telephone: (415) 588-2538 

Valley International's 
New Addition to the 800 Series 

The Commander is Valley's latest 
addition to its 800 series modular 
audio signal processing line. Proprie-
tary Symmetrical Release Coupling 
Circuitry allows the Commander to 
compress the audio signal for dynam-
ic range control with freedom from 
noise level recovery due to the unit's 
interactive expander. 

Linear Integration Detection allows 
the unit's detector to emulate the 
response of the human ear in order to 
maintain correct musical relationships 
in the processed material. To ensure 
accurate processing of the entire audio 
spectrum Peak Reversion Correction 
circuitry compensates for discrimina-
tion against low frequencies to elimi-
ate "pumping" and breathing." 
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Invisible Supports for the 
Pro Sound Contractor 

Invisible has introduced a product 
to support very large audio and light-
ing mixer consoles. The new Super 
Tee Brackets attach to any of the In-
visible's 24-inch KB stands, providing 
durable, height adjustable support for 
concert mixing, or the support of any 
other large "Table Top" types of 
equipment. A pair of KB Stands out-
fitted with Super Tee Brackets will 
provide a method of support available 
for commonly used consoles. A Super 
Tee Bracketed Invisible Stand will set 
up or knock down in seconds and will 
travel in the KB bag. 
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PRODUCTS IN REVIEW 

Biamp's Automatic 
Mixer System 
Biamp Systems has introduced a 

flexible mixer system consisting of 
four separate single rack-space mod-
ules which can be combined in a range 
of configurations. 
The basic unit, the Advantage One, 

is an eight-channel mixer. Each input 
channel includes a pad switch, trim 
and level controls, standard 12 volt 
phantom power with jumper strap (48 
volt phantom power is optional), XLR 
connector and quarter-inch phone 
patch jack. Input transformers are 
available. The output controls consist 
of two sweepable notch filters, a rum-
ble filter, built-in adjustable limiter, 
bass and treble controls. 
The Advantage EX is an eight-

channel autogate with a priority switch 
for each gate. The addition of the AG 
module converts the Advantage One 
into a fully automatic mixer with pri-
ority options. The Adaptive 
Threshold Sensing (ATS) continuous-
ly updates the gate threshold level to 
accommodate for changing ambient 
noise levels. The output level is 
automatically adjusted by the number 
of open microphones. 
Comments: There are a number of 

automatic mic mixers on the market, 
so we were curious to see what Biamp 
had done to distinguish its product. 
We spoke with Mike Simms at Biamp 
to gather some additional technical 
details. 
The method by which the Advan-

tage One adjusts the gain of each chan-
nel was carefully devised to avoid the 
random opening of mks at low am-

a closer look by gary d. davis 

bient noise levels that occurs with cer-
tain other automatic mic mixers, yet 
to avoid "opening" adjacent mics 
when a person speaks loudly. The 
threshold that "decides" whether or 
not a channel should be brought into 
the mix is actually determined by two 
factors. 

First, there is an adjustable, fixed 
threshold which primarily sets a min-
imum level for opening a mic. This 
operates primarily at very low ambient 
noise levels. Then there is an automa-
tically generated additional threshold 
at all open mics (analog DC rectifica-
tion and summation of the peak signal 
values). This fast attack/slow release 
threshold control signal is added to the 
fixed threshold control signal, and it 
can significantly raise the threshold to 
adjacent, not-yet-open mics. The over-
all logic is designed to reduce the 
system output level 3 dB each time the 
number of open mics is doubled, thus 
assuring stability (it keeps the overall 
gain below the feedback point when 
all eight mics — or more — are active 
if it started out stable with one mic 
active). 
The modularity of the system, with 

add-on eight-channel expanders and 
priority modules, enables the installa-
tion to be as simple or complex as 
necessary. While the ability to give any 
of the eight mics priority over other 
channels requires the use of the Ad-
vantage AG module, there is a more 
limited priority function built into the 
Advantage One itself; internal jumpers 
on channels one through seven permit 
them to be set so that any signal pre-
sent above a fixed threshold will auto-

matically mute channel eight by 10 
dB. This feature can be used, for ex-
ample, to "duck" background music 
when paging is required; the fixed 
threshold of this built-in priority func-
tion is somewhat adjustable to the ex-
tent that an input's gain can be trimmed 
differently, and the overall level can 
then be readjusted as required. 
The Advantage AG works somewhat 

differently in that each channel has a 
switchable priority feature that mutes 
all other non-priority channels by a 
fixed 30 dB when the "prioritized" 
input is in use. The unit works with 
the signal taken from an unbalanced 
T/R/S phone jack patch point in the 
Advatage One, and thus it could real-
ly be used with any mixer that has a 
similar patch point; however, when 
used with the Advantage One, this 
unit also provides a control signal to 
adjust the overall gain for the number 
of open mics. 
The Advantage One is rated at 0.07 

percent THD, and its frequency re-
sponse is conservatively rated at 20 Hz 
to 20 kHz + 3 dB (Mike Simms says 
it is typically + 0, -0.5 dB). The Ad-
vantage AG is rated 0.05 percent 
THD, and is said to be flat from 20 
Hz to 20 kHz. The Advantage One's 
equivalent input noise is - 126 dBm 
with a 150 ohm source. Unweighted 
output hum and noise (20 kHz band-
width) with one input preamp at 40 
dB gain, and all other controls at unit 
is -75 dBm; with all controls at zero, 
output noise is -85 dBm. Maximum 
output level is about + 14.5 dBm (the 
unit has 12 volt rails). This should be 
plenty quiet for meeting rooms, con-
ferences, small clubs, and so forth. 
And while + 14 or + 15 dBm output 
level may not be sufficient to drive a 
large bank of electronic crossovers 
and/or power amps, it is more than 
enough for one or two amps. 

If you're shopping for an automatic 
mic mixer in the eight to 32 input 
range, we think Biamp's Advantage 
system deserves your Closer Look. 
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by Jesse Klapholz 

Buildings for Music 
from Past to Present 

Forsyth, Michael, Buildings for 
Music, the Architect, the Musician, and 
the Listener from the Seventeenth Cen-
tury to the Present Day, Cambridge: 
The MIT Press, 1985, 372pp., $35.00 
(hardbound). 

Upon first browsing through this 
book, one might get the wrong im-
pression from the profusely illustrated 
content. However, reading the text re-
veals a world of information, stories 
and facts. Each chapter is accom-
panied by detailed notes referenced at 
the end of the book. A bibliography 
of 17 general topical sources used for 
the research in the book is also in-
cluded. Buildings for Music's nine 
chapters comprehensively leads the 
reader from the beginnings in the 
small 17th century English pub music 
rooms, to the multi-dimensional/multi-
sensorial venues of the future. 
The preface sets the stage with oil 

painting reproductions of various his-

"Buildings for Music 
...leads the reader 
from the beginnings 
in the small 17th 
century English pub 
music rooms, to the 
multi-dimensionall 
multisensorial ven-
ues of the future." 

torically significant concert halls ot 
Europe, and wets your appetite with 
several international examples of mod-
ern spaces. "Theme and Variations," 
the first chapter, forms the premise for 
t he subject of rooms of musical per-
tbrmance. Quoting from Sabine and 
Bagenal, the author places perspective 
on various types of acoustics, how they 

relate with different countries, cul-
tures, and how they evolved to the 
spaces we have today. 
In the 18th century, during the de-

velopment of classical music, small 
music rooms were dominant. An en-
tire chapter is devoted to this era cover-
ing it in remarkable detail. Many im-
mortal composers became popular 
during this period as did the halls they 
performed in. Unfortunately, as Michael 
Forsyth brings to light, the average life 
span of these buildings was only 18 
years because fires were common and 
building codes did not exist yet. 
While the early chapters serve as 

more musical history than architec-
tural, it is the third chapter, "The De-
velopment of the Opera House," 
where the emphasis of construction 
and science begins. As with the earlier 
chapters, entertaining detail is given to 
the background of many now famous 
halls that we base much of our science 
upon. The evolution, both musical 
and scientific, are given in tandem 
with plan- and elevation-views of many 
halls. As an aside, ancient acoustical 
myths are imparted to the reader as are 
aCoustical truths. 
"Music on the Grand Scale," is 

chapter four and ties together the 
church, music room and opera house 
presenting the reader with the concert 
hall as we know it today. These early 
halls set the stage for what was later 
to be called the `shoebox hall.' Dur-
ing this period, however, one man was 
most notorious to the music scene— 
Wagner. An entire chapter is devoted 
to this man's unique contributions to 
opera house design. Wagner was both 
an architect and composer, best known 
in this sense for his 'Ring' operas 
where the hall was specifically de-
signed for these performances. 
Chapter five goes into detail on the 
background of these events both musi-
cally and architecturally. 
A second generation of concert-

going public created a demand for 
more and larger concert halls. The 
symphony hall became an institution 
during this period (the mid- 18th cen-

tury). Chapter six includes many 
details and interesting stories in the 
evolution of today's 'sacred' concert 
halls. Included of course, are three 
eternally 'perfect' halls, Grosser 
Musikverinssaal, Vienna; Neues 
Gewandhaus, Leipzig; and Concert-
gebouw, Amsterdam. 
While these halls were built mostly 

from an empirical approach, the late 
1800s saw the rise of real scientific 
study in room acoustics. Chapter 
seven, "Science and the Auditorium," 
relates the events that led greats like 
Adler, Upham, Henry, and Sabine, to 
the beginnings of a real scientific 
understanding of room acoustics. In 
proportion to the rest of the book, 
some 10 pages of text in this chapter 
are somewhat disappointing to the 
more technically biased reader. 
However, there are some interesting 
details and important historical 
research presented. For example, at 
the age of 24, world famous architect 
Louis Sullivan became Adler's part-
ner. Together they designed several 
historically important halls. 
The early 1900s saw the birth of the 

outdoor music pavilion, electroacous-
tics, and a new genre of acousticians 
like Watson, Knudsen, Bagenal, and 
Wood. These topics are covered in 
their importance to the musical com-
munity in chapter eight, "The Hi-Fi 
Concert Hall." Some acousticians' 
names are not mentioned, while the 
architect is. Likewise, some acous-
ticians' work is not mentioned. 
The final chapter, "Toward the 

Future: A new Context for Music," 
would more suitably be entitled as an 
epilogue. While these chapters are not 
the definitive 'book' on electro-
acoustics and concert halls, they cer-
tainly bring the disciplines of architec-
ture, music and science together in 
their proper perspective in an un-
precedented manner. This reviewer 
found Buildings for Music both highly 
informative and entertaining. As it is 
readable by architect, musician and 
sound man alike, it can suitably serve 
as liaison between any of these groups. 
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DATAFILE info.sources/new literature  

Catalog of Technical 
Supplies for Electronics 
General Catalog, free from Contact 

East, contains 108 pages of products 
for engineers, technicians, and hobby-
ists working with electronic and elec-
trical equipment. Over 140 new prod-
ucts are introduced in this edition. 
Also features, as part of Contact East's 
lines are test instruments, precision 
hand tools, soldering supplies, the 
latest in static protection, and Con-
tact East's line tool kits. All products 
are described in detail with specifica-
tions, full-color photos, prices and 
come with the company's guarantee. 

Circle 60 on Reader Response Card 

HHSmith Publishes 
New Catalog 
Information on electronic hardware, 

connectors and test accessories has 
been published in bound directory 
format and is available from Dialight 

Corporation's HHSmith product 
group. 

Consisting of 132 pages of specifica-
tions, diagrams, photographs, prod-
ucts descriptions, application informa-
tion and instructional material, this 
directory of hardware and accessories 
covers a range of products including 
binding posts, phone plugs, jacks, 
standoffs, connectors, patch cords, 
strain relief tools, spacers, etc. 
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Product Catalog From 
Triad-Utrad Available 
The 1987-1988 product catalog from 

Triad-Utrad is now available. The cat-
alog features specifications and illus-
trations of all Triad products including 
audio, power, P.C. mounted, pulse, in-
terstage and input transformers and 
voltage regulators, filter reactors and 
toroidal inductors. 
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Raychem Describes Uses 
of PolySwitch Devices 
Five new applications notes from 

Raychem Corp. describes uses for the 
company's PolySwitch® Pit (posi-
tive temperature coefficient) circuit 
protection devices. 
The literature covers use of the 

devices in telecommunication net-
works, subscriber line interface cir-
cuits, PBX and key telephone systems, 
loudspeakers and batteries. Also avail-
able is a companion piece, a general 
guide to circuit design with Poly-
Switch devices. 
The four-to-six page application 

notes describe how PolySwitch Pits 

e  

We've Gone 
in Another 
Direction ma. 

sliders 
... our first Graphic Equalizer 
featuring Linear Controls with 
the best signal to noise and 
highest filter precision of any 
R-C Active Graphic we've 
tested! 

P. 0. Box 698, Austin, Texas 78767 

TELEX 776409 WHITE INST AUS 

512/892-0752 

SPntpmher 1QR7 
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WHETHER You NEED A 
SMALL ADVANTAGE .. 
• 

• 

- 
• 

OR A LARGE ONE. 
, _ 

411 
• 

THE BIAMP ADVANTAGE SYSTEM TM 
WILL HANDLE YOUR JOB 

It's an 8-channel microphone mixer... or a fully au-

tomatic priority mixer with remote controls... up to 32 

channels... or almost anything in between. 

The Biamp ADVANTAGE System gives you superior 

solutions to an incredible range of audio system 

installation problems. 

With a discrete front end for exceptional sonic perfor-

mance, outstanding flexibility and the proven, rock-

solid Biamp reliability. The ADVANTAGE can be your 

advantage in a competitive world. 

Let us send you more details... write us on your 

letterhead for free descriptive literature. 

biamp>] AMERICAN SOUND 
(:RAFTSMANSHIP 

Biamp Systems 14270 NW Science Park Portland, OR 97229 

(503) 641-7287 
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can be used to protect against excess 
current, voltage, and/or temperatures 
in each application area. They provide 
technical information, including 
charts graphs, and circuit diagrams. 
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Design Guide Product 
Catalog from TRW 
An updated 604 page design guide/ 

product catalog providing specifica-
tion and ordering information for the 
entire line of TRW connector products 
is now available from the TRW Con-
nector Division. 
The TRW Worldwide Connector 

Design Guide/Catalog, No. C- 100A 
contains a 16-page Connector Selec-
tion Guide. Basic data including grid 
densities, tail configurations, and ap-
plication advantges and disadvantages 
in a chart format is included for all 
TRW standard connector types. 
The chart is color-coded to help in 

simplfying the selection process and 
the connectors are arranged by ap-
plication. Application categories in-
clude: PC board-to-PC board, PC 
board-to-flex circuit, PC board-to-
discrete cable, PC board-to-compo-
nent and cable-to-cable. 
The product section of the design 

guide/catalog provides specifications 
and ordering information supported 
by charts, illustrations, and photos for 
all standard TRW connector types. 
Complete performance and dimen-
sional information is also presented for 
these connectors. 
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Mini-Catalog Describes 
For-A Corp.'s Products 

For-A Corporation of America has 
announced publication of a new mini-
catalog on its line of professional 
broadcast products. 
The Broadcast Products Catalog in-

cludes photographs and description of 
For-A Video production switchers, 
signal processors, including NTSC 
and Component Color Correctors, and 
Time Base Correctors and frame syn-
chronizers used in professional broad-
cast applications. Block diagrams of 
typical component and composite/ 
NTSC productions systems illustrate 
the integration of For-A equipment in-
to professional broadcast systems. 
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USD Offers New 
Short Form Catalog 
Underwriters Safety Device offers a 

Short Form Electronic Standard 
Products Catalog which includes il-
lustrations and complete specifica-
tions on the USD line of circuit pro-
tection devices, input/output connec-
tors, AC power receptacles and double 
row terminal blocks. 
USD products featured in the cata-

log include Manual Reset Circuit Pro-
tectors with ratings of 8, 10, 15, 20, 
25, 30, 35, and 40 amps; AC power 
Receptacles in flange mount and snap-
in mount configurations; and four 
styles of printed circuit board In-
put/Output Connectors in both one-
and two configurations with . 375 inch 
and five millimeter centers. Three 
types of USD double row Terminal 
Blocks rated at 300 V, 20 amps; 600V, 
20 amps; and 600V, 30 amps are also 
fully described. 

study format with built-in study 
guides, making it adaptable for either 
individual self-study or classroom sit-
uations. Each chapter includes out-
lines, objectives, preview and review 
questions, and term definitions. 
Developed to remove much of the 

mystery from telecommunications for 
newcomers, the book draws the "big 
picture" of the industry in a readable, 
jargon-free style, which will enable 
anyone to understand the telecom-
munications business, including the 
recent changes, according to the 
company. 

Circle 81 on Reader Response Card 

Brochure Describes 
North Hills Capabilities 
North Hills Electronics, Inc. has an-

nounced the availability of a new 
multi-page brochure describing its fa-
cilities and capabilities in microwave 
and wideband component design and 
manufacture. 
The full color brochure details the 

technology and resources employed by 
the company as well as providing ex-
amples of recent product design and 
developments. North Hills production 
capabilities include a wide selection of 
standard products 

Circle 82 on Reader Response Card 

Circle 80 on Reader Response Card 

abc TeleTraining Inc. 
Offers New Publication 

Basic, understandable information 
most sought by new people entering 
the field of telecommunications is now 
available in a single publication, en-
titled "Anatomy of Telecommunica-
tions", which puts the multiple parts 
of the telephone industry into 
perspective. 
The author, Tom Smith, has pre-

sented much the same type of infor-
mation to hundreds of students who 
have attended the abc TeleTraining 
workshop, "Fundamentals of Tele-
communications," which he's taught 
for the past six years. 
The book was produced by abc 

TeleTraining in its new, self-paced 

00111r4S 

McCAULEY 
. . . Pure 

Performance 

quallty of McCauley loudspeaker systems goes far beyond 
cabinetry and exterior decor. Inside every McCauley system is what 
our company is all about, the driving force behind every 
system—its components. Not just a collection of pieces 
and parts that you find in so many other 
companies' boxes, but a precisely 
matched set of transducers that have 

been designed, engineered, and 
manufactured at McCauley and by 

McCauley to deliver a ,ignataire of pure profes-
sional performance to the term "State of the 
Art." 

To experience 
McCauley speaker 
enough for some; 
claim puts you in a 
formance." Tame the Series 800 system at an authorized McCauley 
dealer. Call or write the factory for detailed product specifications. 

McCauley Sound, Inc. 
13608 94th Ave. E., Puyallup, Washington, USA 98373 (206) 848-0363 

the sheer power of a 
system is reward 
but to lay your 

world of "Pure Per-

îeptember 1987 
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Elenex 
Introduces 
FREEDOM-

The New 
Wireless System 

The FREEDOM " Wireless 
Drive-Thru Communica-
tions System. The latest in 
professional wireless com-
munications. FREEDOM" 
provides: 

• Smallest Size Yet 

• Digitally Coded Radio 
Transmission 

• Modular Battery Pack 

• Wall Mounted Storage 
Rack 

• Simple Installation 

• Excellent Selling 
Margins for Dealers 

Call us for a free catalog 
on FREEDOM' and our 
other products: 

MODU-COMTM 
ELC' 

AUTO ALERT' 
TOUCH-MIC' 

Toll Free: 
Nationwide: 1-800-225-3113 
California: 1-800-225-8037 
CALIFORNIA 

7392 Trade St. 
San Diego, CA 92121 
(619) 566-7515 

NEW YORK 
7 Wayland St. 
No. Cohocton, NY 14868 
(716) 534-5280 

[EMI 
ELENEX, INC. 

• SUPPLIES•SERVICES 

Micro-Coax Offers 
Female Connectors 
Micro-Coax1° Components, Inc. 

has announced the availability of 
stainless steel SMA female connectors 
for semi-rigid cable. Now available are 
SMA female connectors for 0.0856 
inch (2.20mm) diameter cable and 
0.141 inch (3.58mm) diameter cable. 
Micro-Coax Components' connec-

tors meet MiL-C-39012 specifications 
and are rated up 125 C. 

Circle 66 on Reader Response Card 

SUPPLIER 
OF 

INTERCOMS 
AND 

ELECTRONIC 
WIRES 

Call toll free 
1-800-247-9099 

, TAPPAN WIRE 
oc') 

• CABLE, INC. 

256 OAK TREE ROAD, 

TAPPAN, NV 10983 

Mogami's Superflexible 
Bantam Patch Cords 
Mogami Product Division, Marshall 

Electronics, Inc. has introduced a new 
series of Superflexible Bantam Patch 
Cords for studio engineers and other 
broadcast professionals. 
The Tiny-Tel (. 173 inch) Bantam 

Patch Cords feature Mogami's new 
Quad-Balanced Wiring, which was 
developed by factory engineers work-
ing directly in major studio complexes 
with broadcast professionals using the 
newest recording equipment. 
Mogami Bantam Patch Cords use a 

specially annealed high conductivity 
Oxygen-Free-Copper which delivers 
definition, detail and transparency in 
the quad-balanced configuration. 
Each has a nickel-plated tip/ring/ 
sleeve connector which is designed to 
resist corrosion and eliminate polish-
ing for service life. Included with each 
interconnect are a set of interchange-
able color rings for patch cord identi-
fication. Optional gold-plated connec-
tors are available. 

Circle 67 on Reader Response Card 

Panduit's Clip-on 
Mount for Cable Ties 
A new clip-on mount for use with 

cable ties on panel edges has been in-
troduced by Panduit Corp., Electrical 
Group. 
Made from zinc-plated steel, the 

new mount is designed to retain wire 
bundles, a cable or tubing along the 
edges of panels. The low profile 
mount is used with miniature, in-
termediate or standard cross-section 
cable ties up to . 19 inches wide and 
can be used with panel thicknesses 
from .03 to . 125 inches. It is attached 

Circle 228 on Reader Response Card 
50 

Circle 234 on Reader Response Card 

Sound & Communications 



SUPPLIES•SERVICES•SUPPORT 
edge, eliminating the need for ans' 
drilling and fasteners. 
Cable ties can be inserted in one ot 

four directions to permit parallel or 
perpendicular bundle retention. 

Circle 68 on Reader Response Card 

Toltec 's Toroidal 
Swing Inductors 

Toltec Industries, Inc. has intro-
duced the T1500 Series of toroidal 

swing inductors, each of which fea-
tures the ability to shift inductance by 
a ratio of more than 10-to- 1. 
This shifting ability enables T1500 

Series toroids to present high im-
pedance at low currents and low im-
pedance at high currents. 

Toltec offers 21 toroidal swing in-
ductors, ranging in no-load induc-
tances from 316 microhenries to 10.3 
millihenries. Seven maximum current 
ratings are available from three to 25 
amps. 

Circle 69 on Reader Response Card 

Set It Right with 
Set-It-To-Here 
Adjust the control on both commer-

cial and residential systems and iden-
tify the settings with Set-It-To-Here 
markers. 
Using markers of different colors are 

beneficial when various combinations 
of settings are required, such as for 
evening and day use, and for night 
club, etc., entertainers who each per-
form at alternating times or on dif-
ferent days of the week. Now the con-

trols on the sound system can be posi-
tioned to the arrows and other markers 
of the performer's designated color. 
Properly applied markers will remain 
adhered to the panel until removed 
with a fingernail or other non-sharp 
object. 
One package that sells for $6.49 

contains a vinyl sheet consisting of a 
number of different self-adhesive 
markers. 

Circle 70 on Reader Response Card 

Eraser's New Brush 
Really Cleans Up 
The Eraser Company Inc. has an-

nounced the availability of the new 
Model ABR6C, abraser cleaning and 

TAP-1R Single Station Master 

TAP-4R Four- Station Master 

Automatic hands-free communication between 
Menu Board and Window Order Taker 

TALK-A- PHONE 
Fast food drive-up 
intercoms 

Rugged and dependable 
with exceptional intelligibility 
Neither Master nor Sub uses controls with TALK-A-PHONE 
Fast Food Drive- up Intercoms. Background noises are sup-
pressed to provide exceptional intelligibility even in noisy 
locations. Talk-A-Phone Intercoms can be used with cus-
tomer's new or existing vehicle detector. 

TALK-A-PHONE CO. 
5013 NORTH KEDZIE AVE. • CHICAGO, IL 60625 

DEPT 

Circle 222 on Reader Response Card 
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burnishing brush, made of coarse 
grade fiberglass and used for a varie-
ty of cleaning and burnishing opera-
tion in the electrical and electronic 
industries. 
The ABR6C is covered with a 

plastic sleeve. A gentle brushing action 
will burnish or clean a variety of sur-
faces, metallic or non-metallic. The 
model ABR6C will not contaminate or 
alter the electrical properities of the 

surface cleaned. 
The Abraser is made for cleaning 

small areas, as it is 1/4-inch OD and 7/11- 
inches long. It is a tool for deburring 
metal or plastic parts, cleaning motor 
commutators, removing rust and cor-
rosion, or cleaning electrical contacts. 
It is also a tool that can be used for 
repair, rework, or final touch-up jobs. 

Circle 71 on Reader Response Card 

CREST TA-104TL 

STATE OF THE ART 

TRIPLE DENSITY T" RECORDER 

• Wireless Remote Control 
• HQ High Quality Operation 
• High Resolution/Triple Density Selectable 
• On-Screen Prompt Driven Mel% 
• Multiple Timer/Speed Setting 
• Flicker and Noise Free Search 
• 12 Selectable Speed Settings 

4 

COMPARISON NUMBER OF PICTURES PER SECOND 
14.10411 1-1.9nResolunon vs Toole Dens0v Made 

8 

-3 2 

11RM 

24 I Z IR  
1> 44 n 96 120 216 

Record, Mode No of Hours 1.120 Tape 

HIGH RESOLUTION 

TRIPLE DENSITY 

The TA-104TL it the only High Resolution/Triple Densi ty 
;electable recorder in the industry today. Triple Density 
'ecording provides three times as many pictures in the 
same time period as conventional recorders. This means 
less time between shots and a better opportunity to catch 
the image you need. 

CREST NOW OFFERS COMPLETE EAST Et WEST 
COAST WAREHOUSES TO BETTER SERVE YOU. 

Toll Free (800) 873-2121 

CREST EAST 
3011 Pacific Avenue. 
Greensboro, North Carolina 27406 
Telephone ( 919) 273-7888 

CREST CORPORATE OFFICE 
4921 Exposition Blvd. 
Los Angeles, California 90016 
Telephone ( 213) 731-1105 
FAX ( 213) 731-1417 

McKenzie Crossovers 
and Dividing Networks 
McKenzie Acoustics has developed 

its own range of loudspeaker crossover 
units and filters. 
The CX25 crossover is designed to 

improve performance and protection 
in a three-way system at frequencies 
of 800 Hz and 5 kHz. McKenzie 
Acoustic's CX35 crossover operates in 
similar fashion at 2 kHz and 5 kHz. 
A typical use for McKenzie's CX5 

passive filter within a two-way loud-
speaker system provides tweeter pro-
tection at 5 kHz. 

Circle 72 on Reader Response Card 

New Sockets and 
Adaptors from Samtec 
Samtec low insertion force pin grid 

array sockets are available in over 150 
standard pin grid array patterns from 
eight by eight arrays to 20 by 20 ar-
rays to match most common semicon-
ductor part numbers and matching 
Samtec connectors. Both solid body 
and ventilated open body designs are 
available. 
The Samtec line of DIP sockets and 

adaptors now includes new low profile 
and standard profile high temperature 
polyester body designs. The new 
sockets and plugs are suitable for most 
vapor phase and infrared soldering 
processes. 
These connectors are available with 

a selection of low insertion force lead 
sockets and terminals with surface 
mount, low profile, solder and wire-
wrap terminations. Lead sockets and 
terminals include surface mountable 
designs and super low profile lead 
sockets less than . 100 inch above the 
board. 

Prices start at 2e at the 1,000 piece 
level and most are available from 
stock. 

Circle 73 on Reader Response Card 
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COMMERCIAL SOUND PRODUCTS 

iáimilemen 

PRO POWER SERIES.. PROFESSIONAL PA and 
BACKGROUND MUSIC AMPLIFIERS 

• 0) 

• • • 

11r_=1:11=11=1 

e -PCION • P.. I 

PRO-20T 

e 

PRO-40T 

PRO- 50 

-R,NON Pro Power 511 

• 

*KM Pro POW. 1:11 

I. é 
PRO- 120 

gtNON P P, e • 

Professional, rugged 
RA./ Background music systems 

Built-in custom features 

Balanced or unbalanced, high or 
low impedance microphone 
inputs. No matching transformers 
required. 

ALL CANNON lock-in microphone 
connectors 

TRUE RMS Power ratings 

Efficient integrated circuit 

construction. Lowest noise 
microphone preamps in any 
P.A. line 

Rack Mount construction 

Overload Protection built in 

Equalizer Input feature in all 
models except PRO-20T 

Up to FOUR Microphone inputs 

PRIORITY PAGING Feature 

AM-FM Tuner accessory unit 
(Model PRO-T) 

Background Music AM-FM Tuner 
built-in (Models PRO-20T, PRO-40T) 

Phone-type jacks for speaker 
connections 

Traditional Fanon Quality 
construction and advanced 
engineering 

Full Fidelity— Factual, guaranteed 
specifications 

- Custom Styling 

• " Soft Gold" Anodized front panels 

• Four step-up Power Ratings: 
20 watts, 40 watts, 50 watts and 
120 watts. 

More Watts per dollar 

PRO-T 
=ANON COURIER 14281 Chambers Rd. • Tustin, CA 92680 • ( 714) 669-9890 • TLX: 85-2263 • FAX: 714-669-1081 

A Shelly Company 
Circle 214 on Reader Response Card 



CALENDAR OF EVENTS DATEBOOK 
DATE EVENT/COMMENT LOCATION CONTACT 

September 16-17 Fourth Annual Electronics and 
Commercial Sound Show. 

Charolette, NC Rohr, Wagner, Roberts 

(803) 324-5111 

September 21 "Seminar for a Sound Education." 
Audio seminars sponsored by 
Secom Systems. 

Atlanta, GA Secom Systems 
(404) 455-0672 

September 27-29 "MCA '87: MAIDS + ITFS +(WS= 
The Future Medium for 

Entertainment and Education" 
Microwave Communications 

Association's convention. 

Washington, D.C. Microwave 

Communications 
Association 

(202) 659-4417 

September 28-29 NSCA Regional Conference Detroit, MI NSCA (312) 593-8360 

October 1-2 NSCA Regional Conference. Pittsburgh, PA NSCA (312) 593-8360 

October 15-18 Inte rnational Business Music 

Association Convention. 
Palm Springs, CA IBMA (216) 833-4164 

October 16-19 Audio Engineering Society 
Convention. 

New York, NY AES (212) 661-8528 

October 29-30 International Planned Music 
Association Annual Convention. 

New Orleans, LA David Payne 

(805) 965-5268 

October 31-
November 4 

SMPTE. Los Angeles, CA SMPTE 
(914) 761-1100 

November 9-10 NSCA Regional Conference. St. Louis, MO NSCA (312) 593-8360 

November 12-13 NSCA Regional Conference. Chicago, IL NSCA (312) 593-8360 

November 29-
December 1 

L.A. Sound and Video Show. Los Angeles, CA Westech Marketing 
(213) 870-9286 

November 30-

December 1 
NSCA Regional Conference. Los Angeles, CA NSCA (312) 593-8360 

1)c,cinber 2-4 Unicorn '87. 
Exhibition sponsored by NATA. 

Dallas, TX Karen Palermo 
(202) 296-9800 

December 3-4 NSCA Regional Conference. San Jose, CA NSCA (312) 593-8360 

January 7- 1 o CES. Las Vegas, NV CES (202) 457-8700 

January 15-17 NAMM. Anaheim, CA NAMM 

(619) 438-8001 

54 Sound & Communications 



FACES AND MACES 
Personnel Changes 
at QSC Audio 

Several personnel changes have 
taken place at QSC Audio. Greg Hock-
man has left the company to pursue 
other interests. Greg McVeigh has 
taken his place. The company has re-
tained the services of Erika Lopez, and 
Audient Marketing. Ms. Lopez has 
worked for Soundcraft and JBL. In 
addition to public relations Ms. Lopez 
will negotiate ad placement for the 
company. Pete Kalmen will be the new 
national sales manager. 

JOHN 

Mc NAMARA 

for science and technology, a new posi-
tion. He will be succeeded by Joseph 
Weinbarger who has been named to 
v.p. engineering. Weinbarger will 
transfer to the ICI headquarters in 
Minneapolis from Raleigh, NC, where 
he was director of advanced develop-
ment at Telex Computer Products. 

JOHN 
STIERNBERG 

Stiernberg Becomes Sales 
Manager for dbx 
John E. Stiernberg has been ap-

pointed national sales manager for dbx 
professional products. Stiernberg had 
been product division national sales 
manager for Bose Corp. since 1981. 

A veteran of almost 15 years in the 
industry, Stiernberg has been involved 
with every facet of the music busi-
ness—composer, record producer, 
manager of professional groups, music 
retail manager, and manufacturers' 
representative. 
Soon after his graduation from 

Ripon College in Ripcon, WI in 1973 
with a BA in music and anthropology, 
he joined Morgan Brothers Music in 
Oshkosh, WI, where he managed the 
retail store, handled the music lesson 
program and booked talent until he 
joined Bose Corp. in 1981. 

Stiernberg is a member of the Na-
tional Academy of Recording Arts and 
Sciences (voting member), National 
Association of Music Merchants, 
American Federation of Musicians, 
International Business Music Associa-
tion, National Sound and Communi-
cations Association, and the Interna-
tional Planned Music Association. 

McNamara Named Sales/ 
Marketing Director 
John McNamara has been named 

director of sales and marketing for 
Dialight Corp. 
McNamara has been with Dialight 

for 24 years. He was most recently 
eastern region sales manager, a post he 
held since the merger of Dialight 
Kulka and HHSinith product lines 
both domestically and internationally. 

Prior to the merger, McNamara held 
a variety of positions with Dialight in 
engineering, manufacturing, inside 
sales, field sales and sales manage-
ment, including Mid-America Region-
al manager. 
A graduate of Edison State College 

in New Jersey, McNamara has a 
B.B.A. degree in management. 

Telex Communications 
Reorganizes Engineering 

Telex Communications, Inc. (ICI) 
has reorganized its engineering depart-
ment. 'MI chairman Ansel Kleiman 
says the reorganization "is in keeping 
with the corporate focus on the in-
tegration of voice and data com-
munications technologies." Effective 
with the reorganization in September, 
Dean Flygstad, v.p. engineering, has 
been promoted to senior vice president 

REP NEWS 
The data communications product 

line of Mitel Datacom Inc. will be 
represented throughout the United 
States by 12 manufacturers' represen-
tative firms, the company announced. 
The 12 firms will sell a full line of 
CCITT compatible modems, includ-
ing the DM 4962X, the first function-
al V.32 modem, multiplexers, data 
over voice equipment and line drivers. 
The data communications products, 
manufactured by British Telecom 
Datacomms, are sold and supported 
in the U.S. and Canada by Mitel 
Datacom as part of a marketing agree-
ment between the two companies an-
nounced in March, 1987. The rep 
firms are: Colins-Co, Inc., Orlando, 
FL; CSI Systems, Inc., Lexington, 
MA; Data Express, Anaheim, CA; 
DataAids, Inc., The Woodlands, TX; 
DataNet, Englewood, NJ; RG 
Engineering, Rochester, NY; Rush-
Drake Electronics, Lake Osewego, 
OR; SEA, Inc., Carmel, IN; Stone & 
Associates, Hazelwood, MO; Tech-
nical Sales Associates, Rockville, 
MO; and WKM Associates, Pitts-
burgh, PA. 

Broadening its sales coverage to pro-
vide increased customer service, IMC 
Components has retained Michigan 
Romax Sales, Inc. of Warren, MI. 
Acting as an independent manufac-
turer's representative. Michigan 
Romax Sales will provide sales repre-
sentative for IMC Components and 
its fan line in Michigan. Founded in 
1981 by Roger Brady, president, 
Michigan Romax Sales specializes in 
providing electro-mechanical products 
to OEMs in the electronics, automo-
tive, industrial, and military indus-
tries. Also, IMC has retained Birde 
Marketing Inc. of Markham, Ontario. 
The company will provide sales rep-
resentation for IMC and its fans line 
throughout the Canadian regions of 
North America. Birde Marketing 
maintains field sales offices in Mon-
treal, Quebec, and Ottawa, Ontario. 
The headquarters is in Markham, 
Ontario. 
Williams Sound Corp, has ap-

pointed Warren Associates of Santa 
Clara, CA, as their new representative 
for Northern California and Northern 
Neveda. 
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S & C's Job Report 
Format 
STATE 
city: Name of Job, $ Total of Con-
struction, Phase of Project. Contact: 
Name, Company, City, State; 
Telephone Number. 

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

PHASE OF PROTECT 
A-Planning = Consultant is 

designing system 
B-Pre-Bid = Final plans near 

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

Contractor/ 
General Contractor/ 
Owner buying now 

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

ALASKA 
Fairbanks: Fairbanks Activity Center, 
NA, B. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 

CALIFORNIA 
Beverly Hills: Ma Maison Hotel, 4,D. 
Contact Neil A. Shaw, Paul S. Veneklasen 
& Associates, Inc. Santa Monica, CA; 
(213) 450-1733. 
Concord: Automatic Data Processing, 1,D. 
Contact: Craig E. Park, Paoletti/Lewitz/ 
Associates, San Francisco, CA; (415) 
391-7610. 
Los Angeles: Ketchum Communications, 
1,D. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Los Angeles: Simon Wisenthal Center, 3, 
A. Contact: Neil A. Shaw, Paul S. Vene-
klasen & Associates, Inc., Santa Monica, 
CA; (213) 450-1733. 
Menlo Park: Raychem Corp, 1,A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
dates, San Francisco, CA; (415) 391-7610. 
Milpitas: Sun Microsystems, 1, A. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610. 
Modesto: Trinity Presbyterian Church, 
1,D. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Oakland: East Bay Municipal Utility 

District, 1,A. Contact: Craig E. Park, 
Paoletti/Lewitz/Associates, San Francisco, 
CA; (415) 391-7610. 
Ojai: Ojai Valley Inn, 5,D. Contact: Neil 
A. Shaw, Paul S. Veneklasen & Associates 
Inc., Santa Monica, CA; (213) 450-1733. 
Palo Alto: Kleiner, Perkins, Caufield, 
Buyer, 1,C. Contact: Craig E. Park, Paolet-
ti/Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Pasadena: Lake Avenue Congregational 
Church, 4,A. Contact: Neil A. Shaw, Paul 
S. Veneklasen & Associates, Inc., Santa 
Monica, CA; (213) 450-1733. 
Sacramento: Mercy Hospital, 2,D. Con-
tact: Neil A. Shaw, Paul S. Veneklasen & 
Associates, Inc. Santa Monica, CA; (213) 
450-1733. 
San Diego: UCSD Graduate School of In-
ternational Relations, 1,A. Contact: Craig 
E. Park, Paoletti/Lewitz/Associates, San 
Francisco, CA; (415) 391-7610. 
San Francisco: First Interstate Bank of 
California, 1,C. Contact: Craig E. Park, 
Paoletti/Lewitz/Associates, San Francisco, 
CA; (415) 391-7610. 
San Francisco: Kleiner, Perkins, 
Caufield, Buyer, 1,A. Contact: Craig E. 
Park, Pa oletti/Lewitz/Associates, San 
Francisco, CA; (415) 391-7610. 
San Francisco: St. Mary's Cathedral, 
NA, D. Contact: Marc L. Beningson, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 
San Francisco: Portman Hotel, 1,D. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7610. 
San Jose: Ford Aerospace, 1,A. Contact: 
Craig E. Park, Paoletti/Lewitz/Associates, 
San Francisco, CA; (415) 391-7610. 
San Jose: McDonnell-Douglas, 1,B. Con-
tact: Craig E. Park, Paoletti/Lewitz/Asso-
ciates, San Francisco, CA; (415) 391-7620. 
San Jose: San Jose State University Recre-
ation and Events Center, NA, D. Contact: 
Edward McCue, Paoletti/Lewitz/Associ-
ates, San Francisco, CA; (415) 391-7610. 
San Jose: St. Joseph's Cathedral Center, 
1,B. Contact: Craig E. Park, Paoletti/ 
Lewitz/Associates, San Francisco, CA; 
(415) 391-7610. 
Santa Monica: Santa Monica Bay Hotel, 
5,A. Contact Neil A. Shaw, Paul S. Vene-
klasen & Associates, Inc., Santa Monica, 
CA; (213) 450-1733. 

CONNECTICUT 
Hartford: Connecticut State Capitol Hall 
of the House of Representatives, NA, D. 
Contact: Marc L. Beningson, Jaffe Acoustics 
Inc., Norwalk, CT; (203) 838-4167. 

FLORIDA 
Miami: Bayfront Park, 2,C. Contact: 
Chuck McGregor, Jaffe Acoustics, Inc., 
Norwalk, CT; (203) 838-4167. 
Naples: Naples Performing Arts Center, 

4,B. Contact: Robert A. Lorelli, Branin 
gan-Lorelli Associates, Inc., New York, 
NY; (212) 420-8787. 

ILLINOIS 
Highland Park: Ravinia Young Artists In-
sititute, 2,C. Contact: Chuck McGregor, 
Jaffe Acoustics, Inc., Norwalk, CT; (203) 
838-4167. 

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

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

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

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

NEW YORK 
Astoria: American Museum of Moving 
Images, NA,B. Contact: Wade Bray, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 
Jamestown: Palace Theatre, 2,B. Contact: 
Robert A. Lorelli, Brannigan-Lorelli Asso-
iates, Inc., New York, NY; (212) 421-8787. 
New York: John Jay College for Criminal 
Justice, 5,D. Contact: Robert Benson, 
Knudson-Benson Associates Inc., Mercer 
Island, WA; (206) 232-2273. 
New York: JP Morgan Bank Trust Com-
mittee Room, NA,D. Contact Marc L. 
Beningson, Jaffe Acoustics, Inc. Norwalk, 
CT; (203) 838-4167. 
New York: Metropolitan Opera, NY Phil-
harmonic Summer Parks Concerts, 3,A. 
Contact: Chuck McGregor, Jaffe Acoustics, 
Inc., Norwalk, CT; (203) 838-4167. 

OHIO 
Cleveland: Palace Theatre-Playhouse 
Square, 2,D. Contact: Marc L. Beningson, 
Jaffe Acoustics, Inc., Norwalk, CT; (203) 
838-4167. 
Columbus: Ohio State Office Tower (Of-
fice) NA, C. Contact: Marc L. Beningson, 
Jaffe Acoustics, Inc., Norwalk, CT; (203) 
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838-4167. 
Columbus: Ohio State Office Tower (Thea-
ters), 5,C. Contact: Chuck McGregor, Jaffe 
Acoustics Inc., Norwalk CT; (203) 
838-4167. 
Columbus: Ohio State University Wexner 
Center for the Visual Arts, 5,D. Contact: 
Chuck McGregor, Jaffe Acoustics, Inc., 
Norwalk, CT; (203) 838-4167. 
Dayton: US Air Force Logistics Com-
mand Post, 2, A. Contact: Marc L. 
Beningson, Jaffe Acoustics, Norwalk CT; 
(203) 838-4167. 
Kettering: Lincoln Park Amphitheatre, 
NA,A, Contact: Chuck McGregor, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 
Sharonville: Sharonville Municipal 
Building, 2,D. Contact: Richard Lemker, 
Lemker & Associates, Covington, KY; 
(606) 261-9529. 
Springboro: Springboro H.S. 1,B. Con-
tact: Richard Lemker, Richard J. Lemker 
and Associates, Convington, KY; (606) 
261-9529. 

OKLAHOMA 
Oklahoma City: Remington Park, 5,B. 
Contact: Neil Johnson, Ewing Cole Cherry 
Parsky, Philadelphia, PA; (215) 923-2636. 

SOUTH CAROLINA 
Columbia: University of South Carolina, 
Kogor Center for the Arts, 3,D. Contact: 
Chuck McGregor, Jaffe Acoustics, Inc. 
Norwalk, CT; (203) 838-4167. 

TEXAS 
Dallas: Texas Instruments, Center III 
Mini Theater, NA, B. Contact: Dave 
Marsh, PMI Acoustics, Inc., Dallas, TX; 
(214) 960-7666. 
Dallas: Texas Hall of State Renovations, 
1,B. Contact: Dave Marsh, PMI Acoustics, 
Inc., Dallas, TX; (214) 960-7666. 
Houston: Southwestern Bell I. S. D. N. 

Marketing Center, NA, A. Contact: Dave 
Marsh, PMI Acoustics, Inc., Dallas, TX: 
(214) 960-7666. 
Westlake: IBM Westlake Development. 
NA,A. Contact: Dave Marsh, PMI Acous-
tics, Inc., Dallas, TX; (214) 960-7666. 

WASHINGTON, DC. 
Washington, DC: National Council of 
Catholic Bishops Conference Center, 2,D. 
Contact: Marc L. Beningson, Jaffe Acous-
tics, Inc. Norwalk, CT; (203) 838-4167. 
Washington, DC: US Holocaust Museum, 
NA, A. Contact: Marc L. Beningson, Jaffe 
Acoustics, Norwalk, CT; (203) 838-4167. 

CANADA 
NEW BRUNSWICK 
St. John: Bicapital Theater Project, 2,A. 
Contact: Robert A. Lorelli, Brannigan-
Lorelli Associates Inc., New York, NY; (212) 
420-8787. 

NOVA SCOTIA 
Halifax: Art Gallery of Nova Scotia, NA,B. 
Contact: Peter Terroux, Halifax, N.S.; (902) 
429-4616. 
Halifax: AN system for City Council 
Chamber of Halifax, NA,C. Contact: Peter 
Terroux, Halifax, N.S.; (902) 429-4616. 
Halifax: St. Theresa's Church, NA,B. Con-
tact: Peter Terroux, Halifax, N.S.; (902) 
429-4616 

ONTARIO 
Toronto: Greenwood Race Track, 2,A. Con-
tact: Neil A. Shaw, Paul S. Veneklasen & 
Associates, Inc., Santa Monica, CA; (213) 
450-1733. 

To have your jobs listed in S&C's Job 
Report, send your information to: 

S&C's Job Report 
25 Willowdale Avenue 

Port Washington, NY 11050 

Tel CM/ II 

Name 

Address 

City 

ATTACH MAILING LABEL HERE 

Please enter your new address 

State Zip 

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

S.S. ADMIRAL 
(continued from page 39) 

microphones and replace the trans-
ducer with a new device. However, 
AKG was kind enough to bring onto 
the market at the perfect time the cor-
rect microphone for this application, 
the AKG D112. It looks great and 
functions in accordance with our 
design. 

THE BIRDLAND THEATRE 
The 350 seat theatre is located on 

"A" deck of the boat and features an 
18 minute show, presenting music of 
the Mississippi river boat days, per-
formed by a cast of over 12 animated 
characters. The audio system is de-
signed to support the multi-channel 
show tape, produced by Landmark 
Entertainment Group. In addition to 
the left and right stereo and surround-
ing music tracks, additional tracks and 
speakers are provided for point-source 
character dialog on the set. 

Equalization, limiting and time de-
lay are all incorporated on the tape 
itself, while the actual show levels and 
track switching are controlled by a 
custom VCA level controller and switch 
matrix developed by Marshall Long 
Acoustics. All elements of the show, 
including animation, lighting and the 
audio control are synchronized to a 
SMPTE time code track, using a show 
control system designed and installed 
by Triad Productions, Inc. 

SUMMARY 
The S.S. Admiral features the wid-

est variety of entertainment under one 
roof in the midwest. Music is one 
keystone of the project. Today's public 
expects high quality, high fidelity 
reproduction. Visitors to the S. S. Ad-
miral are treated to a feast for their 
ears. Using reasonably priced, com-
mercial equipment, MSI selected a 
mix of products for the musical enjoy-
ment of the customer. The crowd reac-
tion and attendance have been ex-
tremely positive. We look forward to 
the readers of Sound & Communica-
tions magazine visiting the S.S. Ad-
miral to enjoy the sights and sounds 
for themselves. 

SUBSCRIBE 
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CONTRACTING CLOSE-UP 

Contractors Win Audio-Technica Contest 
Two contracting firms won prizes for 

submitting examples of UniPoint 
microphone installations in the "Show 
Us Your Unipoints!" contests. 
AV Associates, Storra, CT, won a 

Silver Eagle professional tool kit for a 
church installation using the AT853W 

choir microphone. The white 
AT853Ws are hung above the church 
choir and complement the all-white 
interior of the sanctuary. 
Sound Com Corporation, Berea, 

OH, also won a Silver Eagle tool kit 
for a church installation, also using the 

Contractors Install 
Turbosound in a 
Variety of Places 

Turbosound recently installed sev-
eral new sound systems in an array of 
markets. 

According to Dan Abelson, vice 
president of marketing, the company 
continues to grow in the sound rein-
forcement, touring area, and has been 
stepping up its business in the sound 
installation market. "Since we intro-
duced the TSE installation series three 
years ago, we have increased our busi-
ness in church reinforcement and thea-
tre and concert hall reinforcement." 
The Apollo Theatre in Harlem, 

New York recently was supplied with 
a whole new sound reinforcement sys-
tem thanks to Turbosound. As part of 
a comprehensive refurbishment of the 
1914 building, which will transform 
the theatre into an audio/video/tele-
vision center for live performance and 
broadcast, the Apollo needed a high-
quality sound reinforcement system. 
After a year of testing different sys-
tems, the Apollo management picked 
a system of 16 Turbosound TMS-4 
enclosures. 
New Jersey's Thunder and Lighting 

was responsible for the installation. 
In another part of the world, Turbo-

sound's Agent for Israel, Barkai Ltd, 
was recently chosen to provide sound 
reinforcement equipment for the 
Hapoel Games, Israel's premier sport-
ing event. The Games are recognized 
as an important Olympic qualifier. 
The system was of "Olympian" pro-

portions, no less than 40 TSE-111's, 30 
TSE-118's, 26 TMS-2's, six TSE-260's, 
12 TMS-4's, four TMW-215's and eight 

TMW-212's were used. The enclosures 
were arranged in two main stacks and 
placed at regular intervals around the 
entire track. 
In another area, Crystal-Taylor Sys-

tems, Turbosound's exclusive Phila-
delphia dealer, supplied Peirce-Phelps 
with a TMS-3 system for sales to the 
city of Philadelphia. The system will 
be permanently installed in the Robin 
Hood Dell East amphitheatre, a 
10,000 seat outdoor venue. 
The speaker system consists of 20 

TMS-3 cabinets flown from the roof 
of the facility on Turbosound FB-312 
flying bars. Eight TMS-4 full-range 
cabinets are used for front fill, with 
four TWS-124 subbass cabinets 
rounding out the system. 

Crystal-Taylor Systems assembled 
and wired the racks, the signal dis-
tribution system and the AC distribu-
tion as well as the loudspeaker system. 
The complete package includes a 40-
input Yamaha PM-3000 house con-
sole, a 32-input TAC monitor console, 
Crown Microtech amplification, 
Brooke Siren FDS-360 Crossovers, 
and Klark:Teknik DN 360 graphic 
equalizers. 

Lastly, K Squared Associates of Ply-
mouth, Michigan, has been awarded 
the contract for a new sound system 
in the first Assembly of God Church 
in Winston-Salem, NC. The system 
consists of seven TMS-2 and seven 
TMS-1 as a central point-source array, 
two TMS-2 full-range cabinets provide 
fill for the choir along with four 
TMW-215 low profile floor monitors. 

AT853. In this installation, the AT853 
is used to amplify the organist/soloist, 
who also directs the choir. The AT853 
gives the organist enough room to con-
duct the choir from the organ console, 
while still providing enough coverage 
for vocal solos. 
Commemorative plaques were also 

sent to the winning contractors, while 
runners-up were awarded custom 
Audio-Technica jackets. 

Altec Lansing 
Goes for a Swim 

Industrial Communications Com-
pany, a Florida-based sound contrac-
tor, installed an Altec Lansing sound 
system for the Mission Bay Aquatic 
Training Center, Boca Raton, FL. 
A two-way sound system is located 

on the top portion of the scoreboard 
and is comprised of four 817A low fre-
quency horns, with two 515-B 8GHP 
bass drivers each. The high-frequency 
section is comprised of four Manta-
ray® Constant Directivity horns with 
291 high-frequency drivers. The 
system is driven by two Altec Lans-
ing 2200A Incremental Power® 
System Mainframes with 2275 75 watt 
amplifier cards and 2276 150 watt 
amplifiers for a total of 800 watts. The 
power amplifiers are located inside the 
scoreboard. In the announcer's booth 
is an Altec Lansing 1692 mixer and 
1653 1/3-octave equalizer. 

Audio West 
Installs Apogee 
Glen Hatch of Audio West has in-

stalled 15 Apogee AE-1 speakers in the 
Angeles Temple in Los Angeles, CA. 
The AE-15's are being used as balcony 
fill for the two balconies in the large, 
domed structure. Eight AE- 1's are 
mounted to the wall on yokes, and 
seven AE- 1's are mounted on poles 
using the integral yokes at attachment 
points. The speaker system is powered 
by two Crown Micro Tech MT1200LX 
amplifiers. A Klark Teknik DN716 
delay was used to time align the bal-
cony system with the original. 
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WHAT BRAND 
(continued from page /6) 

standards have evolved and are still 
used in the meantime. Obviously, this 
makes it a difficult procedure for any 
one to know what the baseline is—let 
alone compare frequency response of 
different headphones. 
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Next month, in our Tech Notes, we 
will include a review of the basics of 
how the outer ear and pinna react 
with a sound field and with head-
phones; and a review of real-ear 
measurements with minature probe 
microphones, and the various 
couplers used as calibrated test 
fixtures. 
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TECH. SPEAKING 
(continued from page 10) 
must be presented with all of the facts 
so that he may properly access what 
his consultant has done and not done. 
If he feels it is the typical case of "sour 
grapes" he may not listen at all. But 
sour grapes do make champagne, and 

a well-written letter often moves one's 
foot from mouth through the door. 
Options available to the owner are 

going back to the consultant and ask-
ing him to complete or redo the spec, 
or even ask you to recommend what 
type of systems approach to take. This 
tact has been successful for many 
situations. 

Surely loudspeaker specs will prevail 
that read: " Frequency response shall 
be flat within the limits of +.5 dB 
from 20 Hz to 20 kHz. Efficiency shall 
be such that an electrical signal of one 
watt shall produce a mean sound level 
of 116 dB at one meter distance. 
Dispersion shall be 360° at all fre-
quencies. Power handling capacity 
shall be 350 watts continuous music 
and speech. Impedance shall be 8Q at 
all frequencies and shall be non-
inductive and non-reactive. The loud-
speaker shall carry a lifetime warran-
ty." Where can I buy one of these? 

SUBSCRIBE TO 
SOUND & 
COMMUNICATIONS 

Coming in October... 
is the special 

Sound & Communications 
AES distribution 

and 
IBMA distribution issue. 

Look for articles on 
these topics: 

Nightclub Sound 

Storecasting: 
Foreground Music Video 

Microphone Techniques 
For Recording 

Part II 

Headphones 
Part II 

• Comfortable to Wear • 

la Difficult to Break • 
• Simple to Repair Ill 

• Adaptable to Most Systems U 

Technical Projects, Inc. 
1-800-562-5872 
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Looking back at 
SOUND & COMMUNICATIONS 

30 Years Ago 
In the September, 1957 issue of 

Sound & Communications 
According to "Late Lines," one of 

the newer markets for background 
music was construction companies 
using music to entertain sidewalk 
superintendents viewing operations 
through peep-holes. Wonder if 42nd 
Street picked up on the idea? 
"People and Companies Making 

News" reported on a closed-circuit 
television registration system that was 
working at the Jack Tar Orange House 
in Orange, TX, to speed-up and sim-
plify guest registration. The tele-visual 
hook-up enabled guests to register and 
to pay their bills directly from the 
motor entrance. The system used 
three RCA "TV Eye" CCTV chains. 
One was a camera installed at the 
hotel's main registration desk in the 
lobby to project a picture of the room 
clerk to a TV receiver mounted over 

the outside TV registration desk. A 
second camera was focused on the out-
door desk to transmit a picture of the 
guest to the room clerk. A third 
scanned the driveway, enabling the 
room clerk to view on a second re-
ceiver the make, model and license 
plate of the guest. Also included was 
a two-way intercom system and a 
pneumatic tube for exchange of 
registrants cards, room keys, bills and 
payments. 

20 Years Ago 
In the September, 1967 issue of 

Sound & Communications 
One of the new products introduced 

was the "weathercaster," a time 
weather channel originator, that may 
have been used in CATV systems and 
for hotels, motels, schools and TV sta-
tions. The unit comprised a fixed 
vidicon camera focused on a rotating 
mirror which picked up eight viewing 

positions; a clock, barometer, ther-
mometer, wind direction indicator, 
rainfall indicator, wind velocity in-
dicator, relative humidity indicator 
and rotating sign holder. The six sided 
sign holder was used to display news 
annoucements, advertising or public 
service messages. 

Telex Corp. opened a 50,000 square 
foot manufacturing plant in Blue 
Earth, MN. 

15 Years Ago 

BE HEARD 
THROUGH THE NOISE. 

When clear communication counts, 
ADCO Industrial Intercoms break through the toughest 
problems— high ambient noise and harsh environments. 

Because normal voice levels penetrate clearly, this is 
the perfect communication system for areas of high noise. 

The system easily tolerates high temperatures and rough handling. Solid 
state components are protected against corrosive fumes, dirt, rain, or salt water. 
Each unit is sealed in a heavy-duty submergence- proof aluminum enclosure. 

Special options: hands-free remote, lightning protection, extreme low 
temperature operation, plus many others. Easy multi-station installation. 

Creating dependability since 1958, ADCO conquers noise. 

Call or write for prices and complete information. 

ATKINSON DYNAMICS 
10 West Orange Avenue 

South San Francisco, CA 94080, (415) 583-9845 
A division of Guy E Atkinson Company 

Without a shout, without a doubt. 

In the September, 1972 issue of 
Sound & Communications 

In "Late Lines," Sound & Commu-
nications called for the organization of 
a trade association saying, "Trade as-
sociation for the private telecommuni-
cations and sound system contractor 
is one idea whose time has come." 

"Face-to-Face-Phones" (no author 
given) gave a description of a picture 
telephone system "that provided a 
sharper image than the standard black 
and white home television. . ." It was 
developed by L.M. Ericsson Tele-
phone Co. of Sweden. One of the uses 
for the system was for internal visual 
communication in large corporations 
or institutions ..." So now you can not 
only hear how angry your boss is you 
can see him turn funny colors too. 

10 Years Ago 
In the September, 1977 issue of 

Sound & Communications 
"Sounding Off at New Port" de-

tailed the sound system that was used 
during the 1977 Newport Jazz festival. 
The system was installed by Capron 
Lighting of Needham, MA. Among 
the equipment used to test the systems 
was an Electro-Voice RE-2 micro-
phone and a White Model 150 hand-
held spectrum analyzer. 
In "Sound Sells with Spirit," Arch 

Hope detailed the point of purchase 
electronic selling program to stimulate 
in-store sales used by Foremost Liquor 
Store in Chicago. Six color TV sets 
were located around the store and 
played a repeating 25 minute video-
tape of beer, liquor and wine ads. And 
the clothing stores today act like they 
thought of it first. 

Circle 226 on Reader Response Card 
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RS# Company Page 
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221 Audio Logic 43 
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218 Biamp 48 
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THE STANDARD 
OF QUALITY 
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Noise-Attenuating Headsets 
and Communication Systems. 

For over 30 years, David Clark 
Company has been the leader in the 
development of innovative ideas in 
NOISE-ATTENUATING (Reducing) 
HEADSETS for use in high noise areas. 

When these headsets are combined 
with one of our OFF-THE-SHELF 
systems, your communication problems 
are solved. 

Choice of Systems: 

• Permanently Installed 

• Portable 
• Voice-Powered — No Batteries or A/C Power 
• Two-Way Radio Headsets and VOX Adapters 

• Telephone-Compatible Headsets 

Write or call for Catalog and name of nearest local dealer. 

   erile Clark 
COMPANY INCORPORATED 
370 Franklin St., Worcester, MA 01604 
(617) 756-6216 Telex: 920482 

Western Regional Office — Los Angeles, CA (213) 776-4571 

September 1987 
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I Name 

Address  

City/State/Zip  

Telephone  

Credit Card#  

Please send copy & payment to: 

Sound & Communications Classifieds 
220 Westbury Avenue Carle Place, NY 11514 

TELEPHONE (516) 334-7880 

CLASSIFIEDS 
SERVICE MANAGER 

We're looking for experienced person to 
manage Installation and Service Depts. of 
long-time commercial sound/background 
music company. Duties to include sched-
uling and overseeing installation of sound. 
CCTV and intercom included. Send 
resume and salary requirements to: In-
dependence Communications, Inc., 960 
Rittenhouse Rd., Norristown, PA 19403. 
Attn: W. Ahern. 

ENGINEER (SOUND SYSTEM DESIGN) 
Expanding company looking for experi-
enced sound, CCTV, intercom design 
engineer. Duties to include on-site sur-
veys, print layout, equipment schedules, 
pricing and assistance with closings. Ex-
perience a must for consideration. Many 
fringe benefits. Send resume and salary 
requirements to: Independence Com-
munications, Inc., 960 Rittenhouse Rd., 
Norristown, PA 19403. Attn: W. Ahern. 

1..................................MBOMIMMUMNIMI Mil 
• El Regular Classified —$52 per column inch. 

ri Marketplace Display— 
I 25 percent off rate card (up to 1/3 page). • 

Classified listings are accepted up to the 

25th of the month preceeding publication. 

We are known as - 

"THE INSTALLATION & SERVICE AIDS PEOPLE" ) 

- we save you TIME AND MONEY 

BUYING FROM US IS AS EASY AS IF WE WERE NEXT DOOR TO YOU 

FREE DELIVERY NATIONWIDE * 

for 3 months, October 1, 1987 through December 31, 1987 

30 DAY FREE TRIAL INSTANT OPEN ACCOUNT - NO CREDIT CHECK 

• SPEAKER SUPPORT TRUSSES 
(T- BAR BRIDGES) 

• SPEAKER ENCLOSURES 
U.L. LISTED 

EASY-KARY e 
Wire Reel Holders - 3 sizes 

• PUSH-PULL RODS 
Get cable through tight places 

• TEST-SET 
For the Audio Serviceman 

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

WE CAN SAVE YOU MONEY - THREE WAYS 

CALL OR WRITE FOR MORE INFORMATION WE'RE AS NEAR AS YOUR TELEPHONE 

CALL TO DISCUSS YOUR REQUI REMENTS 50 STATES DISTRIBUTION 

'48 CONTINENTAL STATES - by ground carrier of our choice 

$50.00 Minimum Required 

MUSIC SUPPLY CO., INC. 

809 N. MADISON DALLAS, TEXAS 75208 

All 50 states call 1-800-527-1522 Local 214-946-8450 

SES 

SES 
ESCOM, IN . 

'the audio source' 

FOR ALL OF YOUR AUDIO NEEDS 

2100 Ward Drive Henderson,NV 89015 U S A 

CALL TO RECEIVE A COPY OF 

OUR POCKET- SIZED CATALOG 

CATALOGS & ORDERS (800)634-3457 

OTHER BUSINESS ( 702)565-3400 

TWX(9101397-6996 

5E5 
MIN 

SEIB 
MUNI 

SALES ENGINEER' 
Expanding Chicago Area Company seeks 
ambitious and professional individual with 
experience in sales and sound system 
design, with emphasis in the School and 
Church market. Send resume and salary 
history in confidence to: 

Interstate Electronics Company 
7615 Plaza Court 

Willowbrook, Illinois 60521 

DEALERS WANTED 
Exceptional opportunity. Territories avail-
able. To sell and/or install outdoor & in-
door warning systems. Alerting Communi-
cators of America is an established man-
ufacturer of electro mechanical and elec-
tronic sirens. We also manufacture Corr-
pulert which is a state of the art 2-way 
telemetry system for siren control. In addi-
tion, we are exclusive distributors of a com-
plete line of indoor warning equipment. 

This opportunity offers excellent profit 
potential, on-going sales, dealer training 
and marketing support. For more informa-
tion, contact: Alerting Communicators of 
America, P.O. Box 308, Mequon, WI 
93092. (414) 242-2800. 

FREE 32pg Catalog & 50 Audio/Video Applic, 

UPHONO, sic. 
211ANS, ACN. 

LINE OSC itelleillffle 

Hé•••••........L.L......... .. 

• H.. 8- on 2-ou1, 12-on 4-e.l. 18-on 4-HNI 

2..0 a ...Nee o.? Ampl• TV Audio It ROCCI Prod Consoles 

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

RJ3 I X JACKS & CORDS 
WIRE & CABLE 

UL -PLENUM-F IRE 

"8" CONNECTORS, TIE WRAPS 
DRIVE RINGS & PINS 
ARROW STAPLERS 

FASTENERS 

CALL TOLL FREE )  

cabletronix 
800-431-WIRE (USA) 
800-942-WIRE (NY) 

Circle 224 on Reader Response Card 
Sound & Communications 



Model DH-4020 Power Amplifier 
- ...a dual 100 watt per channel amplifier 

• Signal dependant power supply 

• 100k Hz switching power supply 

• Solid-state - no relays 

• High efficiency MOS FET output stages 
• VE ry low heat dissipation 
• High reliability design 
• Maintenance free/no fans 
• No 60 Hz magnetic field 
• Solid-state load protection and mute 
• High fidelity specifications 
• Absolutely clean clipping 
• Optional 70 volt transformer 

Circle 202 on Reader Response Card 
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1-800-255-6993 



The new Audiomaster 1200. 
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The world's only 6-input powermixer 
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...that's also an 8-input powermixer 
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...or a 10-input powermixer. 

It starts with a 200-watt, 6-input powermixer. But in 
just minutes, you can add one or two A1200MX Expan-
sion Modules to provide a total of eight or ten transform-
er-balanced inputs. So you can stock fewer models and 
capture follow-up sales when customers add on to their 
systems. 

What's more, Audiomaster is the only expan-
dable powermixer you can rack-mount. 

Easier for customers to operate. 
Instead of hard-to-read meters, the 1200 

has LED indicators, color-coded controls 
and clear function descriptions. A new 
switchable limiter circuit prevents amplifier 
overload, and individual attenuators elimi-
nate input overload. 

Superior audio quality. 
The Audiomaster 3200 Speaker System features a con-

stant directivity horn to assure smooth high frequency 
response off-axis as well as on-axis. The Time SyncTM 
crossover network is time corrected for coherent sound, 
free from phasing problems in the crossover region. 

Legendary Shure ruggedness and reliability. 
Five-way circuit overload protection...metal 

powermixer enclosure... RF protection... 
solid plywood speaker cabinet with metal 
grille and hard rubber corner protectors. 
The new Audiomaster is built to last. 
Shure Brothers Inc., 222 Hartrey Avenue, 
Evanston, IL 60202-3696. (312) 866-2553 
Call for G.S.A pricing. 
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