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Here's how useful
a distortion analyzer
can be
Monitor voltage, power, distortion or dB ratio.

.-

No manual nulling controls required (the 171011 is always in auto -null, reaches a null in less than 5 seconds).

Intermodulation Distortion Analyzer optionally available.

Measure generator signal at
load with the push of a
button.

Oscillator distortion is typically .001 %.

dB Vernier adds fine
level control.

-±-1

Internal oscillator adjustable from +26 dBm to

-89.9
Selectable 18 dB per octave filters reject hum and
high frequency noise.

dBm in 0.1 dB steps.

Turn off oscillator for quick

S/N measurement.

Tuning indicators help
measure distortion of an

Fast pushbutton operation

lets you set level, measure
voltage or power, then mea-

external source.

sure distortion.

Simultaneously select oscillator and analyzer frequency
with fast -to -use pushbuttons. 10 Hz to 110 kHz.

Measure voltage or power
from 10 Hz to 110 kHz.

-1

100 k12 Balanced Input.

INS

I
View input signal on
scope.

Balanced and floating 15052
or 60012 Generator output.

a

Automatic Set Level is optionally available.

View distortion products on
a scope.

Two of the above features are so outstandingly
valuable that we especially invite your attention
to them.
One is the fast, easy measuring you get with
pushbutton -selected distortion -measuring circuits
(signal source and measuring circuits are simultaneously selected with the same pushbuttons).
Pushbuttons make it so simple to measure quickly
and to repeat measurements.
Secondly, you can drive virtually any type of
circuit from the signal source output
whether

-

Measure distortion down to .002°ó, voltage or S/N ratios
with 100 dB dynamic range.

balanced, unbalanced, off -ground or whatever.
That's because the signal source output circuit is
fully isolated and balanced.
There is no output transformer to introduce noise
or distortion.
Besides these outstanding conveniences, you
can have the Sound Tech 1710A with an option that
enables you to measure intermodulation distortion.
Call Mike Hogue /Larry Maguire to get full information on an instrument recognized everywhere
as the standard of the audio field.

See us at the AES Show Booth 53

SOUND TECHNOLOGY
1400 DELL AVENUE
CAMPBELL, CALIFORNIA 95008

(4083 378 -6540

Circle 10 on Reader Service Card
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Now

available
in

paperback
too!

"Unequivocally, this is by
far the best text on microphones we've ever seen. "- Stereo
"So well written that it can be
clearly understood by a non -technical
person; for the professional it will probably be one of the most-used books in his
reference library. "- Journal of the SMPTE

And the rave reviews go on and
on. "At last...a decent book on
microphones," said David Lane

Josephson in Audio. "Excellent
chapters on various aspects of
microphones, which are discussed
in great detail," said Werner Freitag
in The Journal of the AES.

They're applauding Microphones:
Design and Application, by Lou
Burroughs, who has written this
practical, non -theoretical reference
manual for everyone involved in
the application of microphones
for tv, motion pictures, recording
and sound reinforcement.
Twenty -six fact -packed chapters
cover the field of microphones
from physical limitations, electroacoustic limitations, maintenance
and evaluation to applications,
accessories and associated
equipment. Each chapter is
crammed with experience-tested,
detailed information, and clear,
precise diagrams and illustrations
that complement the text.
Along with down -to -earth advice
on trouble -free microphone
applications, Lou Burroughs
unfolds dozens of invaluable
secrets learned during his more
than three decades of achievement
in the field. He solves the practical

"The chapter headings give a clear
idea of the down -to -earth contents
of the book ...each chapter contains
advice, direction, suggestions and
warnings couched in the clearest
and most unambiguous language
possible." (Journal of the SMPTE.)
Here are all 26 chapters.
Microphone Techniques
The Polar Response of a Microphone
Microphone Types
Microphone Loading
Rating Microphone Sensitivity
Microphone Overload
Proximity Effect
Temperature and Humidity Extremes
Microphones Electrically Out of Phase
Microphone Interference
Acoustic Phase Cancellation and the
Single Microphone
Microphone Maintenance (this chapter
alone "is worth the price of the book"
said D.F. Mikes in Audiovisual

Instruction)
Comparing Microphones with Dissimilar
Polar Patterns
The Monitor Speaker
Wide -Range vs. Controlled -Range
Frequency Response
Choosing Between an Omni -Directional
and a Cardioid Microphone
The Omni -Directional Microphone for
Orchestral Pickups
Assembling a Superior Bi- Directional
Microphone
The Two -to-One Ratio
Mitring for the Drama
Mitring the Theatre for Audience Reaction
Wind Screens
Microphones on Booms
Acoustic Separators and the
Omni -Directional Microphone
The Hand -Held Microphone
The Lavalier Microphone

www.americanradiohistory.com

LC 73 -87056
ISBN 0-914130 -00 -5

problems you meet in everyday
situations, such as:

When would you choose a
cardioid, omni-directional,
or bi- directional mic?
How are omni-directional mics
used for orchestral pickup?

How does dirt

in the microphone
rob you of response?

How do

you space your
microphones to bring out
the best in each performer?

Microphones: Design and
Application. As Stereo put it,
"It's a hard book NOT to learn
from." Order your copies today.
Sagamore Publishing Co., Inc.
1120 Old Country Road,
Plainview, N.Y. 11803
Yes! Send MICROPHONES: DESIGN
AND APPLICATION.
_hardcover edition(s) @ $20.00
-paperback edition(s) @ $12.95
Name

Address
City /State /Zip

Total Amount

$

N.Y.S. Residents add 7% sales tax

$

¡Outside

Enclosed is check for $
U.S. add $1.00 for postage.

J

20. The Audio Cyclopedia (2nd ed.). Dr.
Howard M. Tremaine. New and updated,
here is the complete audio reference library in a single volume. It provides the
most comprehensive information on every
aspect of the audio art. This new edition

includes the latest audio developments including the most recent solid -state systems and integrated circuits. It covers all
subjects in the fields of acoustics, recording, and reproduction with more than 3400
related topics. Each topic can be instantly
located by a unique index and reference
system. More than 1600 illustrations and
schematics help make complicated topics
masterpieces of clarity. 1760 pages, 61/2 x
9% hardbound.
$34.00
1. The Technique of the Sound Studio.
Alec Nisbett. This is a handbook on radio
and recording techniques, but the principles described are equally applicable to
film and television sound. 264 pages; 60
diagrams; glossary, indexed; 51/2 x 81/2;
clothbound.
$14.50
13. Acoustic Design & Noise Control.
Michael Rettinger. 1973. NEW, revised
and enlarged edition covers physics of
sound, room acoustics and design, noise
and noise reduction, plus noise and its
problems. Many charts and graphs. A
practical and useful book. 562 pgs. $22.50
16. Magnetic Recording. Charles E. Lowman. Reference guide to the technology
of magnetic recorders used in audio recording, broadcast and closed- circuit TV,
instrument recording, and computer data
systems. Includes latest information on
cassette and cartridge recorders; TV recorders; direct and FM signal electronics
from low to wideband; servo -control and
signal record /playback circuitry; capstan,
reel, and head -drum servos for longitudinal, rotary, helical -scan, and disc recorders. Glossary, index, bibliographical
information. 274 pp.
$19.50
28. Environmental Acoustics. Leslie L.
Doelle. Applied acoustics for those in environmental noise control who lack specialized acoustical training. Basic information in comprehensible and practical form
for solving straightforward problems. Explains fundamental concepts; pure theory
minimized. Practical applications stressed,
acoustical properties of materials and
construction listed, actual installations with
photos and drawings. Appendixes illustrate
details of 53 wall types and 32 floor plans
and other useful data. 246 pgs.
$22.50
39. Reference Data for Radio Engineers.
ITT Staff. 5th Ed. The latest of one of the
most popular reference books for radio
and electronics engineers as well as libraries and schools. Complete, comprehensive reference material with tables, formulas, standards and circuit information.
Contains 45 chapters, 1196 pages with
hundreds of charts, nomographs, diagrams,
curves, tables and illustrations. Covers
new data on micro -miniature electronics,
switching networks, quantum electronics,
etc.
$30.00
24. Basic Electronic Instrument Handbook.
Edited by Clyde F. Coombs, Jr. Hewlett Packard Co. A basic reference background
for all instruments. Offers saving in time
and effort by having complete information
in one volume on how to get the most benefit from available devices, how to buy the
best instrument for specific needs. Reduces chances of costly errors. Ideal reference book, it is an excellent source for
the beginner, technician, the non -electrical
engineering man, or general non -engineering scientific and technical personnel.
800 pages. Hardbound.
$31.85

25. Operational Amplifiers- Design and Ap-

plications. Burr -Brown Research Corp.
A comprehensive new work devoted entirely to every aspect of selection, use, and
design of op amps -from basic theory to
specific applications. Circuit design techniques including i.c. op amps. Applicatons cover linear and non -linear circuits,
A/D conversion techniques, active filters,
signal generation, modulation and demodulation. Complete test circuits and
methods. 474 pages.
$21.25
33. Noise Reduction. Beranek. Designed
for the engineer with no special training
in acoustics, this practical text on noise
control treats the nature of sound and its

ßocase

measurement, fundamentals of noise control, criteria, and case histories. Covers
advanced topics in the field. 1960. 752 pp.

As a service to our readers we are pleased to
offer books from prominent technical publishers. All prices listed are the publishers'
net. Shipping charges are included.

$29.85
32. Circuit Design for Audio, AM /FM, and
TV. Texas Instruments. Texas Instruments

To order use the coupon below. Indicate
quantity on the special instructions line if
more than one copy of a title is wanted. Full
payment must accompany your order. We
cannot ship c.o.d. Checks or money orders
should be made payable to Sagamore Publishing Company, Inc. Because of the time
required to process orders, allow several
weeks for the receipt of books.

Electronics Series. Discusses the latest
advances in design and application which
represent the results of several years research and development by TI communications applications engineers. Emphasizes time- and cost -saving procedures.
1967. 352 PP.

$19.00

31. Solid -State

Electronics. Hibbard. A
Basic Course for Engineers and Technicians. An extremely practical reference
book for anyone who wants to acquire a
good but general understanding of semiconductor principles. Features questions
and answers, problems to solve. 1968.
169 pp.
$14.85

Alphabetical Guide to Motion
Picture, Television, and Videotape Productions. Levitan. This all- inclusive, authoritative, and profusely illustrated encyclopedia is a practical source of information about techniques of all kinds used
for making and processing film and t.v.
presentations. Gives full technical information on materials and equipment, processes
and techniques, lighting, color balance,
special effects, animation procedures,
lenses and filters, high -speed photography, etc. 1970. 480 pp.
$31.50
35. An

40. Radio Transmitters. Gray and Graham.
Provides, in a logical, easy -to- understand
manner, a working knowledge of radio
transmitters for quick solution of problems in operation and maintenance. 1961.
462 pp.
$19.95
37.

Television Broadcasting: Systems

Maintenance. Harold E. Ennes. Covers
maintenance of the t.v. broadcasting system from switcher inputs to antenna.
Theory and operation of systems, tests
and measurements, including proof of
performance for both visual and aural
portions of the installation. Many illustrations. A thorough treatment of modern
television maintenance practice. 624 pgs.
$16.95
2. Sound Recording. John M. Eargle. A
graphic, non -mathematical treatment of
recording devices. systems and techniques, and their applications. Covers
psychoacoustics; physical acoustics; console automation; signal processing; monitor loudspeakers; basic microphone types;
audio control systems; stereophonic and
quadraphonic sound; magnetic and disk
recording; and devices used to modify
basic recorded sounds. 320 pages. $16.95

www.americanradiohistory.com

Sagamore Publishing Company, Inc.
1120 Old Country Road,
Plainview, N.Y. 11803
Please send me the books I have circled
below. My full remittance in the amount
of $
is enclosed. N.Y. State residents add 7% sales tax.
1

12
21

30
39

2 3
4 5
13
14
15

6 7
8 9
16
17 18

22

25
34
43

31

23
32

40

41

24
33
42

26
35
44

27
36
45

10
19
28
37
46

11

20
29
38

47

Name

Address
City
State

Zip

Special
Instructions
Canada and foreign. Add $1.00 per book
38. Television Broadcasting:

Equipment,

Systems, and Operating Fundamentals.
Harold E. Ennes. An extensive text covering fundamentals of the entire television
broadcast system. Excellent for new technicians and operators and as a source of
valuable reference data for practicing technicians. Discusses NTSC color systems,
camera chains, sync generators, recording systems, mobile and remote telecasts,
t.v. antenna systems. Tables, glossary, exercises and answers. 656 pgs.
$16.95
26. The Design of Digital Systems. John
B. Peatman.

Textbook for students desir-

ing to develop a creative approach to de-

sign capability through a digital systems
approach. Answers these questions: Under what circumstances it is desirable to
implement a system digitally? What are
some of the components available for
implementing the system? How do we go
about designing it? 448 pages.
$18.50
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In May we will explore the peculiarities of loudspeakers and preamplifiers.

In Low FREQUENCY SOUND REPRODUCTION, Michael Rettinger details
the requirements necessary to bring up
bashful bass sounds.

0
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John Maxwell tells, in NOISE OF
exactly why the s/n of preamplifiers in real life never matches
their specifications.
SOURCES,

Translated from a German magazine comes a definitive discussion of

26

CONTROL ROOM ACOUSTICS
Michael Rettinger

31

TRANSDUCER POWER HANDLING
Garry Margolis

34

A HEADSET COMMUNICATION SYSTEM
Peter D. Hiscocks
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This is the first of a series of historic phonograph and recording units
that will grace our cover this centennial year of recorded sound. Fifty dollars bought a lot before the turn of
the century. didn't it. And doesn't the
ad also show that there is nothing new
in commercializing the flag of its symbols? It wasn't new even then, in fact.
The ad is reproduced courtesy of
The Bettman Archives.
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Now
small
users
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big
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New York

Announcing
the new, low -cost Delta -T
MODEL 92
digital time delay system
Now there's a Delta -T system for small installations as well as big.
It's our new Model 92. And it is expressly designed for smaller churches,
school auditoriums, hotels, theatres, clubs
any facility with a sound
reinforcement system requiring multiple loudspeaker synchronization. It
can also be used by recording studios for doubling and echo send.
Wherever you install the Model 92, you can do it with confidence.
At a price competitive with even run -of-the -mill systems, the new Model 92
delivers the same unsurpassed audio quality and performance reliability that
have made Delta -T the standard of the industry. Noise and distortion are
held to less than 0.1%. Dynamic range is better than 90 dB. Signal delays
are selectable to 120 ms.
Get full details now on this exciting new Delta-T and how it can
satisfy your requirements for quality time delay.

-

60 Turner Street, Waltham, MA 02154
(617) 891 -6790

exicon

Export agent Gotham Export Corporation. 741 Washington Street. New York. New York 10014
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1120 Old Country Rd.
Plainview, N.Y. 11803 516 -433 -6530

Roy McDonald Associates, Inc.
Dallas
Stemmons Tower West, Suite 714
Dallas, Texas 75207 214 -637 -2444
Denver
3540 South Poplar St.
Denver, Colo. 80237 303 -758 -3325

Houston
3130 Southwest Freeway
Houston, Tex. 77006 713 -529 -6711

Los Angeles
500 S. Virgil, Suite 360
Los Angeles, Cal. 90020 213 -381 -6106

Portland
2035 S. W. 58th Ave.
503- 292 -8521

Portland, Ore. 97221

San Francisco
Suite 265, 5801 Christie Ave.
Emeryville, Cal. 94608 415 -653 -2122
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New! SR101 Series 2 Plus:

8

+FSal

Plus foldback. Plus stereo.
the SR connection. It's o
-pin jack that allows you
to link the new Shure SR101 Series
2 Console to one or more SR110
Monitor Mixers. Yet, simple os it
sounds, this connection creates a
whole new dimension of sound
system flexibility.
Each added SR110 Monitor Mixer
(supplied with 11 -pin plug) provides
on additional separate mix for
monitoring, foldback, multi- channel
tape recording, or broadcasting.
For example, two SR110 Monitor
Mixers could provide stereo
We call

it

simple

11

recording outputs, while the SR101
provides a monophonic "house"
mix, plus headphone "cue" or "solo"
capabilities. Up to six more SR110's
could be added for foldback mixes.
Ask your Shure dealer about the new
SR101 Series 2. He's got all the right
connections.

Shure Brothers Inc.

222 Horney Ave., Evanston,

IL

60204

Canada:
A. C. Simmonds & Sons Limited
In

TECHNICORNER
SR101 Series 2 Audio Console provides

eight balanced low -impedance
microphone inputs, each with
equalization, input pod, reverb,
linear- motion feedback -type faders,
and output assign controls. Balanced
line -level output, VU meter, tone

oscillator and more.
SR110 Monitor Mixer is on eight -input line
level mixer designed for use with the
SR101 Series 2 when separate stage
monitor or other mixes are required.
Connects to post -fader and post equalized channel outputs of SR101
Series 2. Balanced line level output.

IURE

MANUFACTURERS OF HIGH FIDELITY COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY.

Circle 16 on Reader Service Card
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dbx
your Dolby
elimina
and
ALL the hiss

APRIL
19-21

Coliseum. New York City.
Contact: Brit. Inf. Service, 845
Third Ave. N.Y.C. 10022.
(212) 752 -8400.
19 -24 High Fidelity

'77 Exhibition.
Heathrow Hotel, London, England. Contact: British Information Services, 845 Third Ave.,
New York, N.Y. 10022 (212)
752 -8400.
MAY

4 -6

7

9

with die new
dbx R)22 cani
noise reduction
s a
e

direct plug-in replacement for

instantly with no adjustments. It gives you the flexibility to use both
dbx and Dolby "A" formats with your existing Dolby main frame. It provides more
than 30dB noise reduction and 10dB extra headroom. It eliminates the hiss which
remains with Dolby "A ". It gives greater than 100dB dynamic range. It requires
no level match tones. It's affordable. It costs only $250 per channel, or less than
half the cost of a free standing noise reduction system. It can go wherever you go in
its optional Halliburton travel case. It's the new world standard in noise reduction.
It's available now from your dbx dealer whose name we'll supply along with complete product information when you circle reader service number or contact:
Dolby

is

9 -11

10 -13

17 -20

interchanges

SJS1JJI'

IEEE Electro '77. New York

18 -20

20-22

a trade mark of Dolby Laboratories.

Marketing Strategies for Successful Selling to the Telecommunications Industry
Seminar. Park Lane Hotel, NYC.
Contact: Frost & Sullivan, 106
Fulton St., New York, N.Y.
10038. (212) 691 -8216.
Midwest Acoustics Conference.
Norris Center, Northwestern
U., Evanston, Ill. Contact:
Gary S. Schiff, William J.
Sako & Assoc., Inc., 500 W.
Central Rd., Suite 208, Mount
Prospect, Ill. 60056.
National Video Production
Workshop (Sony) Hoffman Electronics, 800 W. Pico Blvd.,
Los Angeles, Ca. 90015. (213)
749 -3311.
International Conference on
Acoustics, Speech, and Signal
Processing. Sheraton -Hartford
Hotel, Hartford, Conn. Contact: Clifford Weinstein, B -345.
Lincoln Laboratory, P.O. Box
73, Lexington, Mass. 02173.
(617) 862 -5500 X5465.
A.E.S. Show. Los Angeles, Ca.
Hilton Hotel. Contact: AES..
60 E. 42nd St., NYC 10017.
(212) 661 -8528.
London Electronic Component
Show. Olympia, London, England. Contact: British Information Services, 845 Third Ave.,
New York, N.Y. 10022. (212)
752 -8400.
Synergetic Audio Concepts
Seminar. Los Angeles. Contact:
Don Davis, Synergetic Audio
Concepts., P.O. Box 1134, Tustin, Ca. 92680. (714) 838 -2288.
Consumer Hi Fi Show. StatlerHilton, New York City. Contact: Charles Ray, Audio /Communications Show Corp., 30 E.
42nd St., Suite 1620, New
York, N.Y. 10017. (212) 986-

-

7592.

dbx. Incorporated
296 Newton Street
Waltham, Massachusetts 02154
(617) 899 -8090
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National

Video Production
Workshop. Videomed, 4878
Ronson Ct., Suite A, San Diego.
Ca. 92111. (714) 560 -4454.

LEVIATHAN BASS HORN
This is the legendary Leviathan, our fiberglass bass horn for two 15" loudspeakers.
It comes in three sections as pictured below: the back pod which houses the loudspeakers, the 48 Hz flare horn itself,
and the optional extension for in-

able, and built to last. That's reason
enough to make Community bass horns
the founda-ion of some of the best touring

creased frequency range, projection and efficiency.

horns to fulfill your requirements and, consequently, less
drivers and electronics to power them. In addition, our bass
horns weigh thirty to forty percent less than the old wooden
horns meaning an additional
savings in reduced installation
and freight charges.

Not shown are our other bass
horns: the FRC /B, designed to

provide true horn performance
in the smallest possible package,
and the aptly named BLT, or
Bass Long Throw, which does exactly that over several hundred yards
with the closest attention to transients.
Like everything else that we make, our
Levi, FRC /B and BLT are rock solid, port-

SPECIFICATIONS
Flare Rate

Operating Range
Driver
Size (HEIGHT/WIDTH/DEPTH)
Weight (less drivers)

What does efficiency mean? Because of
our design criteria any Community bass horn's output is
typically 4-6 dB above its wooden competitor's. To you, the professional sound person, this
means that you need fewer bass

systems around, but add to that their unbeatable efficiency and you've got the
bottom line for a full spectrum of professional applications.

Need a couple of bass horns?
See your Community dealer. You might

only need one.

EXTENDED LEVIATHAN

BLT

FRC/B

48 Hz

52 Hz
from 60 Hz
One 15"

66 Hz
from 75 Hz
One 15"

44 "/44 "/56"
90 LB

301/2"/40 "/44"
65 LB

from 50 Hz
Two 15"
43'/a "/69f/a "/64"
175 LB

COMMUNITY LIGHT & SOUND, INCORPORATED o 5701 GRAYS AVENUE, PHILA, PA 19143 0 (215) 727 -0900
Circle 31 on Reader Service Card
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A. M. Monitoring Problems

Amati,
Batista,
Bechstein ..

..

The modulation monitor should
provide us with reliable information
about the carrier modulation during
programming and yield accurate results when we are performing tests
of the transmission system. There can
be component failures in the monitor,
as well as incorrect calibrations or operations, which produce erroneous indications. Faults in the transmitter
itself may produce misleading indications on the monitor. This month we
will discuss some of the problems of
monitoring and testing the system.
RF INPUT LEVEL
Almost all of the functions in the
monitor depend upon the audio out-

.

SME: a worthy companion for the
world's great instrument -makers. The best
reproduction of music, either by electronic
or accoustic means, requires a combination of sensitivity and strength: sensitivity
to the delicate vibrations which make up
.

the sound, but strength enough to ensure
that only the right vibrations are heard.
The SME arm achieves this delicate
balance by precision engineering, setting a
standard that others have tried to equal.
Now with improved lift, the SME arm
remains the essential component for a
complete sound system.
For complete specifications and independent reports, write to
Dept 1839, SME Limited
Steyning, Sussex, England. BN4 3GY
:

Exclusive distributors for the U.S:
Shure Brothers Incorporated
222 Hartrey Avenue
Evanston, Illinois 60204
and in Canada:
A. C. Simmonds and Sons Ltd
975 Dillingham Road
Pickering, Ontario, L1 W 3B2

r

co

The best pick -up arm in the world
Circle 38 on Reader Service Card

put of the detector for their correct
operation. The audio coming from the
detector is determined by the rf input
level to the detector. Maintaining the
correct rf input to the detector is very
important for the accuracy of the
monitor.
There are two aspects of level control that must be considered: the
amount of rf which is fed into the
monitor, and the amount of rf fed
into the detector. The monitor feed
can be checked out with an oscilloscope and then taps changed in the
transmitter so that this level does not
exceed the amount specified in the
manual for that monitor-excessive
power at this point will burn out
cable terminating resistors (if used)
and the monitor input potentiometer.
Once the feed amplitude is checked
to be within specified limits, the input
control on the monitor should be adjusted so that the carrier level meter
on the monitor reads 100 (without
modulation).
POWER CHANGE

Although the rf level into the detector must be constant, many stations
operate at a different power level at
night than they use during the day.
These power changes can be very substantial; for example, 5 kW day
kW night, 1 kW day -250W night,
etc. Where a special receiver is used
ahead of the monitor, the AGC action
will usually maintain the output reasonably constant over a 12 dB input
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Figure 1. Adjust sample coil taps to
keep teed within specs. Then adjust
input control so the carrier meter
indicates 100.

change. Late model transmitters incorporate an automatic circuit to do
this, with a direct feed to the monitor.
Older model transmitters do not have
the automatic correction and must be
adjusted manually at the monitor.
The automatic circuit in the transmitter is usually a relay and a wirewound potentiometer. If the relay
fails to operate it is quickly obvious
because the monitor shows some drastically different indications. A more
common but lesser problem occurs
when the wirewound potentiometer
straddles a couple of the wires in the
pot and produces an erratic output
that changes the monitor input only a
few per cent, but throws the monitor
indications off this same amount. The
best cure for this problem is to change
the tap on the sample coil in the transmitter until a position is found where
the pot can operate at a more solid
position.
CARRIER SHIFT
Carrier shift is a transmitter problem that can produce inaccurate
modulation indications on the monitor. The shift can be either positive
or negative, but the most common
variety is negative carrier shift. Many
of the older transmitters exhibit considerable carrier shift when being
modulated at high levels with super processed audio. Carrier shift is basically a decrease (or increase) in the
average carrier power during modulation, and it has essentially the same
effect on the monitor as lowering the
rf input level control to the detector
by the same amount. If carrier shift is
a problem with your transmitter, here
is a way to check out its effect on the
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ADM®

I

660

Audio Spectrum Analyzer for
Recording Mixdown Broadcasting
Mastering Maintenance Audio Testing
FEATURES

Higher resolution and visibility than available LED displays.
Divides 40 Hz to 20 kHz spectrum into 28 third octave filters
that are displayed on a TV monitor screen as 28 individual bars,
allowing constant monitoring of audio frequency spectrum.
Dynamic range of 25 dB with 1/4 dB resolution. Accepts
signals from MV to 10 V RMS.
Screens from 12" to 23 ".
Low cost. Compact.

ALSO AVAILABLE
Unique 28 channel Vue -Scan
designed for operation with
ADM 660. Same display
screen can be used for
both units.

1

APPLICATIONS
Facilitates disc mastering.
Precise monitoring of program material.
Exact evaluation of apparent loudness curve.
Frequency response tests.

LET'S SEE WHAT
AUDIO DESIGNS'
CAN DO FOR YOU.
Call collect, or write

CONSOLES

AUDIO DESIGNS
AND MANUFACTURING, INC.

ALAMO

DESIGNS

16005 Sturgeon, Roseville, Michigan 48066
Phone: (313) 778 -8400, Cable: AUDEX
TLX -23 -1114
DISTRIBUTED OUTSIDE U.S.A.
BY AMPEX INTERNATIONAL OPERATIONS, INC.
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"G" LINE

Offers Full -Range Components For

Professional
Sound Reinforcement
Preamplifiers- Mixers
d

.Q

IE1

®

0a

G5TA 012T G11T
Versatile, expandable, top-notch mixing comfor
ponents. perfect
large areas such as
auditoriums and churches, as well as recording, broadcast, and other commercial sound
applications. Ultra -low distortion, full -range
performance.

Power -Amplifiers

50.100, 200 RMS WATTS

G52 G102 G200
Tops in continuous performance reliability for
serious professional audio usage.

POWER- AMPLIFIERS
35, 50, 100 RMS WATTS

11111:Mif
0©'o'E?.
GT-35

GT-50 GT-100
Choose from a flexible line of solid state integrated units that will control, mix, and amplify
four low impedance microphones and two auxiliary inputs. Satisfies even the most critical
demands.

Background Music at Its Best

G -1098

Special high performance FM -AM monaural
tuners can be used with any amplifier, since
volume control is located on front panel.
To

Order, Call Toll Free,

800 -323 -0228
or,

write for complete information today.

Precision Electronics, Inc.
9101 King
Franklin

Street
Park, Illinois 60131
In Canada, Superior Electronics
In Caribbean, E. D. Magnus, Chicago, Ill.

monitor indications of modulation.
Observe the rf signal coming out of
the transmitter on an oscilloscope, set
the monitor input to 100 on the carrier meter, and then modulate the
transmitter to 100 per cent negative
with an audio tone. Increase the modulation level until the two negative en-

velope peaks just "kiss" -this is 100
per cent negative modulation. (Assume the transmitter has 5 per cent
negative carrier shift.) The carrier
level meter on the monitor will now
indicate 95 instead of 100, which you
had set previously. The modulation
meter will indicate about 95 per cent
modulation, and if you check the
flasher circuit, it will indicate 95 per
cent modulation. Thus, the monitor
indicates 95 per cent modulation, yet
the 'scope verifies the fact that the
carrier is 100 per cent modulated! If
the station is operating with this
amount of carrier shift, the technicians
should be alert to the fact that when
the monitor indicates peaks of 95 per
cent that is 100 per cent modulation.
Operational problems can occur if
the operator is not alert to the effect
on modulation indications caused by
carrier shift. In the example just discussed, if the operator should observe
that only 95 per cent is shown on the
monitor, he may try to increase the
modulation up to 100 per cent indication by increasing the audio input to
the transmitter. This would now over modulate the transmitter, cause channel "splatter" and increase distortion.
When carrier shift develops in a
transmitter that normally exhibits very
little shift, the carrier level meter will
indicate this and should warn the operator that troubles have developed
or are brewing in the transmitter. The
p.a. tube may be going sour, or a
solid state p.a. module is defective or
some similar problem is present.
LINEARITY

Poor linearity in the transmission
system can create problems in monitoring, as well as in the audio signal
itself, and it can also be an indicator
of problems that are brewing, but at
this stage are only showing up as poor
linearity. (Our concern here is for the
input /output signal amplitude fidelity,
Figure 2. A setup to measure the effect
of carrier shift on monitor indications.
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Figure 3. Negative carrier shift has the
same effect on a monitor as adjusting
the input control to reduce rf input to
detector. (A) Without carrier shift.
(B) With 5% negative carrier shift.

rather than the asymmetrical modulation technique.) The audio recovered
in the monitor should have the same
amplitude fidelity as the audio which
goes into the transmitter; otherwise
there is non -linearity in the system.
An oscilloscope with good linearity
itself can be used to check system
linearity, indicating whether the non linearity is in the transmitter or in

the monitor.
Set up the oscilloscope to observe
the unmodulated rf out of the transmitter. The 'scope is going to be used
as the monitor, so line up the rf signal peaks with horizontal graticule
lines on the cro face. Select a line for
the zero axis of the rf carrier and then
at least four main divisions above and
below this zero axis. There should be
a half division line or mark between
each main horizontal line. Center the
rf trace so that the peaks are exactly
on main line 2 above and main line
2 below zero center. Be careful to
maintain the zero axis on this center
horizontal line. Set the carrier level
meter on the monitor to 100. Introduce audio tone directly to the transmitter behind the processors.
Modulate the transmitter to 100
per cent negative modulation and use
the 'scope as the modulation indicator.
Align the peak to peak amplitude of
the waveform with the +4 and -4
horizontal lines of the graticule. Both
sides of the waveform are symmetrical, so it is only necessary to work
with one side, but keep it centered on
the axis. With the 'scope indicating
100 per cent modulation, the modulation meter should indicate 100 per
cent (0 dB) also. This is the calibrating point.
Now reduce modulation until the
peak envelope is at + 3.5 lines; this is
75 per cent modulation and the monitor should indicate 75 per cent ( -2.5
dB) modulation. Again lower the modulation until the positive peak is at +3
lines; this is 50 per cent modulation
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Master from Aadlodiscseby Capitols

Master from Transco Products Corporation

Your eyes are now a cutting stylus.
And with Audiodiscs they've just cut a perfect master.
R

The Audiodiscs® master disc by Capitol is
magnified 200 times as is the master from
Transco Products Corporation. As this close -up
reveals, there is a remarkable difference
between the two. Even more exciting is the fact
that these differences didn't exist 6 months ago.
What caused this remarkable superiority?
Since early 1975 Audiodiscs by Capitol have
been manufactured in the newest and most
advanced disc plant in the world. All aspects
connected with the manufacturing process,
including cleanliness, have been optimized to

w

produce a superior master disc. With
absolutely no compromise. This is apparent in
the coating process where the exacting
application of lacquer ensures a smoother disc.
At this point, look at the pictures again...
they speak louder than words.
For a free sample and brochure, write on
your company letterhead, or call Harry
Preston at (213) 462 -6252.
AUDIODISCS' A PROFESSIONAL PRODUCT
MANUFACTURED BY THE SAME PEOPLE THAT MAKE
AUDIOTAPE' AUDIOFILM;" AUDIOPAK' BROADCAST
CARTRIDGES, AND THE LEARNING TAPE' BY CAPITOL.

Jscs

BY CAPITOL®

CAPITOL MAGNETIC PRODUCTS A DIVISION O= CAPITOL

C'irrlr

?9

RECORDS. INC. 1750 NORTH VINE STREET. LOS ANGELES. CALIFORNIA
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Figure 4. Use the oscilloscope graticule
to determine the modulation percentage.

Figure 5. Transients from lightning
discharges can damage the detector
diodes.

and the monitor should indicate 50
per cent ( -6) dB modulation. Reduce
the modulation still further until the
peak is now at _ 2.5 line. This is 25
per cent modulation and the monitor
should indicate 25 per cent ( -12 dB)
modulation. The linear system will require those dB changes in the audio
for equivalent percentages of modulation. So compare notes
the audio
input levels do not agree with the required dB changes, then there is non linearity in the transmitter. But if the
transmitter is linear and the modulation meter does not agree with the
'scope percentages (and the dB's),
then there is a monitor problem.

mitter for its feed is susceptible to
damage from transient surges caused
by lightning discharges down the
tower. The tuned circuits and line
losses will reduce the effect, but a
strong surge may get through and
either damage or destroy the detector
diodes. The transmitter need not he on
the air for this to happen. It can occur
in the middle of the night when the
station is off the air. So if there has
been a severe electrical storm and the
monitor is now acting erratically, showing low indications or none at all.
check out the detector diodes.

-if

TRANSIENTS
The monitor which taps directly
into the output circuitry of the trans-

PEAK FLASHER

The peak flasher and the modulation
meter will not always agree during
program modulation. This is a normal
situation and it is the reason for the

STL Offers The Most

Complete Selection
Of Test Tapes Available Anywhere
If you are looking for precision test tapes,
look no further. STL can serve all your needs with
150 mil cassette tapes, tapes in 1/4 ", 1/2 ", 1"
and 2" sizes, flutter tapes and magnetic test
films in Super -8 mm, 16 mm or 35 mm. STL
gives you the most accurate reference possible
in the widest range of formats. Order from us
and find out where your system really is.

Write for a free brochure and the dealer in your area.

Distributed by Taber Manufacturing
STLSTANDARD TAPE
/ Suite 5

o

&

Engineering Co.

LABORATORY, Inc.

26120 Eden Landing Road
Hayward, CA 94545
(415) 786 -3546

peak electronic flasher. The modulation meter circuit has special damping
and ballistics. so there must he a series
of peaks in a time span for it to build
up to read a peak value. The peak
flasher will indicate any peak that exceeds its threshold setting. But if the
modulation is a sine wave, then the
peak flasher and the modulation meter
should agree. If they do not. calibration is called for, as per the instruction
manual.
MODULATION METER
The response of the modulation
meter circuit must he within r/ dB
across the audio band of 30 Hz to 10
kHz (to meet FCC requirements). You
can check the response curve of this
circuit by use on an oscilloscope and
tone modulation of the transmitter. Select a modulation percentage that will
he easy to identify and maintain on
the 'scope. Set the reference tone as
you would in running response measurements in a proof run. We are doing
the same thing. but are now using the
'scope as the modulation monitor. By
keeping the modulation percentage the
same for each tone as indicated on the

'scope, the transmitter's response variations will not enter into the consideration. As you make each tone test and
set it to the modulaion percentage you
decided upon, compare the indications
on the modulation meter. If they do not
track within 1/2 dB across the audio
band to 10 kHz. some maintenance is
called for in the monitor.
SUMMARY
There are many problems which can
beset the monitoring function of the
a.m. station. We have only had space
to discuss a few of them here. The
modulation monitor is an operational
test instrument. and as such. it is no
different than any test instrument that
measures equipment in the shop or
workbench. Results depend upon the
accuracy of the instrument. the procedures used, and correct interpretation of the results. The operator should
look upon the monitor in this light.

Copies of db
Copies of all issues of db -The
Sound Engineering Magazine starting with the November 1967 issue
are now available on 35 mm. microfilm. For further information or to
place your order please write directly to:

University Microfilm, Inc.
300 North Zeeb Road
Ann Arbor, Michigan 48106
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Soundcraft Series 2 Mixers.

Unbeatable versatility. Immaculate specifications.
Six standard consoles: 12/4; 12/8; 16/4; 16/8;
24/4; 24/8.
Dual track switching, so you can hook up an 8-

group console to a 16 -track recorder without
repatching. Direct line outputs from each input
channel, pre- and post -fade.
Four independent auxiliary mixes, pre- or
post -fade.
Options include VU or Peak Programme
metering, sweep frequency equalisation, Penny &
Giles conductive plastic faders and special
modifications for 16 and 24 track operation.
THD u,1KHz and +4dBm less than 0.02%.
Max mic gain 90dB. Relative input noise
-128dBm(200 o ).Max output +22dBm into 6000.
And if you need studio quality on the road,
we'll sell you an aluminium flight case as well.
Soundcraft Electronics Limited
Great Sutton St London EC1V OBX England
Telephone 01- 2513631 Telex 21198
Telegrams Soundcraft LDN ECl
5 -8

Soundcraft North America Division
P.O. Box 883 JFK Station
Jamaica NewYork 11430 USA
Tel (212) 528 8158 Telex 01 -2203
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NORMAN H.CROWHURST

PURE PRO
audio design

.

The new standard in Professional
Sound offers you everything:

Spectrum- Master Equalization
Most complete line available: t/sOctave Equalizer /Test Set: two additional 1/3 and 1- Octave Equalizers; a
unique Tunable Notch Filter; a versatile Equalization Test Set.
Spectrum- Master In-Wall Amplifiers
There is nothing to equal these professional units, each with built -in
1- Octave Equalizer and exclusive
Dynamic Range Extender. Available
in 35 -watt, 60 -watt, 100 -watt outputs.
Spectrum Master Amplifiers
lmcomparable DX and TAX Solid state amplifiers, designed for optimum continuous -duty performance.
Available in a broad selection from
70 to 250 watts RMS to meet any
professional audio requirement.
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6000
Series
Equalizers

DX, TAX

Amplifiers
4700
Series

4907R

4400

Series

Spectrum- Master Mixer -Amplifiers
Superior 4400 Series with less than
1.5% THD and program equalization
provisions. Flexible, advanced design; professional in every sense -for
the most demanding applications.
Spectrum- Master Input Equipment
Have optimum mixing performance
with maximum flexibility in the 4900
Series. Ideal for broadcast and recording use, theatres, auditoriums,
and churches. Distinguished for ultra low distortion and wide- range.
quality's other name in
Sound and Communications
WRITE FOR TECHNICAL BULLETINS

RAULAND -BORG CORPORATION
3535 W. Addison St., Dept. N., Chicago,

Ill. 60616

My recent columns, or what I have
been saying in them, have got me talking to radio station owners and managers. One of the typical responses is
that t.v. has cornered whatever educational market there is and it is so much
better, or more something or other,
than radio could ever hope to be. So
why try to be a poor cousin, on radio?
How much educational t.v. have you
watched? Or have the radio people who
fire this question at me watched? Of
course, the biggies, for a long while.
were Sesame Street, and The Electric
Company, programs put on the air
by Children's Television Workshop,
funded by the U.S. Office of Education, or various foundation grants.
They have stayed on the air a long
while because the visual effects intrigued tiny tots and not -so -tiny tots,
and the producers could persuade the
funding agencies they were doing a
good thing, that as a result schools
would benefit by receiving children
better conditioned to learn. Instead, the
"experts" are reluctantly concluding
that what they receive are children conditioned to ever more idiotic cartoons
on Saturday morning shows. Kids of all
ages, yet!

They are being forced to conclude
that both these preschool focused efforts and the Television Classroom of
the Air type of thing have been grossly
over-rated. Well, maybe there are some
good educational programs on t.v., but
they are far between. If we examine
the medium a little more critically, the
reason is not difficult to see. And the
reason I mention it here is that it leaves
the door wide open for radio -things
that readers of this magazine could get
themselves into.
But isn't it possible to communicate
far more by t.v. than could ever be
conveyed by radio? People who ask
that question do not realize that communication is not the most important
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ingredient in good education: involvement is.
INVOLVEMENT
We have seen it in the classroom.
and we have experienced it in the classroom. The teacher or lecturer who has
quite a polished performance, perfected
over years of repetition: you watch and
what he is teaching seems so plain, so
simple -until later, you try to use it.
or apply it. Then you find you cannot
remember how he did it or what he
showed you.
For entertainment, that is fine; there
is no reason why you should remember
what entertained you. The purpose is
enjoyment. But when you want to
learn, you need to be involved so that
you do it, not the teacher; so that you
exercise your own mind rather than
just following something that seems too
simple to need exercise.
If someone drives you from one
place to another over a complicated
route, you may be talking about something and pay little attention to where
he makes the turns. Then if you are
asked to find your own way over the
same route, you get lost. But if you
know that later you are going to have
to find your own way, when you go
with the man who knows, you pay
careful attention to landmarks.
To do this. you become involved.
You are no longer "just along for the
ride." When you are shown something
on t.v., the professional has little difficulty making it look easy. And you
have little incentive to try it along with
him
fact, it is difficult to do so.
You need eyes and ears to watch him.
so how can you at the same time do it

-in

yourself?
This is where, although you may not
think of it that way, radio actually has
an advantage over t.v. Your listener
has, or should be encouraged to get, a
workbook, or some other visual that he
can manipulate and thereby become in-

Technics introduces components
designed for professional use only.
The SE- 9600P. Regulated stereo power amplifier with a lot
more than just power. Like 100% constant -current and
voltage power -supply regulation. Which means complete
freedom from transient IM distortion. lt also means high level transients introduced in one channel won't affect the
other. There's also only 0.08% IM distortion. A frequency
response of 5 Hz to 150kHz ( +0dB -3dB).

A S/N ratio of 110 dB. A 4 -step damping factor control.
And 110 watts per channel. minimum RMS, into 8 ohms
from 20 Hz to 20 kHz with no more than 0.08% total
harmonic distortion.
The SU- 9600P. The stereo preamplifier that performs
as well as it looks. Starting with an unheard of magnetic
phono overload tolerance of more than 11/3 volts (1350mV
RMS at 3mV sensitivity). An equally impressive phono-2
S/N ratio of 76 dB (referred to 3mV input). Virtually nonexistent total harmonic distortion (0.02 %). As well as
bass and treble negative- feedback tone controls calibrated
in 2.5 dB steps. With turnover pushbuttons at 125 Hz
and 500 Hz as well as at 2kHz and 8kHz.
The SH- 9090P. The Universal Frequency Equalizer
that has no equal. You get 12 dB of boost or attenuation
for 12 bands (10 Hz to 32 kHz). Plus the center frequency
of each band can be continuously shifted by as much
as ±1 octave. In addition, the bandwidth (Q) for each of the
12 bands is continuously variable from 0.7 to 7. The
result: You have more control over response shaping than
with any other single instrument. (Configuration: one
in, one out.)
The SP -10MKI I. In every respect, it's everything you
want in a professional turntable. So much torque it
only takes 0.25 of a second to reach the exact playing speed
at 33'/3 RPM. Our lowest wow and flutter (0.025% WRMS)
and rumble ( -70 dB DIN B). A quartz -locked frequency
generator DC servo motor. And, of course, the reliability of
Technics direct drive. The system that radio stations use.
And discos abuse. Supplied without tone arm.
rPanasonic Company
Technics Dept. 304
One Panasonic Way
Secaucus, N.J. 07094

Attention: Sid Silver,
Technical Service Specialist.
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volved in the learning process. He is no
longer just watching and listening, a
captive audience He is learning to do
what you describe to him.
VISUAL AIDS

You, or your graphic arts people,
prepare the visual part and have it
reproduced by whatever process is least
expensive for the quantities involved.
And you design it with certain parameters in mind, just as you design any
other kind of program that is to hold
the listeners' interest. You must picture
how the whole range of listeners will
react.
For your program to get off the
ground, your audio must tell enough
about the visual device to make the
listener feel he wants to be able to try
while you talk to him. He does not
have it now, and the best he will be
able to do is get it by, say, this time
next week. So the program must convey enough to let him know that he
could do it if only he had the visual
part
fact he should nearly be able
to "get it" without the visual.
Good, you've got that listener in
mind. But now, as soon as you get
going, you will also have listeners who
have the gizmo, visual in whatever
forni. While you are interesting those
who don't have it yet, you must not
it
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bore those who do. You need to stimulate them to follow through, so they
find it as intriguing as they thought
they were going to when they decided
to obtain it.
You now have two steps of the
learning process in mind. But if you
do only that, your listeners may soon
tire of it. They have found out what
it is now and are looking for some
other novelty to catch their interest. As
well as doing those other two things.
you must maintain their interest so
they will be wanting to hear the next
program you air.
Is that all? Not quite. If you organize your material too tightly that way.
it will be fine for those who start at
the beginning and never miss a program. But if someone misses a program, he will find himself lost when
he listens to the next one. What this
says is that each program should aim
to be self-contained so that anyone
who is interested in the subject will get
something from it. even if he has not
studied all the prerequisites to be able
to get everything possible from it.
SEQUENCE
As I have commented before, the
traditional way to organize an educational course is in a prescribed sequence so that every lesson depends on

MODEL 4100 STEREO EQUALIZER

Ten one -octave bands per channel, 31.5 Hz to 16 kHz
± 10 dB boost /cut on continuous

control
Variable low -cut control from 20
Hz to 160 Hz, 12 dB /octave roll -off
Optional low -level crossover for
bi -amp systems
Call or write today

Sealed Mil -spec rotary controls

for low noise operation
Low noise circuitry, wide dynamic range: -92 dBm to

+18dBm
Magnetically -shielded, precision tuned inductors
High linearity, low distortion

instruments, Incorporated
PHONE AREA 512/892 -0752
P.O. Box

698 AUSTIN TEXAS 78767
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(Dealer inquiries
invited)

many of the lessons that came before
it. When a course is organized this
way, taking it out of sequence makes
learning very difficult.
So, in addition to the requirements
we have already mentioned, that the
material should be at least comprehensible to a newcomer, that it should interest both those who have the visuals
and those who will still want to get
them, it should not bore someone who
has taken more advanced material hefore.
That sounds like a tall order, but it
is easier than you think. One of the
reasons that make it difficult is language itself. When I first started to
write. I used the kind of English that
I had learned in school. I had learned
about simple sentences, compound sentences, and complex sentences. So for
one thing, I sought to use some of
each, to show that I knew how. But
there was another factor: if you use
compound sentences, your reader, or
listener, is apt to mentally "cut you off"
before your sentence is finished. And
if you use a complex sentence with the
conditional part, or qualifier, last, he
will overlook it, accepting the first
part as an absolute statement.
For example, suppose you say, "You
should never go out on a Sunday if it
rains." The "if it rains" is apt to get
overlooked. So the safe way, to avoid
its being overlooked, is to put the qualifier first: "If it rains on Sunday, you
should not go out."
That sounds simple enough. But
now, particularly in technical writing.
if you follow that practice your sentences can get quite long, to make
them "safe." Suppose I am writing, as
I have done, about cathode followers,
or emitter followers. To make my
statement, I have to get a number of
qualifiers in before I say what it is I
want to convey.
The condition I am writing about
uses a low current, smaller than the
peak output current at the impedance
I want it to be. It also uses the full
base or grid swing, as input. Then it
has a high cathode or emitter resistor,
to which is a.c: coupled a much lower
impedance. Now, having strung those
conditions together in a suitable complex sentence, what I want to say is
that the feedback I calculated I would
have is no longer there and that the
low distortion figure I expect will go
out the ceiling.
Faced with trying to say all that in
one sentence, it says that either cathode
or emitter followers distort under conditions the reader or listener gets tired
of listening to before I am through. In
that case, if he "knows better," that
followers are inherently low -distortion
devices, then obviously I am wrong!
Or else the sentence becomes so in-

We're narrow- minded,

price -conscious and
sticklers for quality.

Duncan's new Series 400 Slideline®
controls have a remarkably narrow 5/8"
width. This design not only saves you
space-it will save you money.
.;
Quality and performance have been
proven beyond
question. The element,
RESOLON conductive
plastic, has long-life
and low -noise characteristics that are recognized throughout the industry. In fact, RESOLON
has a seven -year, failure -free record in the audio /broadcast field.
Among other advantages unique to Series 400 are: extremely low
profile, linear and audio outputs, plus single or dual channels. Their
high- impact cases are durable, solvent -resistant plastic with built -in
moisture and dust seal. Offered in two
stroke lengths, Model 421 has a 23/4" NM
travel; Model 441 a 41/4" travel.
Terminals are solder type flat lugs,
which accept quick -connect
receptacles. Models 422 and 442
Duncan Series
have printed circuit pins.
Temperature range /- 55°C to + 125 °C. Conductive Plastic
In addition, internal SPST or DPST Slideline Controls
cue switches with GOLDPLATED CONTACTS are available with no
increase in package size. Center taps are available (linear units only).
These controls may be obtained with metric mounting (Series M400).
Call or write today for literature with complete information.
..

400

DUNCANsues
ELECTRONICS
ioioef

SYSTRON

DONNER

2865 Fairview Road

Costa Mesa, California 92626

PHONE: (714) 545 -8261

e TWX

910-595 -1128
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volved before it says what I started out
to say, the reader or listener never gets
there. Either way, my sentence structure defeats my object.
How did I learn better than that? I
encountered a certain good editor, who
liked what I had to say, and had the
persistence, some of the time at least.
to puzzle it out. He would read me
one of my own long sentences, which
still seemed plain enough to me because I wrote it. But then he would
say, "Maybe I am dense. If not, a lot
of my readers are. Would you tell me
what you are trying to say ?"
So then, in much shorter sentences,
I would break it down, and explain it
to him, step by step. "Good," he'd say,
"I can understand that. Now why don't
you write it like that ?" That was a
tremendous step forward. I drilled myself on doing that, without him telling
me to. Is that all? Not quite.
What he was saying, in a sense, was
"Be conversational." But good conversation has one advantage the writer.
or even the radio speaker or teacher,
does not have: it is two -way. To revert
to the emitter follower example: suppose I start by saying that, under certain circumstances, an emitter follower
can distort very badly.
I am assuming that my reader or lis-

Your oscilloscope
can be a Real Time
Audio Analyser.

Add ARA -412.

ARA -412

Acoustic
Response
Analyser.

1

Now you can perform
Real Time Audio Analysis with just

-(1)

your dc oscilloscope. (2) a "pink noise'
three things
source. and (3) the new ARA -412. This unique, easy -to -use
isolate cross
instrument permits you to test microphones
talk
balance crossovers
check loudspeaker defiadjust equalization
ciencies
test tone controls
and much more. The ARA -412 is priced at
.

...

...

...
...

$1,450.

For additional applications.
write for the free ARA -412 data sheet.

(FOB San Diego)

communicnTions
comPAnY
inC.
3490 Nail Street
San Diego. CA 92110
Telephone (714) 297 -3261

1
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11111111.,
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What tiopp.
would
10):

you *
expect
an IMA to do?

tener will hang on to find out what the
circumstances are. Now, having said
that bit, I may get sidetracked and
omit to complete a description of the
circumstances. So he will get the impression that an emitter follower is a
high- distortion device by nature. When
that happens in conversation, he may
say,

The Crown /MA does
all of it. Internal inter-

modulation distortion
is less than 0.005 %.
Write us for more
complete information
and application notes.

for intermodulation?

fIE
1718 W. MISHAWAKA ROAD ELKHART, INDIANA 46514

aTlOfla

219-294-5571
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L

he gives me the op-

portunity to correct myself.
CONVERSATIONAL WRITING
The trick, in good writing, if it is to
result in teaching and even more so
where it takes the form of audio, is to
simulate good conversation. Do not try
to avoid ever being misunderstood,
even for a moment. That was my mis-

take that my editor friend pointed out
to me. Instead, make sure you hold the
reader's interest so he will not get left
stranded with a misunderstanding.
In audio, as you might use it on
radio, you can interrupt yourself with
" `Just a minute there,' you say," and
then you have the listener raise an
objection that may or may not already
be in his mind. Either way, you maintain his interest to see what the answer
is. He sees what the objection is and
what the answer is and gets it straight.
step by step.
That sort of thing does not go quite
so well in writing, as yet anyway, but
it does very well in audio. You can
indicate voice inflection, if you are
writing a script, to simulate a different
person asking the question. Or if you
can manage it, you can change the
pace by using a group of people.
Choose individuals with distinctively
different voices, preferably some male.
some female, to add to the contrast.

Then write the script, just as you
would a dramatic presentation, keeping each one in character -not forgetting that being inconsistent can sometimes be a character-so that various
of your listeners will identify with your
"live audience" students. In this way
you can simulate the responses or reactions of individuals with different
learning style: the coldly rational. the
emotional or intuitive, and so forth.
This way, you will usually know
whether your material is any good before it goes on the air simply by how
well your actors can get into their
parts. And incidentally, here you are
better off to have people who do not
know the subject matter and thus must
learn it as they act it.
You have all seen the t.v. show
where an actor recites some mathematical formula that is obviously gibberish to him, but he tries to pretend he is
the mathematical genius? Well, if you
have done your work right, that will
never happen to your script. If it does,
you had better rework it!

-

Perform SMPTE intermodulation analyses
quickly and easily, even in the millivolt range?
Measure amplifier noise?
Measure transistor noise?
Evaluate magnetic tape drop -out?
Test oscillator amplitude stability?
Measure tape recording distortion?
Evaluate phono stylus wear and tracking?
Test electromechanical transducers

"But I thought an emitter fol-

lower...." Thus

Powerful
alternative.
SAE 2500 Professional Dual -Channel Power Amplifier

When you compare power amplifiers, you have to look at the
hard facts. The SAE 2500 Professional Dual- Channel Power
Amplifier has them -top power, specifications, reliability and
features that make it the most "powerful alternative."
Power. 450 Watts RMS per channel, both channels
driven into 4 Ohms from 20Hz to 20kHz at no more
than 0.1% total harmonic distortion. Or, 300 Watts

RMS per channel, both channels driven into 8 Ohms
from 20Hz to 20kHz at no more than 0.05% total harmonic distortion. *Plus, a new, smaller wide- channel power
transformer coupled to 4 computer -grade capacitors for a
power supply that varies no more than 10% from no load to
full load. (For extra protection, there are relay and thermal
cut -out devices.)
Other Specifications:

IM Distortion from 250mW to rated power at 4 or 8 Ohms with any 2 mixed
frequencies between 20Hz and 20kHz at 4/1 voltage ratio
0.05 Max.
Frequency Response at rated power
±0.25dB, 20Hz to 20kHz
Noise
Greater than -100dB below rated power
Transient Response of any Square Wave
2.5¡¡sec. rise and fall time
Slew Rate
40V/Hsec.
Dimensions
Front panel: 19 "Wx7 "H, Chassis: 15 % "D
(excluding handles, controls and connections)
"These specifications comply with FTC requirements for power
amplifiers.

Reliability. The SAE 2500 gives you high current capability
with Parallel- Series- Output Circuitry (PSO)- without loss of
wide power bandwidth, low leakage current or super -high
slew rate. Sixteen triple- diffused output transistors have an
electrical and thermal SOA 50% higher than maximum design
requirements for reliable high demand capability. This configuration can handle anything from continuous full signals
to highly reactive surge loads -all day long without failure or
overheating. Dual relay disconnect circuits and plug -in board
design further assure reliable performance.
Features. Feedback level controls assure a constant input impedance of 50k Ohms and reduce the noise figure to more
than 100dB below rated output in all positions. Loudspeaker
protection relay- activated circuit automatically disconnects
speakers in case of ±DC outputs. Plus, direct power reading
VU meters and forced air cooling.
The SAE 2500 Professional Power Amplifier weighs only 58
lbs. making it practical for portable sound reinforcement,
public address, communications and recording applications.

The professional alternative.

2500 INTERMODULATION

D STORT ON (a, 8 OHMS, FULL POWER 49V RMS
BOTH CHANNELS DRIVEN

%IM
.1

.01

1111Il=t111111
11111=1111111
1111

.001

30mW

111111111

I1111111,
1tiM941111

100mW 300mW 1W
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2500 TOTAL HARMONIC DISTORT ON
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10W 30W
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100W
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300W

8 OHMS, FULL POWER 49V RMS
BOTH CHANNELS DRIVEN

%THD

Scientific Audio Electronics, Inc.
P.O. Box 60271

Terminal Annex
Los Angeles, California 90060
Please send me the reasons (including available literature) why the SAE 2500
Professional Dual -Channel Power Amplifier is the "Powerful Alternative."
Name

.04
.03
.02

Address

.01

.00

TT20Hz

2KHz

20KHz

City
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Glossaria Interruptus
When any new book is published.
the first edition invariably contains a
typo here and there that is discovered
after the book is on the shelves, much
to everyone's surprise. Needless to say,
my own opus is no exception; but even
more disastrous, I found out -too late!
-that the editor had removed a sizeable portion of the glossary, no doubt
to save himself a few pennies.
So, since he never reads the Sync
Track anyway (for good reason, Ed.)
I take this opportunity to set things
right, by offering the missing informa-

-

tion. This is merely in keeping with
db's policy at this time of year. when
we offer the readership a little something extra. beyond the limits of our
traditional level of scholarship. However, those who have not yet bought
the book are honor -bound not to read
this column. Besides, without the hook.
it won't make much sense anyway. 11
have the book, and it still doesn't make
any sense. Ed). Here then are the deleted words.
Echo Return --A tape sent back by

a

the
better
bass
bOX

from

Forsythe excels its entrenched
competition in several important respects you should consider before you specify your next sound reinforcement
system or augment the one you're already using:
efficiency of our true exponential SR -215 design gives 113 dB SPL at four feet
at only one watt input, superior to the radius or quasi -exponential flares used
by others
frequency response from below 40 Hz to above 1200 Hz gives you plenty of
deep bass and lets you cross over at the most favorable frequency for

CO

client, because the reverberation drowns
out the soloist.
Adaptor Kit -An assortment of two way connectors. allowing you to join
together any possible combination of
mis- matched plugs. except the two you
have in your hand.
Tape Delay -What happens when you
ask your supplier for an emergency
shipment of blank recording tape.
Balanced Line -An engineer's explanation of why there is too much distortion on the tape. The explanation is a
50:50 blend of sense and nonsense.
Unbalanced Line -An explanation that
is so ridiculous. not even a producer
would believe it.
Bi- directional
Characteristics
A
groupie who could go either way.
Sometimes called a.c. /d.c., which refers to two different kinds of bias.
Discrete Quad
quad system in
which the rear channels are so low in
level. the listener thinks he is listening
to stereo.
Out-Take--Trying to get one of the
background vocalists into your car after the session.
Cocktail Party Effect
production
aid for out -takes.
Auto -Locator -What you may need if
the cocktail party effect is overly successful.
Direct Pickup -Something to try when
the cocktail party effect doesn't work.
Dispersion-What happens to the road
crew when it's time to pack up.
Perfect Take -The one that was just
erased.
Depth Perception -Trying to figure
out what the producer really knows
about recording.
Coercivity- Ability to talk the producer into paying for dinner.
Recovery Time -After a session. the
time it takes until you can once again
hear normal conversational levels.
Background Noise-The soloist's opinion of everyone else.
White Noise -Everyone else's opinion
of the soloist.
Black Box -Any signal processing device that the engineer doesn't understand.
Dolby Tone
calibration tone that
is omitted on Dolby- encoded record-

your drivers
rugged construction with 18 -ply- per-inch hardwood eliminates resonances,
improves strength -to-weight ratio and lasts longer on the rood than cheap
fir plywood or particle board (and the SR -215 will go through a 30 -inch doorway without skinning your knuckles)
For complete information on the SR -215 better bass boxes,
contact: Forsythe Audio Systems, 28 Acton Street,
Wotertown, Massachusetts 02172.
AUDIO SYSTEMS
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ings.

Reference Level -The point at which
your meters peg.
Dyne- Eating out, as opposed to sending for sandwiches.
Energy Transfer-Getting someone
élse to do the heavy work.
Envelope Follower-Trying to track
down your paycheck.
Free Space-Renting the studio to an
artist who will pay you as soon as the
record is released.
Incoherent Signals-Simultaneous mixing instructions from the artist and the
producer.

A11D10

(ON(EPIf, INC./

in cooperation with

%Mann

r[oztaü

Billboard
presents

"The First Los Angeles
Multi Track Recording Exposition"

APRIL 23-24

e

Featuring displays and demonstrations
from over 30 manufacturers, with all
the latest in recording equipment -from 4 &8
track home studios, to 16 & 24 track pro studios
plus conti nuous seinars and clinics ...
to help you learn how it's done.

L.A. CONVENTION CENTER
open 11:00 a.m.until 9:00p.m.

$3.00

Now from Clear-Com
A new generation of intercom systems
PS -3000

List $250.00

fully regulated power supply with complete short circuit protection and a L. E.D. indicator. 40 station capability. Compatible with existing Clear-Corn Systems.
A

MINER

OCleö(-Çöm.
PS -3000

C

0

Regulated Power Supply

CIeaM
-toOA

.

AS

pemole

stativ^

RS -100A

List $130.00

A small, lightweight stainless steel belt pack

featuring: Volume Control, adjustable side tone,
and a combination signal and mic on /off switch.
Compatible with existing Clear-Corn Systems.

OClear- Corn

intercom systems

.

759 Harrison St. San Francisco, Ca. 94107

Send for Free Systems Catalogue

To`
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the sync track (cont.)

In 16 years, more than 300 studios
have chosen our tape duplication
system.

I

,

.i

Phantom Power Supply-On

Here's why

they made
the right
choice.
Since 1960. the Magnefax tape duplication system has delivered high
performance, long service life and low cost to the professional studio.
Our new model does an even better job. Five simultaneous copies are
made at 60 IPS to professional standards. All head configurations are
available. One model will duplicate bulk cassette tape And for best reproduction, our high speed bulk eraser gets you off to a clean start.
We've made the system so efficient. so easy and so good. you'll agree
that when you need faithful reproduction. you need Magnefax.

megnefax...
RFD

1.

ROGERS. ARK 72756. 501!925 -1818. RES 925 -1127

Circle 28 on Reader Service Card

Sabor presents
the

MK-668C

wow and flutter meter

oaganoo k)2,
reel to reel
audio recording
TAPE

AMPEX and scotch
all professional grades
on reels or on hubs

EMPTY

all sizes, widths

REELS and hub types

BOXES for

all reels, in various colors

LEADER -,TIMING- &SPLICING TAPES

Top Quality Competitive Pricing

Immediate Shipment
UCali or Write

for Details /Prices

Recording Supply Co.
DIVISION OF POLYLINE CORP.

1233 RAND RD.

Live Recording -Any session in which
fifty percent of the musicians are able
to stand up without being supported.
Microbar -What the engineer keeps
behind the console.

DES PLAINES, IL 60016

312/297 -0956'
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a

remote

session, a power supply that someone
forgot to pack.
Headroom -When designing a studio.
leaving space for the plumbing.
Tension Switch-What happens when
it dawns on the producer that there
are two minutes left in which to record
five minutes' worth of music.
Horn Loading- Drowning out a lousy
vocalist by bringing up the brass.
Peak Clipping Level -The studio rate
beyond which the client begins to realize he is being had.
Crosstalk -The way a producer speaks
when the session begins dragging.

Optimum Monitoring Position-The
point in the control room at which the
most favorable listening conditions are
measured. Often found midway between the glass partitions separating
the studio from the control room.
device for screwRoost Equalizer
ing up the frequency response of the
electronic system. until it is almost as
bad as the room in which the system
has been installed.
Specification Sheet -A collection of
irrelevant data, usually presented in a
format that implies the device has
universal application.
Owner's Manual -The same data, rearranged to show that the device has
little or no application.
Training Manual
lengthy description of the device, written so that it
may be understood by anyone who
already knows how the device works.
Others will find it incomprehensible.

-A

-

-A

MOVING?
Keep db coming
The MEGURO MK -668C. capable of
measuring DIN. IEC & ANSI at 3.15 kHz
and JIS. NAB & CCIR at 3.0 kHz. is truly
a world -wide. universally applicable Wow
& Flutter Meter. It features selectable cal ibration to permit reading of peak. average or effective values of W /F. and tape
speed error is indicated on the built -in
digital frequency meter.

W/F range is 0.003% to 10%
at inputs above 30mVrms
and 0.01% to 10% with inputs
from 0.5mV to 30mVrms.
Price is $975.
12597 Crenshaw Blvd.
Hawthorne. CA 90250
(213)644 -8689

Sabor corporation
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without interruption!
Send in your
new address promptly.

Enclose your old
db mailing label, too.
Write to:
Eloise Beach, Circ. Mgr.
db Magazine
1120 Old Country Rd.
Plainview, N.Y. 11803

o

0

new products
&services
RECORDER /REPRODUCER

16- track, 16- channel Model 90 -16

recorder handles one-inch tape at 15
in. sec. with optional dbx encoding.
The combination record -reproduce
head allows full reproduce frequency
response in the sync mode; two other
heads are erase and monitor. A transport system offers full i.c. circuits for
feather -touch performance; a tension
servo motor maintains constant tape
flow, with motion -sensing mechanism
eliminating accidental tape spills and
stretch. Also offered are an a.c. servo controlled, direct -drive capstan capable of variable speed operation of
± 30 per cent and electronic breaking to the play mode from either fast
mode. Selection buttons allow source
calibration, recording, overdubbing or
sync, reproduce, and monitor activation as well as monitoring combinations and switching of the optional
dbx package. The output select and
function select panel can be removed
and located near the mixer console.
Mfr: TEAC
Price: Under $12,000.
Circle 51 on Reader Service Card

TWIN PHONE HOOKUP

Two channels are provided on this
twin phone hookup, permitting holding on one line while the other is live.
Directional routing is voice operated
by the studio's send output. Connections to and from the studio are all
balanced, floating, and at a nominal
zero level. The send input is high impedance and both receive outputs are
suitable for normal bridging loads; a
standard ppm is built in to monitor
levels. Amplifier bandwidths are restricted to speech only on both send
and receive and clamps prevent any
damage to the system by an incoming
80 volt ring should either of the input
switches have been left in the live
position.
Mfr: Tweed Audio
Circle 52 on Reader Service Card

We're the ones

the others eye
We're MCI. Our products are
distributed in Canada by the
Chromacord Corporation. We're
revolutionizing the broadcast and

recording industries with eye opening new ideas and technology. Our products are designed
with versatility in mind. We build
around the grow -as-you -go
concept: start with the basic unit
and simply add modules so the
price of success isn't constant
costly changeover. Modular
construction means
less time out for
service, too. Studios everywhere
are using
our JH -16
multi -track
one -inch and
two-inch
master tape
recorder. it's
become a standard in the
industry, growing
as you go from 8 to 16
to 24 tracks. Broadcasters are
discovering our new generation
JH -110 professional recorder...the most
_
technically
advanced
recorder
available
to the professional
today. And
to tie it all
together, the
JH -428 completely comprehensive costeffective multi-track console.
The 428 offers features and
capabilities at half the price of
others. Got your eye on success?
Set your sights on us. MCI. For
recording, for control.

-`

HOLZER
AUDIO

.

FACTORY
REPAIR
Contact us direct for factory
repair on Haeco, Westrex,
and Grampian cutterheads.

CHROMACDRD
Corporation
Holzer Audio Engineering Corporation
14110 Aetna St., Van Nuys, CA 91401
(213) 787 -7733

2343 43rd Avenue /Lachine. Quebec H8T 2K1
Telephone (514) 636.8183/Telex 05 822542
154 Vaughan Road/Toronto. Ontario M6C 2M2
Telephone (416) 653- 7722/Telex 06 22361
60 Margaret Street/Plattsburgh. New York 12901
Telephone (514) 636. 8183 /Telex 05 822542
Edmonton Vancouver
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Wait till you see what
you've been hearing

products

FREQUENCY

HIGH FREQUENCY LINEARITY
16.,;:

TAPE SPEED

1''é

SA
KR

SASun. M.w
KR---C.Oa
---AVee.ae

C.Oa

FF.n,c.ro..e

C

X
D

TeAMefoNP.u..9nsT..e
Tv.,c.. Low AbNe/Nq.Oun.,r Ton

A---üns.rwuC.ssem
INPUT

(dB)

Why suffer head wear
when TDK Super Avilyn

will out-perform Cr02?
Call toll -free 800 -426 -9070
for price sheets

A &GASSOCIATES
Box 15327 Seattle, Wa. 98115
(206) 455-9285/800-426-9070

SERVING EDUCATIONAL, INSTITUTIONAL
AND INDUSTRIAL USERS.
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616 - 452 - 1596
Your Direct Line To
PROFESSIONAL

AUDIO
EQUIPMENT
We represent,

stock, sell,
and service only the best
such names as

...

...

Auditronics
Ampex

Nortronics
Pulse Dymanics

Beyer
Cetec

Ram ko
Revox
Russco

Crown
DBX
Edcor
Electro -Voice
Editall
Fidelipac

Scully
Sennheiser
Shure
Sony

Marti
Micro-Track

Soundcraftsman
Spotmaster
Switchcraft
TEAC

Nagra

Tascam

Neumann

UREI

LPB

CIAudio Distributors, Inc.

2342 S. Division Avenue
Grand Rapids, Mich.49507
Trades Welcome

Anything That Doesn't Eat
Lease Plans Available

&

services (cont.)

RECORD /PLAYBACK PREAMP
Modular monaural RP -85 preamplifier accommodates tape speeds from
1%a to 15 in. /sec. in '/s to full track
formats. Low speed version, designated RP -85L, provides special equalization for use with cassette or open
reel logging application. Mixing facilities are universally matched for
line and microphone inputs as well as
line and monitor outputs. Independent
line and cue amplifiers permit monitoring without loading the program
output. Self-synchronizing bias permits multi -channel operation, including stereo monitoring. There are two
isolated d.c. outputs for continuous or
record -mode controlled voltage for
external relay or lamp operation.
Mfr: Telex
Price: Under $260.
Circle 53 on Reader Service Card
MIXER /MASTER CONTROL
Especially applied to t.v. studios,
Model MS-105 mixes high and low
level sources. The device incorporates
the functions of slating, group mastering, auditioning of mics and high
level sources. It features a reverb circuit, variable equalization, studio warning light, compression, testone, voiceover "ducking," intercom, cuetone,
straight -line faders, and stage paging.
The unit can be mounted in a 7 in.
desk arm, rack, turret, tabletop or
used as a portable machine. Master
control permits airing a program
while prerecording another.

Mfr: Ultra Audio Products
Price: $1,595
Circle 54 on Reader Service Card

SOUND LEVEL METER /ANALYZER
Multi -function Model 1982 can be
used for precision sound level measurements, octave-band analysis, and
peak and impulse noise measurements.
No plug -in filter sets or other equipment is needed. The device features
digital and analog displays. The digital display can be operated so that it
tracks the fluctuating noise levels or
it can be set to display and hold the
level of a specific event or the maximum measured level while the analog
meter continues to track ambient levels. The unit meets ANSI Type I
standards and spans the range of 30 to
140 dB in four 50 dB steps, and ten
octave bands from 31.5 Hz to 16
kHz.

Mfr: GenRad
Circle 55 on Reader Service Card
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Now Two
Smart Platter

Be sure

to attend

..

.

THE AUDIO
ENG 11A C11111

SOCIETY'S

57th Technical
Meeting and
Exhibition of
Professional
Equipment
at the
Los Angeles
Hilton
May 10 -13

Pl-ins
br

Top

Dow-er

MODEL 2010 LEVEL AND FREQUENCY DETECTOR
The new UREI Model 2010 is the second of a series of
plug -in modules for our Model 200 X -Y Plotter. The
2010 module enables the 200 to plot both amplitude
and frequency information received from coherent
signals such as pre-recorded test tapes, records or other
remote signal sources. It features SFD (Smart Frequency
Detection) which distinguishes between coherent signals
and random voice -type interruptions. The circuit stores
the last measured frequency in memory, lifts the pen,
and waits for new updated frequency and level information before continuing. It can be synchronized from
either the input signal or a different external source for
plotting channel separation, head crosstalk, etc.
MODEL 2000 AUTOMATIC SWEEP FREQUENCY
GENERATOR AND RECEIVER
The Model 2000 plug -in module, our first of the series,
has an internal sine wave generator and receive circuitry
for automatically creating amplitude versus frequency
response plots on the UREI Model 200 X -Y Plotter.
The Model 2000 features a unique Slope Senses circuit
which automatically slows the sweep rate when rapid
amplitude changes occur, and then resumes its normal
rate afterwards.
Both Models 2010 and 2000 plot
signals from 20 Hz to 20 kHz
on K &E or DIN Audio Response
Graph paper with 0.05 db resolution and a dynamic range of over
60 db. Vertical scaling is switch able from centimeters to inches.
(UREI quality, of course) Avail`patent applied for.
able from your UREI dealer.

:1111
0.

A-

1

MODEL

1ST'

2000

For details, write or phone:
AUDIO ENGINEERING SOCIETY

60

E.

42nd St., N.Y., N.Y.

10017 (212) 661 -8528
11916 Salem Dr.,
Granada Hills, Calif.

(213) 363-5111
11922 Valero Street

No. Hollywood, California 91605

213) 764 -1500

Exclusive export agent: Gotham Export Corporation, New York
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Your $5,000.00 monitor
system just went down
because of a 19¢ fuse in
your power amp.

products

&

services (cont.)
ANALYZER /EQUALIZER

v

Analyzer system M615AS includes
the M615 analyzer with built -in pink
noise generator, ES615 analyzer microphone, tilt bracket and carrying case.
The system also includes the SR107
equalizer, which provides adjustment
of tonal balance on an octave- by-octave basis. Two rows of leds on the
M615AS indicate frequency response
level over ten octave bands from 32
Hz to 16,000 Hz. The equalizer's filter controls are adjusted until the
analyzer's corresponding high and low
leds turn off. Flat or 3 dB /octave roll off above 1 kHz curves may be selected. The analyzer features input
and microphone overload leds, microphone input attenuator, and pink noise
output, input level and hi /lo controls.
The omnidirectional measurement microphone is designed specifically for use
with the analyzer. The SR107 equalizer has ten rotary controls that cover
the audio spectrum from 31 to 16,000
Hz with boost and cut flexibility.
Mfr: Shure Bros.
Price: M615AS: $429.00
SR107: $250.
Circle 56 on Reader Service Card

ELECTRONIC FILTER
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An expanded operational temperature range and extended power voltage
required are features of this manufacturer's improved electronic filter, Model 505. Designed for use as an active
crossover network with power amplifiers for Bi /Tri and quad amplification
systems, Model 505 accepts two inputs
and provides four outputs, essentially
two filters on a printed circuit card.
The unit is available in 19 standard
frequencies; custom frequencies are
optional.
Mfr: Spectra Sonics
Price: $109.
Circle 57 on Reader Service Card

CARTRIDGE TAPE MACHINE

STEREO MIXER
Seven -channel stereo powered mixer PA 700 handles 120 watts rms per
channel, 20 Hz to 20 kHz response
with claimed less than 0.1 per cent

total harmonic distortion. The unit
features two nine band graphic equalizers; input attenuation for each channel, variable from 0 dB to -40 dB;
high and low eq.; stereo pan; monitor
send (pre output slider); effects send;
slide output level control for each
channel. The master section contains
control for effects level, effects return.
effects pan, reverb contour, reverb
return, reverb pan, A & B main output sliders and monitor output level
slider. A jack with level control and
two vu meters are included.

Mir:

Peavey Electronics Corp.
Price: $749.50.
Circle 58 on Reader Service Card

CONCERT MONITOR

Two 10 in. speakers are combined
with a high frequency tweeter in a
cabinet shaped so that it can be placed
at several angles, depending on its use
and position onstage. Each enclosure
has its own volume control and will
handle 50 watts rms. The unit is a
two -way speaker system in a ported
bass reflex enclosure.

Available in two basic sizes for use
with all NAB A, B, and C -size cartridges, these stereo machines are designed to enhance stereo phasing from
cartridge to cartridge. Spring -loaded
rollers provide repeatable location of
each cart's left- corner post, a special
tapered cartridge guide allows each
cart to contact the roller squarely and
feed smoothly, and a locating spring
positions the cart against the right
hand guide for squareness in relation
to the heads. The machines feature
spherical head /conical seat adjusting
screws to provide uniform, positive
azimuth adjustment with the heads
immune to movement from external
sources, as well as pancake hysteresis

synchronous motors.
Mfr: UMC Electronics Co. (Beaucart)

Mfr:

Sunn Musical Equipment Co.
Circle 59 on Reader Service Card

Circle 60 on Reader Service Card

/Jm/75Ó.

If you had a BGW amp,
you wouldn't need a 19V
fuse and you'd be back
in business.
The BGW Amps.
We think of everything.

BGW Systems: 13130 S. Yukon Avé., Hawthorne, CA 90250 213/97
In Canada: Omnimedia Corp., 10245 Cote de Liesse, Dorval, Que
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MICHAEL RETTINGER

Control Room Acoustics
The source

of the finished audio product, the

control room requires correct architectural and interior
design for consistent sound

THE PREVALENT practice of multi -track
music recording, studio control room acoustics
have come to be considered equal to, and by

WITH

many recording engineers more important
than, the acoustics of the studio in which the musical program originates. This is due to the striven-for greater sales
appeal of the final mix obtained in the control room compared to the original studio rendition. When 16, 32, or even
64 music tracks are electronically combined, the significance of any one track diminishes; it is the union of the
tracks which chiefly determines the commercial success
of the final product. This condition is obviously also true
with "synthetic music" generated by Moogs and other
devices, where no studio is involved, and the mixing room
becomes the final composer enclosure for a program (if
we exclude any tonal and level corrections in the disc mastering room).
From the many control rooms in which I have made
tests, I have learned that very few are alike. They vary

g

Well known to db readers, Michael Rettinger is an
acoustical consultant from Encino, California.

in their volume from 2,000 to 10,000 cubic feet, in their
absorptivity from 0.2 to 0.8, and in their appearance from
wood sheds to elegant salons. Strangely, any one of them
may provide satisfactory mixing conditions to its console
operator; the trouble lies in that his product does not often
sound the same to him in different enclosures. One might
be tempted, therefore, to ask why is there no uniformity,
no standardization in the industry in the manner in which
monitoring room and theater electroacoustic standards
have been established in the motion picture industry
through the efforts of the Research Council of the Motion
Picture and Television Producers Association, which standards were recently submitted to ISO (International Standards Organization) for consideration. The answer must lie
in the condition that while there are only six major motion
picture producers in the United States, there are several
thousand music recording establishments, many without
elaborate disc recording facilities, where music tracks from
other studios are often mixed with songs or individual
renditions recorded on their own premises.

REQUIREMENTS FOR UNIFORMITY
In the following it is attempted to summarize the acoustic requirements for control rooms of music recording
studios to achieve greater listening uniformity among them
and, at the same time, establish superior acoustic or hearing conditions in them based on theory as much as my
own experience in this field. No attempt will be made to
gild the lily by considering special acoustic devices such
as Helmholtz resonators, turning vanes for increased sound
diffusion, helium -filled rubber balloons for a similar pur-

Type of Space

Studios
Concert Halls
Control Rooms
Bedrooms
Living Rooms
Churches
Schools
Hospitals
Restaurants
Stores

Recommended
DB-A
PNC
20
20
20
25
30
30
35
35
40
40

30
30
30
35
39
39
45
45
48
48

v
J

80

> 70
w
w 60
uf°i
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It is intended that the noise level measurements are
to be made in the empty enclosure, with the
air -conditioning system operating. The PNC curves,
first published in November 1971, are similar to the
NC (noise criterion) curves, first published in
September 1957, but use the new octave bands
specified by ANSI (American National Standards
Institute), and are so drawn that the criterion number
of each curve corresponds with the sound -pressure level
of the octave -band whose mid -frequency is 1000 Hz.
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Figure 1. The PNC curves. Each PNC (preferred noise
criterion) curve is a code for specifying permissible
sound -pressure levels in the nine octaves whose
mid -frequencies range from 31.5 to 8000 Hz.

pose, and others. Also, nothing will be said about which
might be the best loudspeaker system for such enclosures.
Here, too, the motion picture theater industry is fortunate
that in this country there are only two such systems in
common use -the RCA and the Altec- Lansing horn- loaded
two -way theater loudspeaker systems.
SHAPE OF THE ROOM

The horizontal cross-section of the room should be
either wholly trapezoidal, or so shaped along the reflective front portions of the sidewalls, while the less reflective rear portions may be parallel. The slope of the slanting frontal portions should be 1:10. This will avoid
flutter echoes and will prevent coincidental reinforcement
of the normal modes in the room, thus avoiding sharp
"peaks" and "valleys" in the so- called transmission characteristic. There is no way to eliminate such modes because
they are a natural phenomenon. The amplitude of these
modes varies from place to place in every control room
during a prolonged note for any one mode or frequency.
Should there be a very unsatisfactory condition at the
console due to such a mode, amelioration of the effect can
well be achieved by a band -pass or band- elimination filter
(graphic equalizer). Placing a reflective panel at some
specific location in the room generally suppresses one
acoustic effect at one point but establishes another at the
same time somewhere else. Effective analysis of the sound
field near the console can only be obtained by the use of
two or three real -time analyzers, to provide instant information regarding the effects of making an acoustical or
electric modification in the room or the system.
Countless hours have been spent in control rooms to
establish a uniform listening condition in the vicinity of
the console, particularly in enclosures which lack physical
symmetry in the horizontal direction. However, unless the
mixer is alone in the room, there will always be some
lack of symmetry. This lack may be due to other persons
in the room, the haphazard placement of bulky equipment, and possibly even doors. An adjustable reflective

splay above the console is considered another recommended
element of the room shape.
THREE FIRST -ORDER REFLECTIONS
TOWARDS THE CONSOLE

Such a reflection from each of the two sidewalls and
one from the ceiling splay will do much, not only to add
a little life to the reproduced music, but also to generate
a more uniform listening condition in the room. Unless
there exists a degree of uniformity in the sound level in
the room, a producer, client, or sponsor, may well hear
a different quality of music than the mixer does at his
console. Quite a few arguments have arisen in such rooms
between the mixer and other persons in the room who
claimed they heard insufficient bass or too much treble
in a recording, while at the console the balance was
condition often rejudged correct and satisfactory
solved by allowing the complaining person to take the
mixer's position.
It should be realized that the sidewall and ceiling reflecting surfaces near the console can act adequately as reflectors only for tones whose wavelength is in the order of the
panel dimensions. Hence they might appear inadequate
for tones with a frequency below 110 hertz because such a
tone has a wavelength greater than 10 ft. and the console
is rarely further than that away from the loudspeakers.
However, the directivity index of the loudspeakers at the
bass notes is generally so small that reinforcing reflections
are not so necessary to produce uniform sound energy
density conditions in the enclosure during transient signals.
It is indeed well, in the design of a new control room,
or even in the redesign of such an enclosure, to perform
a geometric analysis of the sound rays emanating from the
loudspeakers, keeping in mind the polar response of the
reproducers intended to be used.

-a

LOW NOISE LEVEL
I he recommended noise level spectra for various enclosures have long been known (since Sept. 1957). FIGURE
1
shows the so- called PNC (Preferred Noise Criterion)
(continued)
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first published in Nov. 1971 in the Journal of the Acoustical Society of America by Leo L. Beranek, and redrawn
by myself to show their relationship with the common
A- weighted sound pressure levels. How many control rooms
can boast of a recommended level of 25 dB-A?
Since it has come about that magnetic tape recorders
and various other electronic equipment are located in the
room for the ready manipulation by the mixer or associated
personnel, the average noise level in the room has frequently actually increased rather than decreased with time.
Many of these pieces of equipment require cooling fans.

I

loudspeaker where the direct signal predominates. Much is
sometimes made of
the critical distance at the point
where the direct sound energy density equals the generally reflected one for steady-state conditions -an almost
artifical quantity, since steady -state conditions occur only
during very prolonged music passages. Indeed, it is desirable to look at this term a little closer. To establish steady state conditions for any signal, it must continuously be
radiated until a steady -state condition has been reached.
This occurs rarely in speech, which consists essentially of
sound pulses, or in music, which is generally a series of
short notes.

D

A more informative quantity of this type may be called
the transient critical distance, d,.. It can readily be calculated in terms of the steady -state condition critical distance
D,.. Below are the equations for the two terms:

-HALF-ROUND

OR OTHER
DECORATIVE MOULDING

LOUDSPEAKER GRILL CLOTH
OR OTHER FABRIC

D,.
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QSa
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d
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-
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x
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=

S

=
=

3.4 EXPANDED METAL LATH OR
1/4" GALVANIZED HARDWARE CLOTH
AT LOWER 6 FEET OF WALL

a
t

T

TOWARDS MIXING CONSOLE

Figure 2. Recommended acoustic treatment of control
room real wall.

which are rarely quiet. There are also reel noises, contact
pulses, gear disturbances, and a host of other attention distracting sounds which few have tried to correct because
of the modifications of the equipment that are often involved in such a procedure.
Interestingly, I have on occasion measured an electric
signal -to-noise ratio in the order of 65 dB from the recorded tape, when the acoustic signal -to -noise ratio in
the control room was barely 40 dB (a signal level of 100
dB -C and a noise level of 60 dB -C, where the subscript
"C" refers to the C network in the common sound level
meter). Undoubtedly, the record head could "hear" notes
and even passages which the mixer could not hear, or at
best only assumed to exist.
In most noisy studios, it is the doors which contribute a
great deal to the condition. Best, of course, are double
doors with adequate seals and a sound- absorbent treatment on the walls between the solid -core panels.
SOUND -ABSORBENT REAR WALL
This is designed for the purpose of lengthening the
critical listening distance, that is, the point from the

=
=

directivity factor of loudspeaker at
frequency f
total interior surface of room, square feet
average absorptivity of room boundary
material at f
time after signal starts in room
reverberation time of room at f

Thus, after 10 milli- seconds, at about the time when
the three first -order reflections arrive at the console of :1
control room whose reverberation time at the frequency f
is 0.5 seconds and whose long-term critical distance has
been calculated to be 5 feet at the same frequency, the
transient critical distance will be

d,

-

d =

5

1-e -14x.01/s
10 feet

This condition can well be obtained when the rear wall
of the control room carries adequate acoustic treatment
of the type shown in FIGURE 2. It may be noted that
some control rooms carry anechoic wedges on the rear
wall. With the cost of space as high as it is in the urban
recording studio, anechoic wedges 2 or 3 feet long constitute a great expense compared to the 6 in. acoustic
treatment shown in FIGURE 2. Nor is it believed that such
a highly absorbent treatment is necessary. or its effect
audible to the mixer, compared to the 6 in. treatment.
The use of an absorbent rear wall is not intended to ap-
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proximate outdoor conditions, but merely to soften the
impact of the reflections returned from this surface towards
the mixer.
As shown in FIGURE 2, the rear wall may be finished
with an attractive loudspeaker grill cloth or other highly
sound -transparent fabric. When I asked the mixer of a
studio why he preferred to show the anechoic wedges on
the rear wall of his control room he answered with "They
look more professional that way.
.

ADEQUATE BOUNDARY STIFFNESS
It is surprising how few control rooms exhibit a longer
reverberation period at the low frequencies than at the
standard frequency of 1,000 hertz. This can be accounted
for only by the diaphragmatic action of the walls and
ceiling, which act as bass absorbers.
Since, presently, the vogue is to generate noticeable bass
in a control room (whether or not it can be recorded on
a disc, and if recorded, whether the average hi -fi enthusiast has the type of loudspeaker which radiates these
low notes), it becomes necessary to provide stiff sidewalls
and a stiff ceiling in such an enclosure. In a room in
which the bass reverberation time is now less than at the
mid-range, doubling this period means doubling the bass
sound -pressure level in it for the same acoustic power
output on the part of the speaker.
To estimate the loudspeaker output requirements for
control rooms in which the frequency response is to extend to 30 hertz, the following calculations are in order.
Assume that we are interested in a distance of 10 feet
from the loudspeaker where the direct sound energy predominates over the generally reflected one, and that the
directivity factor of the loudspeaker on the wall comes to
2. For this condition the required acoustic power level
comes to

= SPL + 20 logR - 101ogQ +0.3
= SPL + 17.3
= sound pressure level at 10 feet from

WL

the
where SPL
radiator. The corresponding acoustic power somes to

=

W

10 (SPL

-

102.7)/10

The loudspeaker cone peak displacement in inches from
its mid or rest position, when the unit is mounted in a
baffle and acts as a piston, is
d

where f

=

-102.7)/10]t
117000 [ 10 (SPL

-

f2D2

frequency
D

If we let f

=

=

cone diameter in inches

30 hertz, D
d

=

=

16 inches, we get

0.368x10-5x105PL/20

For a sound pressure level of 100 dB, the cone excursion comes to 0.368 inches -not readily possible with most
loudspeakers. For a desired sound pressure level of 110
dB at 30 hertz, the cone displacement becomes 3.16 times
as large, or 1.15 inches. Hence several woofers are necessary to generate such a bass note at the console, assumed
to be 10 feet from the loudspeakers.
It may also be noted that for a 30 -hertz note to sound
as loud as a 1,000 -hertz tone with a sound pressure level
of 90 dB, the sound pressure level for the low frequency
has to be 20 dB higher, or 110 dB, as may be seen from
which shows the equal loudness characteristics
for the human ear.
FIGURE 3
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Figure 3. Equal loudness contours.

It should be almost needless to mention that a solid wall,
floor, and ceiling, besides providing high stiffness, and
therefore low absorptivity for the bass, will also act as
efficient sound insulators against extraneous noises, particularly in urban studios exposed to a great deal of ground
vehicular traffic disturbances and aircraft flyover rumble.
CONCLUSION
In my dreams I sometimes see the perfect control
room with exponentially curved hardwood plywood side walls along the frontal half of the enclosure like the
throat of a horn at whose mouth the all- important mixing console is located; with parallel cork -treated sidewalls
along the back half of the room; a light- transparent, sound reflective splay above the console through which the
spot lights might direct their cones on the "keys" of the
console; lush, non -electrostatic carpet with foam or sponge
rubber underlay (so that it might not compress like felt)
over the computer type floor which hides the nest of cable
snakes; highly sound -retardent doors and windows; a convex sound -absorbent rear wall against which a minimum
of noisy equipment is placed; horizontal symmetry of the
room boundaries to obtain uniform listening conditions for
all interested parties; loudspeaker systems which extend
unobtrusively into the studio so that only the diaphragms
line up along the front wall (the horn throat) of the control room, which wall also represents a large baffle for
the multiple reproducers overhead and ahead of the mixing console, preventing radiations from the rear of the
reproducers as well as cabinet diffraction effects to interfere undesirably with the frontal radiations of the emitters;
a stylized and automated console some 28 in. to 32 in.
above the control room floor, shining like a throne; noiseless air -conditioning diffusers -not a dinky enclosure whose
interior decor was installed by a non -professional, but a fine
tastefully appointed enclosure in which form follows function according to the old architectural dictum.
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Better Vocal Quality Begins Here.
Orban /Parasound's 516EC Dynamic Sibilance Controller
is the key to the remarkable new vocal quality heard on
many of today's biggest hits. The 516EC solves the
long- standing conflict between high frequency boost on
vocal tracks and excessive sibilance. For the first time,
producers have been able to compress and equalize
vocals for maximum presence and impact, while letting
the 516EC hold "esses" to an ideal level. That's why
the 516EC is considered indispensible in virtually every
major studio.
The 516EC's success was assured by two fundamental
virtues: outstanding performance and ease-of -use. Operation is so automatic that there is only one user control
a sibilance level adjust. De- essing is constant over an
input level range of 15 dB or better. Noise and distortion

-

meet highest contemporary studio equipment standards.
For once, a piece of equipment simplifies a mixer's life!
The 516EC contains three independent de- essing
channels, making it ideal for motion picture re- recording
as well as recording studio use. And its $595 price makes
the competitive edge it provides affordable by anyone
seriously into commercial recording. For more information, see your local Orban /Parasound dealer or contact
us directly.

orban/pereiound
680 Beach Street, San Francisco, CA 94109
(415) 673 -4544

4i
Circle 45 on Reader Service Card

CROSS
active balanced inputs
12dB /octave filter slope
3 degrees maximum phase shift
.005% typical distortion
frequency response ±12dB, 20Hz -20kHz
noise level below -95dBm
plug in IC's
2 year parts and labor warranty

The Sound Workshop 223A Electronic Crossover...$325.
The Sound Workshop 223AB with balanced transformer
...$400.
outputs max level 26dBm into 600 Ohms)

The Sound Workshop 223A Electronic Crossover is a
departure from the typical electronic crossover available
today. The use of state variable filters eliminates the
phase shift problems associated with most designs.
Single knob crossover frequency selection, level
controls on all outputs, and crossover characteristic
controls allow maximum system optimization with a
minimum of hassle. The 223A has 2 -color screening and
push button mode selection for ease of use in either the
stereo bi-amp or mono tri -amp mode. Unique booster
amplifiers on all outputs permit levels of +20dBm into
600 Ohms ( +26dBm into 300 Ohms) across the entire
audio band with a maximum THD of .05 %! Compare the
features and performance of the Sound Workshop 223A
with the unit you are now using or planning to use, and
cross over.

Sound Workshop
1040 Northern Blvd. Roslyn, New York 11576 (516)621 -6710

Circle 46 on Reader Service Card

GARRY MARGOLIS

Transducer Power
Handling
Blowing of your loudspeakers at a crucial moment is avoided
if you realistically appraise power requirements.
the most troublesome
applications. Excessive
power is the cause of nearly all non -warranty defects repaired by the JBL Customer Service Department. The following discussion of transducer power
ratings is presented in the hope that much grief can be
avoided by all parties -the sound man, the musician, the
retail dealer, and the manufacturer.
First, some basics. All audio transducers have an impedance to the flow of alternating current. This impedance
will vary with the frequency of the applied signal, and is
not a linear function, as shown in FIGURE 1. A typical
cone transducer in free air will have a peak impedance at
its resonant frequency. Above the resonant peak, the impedance will drop sharply to a minimum and then climb
gradually. This minimum impedance will be greater than
the d.c. resistance of the voice coil, due to the reactance
and back EMF induced when the coil moves through the
intense magnetic field in the gap. In most JBL low frequency and extended range transducers, the minimum impedance occurs between 200 and 300 Hz.
OWER HANDLING is one of
factors in audio transducer

IMPEDANCE
Since impedance varies with frequency, it is obvious
that no single number will completely describe the impedance characteristics of a transducer. There are several
methods used by various manufacturers in an attempt to
arrive at a single number to represent impedance. The impedance rating of JBL Professional Series transducers is
the measured value in the recommended crossover region.
For most JBL low frequency transducers, this region is
around 800 Hz. The rated impedance of the loudspeaker
graphed in FIGURE 1 would be 8 ohms. However, the same
transducer sold by the JBL Home Entertainment Division,
under a different model number, may have a different impedance rating. For example, the 2215B Professional Series
loudspeaker is rated as 16 ohms, while the LE15A home
loudspeaker, which is the same unit, carries an 8 -ohm
rating.
Since the home listener is concerned with how many
speakers can be connected across a receiver before it will

Garry Margolis is an applications engineer with
James B. Lansing Sound.
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Figure 1. Impedance vs. frequency of a typical 15-in.
low frequency transducer.

explode, JBL home speakers and systems carry ratings
which are closer to their minimum impedances. Minimum
impedance is also of concern to the professional, but commercial -grade power amplifiers are generally capable of
handling low -Z loads more reliably than is home equipment. Also, the transition area frequency response of a
custom array of transducers used with passive dividing
networks will be, in large part, dependent on proper load
impedances presented to the dividing networks.
There is a finite amount of current which may be drawn
by a voice coil before it will overheat. When it is driven
by a constant voltage, which is the most common amplifier
output condition, the voice coil may be overheated most
easily when operating in the region of its minimum impedance because maximum current flows through the coil
under these conditions. Also, it should be noted that as
the coil heats up, its resistance increases, lowering the
efficiency of the transducer.
In an overheated condition, a number of things may
happen. The wire in the coil can melt, shorting to an adjacent turn or opening up. The voice coil support can deform. In extreme cases, the solder at the voice coil connections may even melt.
Some manufacturers use metal voice coil supports,
which supposedly will increase power handling capacity.
(continued)
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Figure 2. Enclosure for power testing cone transducers.

Unfortunately, all -metal supports have inherent problems.
They can act as a shorted turn or produce other losses in
the circuit, generating extra heat and losing efficiency. Additionally, the expansion coefficients of metal supports are
generally greater than those of the high- temperature Nomex paper supports used for most JBL coils, resulting in
more deformation of the coil for a given amount of heat
and consequent increased likelihood of interference with
the free movement of the cone.
The other major aspect is mechanical travel of the piston, which has finite limits. At any given frequency, the
greater the magnitude of the signal, the further the piston
will travel. If excursion goes beyond the design limit, distortion products created will dramatically rise, and the
piston suspension may be damaged. Also, piston excursion
will generally increase as frequency is lowered, assuming
constant drive voltage and proper coupling of the piston
to the air. It is therefore possible to push a piston too far
by driving it at frequencies below the design limits of the
transducer and its associated horn or enclosure.
TESTING POWER RATING
With all of the above as preamble, we can now discuss
how JBL determines the power ratings of its transducers.
Other manufacturers may use different methods.
JBL cone transducers are mounted in a 10 cubic foot
(280 liter) sealed, heavily padded enclosure. The front of
the transducer radiates into another similar enclosure, as
shown in FIGURE 2. The transducer is driven by a constant voltage source using a swept sinusoidal waveform.
The sweep has a sawtooth logarithmic frequency pattern
normally set for a repetition rate between 2 and 8 Hz, as
shown in FIGURE 3, rather than a warble tone.
The frequency range of the sweep signal is selected to

cover the minimum impedance region of the transducer
under test, where it overheats most easily. For most low
frequency and extended range transducers, the sweep runs
from 100 to 500 Hz. The sharp discontinuity between, the
highest and lowest frequencies puts severe demands on the
ability of the transducer to withstand mechanical shock.
JBL compression drivers are given the same type of test,
except that the sweep operates from 500 or 800 Hz to 2.5
kHz. In the past, the driver under test has been mounted
on a terminated tube, which is similar to the plane wave
tube used by other manufacturers. Both tubes present a
pure acoustic resistance to the driver; therefore, the results
from his test are analogous to those obtained by testing
power amplifiers with load resistors instead of loudspeakers.
Since a horn does not present constant acoustical impedance to the driver (just as a resistor does not behave like a
loudspeaker), JBL is now also power testing compression
drivers mounted on a 2350 horn, which is an average
radial, or sectoral, horn.
The power applied to the transducer is calculated by
squaring the true rms voltage across the voice coil and

dividing by the rated impedance, not the minimum impedance. If the minimum impedance were used for this
calculation, the resulting power rating would be artificially
inflated. The transducer under test must be able to operate
at its rated power with the given test signal for a minimum of one hour. JBL K Series musical instrument loudspeakers are required to operate at rated power for a
minimum of eight hours, simulating the heavier duty cycle
encountered by such transducers in actual use.
CONTINUOUS PROGRAM POWER
The published power rating of JBL K Series transducers
and Professional Series studio monitors is given in steady
state or rms watts. However, the other transducers and
passive dividing networks in the JBL line are rated in continuous program power, which is a specification that cannot
be found in any publication of ANSI, IEC, DIN or any
other standard -setting organization.
The reason for the continuous program power standard
is that many years ago, a number of major manufacturers
established a rating convention which takes into account
some of the peak power handling capabilities of audio
transducers. This convention is defined as twice the rms
power, or 3 dB greater than rms power. When working
with speech and music with normal spectral distribution
and peak to average power levels, this rating serves as a
reasonable approximation of the size of the power amplifier which can be used without damaging the transducer,
assuming that clipping is avoided.
ALLOW HEAD ROOM
In the past few years, however, peak to average power
levels and spectral distribution have changed in many frequently encountered situations, such as room equalization
with random noise or impulse sources, reproduction of
electronically synthesized music and heavily equalized recordings, as well as in the obvious case of reproducing a
tape moving in a rapid spooling mode. These electrical signals have great amounts of high frequency energy and extremely high peak to average power levels, far beyond
those found in normal acoustical signals.
Also, most amplifiers contain output current -limiting
circuits to protect the output transistors. When these circuits are activated, particularly at low frequencies and
when working into reactive loads, a strong high frequency
spike may be generated and sent to the speakers. In addition, a clipped amplifier will, by definition, be generating
large amounts of odd -order harmonics. It can be seen
that a clipped low frequency impulse can blow out high
frequency drivers, particularly if the system is not biamplified. Therefore, it is of great importance that peaks
be considered in the design and use of any system which
may encounter such signals.
If noise or impulse sources are to be used for equalizaFigure 3. Frequency vs. time period of power test signal.
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tion, at least 10 dB of headroom should be allowed. In
other words, if a system has a continuous program rating
of 100W, any equalization signal fed to that system should
be no greater than 10W rms for driver protection. Additional power reduction will afford greater protection.
The use of fuses, sers and /or zener diodes has often
been suggested for protection of transducers from overload conditions. If fuses are to be useful in preventing
overheating, however, they may blow on short -term transients which will not damage the transducers. Sers and
zener diodes, on the other hand, create a momentary short
circuit across the amplifier output when they conduct,
severely distorting the signal. causing serious problems
with many amplifiers.

MONITOR APPLICATIONS
In recording control room monitor applications, it
should be remembered that, given similar bandwidth, a
small monitor cannot put out as much sound pressure
level as a large one, when both are driven to maximum
power. For example, measured at 8 feet (2.4 meters) in
free -field conditions at rated power, a single JBL 4311
or 4315 will produce 99.5 dB sound pressure level, while
each of the new single -woofer full -size JBL monitors will
produce 104.5 dB and the 4350 will produce 111 dB! It
is therefore important to choose a monitor based on the
expected sound pressure level in the control room as well
as size and cost. Attempting to squeeze more level out of
a particular monitor than it is capable of delivering will
invariably result in component failure.
If high peak to average program power levels are anticipated in high-level sound reinforcement, such as at rock
concerts, a quality limiter may be of value. Note, however, that limiters and compressors should be installed
where non-competent fingers can be kept away from the
knobs. Unskilled setting of such devices can be more
disastrous than if they were not installed. Also, if limiters
are in circuit, the temptation to raise overall levels can be
great, which, of course raises the average power into the
speakers. If the average power exceeds the rated system
power, component failure is inevitable.
Many people are using JBL K Series transducers in
reinforcement applications because they carry higher power
ratings than the standard reinforcement components. Current JBL Professional Series low frequency reinforcement
transducers are capable of taking as much power as the
similar K Series units without damage, but the increase in
distortion at such levels make the net results unsatisfactory
for reinforcement purposes. The K Series units also put
out similar distortion at their rated power, but since they
are intended as musical instrument reproducers, the distortion becomes part of the instrumental character and is
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provide clean erasures in only four seconds -with
no noise residue. Tapes are wiped cleaner than
new. Our simple, safe, continuous belt operation
handles all sizes of reels, cartridges and cassettes
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YOUR "FISH SCALE" WAS DESIGNED
TO WEIGH FISH!

acceptable, and even desirable.

HIGH LEVEL POWER FAILURE
Due to the many differing types of program material,
electronic lashups, and personal operating styles, there are
no hard and fast rules for preventing power handling problems with high -level systems. It is recommended that anyone in this business carefully monitor the power levels at
various points in the system, both with meters and oscilloscopes, to know what is going on at those points. When
running maximum power systems, it is normal for a number of drivers to be burned out until the operator learns
how that system interacts with his or her personal style.
If, however, everything fails repeatedly, not enough level is
available from the system and there are no gross hookup
errors, there are two possible solutions:
I. Increase the amount of equipment, remembering that
twice the power represents only 3 dB additional spl; or
2. TURN IT DOWN!

The Tentel tape tension gage is designed to diagnose
problems in your magnetic tape equipment. Throw away
your fish scales (or put them in your tackle box where
they belong). The TENTELOMETER will measure tape
tension while your transport is in operation, so you
can "see" how your transport is handling your tape
proper tension for quality recording? or
. smooth,
oscillating high or low tensions causing pitch problems,
wow and flutter?

"See" what your heads "See" and HEAR the difference.

Tentel
50 Curtner Avenue

(408) 377 -6588

Campbell CA 95008

Visit us at the LA. -A.E.S. show
May 10 -13, Booth 89.
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PETER D. HISCOCKS

A Headset

Communications System
Telephone company headsets, with microphones, can be
simply converted into an intercom system.

headset-boom mounted
carbon microphone and single dynamic ear phone-is convenient and commonly used in
intercom systems. Where only a few headsets
are involved, the simplest scheme is to wire the headsets
and microphones in series, and power the circuit from a
source of d.c., FIGURE 1.
Carbon microphones require a bias current of 20 to
IOOmA, which, with a microphone resistance of 750 and
headphone resistance of 45o, makes Es about 6 volts
per headset, at 50mA.
A choke may be connected in parallel with each headphone to divert d.c. around the headphone. With a headphone inductance of IOmH, the choke should be 100mH,
inductance, 4n resistance, and capable of carrying at least
50mA d.c. without saturating. The supply voltage reduces
to 3.95 volts per headset.
Alternatively, the headsets may be wired in parallel, as
shown in FIGURE 2. This scheme results in a lower supply
voltage, which is independent of the number of headsets,
but requires an additional inductor at the source, to prevent signal current from being short circuited through the
low impedance supply.
THE TELEPHONE COMPANY
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Peter D. Hiscocks is associated with the Department of
Electrical Technology at Ryerson Polytechnical Institute
in Toronto, Canada.
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Figure 3. The headset system

USING AN AMPLIFIER

Both these schemes work for small numbers of headsets, but suffer a progressive decrease in level as the number of headsets increases. More than five headsets would
result in an unacceptably low level, particularly in the
presence of high background noise level. (See box).

The relatively simple amplifier circuit shown in FIGURE
will satisfactorily power up to ten headsets. It also
eliminates direct current through the headsets, does away
with all inductors, and has some measure of protection
3

(continued)

RUBBER MICROPHONE
EXTENSION CORDS FOR PRO -AUDIO
Available from Stock at these Stocking
Distributors or Factory Direct:

FEATURES:
1.

2.

AK
PAW J81410.1
Custom hoeun.
107 East Calhoun

Rubber Cable

I5Ó71753
1

"XLR" Type connec-

tors.
3.

Joni Ka

234 7399

CA
lan eamawack
YMe Rama Electric Co

6616 5unM161.a.
Hollywood. CA 90029
12131 465 3188
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1

]

3 61

í]

41

á

M.nm
Herne Radio Co
23 W 45110 S1.

New York. NY
12121 5 J5 5I111

IA

Frank Lumen

Tom Krelei
County Seat Music &Sound
7002nd S1. S.W.
Cedar Ram.. IA 52404

Maortin

AudioiNcleo

320 W 46th S,.
New Yak. NV 10036
12121541 5900

13191 366 9052

Paul Ash

Available
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in

lengths,

four
five

Wally Park
Associated Sound
2120 0 Street
Svamemo. CA 95616
19161 443 4773
Gene

Subic

Agee Music Co.
702 6r0.6wa5
San Diego. CA 92101
17141 232 4371

feet, 25 feet, 50 feet and 100 feet.

HrnJames Enlrarnea
712 Catherine
Ann Arbor. Mi48104
13131 994 0934
NJ
Frank Gwa+n
Sund Arm Co
5 Cindy Lane

Sam Aalt Music
Stares Throughout NY
NY
New
12121347 7757

Martin Wel.0.,1a

0wmum

Ammo

Y20

100

Yor k. NY 10003
12121260 2300

Gakhurll.NJ07712
120114936866

4. Low cost, MEC -P (5 feet) $9.00, MEC -25 $14.40, MEC -50

$21.35, & MEC -100 $33.25 Pro -Net.

SES
REM

OK
Greg óabenaen
Inc
2419 Omen

Audio

Oklahoma Car. GK 73106
14051 524 3232

SEND FOR YOUR FREE COPY OF OUR NEW 64 PAGE CATALOG

"Quality Engineered Sound Products"
SESCOM, INC.
P.O. Box 590

Gardena, CA 90247 U.S.A.
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Toll Free WATS (800) 421-1828
(213) 770 -3510 -TWX (910) 346.7023
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ESTIMATING LEVELS
With the microphone biased at 50mA d.c. and
spoken into at a normal voice, the signal level was
estimated as 60mV a.c. (rms). The minimum acceptable level across the headphone terminals (eT)
was estimated as 5mV a.c. (rms).
The microphone source resistance Rm was about
7551 at 500 Hz. The resultant circuit diagram is
shown below:
Rm

75n

75n

Rp
55x1

55n

The voltage across
el,

#3

#2

Rp
RP

+Rm]

OUTPUT CAPABILITY OF 741 OP AMP
The short circuit output current of a 741 is 20mA,
so its maximum rms output current will
be
20/
= 14.2 mA. This allows 1.4mA per headset,
for ten headsets, which at 551-1 per head is
VL = 1.4mA x 5551

2

es
60 mV

#1

X

level.

55I2

HEADSET

=es [n

is

where n is the number of headsets. Substituting for
eL, es, Rp and Rm, n = 5. Consequently, any more
than five headsets will have unacceptably low volume

750
eL

phones

= 78mV.
This is 23 dB above our minimum of 5mV per
headset, so it is satisfactory.

TO n

1

2

¡C2

3

FAIRCHILD
UGH

7812393

-1-

12V

C3

8000 µ F
25V
12V
2'

*

PNP,

ß> 50,

SMALL SIGNAL

Figure 4. The headset power supply,
signal.

'

PNP, ß

>

against open and short circuits in the headsets. Because
the frequency response requirements (200Hz to 3kHz)
and output swing required are relatively modest, the
ubiquitous 741 op amp may be used as an amplifier. Resistors R9 and R10 isolate a shorted headphone, ensuring
that the rest of the system will continue to operate.
Because the input bus is a virtual earth point, signal
current will be prevented from flowing through the bias
supply by the relatively low value resistor R5. Resistors
R3 and R4 are the input summing resistors.

SWI

RYI

SW2

RY2

50, small

Resistors RI and R2 act as dummy microphones, so
that the d.c. potential of the input bus does not change
significantly when a microphone is switched off.
The power supply schematic for the system is shown
in FIGURE 4. The design is conventional, except that separate supplies are used to isolate relay coil switching
transients from the microphone bias supply. The +12V
bias supply is regulated by i.c.2 and used as a reference
for the -12 volt op amp supply,
QZ and associated
resistors.
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classified

Closing date is the fifteenth of the second month preceding the date of issue.
Send copies to: Classified Ad Dept.
db THE SOUND ENGINEERING MAGAZINE
1120 Old Country Road, Plainview, New York 11803
Rates are 500 a Nord for commercial advertisements.
Frequency discounts: 3 times, 10 %; 6 times, 20 %; 12 times, 33%.
db Box number: $1.00 per issue.

TAPE HEAD REPLACEMENTS
LOWEST PRICES!
Large inventory of Nortronics
heads in stock. Includes specialized audio applications.

Rodel Electronics
115 Grand Ave.
Englewood, N.J. 07631

(201) 871 -3633
Send for free tape head replacement guide.

All classified

ads must be prepaid. Frequency discount
advertisements are to be prepaid in advance.

FOR SALE
NEW YORK'S LEADING DEALER specializing in semi -pro and professional
recording and p.a. equipment. Teac,
Tascam, Sound Workshop, Nakamichi,
dbx, MXR, Dynaco, Ads, Frazier, Eventide, Electro- Voice, Shure, Scotch, Max ell, Otani, Ampex, and more. We go both
ways: lowest prices in sealed factory

cartons, or complete laboratory checkout and installation. All equipment on
display. AUDIO BY ZIMET, 1038 Northern Blvd., Roslyn, 1.1., New York 11576.
(516) 621.0138.
AMPEX SPARE PARTS; technical support; updating kits, for discontinued professional audio models; available from
VIF International, Box 1555, Mountain
View, Ca. 94042. (408) 739 -9740.

TECHNIARTS, professional audio equipment: AKG. Ampex, Crown International,
dbx, Malatchi, Orban Parasound, Sescorn, in stock. Professional audio services: audio and acoustical analysis,
narrow band equalization, reverberation
time, frequency response, and noise level
measurements, broadcast and recording
systems design, fabrication, and installation. TECHNIARTS, 8555 Fenton St., Silver Spring, Md. 20910. (301) 585 -1118.
AMPEX TAPE. Ampex Audio studio
mastering tapes; 631 -641, 406 -407, and
"Grand Master" in stock for immediate
shipment; 1/4 ", 1" and 2 "; factory fresh.
Best prices. Techniarts, 8555 Fenton
St., Silver Spring, Md. 20910. (301)

585-1118.
FREE

CATALOG & AUDIO APPLICATIONS
CONSOLES
KITS A WIRED
AMPLIFIERS
MIC., EO ACM,
LINE, TAPE, DISC,
POWER
OSCILLATORS

AUDIO

OPMP 1,ABSoHC
üii ib'iie i

TAPE BIAS
POWER SUPPLIES

AUDIOARTS ENGINEERING parametric
equalizer, electronic crossover, disco
mixer, stage mixers. Audioarts Engineering, 286 Downs Rd., Bethany, Conn.

06525.
DYNACO RACK MOUNTS for all Dynaco
preamps, tuners, integrated amps. $24.95
postpaid in U.S., $22.50 in lots of three.
Audio by Zimet, 1038 Northern Blvd.,
Roslyn, N.Y. 11576. (516) 621 -0138.

AST: THE PROFESSIONAL SOUND
STORE. Full line of ALTEC and CROWN
professional audio, commercial, and
musical sound equipment; GAUSS and
CERWIN -VEGA speakers; factory authorized service on most speakers.
Large stock of ALTEC replacement diaphragms available. AST, 281 Church St.,
New York, N.Y. 10013. (212) 226 -7781.

DUPLICATOR REPAIR CENTER for all
brands of in- cassette duplicators. Factory- trained technicians. Work warranteed. Also big selection of new and
used duplicators. Tape and Production
Equipment Company, 2065 Peachtree
Industrial Court, Atlanta, Ga. 30341.
NAB ALUMINUM FLANGES. We manufacture 8 ", 101/2 ", & 14 ". For pricing,
write or call Records Reserve Corp., 56
Harvester Ave., Batavia, N.Y. 14020.
(716) 343 -2600.

CUSTOM CROSSOVER NETWORKS to
your specifications; a few or production
quantities. Power capacities to thousands of watts; inductors and capacitors
available separately; specify your needs
for rapid quotation. Also, PIEZO ELECTRIC TWEETERS-send for data sheet
and price schedules. TSR ENGINEERING,
5146 W. Imperial, Los Angeles, Ca.
90045. (213) 776 -6057.

CUTTERHEAD REPAIR SERVICE for all
model Westrex, HAECO, Grampian. Modifications done on Westrex. Avoid costly
down time, maximum 3 -day turnaround
upon receipt. Send for free brochure:
International Cutterhead Repair, 222
W. Palisades Blvd., Palisades Park, N.J.
07650. (201) 461-8658.
THE RESONATOR is more than a reverb. Designed for use with any console,
including Tascam. $359.00. Dyma, Box
1697, Taos, N.M. 87571.
A FEW competitively priced used Revox
A77 and A700 decks available. Completely reconditioned by Revox, virtually
indistinguishable from new and have
the standard Revox 90 -day warranty for

rebuilt machines. Satisfaction guaranteed. Write requirements to ESSI, Box
854, Hicksville, N.Y. 11802. (516) 9212620.
STAGE & STUDIO AUDIO EQUIPMENT.

Turnkey design, permanent mobile wiring /switching networks, flight cases.
component sales. AKG, BGW, dbx, EL/
TECH, Eventide, JBL, Orban /Parasound.
Otani, Robins, SAE, Sennheiser, Shure.
Soundcraft, Sound Workshop, Tascam,
and UREI. Midwest Sound, 4346 W.
63rd St., Chicago, III. 60629. (312) 7677272.
CROWN INTERNATIONAL. Complete repair, overhaul, and rebuilding service
for current and early model Crown tape
recorders and amplifiers. New and reconditioned recorders in stock for immediate delivery. Used Crown recorders
purchased and accepted for trade in.
TECHNIARTS, 8555 Fenton St., Silver
Spring, Md. 20910. (301) 585 -1118.
FREE CATALOG of studio kits, consoles,
p.a., discrete opamps. QCA, Box 1127,
Burbank, Ca. 91507.

ONE STOP
FOR ALL YOUR PROFESSIONAL

AUDIO REQUIREMENTS
BOTTOM LINE ORIENTED
F. T. C. BREWER CO.
P.O. Box 8057, Pensacola, Fla. 32505

CO

V
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FOR SALE

AUDIO and VIDEO
On a Professional Level

NAGY SHEAR -TYPE TAPE SPLICERS
FOR CASSETTE Vi 8
14 IN. TAPES
HAND- CRAFTED
FIELD PROVEN
FAST, ACCURATE

SELF -SHARPENING

NRPD Box

289 McLean, Va. 22101

ELECTRO -VOICE SENTRY PRODUCTS.
In stock: Sentry IV -B, Sentry III, and
Sentry V monitor loudspeaker systems
for professional monitoring and sound

reinforcement. Immediate air freight
shipment to any N. American destination. Florida dealer inquiries invited.
National Sound Co., Ft. Lauderdale,
Florida. (305) 462 -6862.

TRACKS!! The complete semi -pro recording center. Get our low prices on
Tascam, TEAC, Neotek, Multi- Track, dbx,
MXR Pro, Shure, BGW, Tapco and many
others. Complete studio packages available. Tracks!! from DJ's Music Ltd.,
1401 Blanchan, La Grange Park, IL
60525. (312) 354 -5666.

Lebow Labs specializes in equipment, sales, systems engineering,
and installation -full service and
demonstration facilities in- house.
We represent over 200 manufacturers of professional and semiprofessional equipment for recording, broadcast, sound reinforcement, and commercial sound. Call
or write for information and pricing (attention Peter Engel).
LEBOW LABS, INC.

424 Cambridge St.
Allston (Boston), Mass. 02134
(617) 782 -0600

FOR SALE: 100 empty 10 in. reels for
1/2" tape. Glen Morgan, Music Dept.,
Lycoming College, Williamsport, Pa.

17701.

REELS AND BOXES 5" and 7" large
and small hubs; heavy duty white boxes.
W -M Sales, 1118 Dula Circle, Duncanville, Texas 75116. (214) 296 -2773.
FOUR JBL 2355 horns with 2482 drivers;
excellent condition. $1,000.00 or $250.00
each. (605) 698-3939.

CLASSES IN MUSIC RECORDING, record production, publishing, disc mastering, film recording, taught by famous
engineers and producers; held in 16/24 track recording studios. Contact: University of Sound Arts, 2040 Ave. of the
Stars, Suite 400, Century City, Ca.,

90067. (213) 553-4742.
3M M79's, 16 -, 8 -, 4 -, and 2- track; Helios recording consoles; Tascam 80 -8's
and 25 -2's; dbx n -r; AKG reverb; E -V,
Shure, Sennheiser, & AKG microphones;
Crown amplifiers, overstocked. Call Ben
today at Rowton Professional Audio,
Route 4, Box 5, Paducah, Ky. 42001.

(502) 898 -6203.
THE LIBRARY
Sound effects recorded in STEREO using Dolby throughout. Over 350 effects on ten discs.
$100.00. Write The Library, P.O. Box
18145, Denver, Colo. 80218.

STUDIO SOUND -Europe's leading professional magazine. Back issues available from July '73 through June '75. $1
each, postpaid. 3P Recording, P.O. Box
99569, San Francisco, Ca. 94109.

BIGGIES SELLS FOR LESS. SP- 10MK11,
$594.96. Shure M -67 mixer, $160.85.
Revox A77, $815.15. All new, fully guaranteed. Top Brands for Less. Biggie's
Discount Audio. P.O. Box 1708, Phoenix, Arizona 85001. (602) 271 -9397.

.

AUTHORIZED AMPEX sales and service;
electrical /mechanical manufacturing and
design of studio equipment; motor rebuilding. F. R. Dickinston, Jr., Inc., P.O.
Box 547, Bloomfield, N.J. 07003. (201)
429 -8996.

MODERN RECORDING TECHNIQUES by
Robert E. Runstein. The only book covering all aspects of multi -track pop
music
recording from microphones
through disc cutting. For engineers, producers, and musicians. $9.95 prepaid.
Robert E. Runstein, 44 Dinsmore Ave.
Apt. 610, Framingham, Mass. 01701.

BODE FREQUENCY SHIFTERS
Since 1963
Featuring the universal model 735
and other studio and anti -feedback models, plus the line of

Polyfusion synthesizer modules
and equipment. For details, contact:
Harald Bode
Bode Sound Company
1344 Abington PI.
N. Tonawanda, N.Y. 14120
(716) 692 -1670

CASSETTES AND REEL TAPES, bottom
prices. Name brands or custom -loaded
with Scotch or BASF. Super mastering
computer cassettes with specially formulated tape. Prepaid shipments. Duplicators, accessories, supplies. Write
Stanford International, Box 609D, San
Carlos, Ca. 94070.

TEST RECORD for equalizing stereo
systems. Helps you sell equalizers and
installation services. Pink noise in 1/3
octave bands, type QR- 2011 -1 @ $20.
Used with precision sound level meter
or B & K 2219S. B&K Instruments, Inc.,
5111 W. 164th St., Cleveland, Ohio

MCI 24 -TRACK recording console with

producer's desk; matching equipment
rack; plus extras. $19,500. (312) 2252110, Paul.

AMPEX, SCULLY, TASCAM, all major
professional audio lines. Top dollar
trade -ins, 15 minutes George Washington Bridge. Professional Audio Video
Corporation, 342 Main St., Paterson,
N.J. 07505. (201) 523 -3333.

AMPEX MM -1000 deck only, with 16track heads (never used). 60/40 Company, P.O. Box 815, Malibu, Ca. 90265.

44142.
3M 4- TRACK, 15 -30 i.p.s., $3,900; Phase

DECOURSEY
ACTIVE
ELECTRONIC
CROSSOVERS. Model 110 dividing network; complete with regulated power
supply, for bi -amp, tri -amp, or quad amp. Custom assembled to meet your
specifications. Monaural, stereo, or with
derived third channel. Plug -in Butterworth (maximally flat) filters; 6, 12 or
18 dB per octave at any desired frequency. OPTIONS: Summer for single
woofer systems, VLF hi -pass filters for
elimination of subsonic noise, derived
third channel. FOR OEM OR HOME ASSEMBLERS: Model 500 or 600 dual filters. Regulated power supplies. Write for
new brochure. DeCoursey Engineering
Laboratory, 11828 Jefferson Blvd., Cul-

ver City, Ca. 90230. (213) 397 -9668.

shifter, $190; V.S.O., $400; two Studer
A -80 Electronics, $800 each; AKG BX20E
reverb, $2,500. (213) 461 -3717, ask for
Brian.

URIE, Sennheiser, Crown,
Em(lar, Cetec, Yamaha, Otan,
Shure, AKG, etc.

r

1

electroacoustic
systems J
P.O. Drawer 1923
Athens. Ga. 30601

150 N.

Hull St.

(404) 353 -1283

PROFESSIONAL AUDIO SALES and
rentals, serving the recording and sound
reinforcement fields. Competitive pricing
and wide selection, including Yamaha.
Stevenson /Interface, Lexicon, Otari, dbx,
UREI, White, Crown, Phase Linear, AKG,
Terry Hanley Stage Monitors and
Headset /Intercom Systems, to mention onl ya few. Also, in -house metal,
wood, and electronics shops produce
custom amp racks, road cases, mic
snakes, etc. Call or write today! Terry
Hanley Audio Systems, Inc., 329 Elm
St., Cambridge, Mass. 02139. (617)
661 -1520.

FREE MUSIC INDUSTRY CATALOG of
the most comprehensive list of entertainment publications ever compiled.
Write: Talent & Booking, Dept. db -2,
P.O. Box 3030, Los Angeles, Ca. 90028
or call toll free (800) 421 -4100.

OPAMP POWER SUPPLY. For Opamp
filters, amplifiers, etc. Delivers +15
volts at 50 mA, regulated. Compact;
suitable for p.c. board mounting. Each
$27.50. De Coursey Engineering Laboratory, 11828 Jefferson Blvd., Culver City,
Ca. 90230. (213) 397 -9668.

CROWN DC -300A; UREI 560 feedback
suppressor; Phase Linear auto- correlator; Stax 12S preamp w /headphones.
All little used. (804) 293- 8294/2951588.

NEUMANN COMPUTER controlled disc
mastering system, including many accessories. Currently operating in Ruston,
Louisiana. Replacement cost in excess
of $120,000.00. ASCO selling price:
$50,000.00. Write or call for details:
Ron Newdoll, Accurate Sound Corp.,
114 Fifth Ave., Redwood City, Ca.
94063. (415) 365 -2843.

PROFESSIONAL SOUND COMPONENTS
from Crown, TAPCO, Soundcraft, Eventide, Community Light and Sound, Malatchi, Tascam, dbx, Gauss, Spider /Peavey,
Sound Workshop, and many more. Hear
it all at Gary Gand Music, 172 Skokie
Valley Rd., Highland Park, III. 60035.
(312) 831 -3080.

R -11 professional
tape recorder; 71/2/15 in. /sec.; $300.00.
(212) OR 4 -3060.

FOR SALE: PRESTO

3M SERIES 400 M -23 8 -track tape recorder, 6 years old, replaced heads
(minimal wear), very good condition, specifications and pictures available upon
request, $6,000.00. W. Ramsey. (512)

478 -9294. (512) 478 -3141.

MAXELL, AMPEX, Capitol and Columbia reel tape; bulk and custom loaded.
Custom length duplicator cassettes.
Reels, boxes, leader tape, splicers. For
complete catalog, write Omega Audio
Products, Box 39253, Redford, Michigan 48239.

FIVE PRACTICALLY VIRGIN MICROPHONES for p.a. or semi -pro recording:
2 Electro -Voice 635A omni dynamic; 3
AKG D -1000E cardioid dynamic w /windscreens; 1 B &O type BM5 ribbon stereo
-really mellow! All w /mounts and basic
cable. $260 takes all! Gene Tunezi, 2
Belmont Pl., Staten Island, N.Y. 10301.

(212) 727-7498.

BEST OFFER, all equipment in excellent
condition. 1 set 8 -track heads, for 3M
model M -79 recorder; 1 AKG BX -20E
reverberation unit; 1 Quantum QM -12A,
12 -in /4 -out with additional factory -installed options. Unit never installed. 1
Omnipressor Model 2826. Contact Frank
Tarsia (215) 561 -3660.

CETEC COPY CASSETTE, model 2, excellent condition, new heads, $1,275.
Sound Advice, 1906 Beacon, Brookline,
Ma. 02146. (617) 734 -2727.

COMPLETE NEUMANN RECORDING
STUDIO with Neumann mixing console
and microphones, EMT equipment, etc.
Write or call for details: Ron Newdoll,
Accurate Sound Corp., 114 Fifth Ave.,
Redwood City, Ca. 94063. (415) 3652843.

AUDIO TECHNIQUES, INC., a
state-of- the -art 16 -track studio in northern Vermont, in business for seven years,
seeks an experienced engineer knowledgeable in maintenance, design, and
session work for full time employment.
Must relocate to Vermont and must be
willing to start off on commission with
a low guarantee. Call (802) 425 -2111,
for Bill.

BUSINESS OPPORTUNITIES

MANUFACTURERS'
REPRESENTATIVES WANTED
Potentially important new ElectroAcoustic manufacturer of professional, general purpose, and special purpose microphones initially.
First major new product line introduced in the U.S. produced by
highly innovative and competitive
offshore company working with
experienced American management. The line encompasses both
user and distributor incentives.
Significantly, will offer quality, reliability, and style at important
price points now neglected. Seeking long term relations with qualified representatives. All inquiries
will be treated in absolute confidence.
Please write, Dept. 42, db Mag-

azine, 1120 Old Country
Planview, N.Y. 11803.

Rd.,

WANTED: INVESTMENT CAPITAL for
sound equipment rental company. Pays
interest; minimum investment,
20 %,
$5,000. Return principal and interest
monthly within two years. Serco, 6820
Santa Monica Blvd., Los Angeles, Ca.
90038. (213) 461 -2961.

WANTED

WANTED: TRANSCRIPTION discs, any
size, speed. Radio shows, music. Box
724 -db, Redmond, Wa. 98052.

EARTH

WANTED: STEVESON INTERFACE CONSOLE and modules, or similar quality
product and studio accessories. Box
2159, Winnipeg, Manitoba, Canada
R3C 3R2. (204) 888-6099.

EMPLOYMENT
MCI JH -110 2 -track w /mono head assembly; return to zero; cabinet; less
than 100 hours. Thompson CSF 4440A
Audimax, like new. $575. Cooper Time
Cube, make offer. UREI 1176LN limiter,
$385. Fisher -Burke. (602) 257 -0225.

NEUMANN MICROPHONES; Tascam Band 16 -track recorders; Orban Para sound, UREI, AKG microphones; Crown
amplifiers and decks in stock. Shipping
and insurance prepaid by us. Barclay
Recording & Electronics, 503 Haverford
Ave., Narberth, Pa. 19072. (215) 6673048.

YOUNG RECORDING ENGINEER seeks
to relocate in 16- or 8-track established
studio. 51/2 years experience in top 40,
jazz, jingles, classical, c &w. Tapes and
resume on request. S. Peppos, 1109
Waterfront Dr. 4,201, Virginia Beach,
Va. 23451. (804) 428 -0586.

EXPERIENCED MUSIC MIXER
For major N.Y.C. studio, expanding
staff. Send resume to Dept. 72, db
Magazine, 1120 Old Country Rd.,
Plainview, NY 11803.

o

o

PeoPle/Places/haPPenings

Contravening certain abuses caused
unauthorized persons importing
their products, Uher of America has
registered their trademark. In the future only authorized distributors will
be entitled to sell products bearing the
Uher trademark.

Wilfred A. Malmlund, formerly
supervisory consultant of Bolt, Beranek, and Newman Inc. has opened his
own office at 18310 Los Alimos St..
Northridge. Ca. 91326. Mr. Malmlund
will be available as a consultant in
architectural acoustics, sound system
design, and noise control.

by

Organizational restructuring and
personnel appointments have marked
the assumption of the presidency of
the Tape -Athon Corporation of Inglewood, Ca. by Lee Tate. Mr. Tate has
created four new divisions: Sales/
Marketing Operations, Engineering.
and Audio Products. The new divisions are focalized by Wally Rubin for
Sales /Marketing, Joe E. Otis in Audio
Products, Robert Haller, director of
Operations, and Bernard Sayers heading Engineering.

Edward A. Schober has been named
manager of technical systems and service at CCA Electronics Corporation
of Gloucester City, N.J. Mr. Schober
comes from Teledyne, Inc. He will be
responsible for technical liaison with
customers.
The appointment of Arthur Constantine as sales manager has been
announced by Fidelipac, of Mount
Laurel, N.J. Mr. Constantine will be
responsible for the marketing of tape
cartridges and accessories. He comes
to Fidelipac from CCA Electronics.

Masaji Takahashi has been named
as president of the TEAC Corpora-

tion, of Montebello, Ca. Mildo Matsu bayashi will continue as executive vice
president. Other personnel changes include the appointment of Allen Novick as a vice president and Joseph A.
Pershes as national sales manager of
TEAC's audio product line. Jorge
Montero has been promoted to the
post of national sales manager of the
special products group.

vo

Election of Eugene P. Foley as vice
president and treasurer and John S.
Johnson as vice president and controller has been announced by RCA Global Communications, Inc. of New
York City. Mr. Foley had formerly
served as treasurer of the firm, and
Mr. Johnson as vice president, capital projects and internal controls.

EARGLE

John Eargle has joined James B.
Lansing Sound of Northridge, California in the capacity of vice president
for product development. Mr. Eargle.
who formerly headed his own consulting firm, JME Associates, has particular expertise in music, combined
with engineering. He served as president of the Audio Engineering Society and is the author of the technical guide, Sound Recording.
The election of Ray Dowling as executive vice president of Switchcraft,
Inc. Chicago-based subsidiary of the
Raytheon Company, has been announced. Mr. Dowling comes from
Raytheon, where he has served for fifteen years. Another development at
Switchcraft is the appointment of Comtec, of Seattle, Washington as sales
representatives for the company's electro- mechanical component lines in the
Pacific Northwest.
The appointment of Charles F.
Rockhill to the position of Beaucart
sales manager, responsible for all
broadcast industry sales, has been announced at UMC Electronics Co., of
North Haven, Connecticut. Mr. Rock hill comes to UMC from McMartin
Industries.

Star Enterprises, of Santa Ana, Ca.
has been selected by Community Light
& Sound as their representatives in
California, Arizona and Las Vegas.
Bob Rufkahr is in charge of the operation. As Canadian representatives, La
Salle Audio Products, Ltd. of Montreal
have been appointed, with Jacques
Bogos in charge.
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Two new territorial marketing managers have been appointed by TDK
Electronics Corp., of Garden City.
N.Y. Robert Mehl, based in Georgia,
will cover the southeastern area and
Michael Fay will cover the mid- Atlantic states from Maryland.

The promotion of Neil R. Vander
Dussen to the post of divisional vice
president and general manager of
RCA's commercial systems division.
has been announced. Mr. Vander
Dussen's successor is J. Edgar Hill,
who will assume the position of divisional vice president and general manager of broadcast systems.

AKG Acoustics, of Mahwah, N.J.
has appointed VF Sales of Canton,
Michigan as manufacturers' representatives to handle dealer relations for
microphones, headphones, phonocartridges, and reverberation systems. The
operation is headed by Greg Williams.
In tribute to his pioneering work in
the development of television, Dr.
Vladimir Kosma Zworykin of RCA
has been elected to the National Inventors Hall of Fame. Dr. Zworykin
has received 27 major awards for his
inventions, including the National
Medal of Science, conferred on him
by President Lyndon Johnson in 1966.

Two recent appointments at Audio
Design Recording, of Berkshire,
England have placed Len Lewis in the
post of world wide marketing director,
and in his former position, Chris Walden. Mr. Walden, formerly of Alice
Ltd., will take over Mr. Lewis' responsibilities as United Kingdom sales director. Audio & Design's affairs in
Denmark are now in the hands of
Audiophil, of Copenhagen. Denis Tyler, Ltd. has taken over the representation of the firm in eastern Europe.
&

Unbelievable?
Believe it.
A series of tests
conducted by a leading
independent audio- testing laboratory prove it.
The tests show that the ADC XLM-MKII cartridge causes no
perceivable wear until after 60 plays. Industry sources estimate the
'life of a record" (the average number of times a record is played)
to be 40 to 50 plays.
Other cartridge manufacturers
may talk about less record wear,
but ADC has proven no wear
over the life of your record.
The reason for this is our unique patented design.
It's patent #3294405.
We call it the "induced magnet" cartridge.
Most cartridges are designed so that
a heavy magnet is part of the
moving system.
The ADC XLMII is different, because our engineers found a way to detach the magnet and
osition it above the stylus, so the stylus applies less pressure against the groove.
Less pressure means less wear.
The fact is, of all the leading brands, ADC cartridges have the lowest mass
ving system you can buy. That means better sound and superior performance.
The XLM frequency response is exceptionally flat, from 15Hz to 24KHz ± 1.5dB.
d for the ultimate in stereo reproduction, It has a minimum of 28dB of
nnel separation.
Think about it. In the long run you'll probably spend more on your record collection than you will on
your whole stereo system. So it makes sense to buy a cartridge with proof
that it makes your records sound better and live longer.
The ADC low mass cartridge.
Unbelievable.

ADC CARTRIDG
S NO

EREIVABLE VILE
ER THE LIFE
FYOURREC

/

k/

ADC

r1

OW MASS CARTRIDGE.

A BSR COMPANY
ADC Phono Cartridges
A Division of

HELPS YOUR RECORDS LIVE LONGER

BSR Consumer Products Group
Rte. 303, Blauvelt, N.Y. 10913

THE DIFFERENCE

THE PROOF:

ADC
XLM-MK-II
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This is a photomicrograph of a
20kHz record groove that has
never been played before.

-

.282"

This is a photomicrograph of a
similar 20kHz record groove
played 75 times with an ADC
XLM-MKII cartridge. As you can
see there is no difference.
If you'd like

The way to get the most accurate reproduction of sound is to
lower the total effective mass
of the moving parts of the
stylus. And that's exactly what

your own personal copy of the test result, write to ADC at address shown above.
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our engineers did. In fact, of
all the leading brands, ADC cartridges have the lowest mass
moving system you can buy.
INDUCED MAGNET
MAGNET

THE

DEPENDABLE
PERFORMERS

No glory. No fame. No glitter. But every bit a star.
The pros. They're on stage night after night.
The dependability acquired through 40 years of
Performance after performance. The business is experience. The clarity for which the "Voice of
in their blood.
the Theatre" has long been famous. The versatility
to meet the varied demands of professional
But there are other pros too. Like Altec sound
musicians. Altec sound systems -the dependable
systems. Most of the time they're not even
performers.
seen-but you know they're there.
The Altec "Voice of the Theatre" heritage offers Location photography courtesy of Knott's Berry Farm
the dependability, clarity and versatility that
performers of all kinds recognize the world over.
záie.sarind of expeìve.x.
1515 So. Manchester Ave., Anaheim, Calif. 92803 714/774 -2900

ALTEC

ALTEC CORPORATION
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