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THE REALITY
PREAMP
FOR 3500

Made by Stax.
Simple.

Modest in size.
But strikingly real.

Please examine the
specifications —consider
the theoretical advaitages
of all FET Class-A circuit-y.
But the final test device

i5 the human mind.

Touch -eality through
your aucio system with
the Stax SRA-12S
preamp. And note taat
the SRA-12S also diives
Stax headphones directly.

At franchised Amerizan
Audiopcrt dealers.

d American Audioport

909 University Avenue
Columa, Missouri 65201
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The perfect Bicentennial souvenir.

A B-1-C (bee-eye-cee) Multiple Play Manual Turntable is one of the finest
turntables you can buy at any price.

It also happens to be the only multiple play turntable developed and buiit
entirely in the USA, and we think it has a lot to say about some particularly American
qualities we're celebrating in this bicentennial year.

It’s innovative. When it first appeared it did things no other turntable could
do. Today it’s still miles ahead of the competition from abroad.

It’s tough and honest. There are no frills for the sake of frills. Just a rugged
instrument that does what it’s supposed to do...superbly.

Technologically it’'s a masterpiece, a true combination of design sophistication,
production wizardry, and quality control.

And in the best American tradition it's priced so that anyone seriously
interested in good music can afford one.

There are three models: the 940 — about $110, the 960 — about $160, and the
980 — about $200. See them at your audio dealer’s. Or write for information to B'I-C

Turntables, Westbury, N.Y. 11590. g
BRITISH INDUSTRIES CD.. A DIVISION DF AVNET INC. ¢1975
Check No. 8 on Reaader Service Card ‘



itself.

The Phase Linear 400 Power
Amplifier has only one serious
competitor when it comes to
advanced design, superior perfor-
mance, made-one-at-a-time
craftsmanship, proven reliability,
elegant appearance . . . and
incomparable value. And that’s
the Phase Linear 700B. Hear
them both at your dealer soon.

Shase
o%f (X214
400

THE POWERFUL DIFFERENCE

201 watts per channel, min. RMS at 8 ohms
from 20 Hz-20 kHz with no more than .25%
total harmonic distortion.

PHASE LINEAR CORPORATION

20121 - 48th Avenue S W
Lynnwood, Washington 98036

Check No. 22 an Reader Service Card
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Joseph Giovanelli

Right Channel Lacks Bass

Q. The right channel of my receiver
does not have enough bass. On any
material, the right channel will repro-
duce any low bass note correctly but it
just does not give the proper sound
of, say, a bass drum punch. Adjusting
the balance does not help. The bass
will be centered, but the "kick’” will
still be in the left side only. Repair-
men state that there is nothing that
they can do because the right side re-
produces any bass note correctly.
Please advise. —Bob Powers, Brecks-
ville, Ohio

A. Itis not unusual to find an appar-
ent lack of bass in one channel of a
music system. Yet, that channel will
measure just as well as the good ctan-
nel. This apparent lack of bass is usual-
ly the result of nothing more than a
room acoustics problem.

To determine whether this is the sit-
uation, interchange the speaker leads,
that is to say, the lead connected to
the left speaker should be re-
connected to the right channel of the
amplifier and vice versa. Use a mon-
ophonic program source and listen to
the sound quality. If the deficiency of
bass now occurs in the left channel,
then you will know for sure that
something is wrong with the ampli-
fier. If, on the other hand, the bass is
still deficient on the right channel,
then the problem will be that of room
acoustics. | doubt that loudspeakers
will be the source of the problem, un-
less the speakers are not a matched
pair.

In the event the amplifier is found
to be lacking in bass on the right
channel, despite the information sup-
plied you by repairmen, obtain a ser-
vice manual from the manufacturer of
the receiver and make step by step
checks, using the information sup-
plied in that manual. Compare fre-
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quency response stage by stage be-
tween the left (good) channel and the
right (bad) channel. You will reach a
stage which shows a lack of bass, and,
of course, it is this stage which must
be checked into further to disclose
the exact cause of the low-frequency
loss.

Disc Rumbie

Q. | have a problem with intrusive
rumble when I play stereo discs. This
happens during quiet passages when |
listen to stereo. When | switch to
mono, the rumble often goes away. |
have thought the turntable is not at
fault. Can it be a defective cartridge?
Maybe it’'s my records?—Eugene E.
Kucza, Westchester, Ill.

A. A turntable can produce rumble
such that, when the system is switched
to mono, it is somewhat lower. This is
because the rumble component in
the machine may be mostly vertical,
and the response of the mono-con-
nected pickup is purely lateral. There-
fore, we cannot immediately rule out
the turntable. However, if it happens
only with certain discs, or to a
markediy-differing degree with vari-
ous records, we know that the discs
are at fault, not the turntable. There is
nothing you can do about faulty discs.

Some rumble can be introduced
during the cutting process. Pressing
problems having to do with the flat-
ness of the bed holding the stampers
in the press can also cause noise, Usu-
ally this sound is “roaring’’ rather than
that of a low-pitched "“rumble”
though. won

If you have a problem or question on audlo, write
to Mr. Joseph Giovanelli, at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. Ali letters
are answered. Please enclose a stamped, self-
addressed envelope.
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onits ears.

At the Convention of the Audio Engineering Society
in Los Angeles last May, Sansui demonstrated a new
concept in loudspeaker design.

The reception from these experts — chief engineers
of radio and TV stations, record producers, recording

engineers and sales executives of audio companies —was
even more sensational than we ourselves expected.

And these are the reasons:

Unlike conventional speakers, the LM design incor-
porates a multi-radiational tweeter device. High frequencies

instead of being lost through encapsulation, are diverted through

three special exponential horns and recovered into sound energy that
adds a breathtaking sense of ambience, and realism. The LM speakers also display
extremely stable and well-defined stereo images. At the same
time, both the transient response and efficiency of the system are

CUT-A-WAY

"
- greatly increased. An extra large woofer assembly gives exceptionally
- strong bass response ordinarily available only in much larger
i and more expensive speakers.
r Hear the LM 10s at $250.00/pr* the LM 220s at $340.00/pr*
A and the LM 330s at $400.00/pr* at your nearest Sansui
B franchised dealer. You never heard music so alive before. LM 330

*The value shownis for informational pumoses only. The actual resaie price
willbe setby the individual Sansui dealer at his option.
Cabinets finished in simulated walnut grain.

LM 110

Multi-radiational Lo
- tweeter . ~
- SANSUI ELECTRONICS CORP. [LY/ 7 Ly 172
= Woodside, New York 11377 » Gardena, California 90247
~— SANSUI ELECTRIC CQ., LTD., Tokyo. Japan « SANSUI AUDIO EUROPE S.A .,
“— Antwerp, Belgium » ELECTRONIC DISTRIBUTORS (Canada) Vancouver 9. 8.C.

Check No. 30 on Reader Service Card



You don’t need to be a
physicist to appreciate

the difference.

The difference between the amt-
1a bookshelf speaker system and
all the others. Take oft the grille.
You can see the difference. Listen
to it. You can hear the difference.
The difference is the Heil Air-
Motion Transformer.

All the ather speakers merely
push the air. The Heil Air-Motion
Transformer actually accelerates
air by squeezing it: effecting the
most efficient transfer of an elec-
trical signal to air motion of any
device known. Result: superior
sound reproduction.

When you look for speakers, trust
your ears as well as vour eyes.
Compare our new Heil Air-Motion
Transformer system to any con-
ventional speaker.

Your ears will
appreciate.the difference.

Call toll free for the ESS dealer nearest you.

(800) 447-4700

{In llinois cail 800-322-4400)

P s

). inc. PO. Box 26266, Sacramento
California 95827.

ESS products are available in Canada through ESS CANADA,

( Tape Guide

Herman Burstein

How Often To Clean Heads

Q. | have an Advent cassette
recorder and am wondering and con-
cerned about head wear. Advent’s in-
struction manual tells you to clean the
heads every 10 to 15 hours, whereas
most tape recorders suggest every 50
hours—C. L. Moody, Virgina Beach,
Va.

A. Usually the manufacturer knows
his own machine best, and it is wise to
follow his advice about cleaning and
other maintenance procedures for his
product. From what | have seen, most
tape recorder manufacturers recom-
mend cleaning and demagnetizing
the heads after about every 8 hours of
use, i.e. after the equivalent of a nor-
mal working day.

Tape “Dust Bug”’

Q. I am quite happy with my tape
machine except for one problem
which | find frustrating: drop-outs. |
believe there is nothing wrong with
the machine, and since | only notice
the drop-outs because of a com-
bination of factors, this makes the
fault more obvious. Maybe | am just
very fussy! | record mostly steady,
pure tones (solo flute) on which any
defect is bound to be more notice-
able. I use earphones, so that room
reverb does not mask the drop out.
My machine is quarter-track and uses
no pressure pads. | am young and my
hearing extends beyond 17 kHz; the
problem is most obvious at higher fre-
quencies.

Head cleaning was not enough, so |
tried putting a piece of cloth in the
tape path to wipe the surface of the
tape, attaching it to the tape tension
arm. This has essentially licked the
problem. However, can this “dust
bug’ damage the tape?—Pierre Lewis,
Edmonton, Alberta.

A. Tape imperfections—in the tape
or on it in the form of dust, dirt,
etc.—cause drop-outs. The wider the
track, the more chance these im-

6

perfections have to average out; that
is, drop-outs are less likely to be no-
ticeable. Some tapes are better than
others with respect to this problem;
they have fewer irregularities in the
oxide. Your solution, provided it does
not noticeably increase wow and flut-
ter, sounds like a suitable one. It
doesn’t seem that your ““dust bug”
would have any more effect on tape
wear than does a tape head and per-
haps less. It also may be that tape ten-
sion has increased as the result of your
attaching a cloth to the tension arm,
and this may be helping to reduce
drop out.

S/N vs. Response

Q. I have a TEAC tape deck and am
interested in having it rebiased for
low-noise tape. | recently had it tested
at a local place, but they said frequen-
cy response would probably suffer al-
though S/N would improve. Another
dealer said this is untrue. I am inter-
ested in improving the S/N ratio, but
not at the cost of reduced frequency
response. Can you give me an ob-
jective opinion?—Shelby Remington,
New Haven, Conn.

A. Without going into the matter of
who said what, and how correctly, it
should be possible, through an appro-
priate increase in bias, to adjust your
tape deck so that when using low
noise tape you will get an improve-
ment in S/N along with treble re-
sponse at least as good as and perhaps
better than before. When having your
machine rebiased by a competent
technician, bring along a reel of the
tape you plan to use. If the technician
is conscientious as well as competent,
the results should be satisfactory.

if you have a problem or question on tape recor-
ding, write to Mr. Herman Burstein at AUDIO, 401
North Broad Street, Philadelphia, Pa. 19108. All
letters are answered. Please enclose a stamped,
self-addressed envelope.

AUDIO ¢ MAY, 1976



R You work hard when

j tyou’re.recording. It
—— &E\‘" akes time and con-
. A& centration. And a tape
about to run out usu-
i ally means stopping to
" 1nterchan%e reels, rethread, and
generally get the feeling that you’re
starting all over again. The 4070G lets
you keep on recording because it records
and plays in both
directions. With
= e S o 7 full monitoring
, , /' capabilities. And
S for the we= - »
times when E
music makes
. the mood, the
automatic repeat function lets - -.
you enjoy a favorite tape for as long as
{vou like. The 4070G. :
ou won’t have to worry
about running out of tape
right in the middle.
Just press the button and
keep on recording.

......

TEAC. 4070G

° The leader. Always has been.
I TEAC Corporation of America 7733 Telegraph Road. Montebello, Ca. 90640 © TEAC 1976

:A:;t call (800) 147-4700 or (800) 322-4400 in Illinois. toll free, for the name of your nearest TEAC retailer.
He'll be happy to show you thie 4070G in action.



Goodtime caprule.

Saving flesting moments requires a quality
tape recorder. But, just as a camera can
be no betier than its lens, tapes can be no
better than the microphone. Whether it
costs $200, $500—even $1,000—a tape
recorder can be significantly improved by
the addition of a Shure unidirectional mi-
crophone—a mike that can be ‘aimed’ so
that only the target sounds will be re-
corded. Microphone misers who ignore this
will never hear the true sound of recorded
music lessons, parties, classes, speech
therapy, seund movies and rehearsals. With
Shure microphones, creating tomorrow's
treasures is today’s pleasure.

Shure Brothers Inc.

222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

N EESEE

Manufacterers of high fidelity components,
microphones, sound systems and related circuitry.

Check No. 32 on Reader Service Card

[W hat's New in Audio

Epicure Loudspeaker

Epicure Five is a two-way air-suspen-
sion system, using a 6-in. low-mass
woofer and a 1-in. air-spring tweeter
with a balanced low-mass voice coil
assembly. Each system has a tweeter
level control for balancing the system.
The 11 in. H. x 15 in. W. x 77 in. D.
speaker has a dispersion of 180 de-
grees. Frequency response is 50 to
20,000 Hz. +3 dB. Weight is 36 Ibs,,
and the system has a 10-year warranty.
Price, $70.00.

Check No. 82 on Reader Service Card

Noise Suppressor

-
4

wovsE SUPPRESSOR

The Source Engineering Model
DBM noise suppressor is an open-end
design compatible with any audio
source, with a specified 14-to-20 dB
improvement in apparent S/N ratio
and a -60 to -20 dB independently ad-
justable suppression range for each
channel. The suppressor has a stated
reference level of 0.775 V rms (0 dBm
from a 600-ohm line) suitable for pro-
fessional systems and with an over-
load factor of 16 dB. Price: $250.00.

Check No. 83 on Reader Service Card

Graphic Equalizer

' 312 625 125 250 500 WK 2K
|

i

i

GRAPHIC EQUALIZER

- 2 3

The MXR Ten-Band Graphic Equal-
izer is a portable tone-control unit
which divides the frequency spectrum
into ten one-octave bands. Inputs are
through 1/4-inch phone jacks, and
the unit’s slide controls permit modi-
fying the instrument frequency to
create a desired sound or the control
feedback in PA systems. The dynamic
range is 30 Hz—20 kHz =1 dBm. The
unit is ruggedly and compactly
housed for traveling and a.c. powered
for permanent installation. Price:

$139.95.
Check No. 84 on Reader Service Card

E-V Wheel & Belt Finder
-1
€ EVGAMEInc. == == «

320~ (316) 378040

P

- |

mi

ar : ! 2.8 3

SBW-1 wheel and belt finder is a plas-
tic-coated slide-rule caliper-type de-
vice that enables the user to measure
any dimension of a phonograph or
tape wheel or belt including inside
and outside circumferences, widths,
thicknesses, diameters and cut
lengths. Either the decimal or metric
system may be used for measurement.

Check No. 85 on Reader Service Card
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Reintroducing A World Standard...
CBS Laboratories’ STR Professional Test Records

For over ten years, the original series of these high-precision test records

\ - set a standard for the audio industry. Now the new series sets an even
?é;hn'\ﬁﬂ‘,égﬂggﬂ higher standard. It's been revised, recut and expanded.

PROFESSY

The new series consists of eight records for professionals and one for
non-professional audiophiles.

Each record contains a complete series of easy-to-use tests to help you
rapidly and accurately evaluate components and systems. Even one of
these records can eliminate the need for costly, additional equipment.
Each will find productive use and save you hours in the laboratory, on the
production line and in field testing.

Take a look at what this essential testing series contains:

SEVEN STEPS TO BETTER LISTENING-For only $6.98, you can improve your system with CBS Laboratories’ “Seven Steps to Better
Listening.” This high-precision test record enables you to make sure that your equipment functions properly . . . to tune your system to
your ears and your room acoustics. Included is a detailed 16-page booklet by Audio’s Edward Tatnall Canby explaining how to use the
record to improve the performance of your system. With the record you can perform the following “ears alone” tests: left-right
identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and
vertical tracking.

WSTEREOPHONIC FREQUENCY TEST RECORD STR 100 Designed for the
evaluation of pickups and systems. Provides a constanl amplitude
characteristic below 500 Hz and a constant velocity characteristic above
500 Hz. Tests include: Sweep Frequencg—wnh the sweep rate
synchronized for use with a graphic level recorder; Spot Frequency—with
voice announcements; Channel Separation; Wavelength Loss and Stylus
Wear—to pinpoint oversize or worn-out styli, and excessive pickup
tracking force; Compliance; Phasing; Vertical'and Lateral Tracking: Tone
Arm Resonance—to check system performance at low and subaudible
frequencies and thus reveal’ undamped resonance whick may cause
equipment overloading.

% SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD
STR 112 Enables detailed study of tracking capabilities of stereophonic
phonograph pickups. The square wave modulation allows a rapid appraisal
of stylus-tip mass, damping, and tracking. Low frequency compliance and
tracking are determined by means of 300-Hz bands of progressively
increasing amplitude. Intermodulation distortion measurements are made

ossible by graduated 200-Hz intermodulation test bands. The Str 112 has
een cut with vertical angle approximating 15°, which is representative of
current recording practice.

¥ BROADCAST TEST RECORD STR 151 Developed especially to meet the
needs of broadcast engineers, audiophiles, and other professionals
seeking a convenient signal source for the testing and adjustment of all
audio equipment. Tests include: phonograph pickup response and
separation, speed accuracy at 33 1/3 and 45 rpm, wow and flutter, rumble
and hum detection, ballistic test of V.U. meters and many others.”

% RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA
frequency characteristics for the calibration of professional recording
equipment and for testing the response of professional and consumer
record reproduction equipment. This record is suitable for use with a
graphic level recorder to provide permanent, visible records for precise
gva‘ ugué)n. Spot frequency bands for use without automatic equipment are
included.

% 318 MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170
Provides pickup designers and recording studios with a high-level,
easily-equalized signal for frequency resgonse and channel separation
measurements. The STR 170 emrloys a 318 microsecond characteristic
corresponding to the “test” or “flat” mode common to most disc recording
eguiﬁmenl. Constant amplitude recording is employed in the region below
500 Hz with constant velocit% recording in the region above. The transition
is smooth, in contrast with the STR 100 which employs a sharp breakpoint
at 500 Hz. The record is suitable for use with a graphic level recorder to
provide permanent, visible records for precise evaluation.

% WIDE RANGE PICKUP RESPONSE TEST RECORD STR 120 Makes
?ossible the measurement of pickup response at frequencies far beyond
he audible range, where elusive distortion elements can cause audible
distortion. The Tow-frequency range inciudes glide-tones at twice normal
level for the detection and elimination of arm resonance, loudspeaker cone
and cabinet rattles. Other tests include: silent grooves for measurin
rumble and surface noise characteristics; and standard level bands at O d
for overall system S/N measurements. This record is sultable for use with
a g[ap{l_ic level recorder to provide permanent, visible records for precise
evaluation.

% QUADRAPHONIC TEST RECORD SQT 1100 Designed for calibration,
verification, and adjustment of SQ ¥ decoding equipment. The record
provides test bands for pickup measurements, for adjustment of decoder
electronics and for channel identification and balance. Each band is
described in terms of recorded characteristics and its intended use.

- RIAA PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for
acoustical testing of systems and loudspeakers and for psychoacoustic
tests on reproduction equipment. With the STR 140 it becomes possible to
test loudspeakers in the room in which they will be used. Spot frequency
tones with voice announcements facilitate the testing procedure.
Continuous glide-tones in 1/3-octave bands cover the frequency range
from 30 to 15,000 Hz and are synchronized with a graphic level recorder.

The original series has been unavailable for many years. Quantities of the
new and improved series are also limited. So make sure you have perfect
copies on hand for years to come by ordering duplicates. Fill out and mail

the coupon now for immediate action. 8

Only alimited quantity are available. Be sure to order enough
for many years of use.

Send me the following test records:

Seven Steps to Better Listening (STR 101) $6.98 each. Quantity
Stereophonic Frequency (STR 100) $10.00 each. Quantity

SQis a Trademark of CBS Inc.

SENDTO:

AUDIO-TEST RECORDS
401 N. Broad Street
Philadelphia, Pa. 19108

Amount Enclosed $
(Payment must accompany order)

Square Wave, Tracking and Intermodulation {STR 112) $15.00 each.

Quantity

Wide Range Pickup Response (STR 120) $15.00 each. Quantity

Name.

RIAA Frequency Response (STR 130) $15.00 each. Quantity

RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity _____

O Broadcast test (STR 151) $15.00 each. Quantity

318 Microsecond Frequency Response (STR 170) $15.00 each.

Quantity

Quadraphonic Test (SQT 1100) $15.00 each. Quantity

Address

City i

State Zip.

AU 5/76



Bra Ljud means good sound. Read

Designing loudspeakers has been held to be
something Quite mystical, based more on
belief than knowledge. Few people in
America realize that nearly 25 years ago, a
Swedish acoustical designer, Stig Carlsson,
came to grips with the problem of
reproducing good sound and conducted
literally hundreds of studies, laboratory
measurements and functional tests.

Carlsson’s work resulted in new
loudspeaker designs. Until this time,
loudspeakers had been the weakest link in
the chain of sound reproduction. But Sonab’s
multi-directional (patented Ortho-acoustical)
loudspeakers changed that.

With the birth of Sonab, a Swedish owned
company, people in Europe became
acquainted with Carlsson’s concept of
designing stereo speakers with multi-
directional sound distribution that utilizes
the listening room to help communicate the
music.

Stig Carlsson developed speakers
without speaker sounds.

Stig Carlsson’s contributions to sound can
not be over-emphasized. An unusual man,
many who know him consider him to be a
genius. He began his work during the early-
fifties in his own acoustical laboratory at the
Rovyal Institute of Technology in Stockholm,
studying the properties of sound in close
detail as well as how sounds are perceived by
the human ear. From the sum of all his
measurements and tests, he came to the
conclusion that it was possible to make
speakers without speaker sounds.

“The shortcomings in the reproduction of
sound that are usually called speaker sounds
are really rather obvious consequences of the
way speakers have been designed in the
past,”” Carlsson said.

Conventional speakers suffer from a basic
fault: they radiate the sound of a violin, for
instance, with the directional properties of a
trumpet. Carlsson feels it is important to
have a speaker that radiates the entire audio
spectrum more or less equally in all
directions. This has a double advantage: the
reproduction sounds the same in all parts of
the room, and violins and other instruments
with high overtones sound "right.”” This is
successfully achieved with Sonab speakers
by using several treble speaker elements
mounted to face in completely different
directions. Carlsson’s speakers differ from
other designs in the positioning of the
speaker elements in the cabinet. And the
resulting reproduction reflects flat frequency
response, full, clean supple living sound that
resembles the original performance.

The benefits of multi-directional
sound. Stand anywhere and listen.

Carlsson found that the position of the
speaker elements in relation to the wall
behind them is of considerable importance
for the finer shades of reproduction quality.
If the treble elements are situated 16-inches
or more from the wall, reproduction of the
high frequencies takes on an ethereal quality
and these sounds become disassociated from
the speaker enclosure.

Carlsson’s studies in the way the low and
middle register sounds reach the ear showed
the clearest reproduction is obtained when
the speaker element for this part of the audio
spectrum is situated nearest to the wall.
Carlsson measures the whole flood of sound,
both direct sound and reflected. Only then
can one know anything important about the
loudspeaker’s function. This is the essence of
Carlsson’s principle.

Good sound fills the entire room.
There is a technique you can use to
compare Sonab speakers with ordinary
speakers: The simplest way to obtain the
stereo effect is to use ordinary speakers
which direct their sound in a narrow beam,
like the spotlight of a flashlight.
If you have two speakers of this
type, set them up so that the beams
cross each other. If you sit where
the beams cross you hear stereo
music. But if you do not sit exactly
where the beams cross, the stereo
effect is out of balance. If you
move about the room, to your

Then visit

consternation, you sometimes hear stereo
and sometimes not.

Sonab speakers work in a different way.
By using both direct and reflected sound
(multi-directional sound), the sound from
them fills the entire room. Sten Broman, a
leading Swedish composer, savs about Sonab
speakers: “They are designed in such a
sophisticated way that they spread the sound
in the room—regardless of its size and
acoustic properties—with unusual
uniformity.”

There is another important difference to
Sonab speakers: Take a look at the two
compact OA-14 speakers shown below. For
the sake of stereo effect, the bass and mid-
register element and a couple of treble
elements have been directed in the left-hand
speaker to the right and in the right-hand
speaker to the left. You can see this when
you remove the top grilles (as shown in the
cutaway photograph above). The left-hand
speaker is a mirror image of the right-hand
one. They are not mono speakers. They are a
matched stereo pair. Built in pairs. Tested
in pairs. Sold in pairs. Only in this way can
Sonab speakers be a reflection of good sound.

The enclosures themselves are constructed
in a technically interesting manner, solidly
braced to remove any semblance of
unwanted reverberation. That's what's
inside. Visually pleasing, Sonab speakers are
available in various speaker configurations
incorporating the Stig Carlsson Ortho-
acoustical principle and in a choice of
walnut, rosewood or black lacquer finishes.
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how we accomplish it in Sweden.
a Sonab dealer 1o listen .

Sonab doesn’t stop at speakers.

All electronics at Sonab, for example, are
built in the finest tradition of Swedish
craftsmanship, including the professional
communications equipment which we build
in our modern factory in Lovanger village in
Northern Sweden. As everyone knows, in
Sweden we are very meticulous about the
way we do things and every loudspeaker
must pass through five quality control
stations before it is shipped to this country.

Stig Carlsson’s presence at Sonab is as
integral to the success of our company as
were his earlier investigations of loudspeaker
design. With Carlsson striving for sensible
measuring methods, the prime task at Sonab
is to make equipment which sounds good.
Not which just gives accurate measurement
results. The methods of measuring at Sonab
do have a decisive significance for sound.
You can compare it, for example, with what
happened to Swedish tennis star Bjorn Borg
in one of the matches at Wimbledon. There
sat the judges with their light meters which
said that the light was sufficient to continue
the match. But none of the plavers could see
the ball. They wanted to stop playing and
were criticized for demonstrating against the
judges.

Sound must be measured in such a way
that you can enjoy the result of the
measurements when you are listening at
home. Stig Carlsson has recognized this and
all tests are conducted recognizing this
principle. Sonab loudspeakers and
electronics are not tested in some echo-free

speakers should be lonely.

anechoic chamber which does not in any way
resemble reality, but each is measured in
typical rooms very similar to yours.

Our Swedish receiver tunes in
American stations.

At Sonab, we consider the audio industry
to be on the wrong road when they supply
electronics which have 20 to 30 control
knobs and buttons. Pleasant toys for the
technically interested, and maybe necessary
in some professional circles. But for in-home
use, you should get pleasure out of the stereo
equipment which has taken such a large part
of your budget. The more thought out the
design, the fewer controls the design
demands for its own sake.

Sonab’s R4000-3 is an FM stereo receiver
which boasts convincing simplicity both of
function and design. It has a minimum
number of knobs and an easyv-to-work
combination of push and turn controls. The
listener can rapidly select four FM stations
with pushbuttons, and with a convenience
output socket connect a turntable or a tape
recorder or even a lamp to read by. Another
unusual feature of this receiver is an active
volume control which provides perfect
sound over the entire register, even when
volume is reduced. Instead of merely
reducing the signal which is fed to the
amplifier, inherent noise is also reduced.
With ordinary receivers, music can easily be
drowned in amplifier hiss when the volume
is lowered. But not with Sonab’s R1000-3.
Another example of Sonab workmanship is
reflected in the R3000, an FM stereo receiver
shown in the group product photo.

Our turntable is not a piece of
furniture.

Technique must not

be camouflaged. A turntable is
not a piece of furniture. Why try
to make it look like one, then?
The Sonab 675 turntable

has all the necessary technical
features as well as highly distinctive
styling. It is easy to work with only
two controls and is effectively
isolated from jolts and vibrations.

* a registered trademark of Dolby Laboratories, Inc.

Check No. 34 on Reader Service Card

With the suspension in the 675, the
chassis moves, but the platter and tone arm
do not. In this way we also eliminate another
difficult problem: acoustical feedback. Its
balanced tone arm is supplied with a
precision, adjustable antiskating device.

The belt-driven, two-speed turntable
produces low wow and flutter through the
use of a 24-pole svnchronous motor with a
constant speed, low rumble factor. It has a
built-in spirit level and is supplied with a

cover.

A cassette deck that sets Sonab
apart fron the rest.

The Sonab C-500 is constructed in such a
way that makes it simple to handle, to play
and above all, to record. To help the listener
and recordist, Sonab equipped this stereo
cassette deck with Dolby* noise reduction
system, tape selector for standard and
chrome tapes (which changes both bias and
equalization), quasi-peak value recording
level meters, mixing facilities between left
and right channels plus a center microphone,
memory rewind and built-in amplifier for
headphones which enables record
monitoring at an acceptable level to the user.

Frequency response of the C-500 is 30 to
16,000 Hz with chrome tape and all other
specifications are in keeping with the Sonab
reputation for excellence.

The warranty is transferable.

Since Sonab takes pride in building
speakers and electronics, it warrants the
product—not the purchaser.

Ingmar Bergman once said that every person
has a saboteur inside. We think that every
audio listener hears the same voice from
inside that tells us to shrug off
preconceptions about sound and styling. To
be different, to strive for perfection and good
sound.

For the name of the Sonab dealer near you,
write to us. Sonab Electronics Corp.,
1185 Chess Drive, Foster City, Calif. 94404,
(415) 574-2591.

A reflection of good sound
from Sweden.

Sonab
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been trying to put down in

words, so far unpublished, my
own personal evaluation of the musi-
cal values to be derived from our cur-
rent quadraphonic systems, each of
them, so to speak, lined up in my liv-
ing room (and yours), each pitted
against the others, AB, ABC, may-
be even ABCD. By this late date, you
can be sure, | am clear in my own
mind as to those values. [ know pretty
well what each system is likely to do
or has done for me. By inference—
since | am a writer—| am clear in
general as to what each can do for
you, whose musical tastes are unlike
mine. All this, of course, via first hand
experience, with the sound itself and
with people who have made that
sound.

But the writing of one’s thoughts in
this situation isn’t easy. We are deal-
ing with a lot more than mere money,
power, vested interests, corporate
forces in opposition, though these
things are intimidating enough—who
wants to get caught between those
grinding millstones, RCA and Colum-
bia? Not to mention Sansui with QS
and Duane Cooper’s UD-4 system.
What counts, | feel, is more hon-
orable and more genuine than all the
corporate pushing around. It is
people. Creative people, leaders in
audio engineering, who have been
heavily, even passionately, involved in
the development of these rival ap-
proaches to what seems outwardly, at
least, to be one technical problem—a
disc record which can produce four
different signals out of a single groove
and via a single stylus, which will pro-
duce stereo sound compatibly and,
when and if necessary, also produce
an acceptable mono.

Some of the very best minds in au-
dio have worked their hardest to-
wards this end, and these best minds
are by no means all in one camp. We
have lots of camps.

Now stop a minute. First, I am not
speaking here of the thousands of
worthy souls who direct the publicity
and the advertising which we mainly
see and hear, concerning each of the

F OR SOME TIME now | have
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quadraphonic systems. Useful as it
may be for sales, vast as is its aggregate
size and heft, this is no more than the
trickling-down from the top, third
hand, tenth hand, the end product of
endless passings-along. Remember
Harry Truman’s buck? Advertising and
sales pass the buck straight along, be-
cause that’s what they are supposed to
do. But the buck starts with the real
people, the ones who do the thinking
and the creating. Such a person, at the
engineering top, has a lot more at
stake than simple promotion of a
product. He believes. This thing is his
spiritual child, his audio offspring! He
is deeply persuaded—and often it is
himself that he has persuaded. How
different, this, from an assigned job of
straight publicity.

Audio Bias

Next. Can we expect such people,
the originators, the prime movers, to
be other than, shall I say, biased, in fa-
vor of their own particular system?
("Biased” means, literally, “leaning.”)
Of course not. If it is a bias, then it is
an admirably honest one, if you ask
me, and quite inevitable. This is the
sort of bias that keeps the world going
‘round, if with a few creaks and
groans, science not quite having
achieved perfection yet, not even in
audio engineering.

Far too much of our energy, it
seems to me, goes towards accusing
this and that quadraphonic promoter
of being less than impartial. Crazy!
How do you expect the creative mind
to get its work done if it is wholly ob-
jective? Nobody works that way, and
least of all a top leader. QOur first job in
evaluating any new system, quad-
raphonic or what have you, is to as-
sume that the people behind it are
partial to their own work, enthusiastic
about it, indeed; and that they will be
literate and persuasive when it comes
to explaining it. Every professional
writer knows this from personal expe-
rience. How could it be otherwise?
But pure objectivity—that we do not
expect, nor should we.

(Hey, am 1 going to evaluate each of
the quadraphonic systems? Later. | am
going to move slowly in this dis-

cussion. | want to say what I really be-
lieve, and wish to do so constructively
and helpfully if it is within my power.
So bear with me a bit further))

To continue, about those real
people, our top engineering de-
signers. 1 prize every moment of my
occasional contacts with them. As a
writer, | know that what they have to
say is possibly the second most impor-
tant input | have on hand. The first, of
course, is the music itself, speaking its
own language of persuasion directly
to my ears in the neutrality of my own
listening space.

One goes out and listens to the real
people enthuse about their very real
products. One hears their demonstra-
tions, their presentation of music, to
their best choice, in their style. One
immerses one’s self, so to speak, in
their argument (knowing that it is
biased! and admiring that bias). And
because | respect these people and
thus respect, too, what they have to
show me and tell me, I find myself re-
ally trying to be persuaded, to go
along honestly and freely just as far as
I can. It's worth the effort. One learns
new things. The real people are gen-
erally good. At the drop of a hat
they’ll spiel at you with all sorts of
technical background material (some
of which is hopelessly beyond me);
but they are also extremely good at
simplification. By this I mean, putting
technical matters into terms under-
standable by the intelligent layman.
(After all, who in the end is the judge
of their products, whether profes-
sional writer or hi-fi hobbyist?) In-
deed, their respect for the intelligent
person who may not know the al-
gebra but catches onto the funda-
mentals matches my own respect for
them as professional creators. A hap-
py combination and over the years |
have learned most of what | know
from such pleasant first-hand en-
counters. Quadraphonics is decidedly
no exception.

One must experience what it is like
to be, say, a top CD-4 leader, right at
the creative source, before one can
write informatively on that system.
The same goes for a whole working
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Disco use challenges a cartridge...
that'swhy Stantonisthefirst choice of

Discotheques represent one cf the most grueling
professional situations for a pickup that can be
imagined. Not only must the cartridge achieve a par-
ticular high level of sound excellence, it must do so
in the “live”” environment of back cueing, slip cueing,
heavy tracking forces, vibration and potential mis-
handling.. where a damaged stylus means much
more than lost music; it means lost business.

For such situations Stanton designed and engi-
neered a new cartridge...the B680EL. Its optimum
balance of vertical stylus force, compliance and
stylus shank strength makes it a star performer for

“Larry Levan spinning at SoHo Flace, award winning disco, N.Y.C."

discopros, asitis of broadcast pros

‘‘Bobby DJ warming up at Infinity disco, New York City’’

any physically demanding situation, whether it be
disco or radio broadcast. However, if modesty of
investment is critical, then choose the 500AL, a beau-
tiful but tough performer that has become deservedly
known as the “workhorse” of the broadcast industry.

If your need is for disc-to-tape transfer where the
absolute in sound excellence must be achieved, the
Stanton 681 Triple-E has to be the only choice. In fact,
whatever the need...recording, broadcast, disco, or
home entertainment...your choice should be tke
choice of the Professionals... STANTON.

A

STANTON

For further information
write to:

Stanton Magnetics Irc.
Terminal Drive
Plainview, N. Y. 11803

‘‘Danzing at Infinity"”

Check No. 41 on Reader Service Card



HIGH DEFINITION PHONO CARTRIDGES

FOR THOSE
DEDICATED TO
ACHIEVING THE
MOST ACCURATE
SOUND
REPRODUCTION
POSSIBLE

THE NEW SONUS
SILVER LABEL cartridges

were designed for the audiophile who,
while demanding an extremely high
standard of sound reproduction, is not
brepared to sacrifice the convenience of
is automatic turntable, or who finds it
impracticable to invest the time and
money in associated equipment which
may ‘be necessary to achieve the
maximum benefits from the SONUS
Blue, Red or Green Label cartridges.

We believe these latter units have set a
new standard of sonic definition and ac-
curacy. They are highly compliant,
lightly damped devices that take a great
deal of time and enormous care to build;
consequently, they are expensive.

We think the Silver Label cartridges
are a very attractive compromise. While
retaining nearly all of the sonic qualities
of our other cartridges, they offer a much
greater degree of compatibility with
other components and at a considerable
reduction in cost to boot. Indeed, at
$70.00 for the Silver Label “P” model
with a Pathemax stylus for both stereo
and CD-4 recordings and at $60.00 for
the Silver Label “E” model with a con-
ventional elliptical stylus, we think
thev're quite a bargain!

Biue Label - $125
Rud Label — $104 Green Label —~ 588

Write for further information

SONIC RESEARCH INC.

27 Sugar Hollow Rd., Danbury, Ct. 06810

team as well, since a great deal of our
engineering, as in other areas, is done
in team fashion. There is in that case a
sort of average point of view, a collec-
tive enthusiasm, which is not really
different from that of the individual
creator.

Leading the Fray

Thus, on the one hand | throw my-
self into the spirit of one of those vast
CD-4 press parties, with all the top
people on hand to explain things,
which JVC, RCA and Associates some-
times put on for our benefit. Yes, Pub-
licity is there in force. One must dis-
count a lot of hoopla from that
source! But the real people are there,
too, and never forget it. It is those
people that one gets off into a corner,
for the genuine poop straight from
the original horse’s mouth. Some
horses! It is CD-4 all the way and ev-
ery one of us in the “audience” just
loves it. Why not? But the underlying
intent is very serious, on both sides,
and we all know it. There is always
something to be learned, new facets,
a new light on the new sounds. So
much, too, can be read between the
lines, if you keep your eyes peeled
and your ears tuned.

Also, 1 must admit, there is no bet-
ter place to find the weak points of
any system than at a session with the
opposition! A part of the under-
standable bias, of course, you might
say the negatively positive side. The
weaknesses of the local system, natu-
rally, are not going to be very evident.
That’s the positively negative. Again,
why expect anything else? People act
like people, especially the brilliant
ones, those who are dedicated. And
are the rough spots in the opposition
system made clear! They never had it
so bad. But this is good, because there
is usually a solid kernel of truth to be
derived, somewhere down there. And
the same, the other way around,
when you visit the other camps.

Between them all, if you give your-
self wholly on each occasion but, in-
side, keep fingers crossed (if you see
what | mean, anatomically), your
mind in balance, you will have accu-
mulated some valuable material.

Then, perhaps, off we go to visit
Stamford and Ben Bauer, the prime
mover for SQ. The SQ people don’t
generally go for big press demos; they
seem to prefer smaller, more casual
set-ups and Bauer himself tends to in-
vite a half dozen or so writers, no
more, for a wholly informal session of
give and take. His style. Or even a
one-to-one. | have thus often found
myself at the very center of the SQ
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operation, which is unofficially lo-
cated in the Bauer living room, for
hours of record playing and dis-
cussion on into the wee hours; but |
am by no means the only journalist to
enjoy this challenging, if exhausting,
experience. It is simply one alter-
native means by which these real
people make contact with those who
must understand their work in direct
terms.

Believe me, for some remarkable
reason, the SQ system has never
sounded so astonishingly good as it
does there in the Bauer living room.
(Official SQ development headquar-
ters, down at the CBS Technology
Center, doesn’t do quite as well.
Those simulated living rooms they set
up in office spaces just don’t quite
convince.) And believe you me, too, |
have heard chillingly convincing
faults in the other systems chez Bauer,
enough to make their people squirm.
Whoa—don’t take my argument
wrongly. This is exactly what 1 am talk-
ing about. Strange, too, that at those
CD-4 demo parties the “‘discrete”
sound also is most convincing, and if
by any chance another system is AB’d,
you know exactly how it will sound. !
am not being cynical. At some lower
press level, down in public relations,
that sort of thing doesn’t go over. But
at the top, it must be respected, and
one only wonders how they do it so
well. Not by trickery! Merely by first-
hand enthusiasm for the home prod-
uct, an informed and skilled enthusi-
asm.

Ah, yes, systems C and D. No ques-
tion, they too can sound terrific un-
der, shall | say, optimum conditions.
Both have much to offer. As for D,
however, it isn’t truly in the running
for lack of commercial hardware and
software, though this UD-4 idea
seems excellent, combining as it does
some of the elements of both matrix
and discrete approaches. QS, whose
time has come in truth, as there is
both hardware and software, has been
emphasizing broadcast quadra-
phonics via FM, with QS decoding
in the home receiver. | have a good,
little pile of QS classical discs on hand
from VOX; already they sound re-
markable fine via a QS decoder minus
the logic-assist function {Variomatrix),
which gives a fair comparison to SQ
advanced-logic decoding. 1 am send-
ing distress signals to QS headquar-
ters—Pliz, help me catch up!—and
hope to attend at least one optimum
QS demo to make up for the one |
missed a while back (it had closed).
Given a good show, | ought to be per-
suaded to the hilt. Rightly so!
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It all started in 1883 in St. Croix, Switzerland where
Herman Thorens began production of what was to become
the world’s renownad Thorens Music Boxes.

For almost a century Thorens has pioneered in many
phases of sound regroauction. Thorens introduced a num-
ber of industry firsts, a direct drive turntable in 1929, and
turntable standards, such as the famed Thorens TD-124,

Over its long histcery Thorers has learned that an excep-

THO

The Accentis on Q1
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tional turntable requires a blend of precision, refined
strength, and sensitivity. Such qualities are abundantly
present in all five Thorens Transcription Turntables. Speak-
ing of quality, with Thorens it’s the last thing you have to
think about. At Thorens it’s always been their tirst consid-
eration. 3o if owning the ultimate in a manual turntable is
important to you, then owning a Thorens, is inevitable.

ELPA MARKETING INDUSTRIES, INC. EAST: MNew Hyde Park, N.Y. 110840
WEST: 7301 E. Evans Rd., Scottsdale, Arizona 85260

uailyb

D-t2¢ -I'E MARK 1. {Alsoravailmable without tcrearm TD-125 B MARK (1) « lower right—TD-145 3 = top fefi—~¥D-%- C * ta3 nghi—TD-165




Sensible
alternative.

The Uher CG 320 is unlike any
other stereo cassette machine,
even a Uher.

We built the CG 320 to be an
exceptionally reliable two-motor
machine with the performance and
features to mateh the world’s
finest.

Electronic tape flow indicator.
Clutchless tape drive system.
Self-contained stereo power stage.
Internal loudspeakers—or use it as a
deck.

On-off automatic level control.
Dynamic Noise Limiter (DNL).

Plus
Automatic EQ switching for chrome
tape.
3-digit counter with memory
circuitry.
End of tape switch off.
Optional power cable for 12-volt
power supply.
Easy-to-read level meter with
gauvged dB scale.
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Two separate sliders for
independent record level control of
the two channels, two sliders for
independent replav level control of
each channel and a slider tone
level control to assure optimum
operating conditions. Low
distortion and top specifications
are the hallmark of this quality
product.

The Uher CG 320 offers the high
technical quality, versatility and
design to suit truly demanding
tastes.

|
| m of America Inc.

|

|

| 621 S. Hindry Avenue |
Inglewood, Calif. 90301

Please send me complete details on the I

CG 320, the sensible alternative to |

cassette tape recording and listening. |

I

|

!

ADDRESS

|
|
| NAME
l
I

Check No. 38 on Reader Service Card

OK, be cynical if you must. I've shot
my bolt and made my argument. Let’s
go one step further. As I say, we will
not understand the present quad-
raphonic rivalry if we look for engi-
neering faults, even though they cer-
tainly exist, those questionable as-
pects, at least on a purely technical
basis. | think that every real engineer
concerned with these various systems
knows exactly where these problems
are, and every one of them has done
his best to ameliorate, to improve his
own, without compromising other
elements that seem to him essential.
Ah, there’s the point. Priorities again.
It is the ordering of the priorities that
counts. And here | make my one fur-
ther point.

The entire audio world now goes
around arguing technical parameters
as between the rival quadraphonic
systems, including the real people, the
prime movers up at the top. Nobody
seems willing to understand that the
first priorities, before any of the tech-
nical decisions, are always musical. It
is music, in every case, which stimu-
lates the thinking that sets up the en-
gineering parameters.

Musical Basis

The laws of physics are indeed un-
changing. But the values in music re-
production are something else again.
Every engineer who promotes his own
(or his team’s) solution for the quad-
raphonic disc is necessarily a music lis-
tener. His work in engineering actual-
ly must thus represent a musical point
of view. Music is where it all begins.
Music is the basic source for every
quadraphonic parameter. The audio
physics of the system, in all their de-
tail, are the consequences, not the
source.

And yet—how much do we hear
about this musical genesis? All too
little. Indeed, you’d think it wasn't
there. All the talk is of the physical,
the audio engineering aspects of each
system. | think that this, too, is easily
understandable. You would do the
same and probably with conviction;
being an audio man, you will assume
that significant differences between
two audio systems are technical. They
are. But not in the primary sense.
Look elsewhere, if you want to know
why. Look to music.

In the same way, very few of our au-
dio prime movers are practicing musi-
cians, though in our field they have
dedicated much of their lives to that
art. Like any good pro, they speak
their own audio language by prefer-
ence. They are reticent when it comes
to music, even in their own minds.
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(They discount the vast quantities of
listening that they inevitably do,
which is a musical education, after
all.) Very few will admit to knowing
much about the music profession, or
its history and literature. A modest
bunch! I suspect that as a group they
hide even from themselves how very
thoroughly they are in fact influenced
by their own concepts of music and
music listening. They take all this for
granted and act as though their music,
miniscule as it is, really isn’t much dif-
ferent from the man’s next door. How
wrong.

A few weeks ago, | heard a healthy
violin sound, live, coming out of the
Bauer living room. Guess who was
playing to my astonishment? Do you
think that sound has nothing to do
with the thinking of the man who de-
veloped the SQ matrix concept? And
suppose somebody over at QS just
happens to be a rock/pop fan or
maybe loves that discreet (!) back-
ground mood music he hears all day
out of the fancy home system he
keeps on all the time, turned down to
a polite murmur. Lots of people live
that way. No influence on an engi-
neering mind? Don’t be silly. An
enormous influence.

Now my own special interest is clas-
sical music in its broadest array but /
can see beyond the end of my nose. |
am not implying here any right or
wrong, good or bad, high or low; for
by music | mean any and all music
subject to home reproduction (or
auto or what have you). It is some sort
of music, always, that lurks in the
background of every development of
quadraphonic technique. But which
music? Since there are so many kinds,
and so many different habits of listen-
ing and choosing and using, there are
just bound to be quite widely differ-
ing viewpoints from which our mod-
est engineer-musicians—often with-
out really realizing it—take off into
their audio. Surely they overlap by a
lot. No exclusive 100 per cent differ-
ences of viewpoint, or rarely. We live
in the same over-all culture. But with-
in that culture, differences in musical
lifestyle are unerringly reflected in
purely engineering parameters. And
so we have differing systems. That’s
the message.

No, | can’t read minds. But | am go-
ing to try an evaluation of the major
quadraphonic systems with all this in
mind. Easy enough, after so long—if |
can just find the right words. In public
print this is a bit like going for a casual
stroll inside a volcano in your stocking
feet. If I'm not around next month
you'll know I fell in. gl
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In the pursuit of goad sound, a new alternative has arrived-the
SAE 2200. Our design goal; to offer the sound quality and reli-
ability of our. 2600 in a mora‘modest power and price package.
-The -ealization of tkis goal is an amplifier whose specifications
become the standard by which others are judged :_'

—100 Watts RMS/Channel (bath channels driven)
from 20Hz to 20kHz intoc 8 Ohms. .
—0.05% Total Harmonic . Distortion from 250mW
to rated power, from 20Hz to 20kHz.

IM Ostortionat80Ohms . ... . . ... .. ...... =B, o, .0.05% Max.
INPUEISe MSitIVItY i ges b ns o el Fbl= RS0 o . .15 Voits, RMS
Frequency Response at rated power +0.26d 38, 20Hz to 20kHz

Greater than -95dB below rated pcwer

Transient Response of any Square Wave . . . .2 5usec. rise and fall time

“Slew ate 40 Volts/usec.
(Specufications comply with FTC 'requiremémts for power amps.]

‘With these credentials the possible uses of the 2200 become
almost limitless. Therz's tri-a Tping, or d'riving efficient speakers,
or studio monitor systems, or small listening rooms, or large
listering rooms with small b.dgets or .
Besices performance, the 2200 offers. SAE qual 13% contructron
and features. For exarhple:

ADDRESS
lciTy__

'LED POWER DISPLAY-Utilizing 15 Light Emitting Diodes

for each channel, the 2200's nower aLtout is instantly dis-
played in watts ﬂrom 20mW to full -power.

" FULLY COMPLIMENTARY CIRCIL T=2Y-"his assures low

dlstortlon plus offering ‘high slew raze, widz bandwidth, and
accurate reproduction of any wavefarm.

. STEADY- STATE USE- -Everyth:ng from t'1e monocoque con-

structlon to the plug in. board desig~ and ryassive heat-sinks

"are SAE designed, for continuot s performance under-the most

demanding cond:tions.
SIZE PLUS-Measuring only 8 ‘n. deep 34nd 5, 25 in. tal this

19 in. rack mount beauty is tru y an efficient power package

for any place or appl ication. PLUS the 2200 offers relav
speaker protection and a FREE 5 YEAR Servize Contract.

;PRICE' $450.00 (suggested list)

SCIENTIFIC AUDIO ELECTRONI-,: Ir»c
P.O. Box 60271 Terminal Annex, .
Los Angeles, Calitornia 90060
" Please send more information on the 2200 power amp.ifier

| NAME

I




Dear Editor:

Side Tuning Helps
Dear Sir:

As Director of Engineering for a ma-
jor radio outlet in this area and as a
Consulting Engineer for a number of
other stations both here and abroad, |
am most aware of the quality (or lack-
ing thereof) in the vast majority of ra-
dio receivers on the market today.
Many radio engineers are getting wise
to this fact and are doing something
about it by “pre-equalizing” their au-
dio before it is fed into the stations
transmitter.

The high-frequency response of
many receivers {especially automobile
and lower priced home units) can be
improved somewhat merely by side-
tuning slightly. To do this, it is neces-
sary to tune the receiver in the normal
fashion and then slightly mis-tune it
either towards the higher end of the
band or towards the lower end of the
band. Choose which ever sideband
gives you the least distortion. This
type of tuning takes advantage of the
high frequency energy which is con-
centrated in the station’s sidebands.
(Side tuning is most effective on re-
ceivers which lack selectivity.)

Many receivers that incorporate ce-
ramic filters or sharply tuned if. strips
to increase the selectivity are subject
to severe high-frequency distortion
when tuned to the sidebands. This is
due to the steep tuning slope of cir-
cuits within the receiver and ob-
viously the only answer for these re-
ceivers is a reduction of the selectivity
{or Q) of the i.f. and/or r.f. amplifiers
within the set.

It is also interesting to note than
many engineers feel that since receiv-
er manufacturers have reduced their
high frequency response to in-
significant amounts, the broadcasting
stations need not exceed these very
poor specs. | feel that the practice of
reducing the high-frequency energy
within the broadcast station is ex-
tremely unwise because it deprives
those few owners of truly find receiv-
ing equipment of the quality that they
(the broadcasters) are required by law
to uphold.

If you suspect that there is a prob-
lem with the frequency response of
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the station to which you listen, you
might try side-tuning. This will allow
you to hear the sidebands more easily
and thereby determine if the re-
sponse deviation is within the station
or within your receiver.

1 would life to hear more from oth-
er Broadcast Engineers regarding the
practice of pre-equalizing the signal
at the station and would be more than
happy to be of help in solving audio
problems either within the stations or
with receiving systems in general.

Frank L. Berry

Frank Berry and Assoc.
Highway 540 West
Winter Haven, Fla. 33880

Construction Articles
Dear Sir:

I wish to commend and thank Au-
dio for your publication of the article
"Transient IM Distortion In Power
Amplifiers” in February, 1975, and for
your subsequent construction article
“Build A Low TIM Amplifier” in your
current (Feb., 1976) issue.

These articles appear to be a de-
parture from the type of material Au-
dio has published in recent years. |
hope they signify a trend to return
Audio to its previous status of a pio-
neering publication in its field, such as
it was under C.G. McProud.

Jack L. Boyle
Phila., Pa.

Critic’s Comparison
Dear Sir:

It was an interesting move to con-
trast the differing viewpoints of critics
Jon Tiven and Michael Tearson and
their ideas concerning Joni Mitchell’s
The Hissing of Summer Lawns in your
March, 1976 issue.

As a professional recordist and mu-
sician, having spent years in radio
broadcasting, | feel that a major point
was brought out very plainly and
uniquely. Why is some music labeled
“progressive” over and above other
music? Why are some artists con-
stantly turning out new and fresh
ideas whereas others seem to release
the same album time and again with
modified lyrics and chord patterns?

The answer lies in their approach to
rock music; their overall concept of
the ideas they’re putting on their
recordings. The answer also lies in the
subjective response of the listener, or
in this case, the critic.

Please look back into the March,
1976 issue and compare the two criti-
ques. Note the major differences in
the performance ratings: Tiven gave
her a C; Tearson gave her an A+. Giv-
en the fact that the evaluation of a
performance is a purely subjective
phenomenon, this writer is drawn
into the texts of the articles to discov-
er the reasoning behind the dis-
crepancy.

The Tiven review is written entirely
from the viewpoint of “What should a
woman sound like when singing
‘pop/rock’?” He already knows what
he wants to hear. This predisposition
is understandable. Since the dawn of
music prior to the rise of jazz, music
has been evaluated from the stand-
point of convention (with the ex-
ception of those innovators who,
though breaking convention, were so
strong they changed the direction of
music, thereby allowing evolution).

On the other hand, the Tearson re-
view was written from what the critic
heard, not what he expected to hear.
His performance rating reflected what
Joni Mitchell did, not what she was
expected to do. This, in my estima-
tion, is not only more realistic, but it
more closely parallels the ideals of
"Progressive’” music. The artists per-
form what they feel.

| have betrayed my own subjective
position. | dearly love Joni Mitchell’s
music. But | certainly do not condemn
a man who doesn’t appreciate her
style; that is for him to decide. But |
greatly resent the insinuation that mu-
sic must follow pre-established devel-
opmental guidelines. It is this ap-
proach that precludes many people’s
enjoyment of music like that of Bob
Dylan: he doesn’t seem to sound like
other artists.

Thank you. Your magazine is ex-
cellent.

John P. Fiksdal
Media One, Inc.
Sioux Falls, S.D.
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Charles Barker on the Bose Model 301
Direct Energy Control.

Y

“When the Model 301
project came into the engineer-
ing department, our goal was
to design a bookshelf speaker
with minimal placement con-
straints, that sold for less than
$100, yet had the unique spa-
tial qualities characteristic of
the Bose 901® and 501 Direct/
Reflecting® speakers.

“Initially, two quite uncon-
ventional design concepts
evolved. First, we deliberately
operated the woofer and
tweeter simultaneously over a
significant portion of the mid-
range. This Dual Frequency
Crossover™ network gave us
very smooth midrange re-
sponse and an open spatial
quality.

“Second, we perfected a
very precise asymmetrical
configuration, with the woofer
radiating straight ahead, and
the tweeter angled to the side,
to reflect sound off the room’s
side wall and into the listening
area. From our experience
with the Bose 901 and 501
speakers, we knew that this
combination of direct and re-
flected sound would give us
the open, spacious sound we
wanted.

“At this point, we felt we
had an extraordinarily fine
loudspeaker. But we were also

aware of a problem. Since this
design relied on side wall
reflections to maintain its
spacious sound, what happens
in a room with no convenient
side wall?

“We felt this was a crucial
problem, since we wanted this
speaker to sound very good in
any listening room.

“The solution was the
Direct Energy Control—an
adjustable deflector in front of
the tweeter and hidden behind
the grille. The Control can be
set to reflect sound off a side
wall, or, if there is no side wall,
it can deflect high frequency

sound back toward the center
of the room, so energy balance
is maintained in the listening
area.

“Beyond that, the Control
lets the listener adjust the
spatial qualities of the speaker
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for different types of music:
very spacious for an orchestra,
or a much more intimate sound
for a soloist.

3185°,

25 —20—15—10—35 0dB 5

A

180°

The solid line is the polar characteristic

for the Model 301 with the Direct Energy
Control set for maximum direct energy and
amore intimate sound. The broken line is
the polar characteristic with the Control
set for maximum reflected energy and a
more spacious sound. Frequency is 8 kHz,
bandwidth is ¥3 octave.

“The Direct Energy Control
is deceptively simple: of all the
things we did in the Model 301,
it’s the one | get most excited
about, because |'ve seen how
people react when they hear
the unique dimension
it produces in a
speaker priced
under $100.”

 BOSE

The Mountain,
Framingham, Mass. 01701

Patents issued and pending.

For a full color brochure on the Model 301,
write: Bose, The Mountain, Framingham, Mass.
01701.



[ Behind The Scenes

NE OF THE more interesting
O and provocative papers given

at the 52nd convention of the
Audio Engineering Society in New
York was entitled, “Towards a More
Natural Sound System,” by Leslie Hay
of Waestinghouse Airbrake Co. and
Dr. John V. Hanson, Electrical Engi-
neering Dept., University of Water-
loo, Ontario, Canada.

In essence, what the authors pro-
posed was a new configuration of
guadraphonic sound, in which three
channels would be used for the front
““sound stage”’—a left, center, and
right loudspeaker—and the fourth
channel would be in the rear, rather
than the left and right front, and left
and right rear channels as in the con-
ventional quadraphonic layout.

In the introduction, the authors
presented some well-documented
facts pertaining to the peirception of
direct and reflected sound in the con-
cert hall environment. In the listening
room, under normal stereo playback
conditions, the accurate spatial loca-
tion of sound sources is pcssible only
if the auditor is on a line equidistant
from both loudspeakers, and sub-
tends an angle to the loudspeakers of
approximately 60 degrees. At angles
greater than 60 degrees, they contend
that a hole in the middle effect oc-
curs, and sound sources tend to be lo-
calized at the loudspeakers. While
this is basically true, the condition has
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Bert Whyte

been somewhat alleviated for some
years now by the practice of mixing
the output of a center stage micro-
phone into the left and right chan-
nels, which on playback provides us
with the so-called phantom center
channel.

Getting back to concert hall listen-
ing, the authors note that “reflected
sound is delayed with respect to di-
rect sound, is of lower intensity, and
impinges from all directions. It con-
tains ambience or depth information
relation to the acoustics of the con-
cert hall, but no directional informa-
tion. Also, the perception of distance
to the sound source is a function of
the ratio of intensity of reverberant
sound to the direct sound. This ratio
may be defined as the sound quality
depth. In normal stereo reproduction,
the ambient sounds that contribute to
depth are perceived to come from in
front of the listener, whereas in the
live situation, ambient sounds im-
pinge from all directions.” The au-
thors state that standard stereo repro-
duction thus suffers from three major
shortcomings when compared to nat-
ural concert hall sound—poor source
location stability and accuracy, limited
listening area, and incorrect am-
bience.

Mr. Hay and Dr. Hanson go on to
comment that although present quad-
raphonic recording techniques repro-
duce direct stage sounds from two

front loudspeakers (not entirely true,
because there is some ambient or re-
flected energy in the front channel
signals) and the two rear channels
provide two ambience signals for sub-
sequent improvement of depth per-
ception, the other two reproduced ster-
eo faults of poor source location sta-
bility and limited listening area remain.

The authors also argue the point
that having two discrete rear signals
permits the total surround sound type
of quadraphonic reproduction, but
this is not a natural sound environ-
ment. This is, of course, a con-
troversial matter. As has been stated
many times before, there are a few,
very few, pieces of music scored for
“rear of hall” sounds, e.g. the brass
bands in the Berlioz Requiem, the
children’s chorus in the Mahler 3rd
Symphony, and the antiphonal mgsic
of Gabrielli and Monteverdi. To this
we must add any modern works in
which the composer is aware of sur-
round sound quadraphony and delib-
erately scores his work to take ad-
vantage of the medium. There are also
those works, such as Carmina Burana,
which lend themselves to the sur-
round sound quadraphonic treat-
ment. Nonetheless, this music and any
other standard work which has been
recorded in surround quadraphony
must be considered a contrived prod-
uct. Multi-track surround sound pop
music is, of course, a totally contrived
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THE END OF THE DO

PART TWO:

IBLE STANDARD.

In the frequency range where you find most music, our least expensive
speaker offers virtually the same flat frequency response
and freedom from distortion as our most expensive speaker.

Until recently, you could
consider the selection of
speakers an act of faith.

Because of the lack ot in-
dustry standards and the
resulting confusion in the mar-
ketplace, the speaker buyer
had to depend almost totally
on personal taste and subjec-
tive evaluation.

But no longer.

At Yamaha, before we de-
signed a new line of speakers
that would equal the revo-
lutionary standard of our elec-
tronic components, we first
defined our goal:

High accuracy across the
musical spectrum. One of the
few objective criteria for rat-
ing speaker performance.

Then we proceeded to make
all Yamaha speakers to a sin-
gle revolutionary standard of
accuracy:

A frequency response curve
that varies by no more than
+3dB from 100 Hz to 15.000 Hz.
With typically nomorethan
1% harmonic distortion.

But since the frequency
range of all our speakers ex-
tends well below 100 Hz to

beyond 15,000 Hz, why do we

even bother mentioning this
figure?

Because, with the exception
of the very deepest rumblings
of a pipe organ, all music is
produced within this range.
In fact, few if any commer-
cially available stereo press-
ings have frequencies below
100 Hz and above 15,000 Hz.

Yamaha's success in achiev-
ing a single standard of accu-
racy in all our speakers is
confirmed in the chart above.

Unlike the frequency re-
sponse curves of other speaker
manufacturers which indicate
unnatural booming in the bass,
added sparkiein the treble,
and extreme loudness level
variations of as much as 10 dB,
Yamaha’s frequency response
curves show a relatively
straight line, which indicates
uncolored, natural sound.

While many manufacturers
offer accurate reproduction
only in their top-end speakers,
Yamaha brings you an ex-
tremely high degree of accu-
racy in all models throughout
the line.

Yamaha’s musical heritage.

Yet. in spite of Yamaha's
objectivity in design, the per-
ception of sound remains
subjective.

20 Hz 00 Hz

I5KHz 20k Hz
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While many manufacturers offer accurate reproduction only in their top-end speakers.
Yamaha brings vou an extremely high degree of uceuracy in all models throughout the line

The above curves, comparirg the NS-1000 with the NS-2, were recorded under the following conditions:

2305 recorder.

- Equipment used — Bruell & Kjaer {B&K) 1133 microphone, 1022 oscillator, 2113 spectrometer, and

2. Input — A "pink” noise source was used with an input level of 3 watts (significantly higher, more rigor-
ous. and more closely corresponding Lo actual home listening levels than the commanly nsed ind.untry

standand of 1 watt).

3. Measurement — Each loudspeaker was placed in a “free field" (off the {loor und no closer than 5 feet
to any wall boundary in an average size listening room). A multiplicity of curves were taken at various
points in the listening ronm and averaged, to produce the tolal energy curves pictured

That’s why Yamaha speak-
ers aren't designed to meet
objective standards alone, but
to meet a higher standard: the
ears of the people who make
Yamaha'’s world-famous musi-
cal instruments.

Since 1887, Yamaha has been
making some of the finest mu-
sical instruments in the world.
Pianos, organs, woodwinds,
guitars, and brass.

With our musical instru-
ments, we've defined the
standard in the production of
fine sound. And now. with our
entire line of speakers and
electronic components, we've
utilized not only our studio en-
gineers, but also our musical
instrument designers to de-
fine the standard of music
reproduction.

It’s called Natural Sound.
And it’s totally unique (o
Yamaha.

Five different speakers,
built to one standard.

Yamaha offers five different
speaker models, ranging in
price from $1,350 a pairdown to
$200 a pair.

At the top. the revolution-

ary beryllium dome NS-1000
Series, offering the ultimate in
state-of-the-art performance.
Following the NS-1000 are our
other three-way types: the
NS-690, NS-670, and NS-3. Qur
least expensive, but still highly
accurate,is the two-way NS-2.

Since each is built to the
same high quality standard,
you're probably wondering
what those extra dollars are
buying.

It's very simple.

To satisfy the most demand-
ing audiophiles, those extra
dollars buy extended response
at the frequency extremes.
Higher sound levels with equal
or lower distortion. More
power handling capacity. More
tone controls to contour the
tonal balance of the speakers
with the characteristics of the
room.

More specifically, on our
model NS-670 and above,
Yamaha offers die-cast speaker
frame baskets to eliminate po-
tential resonance. Luxurious
wood enclosures (even
rare ebony wood!).
Tangential-edge

Check No. 39 on Reader Service Card

suspension for midrange and
tweeter domes to provide
smooth response. Acoustic
equalizers on {weeters to flat-
ten frequency response and
enhance dispersion. Diago-
nally edge-wound voice coils
for greater diaphragm control
and increased transient re-
sponse. Plus thick felt lining
inside the cabinetry to isolate
rear sound waves for distor-
tion-free bass response.

But regardless of how much
you pay, every Yamaha
speaker is built to the same
essential construction eriteria
and tonal accuracy.

Proven acoustic suspension
design. Dome drivers for bet-
ter high frequency dispersion.
Carefully matched crossover
networks. And heavily rein-
forced, extremely rigid en-
closures.

The End of the
Double Standard.

The single standard of per-
formance found throughout
the entire line of Yamaha
speakers is a demonstration of
product integrity that no other
manufacturer can claim.

But in the final analysis,
only your ears can be the
judge.

That's why we invite you to
visit your Yamaha audio dealer
soon. His knowledgeable sales-
men and extensive demonstra-
tion facilities can save you
time and trouble in selecting
the speaker that's right for
your budget. And right for
your
ears.

International Corp., P.O. Box 6600, Buena Park, Calif. 90620
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THE BGW 202 HAS —

e Dual discrete OP amp phono stage
for unprecedented accuracy

e Active tone controls using sliding
step switches

e Active 18-dB/OCT. High and low pass
filters

* Two phono inputs plus accessory
socket for moving coil pre-preamp
converter

e Separate power amp switching

e Remote AC switching unit accessory
available

Guaranteed specifications:

Phono stage: Gain=42-dB, =.25-dB of

RIAA, S/N=82-dB, THD= 01%.

Tone controls: Active baxandall con-

trols add virtually no distorticn. £18-dB

at 50-Hz and 15-kHz in 3-dB steps.

High and low pass filters: Active 3-pole,

18-dB/OCT. Low frequency at 40-Hz,

high frequency at 12-kHz.

Maximum output voltage: At line out-

put, 8-volts RMS into 600-ohms (+20-

dBm). Phono at tape output, 10-volts

RMS into 5-kohms. Rated output,

4-volts RMS into 5-kohms

Total harmonic distortion: Less than

.01% at rated output, 20-Hz-20-kHz.

Write for the location of your nearest
dealer.

BGW Systems

P.O. Box 3742
Beverly Hills
CA 9G212
SYSTEMS | (513) 973-8090
In Canada Omnimedia Corp.

9653 Cote de Liesse
Dorval Guebec HOP tA3

Check No. 7 on Reader Service Card

product of the studio, with no
counterpart in real time.

The authors state that in the quad-
raphonic listening tests they con-
ducted, listeners found it difficult not
to turn around to face a sound per-
ceived to come from behind them,
and they complained of unnatu-
ralness when this occurred. | think what
they meant here was that even when
the rear channels are just used for am-
bience, if the amplitude of the rear
signls is too high, discrete instruments
are perceived, and this is unnatural.
This is a situation which has occurred
all too frequently in dealer listening
room demonstrations of quadraphonic
sound and is partially the result of high
noise levels in the demo room, with the
salesman turning up the rear channels
to override the noise, along with de-
sire to show that he really is playing
four-channel material.

New Quadraphonic
Configuration

The authors, however, agree that
the rear channels should be used only
for the reproduction of hall am-
bience, but that in consideration of
the non-coherent, non-directional
nature of the ambient sound, that a
single ambient signal delivered to two
(or more) rear loudspeakers would
suffice. With only a single rear signal,
the remaining three channels can be
used to form the optimum stage
sound, including a discrete center
channel, thus the three-plus-one sys-
tem. Their contention is that this con-
figuration of the four available chan-
nels should provide a better ap-
proximation of the concert hall acous-
tic environment than the standard
quadraphonic system. The authors
describe interesting experimental
data to support their three-plus-one
system.

Quoting from their paper, “Profes-
sional quality live recordings were
made of the Kitchener-Waterloo
Symphony Orchestra, using both
standard quadraphonic and ‘three-
plus-one’ arrangements. Five micro-
phones were used . . . three direction-
al microphones in front of the orches-
tra for left-front, center-front, and
right-front signals, and two omnidi-
rectional microphones near the rear
of the hall for left-rear and right-rear
signals. For the quadraphonic record-
ing, the center-front microphone was
not used, and for the three-plus-one
recording, the two rear microphones
were mixed to provide one rear chan-
nel signal.

Listening tests were performed in
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a carpeted living room 22 feet wide by
20 feet deep, with reasonably well-
damped acoustics. Five loudspeakers
were used to match the microphone
placement. These were all wide-range
direct radiators, the center-front unit
having a wide dispersion angle.
(Nothing is said about the dispersion
characteristics of the other loud-
speakers, but one presumes they are
not dissimilar from the center front
speaker.) A switching arrangement
coupled to colored lamp indicators
controlled the loudspeaker ener-
gization ... quadraphonic using the
four corner speakers and the three-
plus-one system using the three front
speakers plus the rear speakers driven
in parallel. The switch enabled listen-
ers to compare the white and yellow
quadraphonic or three-plus-one sys-
tems. Seating for 18 listeners facing
front was provided. Four groups par-
ticipated in the tests, a total of 71 per-
sons. The participants were largely
from the university community, stu-
dents, staff, and faculty. Thirty-three
of these people claimed to be high-fi-
delity enthusiasts, however, no dis-
cernible difference was found be-
tween the response of the audio en-
thusiasts and others. Each listener was
given a data book in which he record-
ed his seating position, answered
some questions concerning his musi-
cal experience, and recorded his re-
sponses to other tests.

“The first part consisted of image
location tests, for example, central im-
age location, LF, RF channels only;
test tone location, solo instrument lo-
cation, and instrument location using
quadraphonic and the three-plus-one
recordings. The listener was asked to
mark the apparent source locations
on appropriate diagrams in his data
booklet. These were checked later
against the known locations and re-
sults tabulated. The second part of the
test consisted of A/B comparison lis-
tening, and the participant was asked
to answer the following questions:

1. Which system most clearly de-
fines the positions of the instruments?

“2. Is there any noticeable change
in the front sound between the two
systems?

“3. Is there any noticeable change
in the rear sound between the two
systems?

“4. s there any noticeable change
in depth (ambience) between the two
systems?

Image Localization
““Among the results of the tests are

that center-stage sources are ac-
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Mlcrophone o

Does over 40 years of
experience mean we

make a better microphone?
We think so, but only you can
be the judge. Your experience
has taught you what makes

a fine microphone. Now

treat yourself to a test
experience with the finest.
Ask your nearest Astatic
distributor or write direct for
additional information.
REMEMBER — Sound
Reproduction is our only
business.

THE ASTATIC CORPORATION
CONNEAUT, OHIO 44030

IN CANADA:

Canadian Astatic Ltd.

Scarborough, Metro Toronto, Onfario
EXPORT SALES:

Morhan Exporting Corp..

270 Newton Road,

Plainview, New York 11803 U.S.A.
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curately located at any listening posi-
tion when three front channels are in
use, whether these sources are salo or

in combination with the orchestra.”

Stereo location in the rear is ‘focused,”
resulting in a narrowing of the per-
ceived rear sound stage. Most listen-
ers were position conscious and pre-
ferred the ease of source location in
the three-plus-one system, and many
equated this with an increase in natu-
ralness over quadraphonic sound.
Depth here is equated to ambience
and is the ratio of rear (ambient) to
front {direct) sound. Some preferred

the quadraphonic system for this rea-
son, although this characteristic is
sensitive to listener front/back posi-
tioh in both systems. The listener near
the back hears a stronger ambient sig-
nal than one near the front, in the
concert hall there is no such gradient.”

The authors conclude that a signifi-
cant improvement in naturalness of
sound in a living room can be obtain-
ed by the redistribution of the four
channels available in quadraphonic
systems to form the three-plus-one
system. They suggest that the ambient
sound level gradient can be sig-

. WWW THE EQUALIZATION LEADER...

WHY? Because we CARE about HOW an equalizer does its job BEST!

That's why we provide our customers with our exclusive. ..

level matching . .

OF EACH OCTAVE...

system . .

THE ABILITY TO EQUALIZE TAPE RECORDINGS . ..

10-POINT “TOTAL-SYSTEM EQUALIZATION"

YOU NEED MORE THAN JUST AN EQUALIZER . ..
BENEFITS, HERE ARE THE TEN ESSENTIAL ELEMENTS YOU NEED:

1. YOU NEED VISUAL ZERO-GAIN LEVEL INDICATION: SOUNDCRAFTSMEN provides combination
zero-gain controls with LIGHT EMITTING DIODE indicators to show when exact zero-gain is accom-
plished. Adjusting the zero-gain controls for equal L.E.D. intensity assures you of input vs. output
.2. YOU NEED FULL-SPECTRUM BOOST OR CUT CONTROLLABILITY: SOUND-
CRAFTSMEN'S “zero gain” circuit provides an additional 18 dB control-range over the full spectrum
20 to 20,480 Hz on each channel for instantaneous input-output zero-distortion signal matching.
...3. YOU NEED AUTOMATIC/CONTINUOUS OUTPUT-OVERLOAD WARNING SIGNAL: SOUND-
CRAFTSMEN'S 2 top L.E.D.'s glow brightly, (bottom L.E.D.'s off), if output voltage is boosted
excessively, thus eliminating the danger of distortion and/or damage to related equipment result-
ing from the high voltages that can be generated by any fine equalizer . .
TIVE METHOD OF READING 1 dB SETTINGS...

FOR OPTIMUM EQUALIZATION

.4. YOU NEED A POSI-

5. YOU NEED AT LEAST 24 dB TOTAL CONTROL
6. YOU NEED A UNIT THAT WILL ADD ZERO NOISE AND DISTORTION:
SOUNDCRAFTSMEN'S signal-to-noise and distortion performance figures are far superior to most
high fidelity components. SOUNDCRAFTSMEN products are used in professional
recording systems, assuring you of completely noise-free and distortion-free integration into your
.7. YOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL “EQ” CURVES..

roadcast and

.8. YOU NEED

©) YOU NEED AN ACCURATE, EASY-
TO-USE INSTRUCTIONAL TEST
RECORDING FOR ENVIROMMEN-
TAL EQUALIZATION: SOUND-
CRAFTSMEN inciudes Test
Record recorded and de-

signed exclusively for
SOUNDCRAFTSMEN equali-

zers. Without any expensive

test equipment or tecinical
knowledge, you can quickly

tune the acoustics of your

room, just by following the
announcer’s step-by-step

YOU NEED A MEMORY SYS-
TEM FOR “EQ SET-RESET
REFERENCING"’: SOUND-
CRAFTSMEN provides you with
a quantity of “COMPUTONE
CHARTS" for recording the ex-
act setting of each octave con
trol for future reference and
resetting. Automatic “Instant-
Memory Programming'’ is read.
ily available by cumng off the
‘Computone Chart,” holding
against front panef, and mov
Iag up knobs Into position.

directions

H#MHTT | M

patching, front tape in/out, etc

PE2217 inc Cabinet or Rgek Mounts)  $499.50

GUARANTEED SPECIFICATIONS

FREQUENCY RESPONSE
THD: Less than 1% @ 2v. Typ 05% @ I v.

(Same as 2212, except no LED's and
Tape Eqm‘ rear panet patching)

05 dB 20 20, 4BOH:
THE “WHY'S AND HOW’S

S/M RATIO: Better than 106 d8 @ full uulpul DF EQUALIZATION,
Better than 96.dB (@ 2 v
- i S — ’ ' FILTER TYPE: Toroidal and Ferrite core an easy 10 understand ex
o %cv:vz con"vno(L RANGE. Mmewzv\O & planation of the relationship
58 B gach octave centered af of acoustics to your environ
, “KTE-:‘E PE(RFECST PRPE-AMP" ) 120, 240 480, 950, 1920, 3810, 7680, and 15 360Hz ment This 6 sage booklet
or a e great new Super-Power amps rate also conta un
“State-of-the-Art”” and “'Best-Buy” in magazine RP2212 . o Racl $34\9'50 ideas on H< w th: S nddcrav men Equalizer can
Test Reports PE2217 has ALL RP2212 features, (Includes Cabinet or Rack Mounts) measurably ennance your g plasuresHon
PLUS 4 separate phono preamps, 3-tape dubbin| Asurant . ;
p p P P B g 20-12A . . $299-50 typical room problems are eliminated by Equaliza

tion.” and @ *10-point self-rated Equalization
Evaluation Check-List,”" plus Specs and Reviews

QWW « 1721 Newport Circle, Santa Ana, California 92705 FOR MORE DETAILED INFORMATION, CIRCLE READER CARD
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nificantly reduced by employing a
line of loudspeakers (possibly planar
foam strip speakers) around the sides
and rear of the listening room, driven
by the single ambient signal.

The foregoing has outlined the ex-
periments of Mr. Hay and Dr. Hanson.
Forthe record, | agree absolutely with
the findings and conclusions in this
study. | have been an advocate of
three-channel sound, in the sense of a
left-front, center, and right-front
loudspeaker set-up fed by three dis-
crete signals, for many years and have
made many recordings in this format.
Older readers may recall that | almost
got three-channel tapes on the mar-
ket from Mercury in 1955 and Everest
in 1960.

Classical in Three-Plus-One

Like many other good things, the
chances of the three-plus-one system
being adopted by the recording com-
panies is remote. Perhaps some ven-
turesome small company might take a
crack at it as an audiophile product.
After all, it really is a very simple thing
to do! However—try this one for
size—there are thousands of fine
three-channel recordings on half-
inch tape in the record company
vaults. For many years literally all clas-
sical recordings were made in this for-
mat. Now, take an outfit like the Bar-
clay/Crocker Co. that | wrote about
last month. They are going to issue
their own prerecorded tapes. If they
would lease some selected three-
channel masters, get rid of 8-10 dB of
noise by running them through a pro-
fessional model of the Phase Linear
autocorrelator (said to be forth-
coming), then duplicating them with
Dolby B, just as straight three-channel
productions they would be sensation-
al. Now, with the remaining channel
on the four-channel tape head, by use
of one of several devices for adding
delay and reverberation (as outlined
in my column some months ago),
these tapes could be issued in what
would essentially be the three-plus-
one system. Alternatively, the audi-
ophile could take the three-channel
prerecorded tape, and utilizing some
of the newer, less expensive delay and
reverb equipment coming onto the
market—and about which we will
soon be reporting—create his own
rear ambience channel. | have the
tapes and the needed equipment, and
1 will let you know the outcome of my
experiments very soon. In the mean-

while, are you listening Bar-
clay/Crocker? o
24 AUDIO ¢ MAY, 1976



The Garrard 990B.

And the argument ends.

There are almost no limits to what
you can spend for a turntable. Nor to the
refinements that can be built in.

The argument has been whether you
can find a turntable at a sensible price, that
really performs—giving away nothing
important. Now with the belt-driven 990B,
the argument is over. The 990B gives noth-
ing away in any vital area, yet is priced to
make 1t eminently accessible.

We believe the 990B is the best value
Garrard has ever offered in its quarter cen-
tury of designing and manufacturing high
fidelity turntables.

The 990B is a single-play/multiple-
play turntable and is fully automatic in
both modes. That is, its arm indexes, re-
turns to its rest and shuts off automatically.
All of which is more dependable than a
hand . . . that can be shaky or careless. And
the mechanism that does all of this is dis-
engaged during play. You get the gentlest
handling of records plus convenience.

a7

But more. In the multiple-play mode,
your records rest on a rwo point support.
You don’t have to balance them on a single
center support. And pray.

And still more. A precision anti-
skating device eliminates distortion and
record wear caused when the stylus is
forced against the inner wall of the groove
by rotation of a record. Even cueing is vis-
cous damped in both directions.

All well and good. But what about
performance?

A glimpse at some specifications tells
the story. Rumble: —64dB. Wow: 0.06%.
Flutter: 0.04%. These are possible because
your records are cushioned on a full size, 5
Ib., die-cast, dynamically balanced platter
—belt driven by a motor that combines an
induction rotor for starting power and
a synchronous section for constant speed.
You can even solve the problem of off-
pitch recordings with the variable speed
control monitored by a strobe disc.

One final word. The S-shaped, light-
weight, aluminum tonearm boasts low mass
and low friction. But here’s the thing. The
990B’s tonearm can track as lightly as 2
gram. Protection and performance indeed.

There are other turntables in the price
range of the 990B that offer some of these
features and specifications. The 990B has
them all and at a price that’s sensible—
under $170!

‘Which clinches the argument.

For a copy of the Garrard Guide,
write: Garrard, Div. of Plessey Consumer
Products, Dept. C, 100 Commercial St.,
Plainview, New York 11803.

q arrand

The Automatic Choice
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SONY 88C

THE WORLD’S BEST.

DIRECT DRIVE SERVOCONTROL SYSTEM.

The name may be long — Close-Loop Dual
Capstan Tape Drive —but the conceptis
simple: one capstan is just an extension of the
motor shaft itself (the other connects through
a belt-drive inertia fly-wheel). Gone are the
infervening gears that can often impair opti-
mum operating reliability as well as speed
accuracy. The result—almost nonexistent
wow and flutter—a mere 0.02% @ 15 ips.

PHASE COMPENSATOR CIRCUIT.

Original Source*

Source
After Recording”®

Source Through
Phase Compensator*

Ideally, what you want on recorded tape
is a “mirror image” of the original signal. No
more. No less. Problem: the very nature of the
recording process causes phase distortion.
Solution: during playback, Sony’s exclusive
Phase Compensator Circuit compensates
for phase distortion. Result: sound quality
that’s virtually identical to the original source.
(REFER TO OSCILLOSCOPE READINGS.)

SYMPHASE RECORDING.

Thanks to the durability of Sony’s Ferrite
and Ferrite Heads and incredible precision
fabrication and alignment of the head gap.
you can record any matrix 4-channel signal
(like SQ™* or FM), play it back through a 4-
channel decoder/amplifier, and retain the
exact positioning of signal throughout the
360° 4-channel field. What started out in
right front channel stays there. What began
in left rear doesn't wander over to right rear.
There's no phase shift whatsoever.

PEAK READING VU METERS.

Theyre versatile. Accurate. And incredibly
informative. 4. You can set for standard VU
operation to determine recording level. 2. Set
to display transient peaks only (up to +15 dB).
3. Athird display, Peak Hold, retains tfransient
reading, lefting you accurately measure
audio input and adjusts accordingly with
2dB Stepped Record Level Attenuators.

SYNCRO-TRAK.

This means you can lay down two individ-
ually recorded tracks in perfect synchroni-
zation with each other. Record head has
playback-monitor function in record mode.
This eliminates time lag that occurs when
monitoring through playback head. Thus
both tracks can be first generation, keeping
noise levels at minimum. Flashing Standby
Signal alerts you that the unrecorded chan-
nel is record-ready. And Punch-in Record
puts you info record mode instantly, without
stopping tfape.

SONY Ask anyone.

———————
Broughttoyouby SUPERSGCOPE.

T1C-756-2
TC-788-4

Other Distinguished Sony Decks.

1000 Hz @ Q aiB. 15 ips. **TM CBS. Inc. (Side panels of these units are constructed of plywood,

finished In genuine walnut veneer ) ©1976 Superscope. Inc., 20525 Nordhoff §t, Chatsworth. CA 9131, Prces and models subject to change without notice. Consuit the Yeliow Pages for your nearest Superscope dgealer



what speaker reproduction is

all about. One of the chal-
lenges which dynamic sounds place
on a speaker is the presence of brief
peak-energy components consid-
erably above the average level. These
bursts of sound can place enormous
demands on any speaker. With the
advent of super power amplifiers, it is
not unusual to find cases where a lis-
tener can adjust the level high
enough that several hundred watts of
power are used on peaks. Yet the
speaker doesn’t go up in smoke be-
cause the average power may be low
enough to prevent damage.

This condition is not solely the
province of the sound freak or the
person wishing to break a lease. Natu-
ral sound has very high peak energy,
and as recording and reproducing
methods get better the peaks begin to
inevitably rise. A natural sound you
may not consider loud, such as a type-
writer or piano chord, may in fact
have a very high peak sound pressure
level.

We would like to test a speaker for
its behavior under such dynamic con-
ditions. Audio can, and does, observe
the acoustic waveform for high power
tone bursts. However, this doesn’t get
to the heart of at least one aspect of
the subjective effect of peaks. The
question we pose is, given a normal
reproduced sound at moderate level,
what is the affect on that sound of a
suddenly applied signal much greater
in level and incoherent with that
sound? If you could imagine concen-
trating on an oboe in an orchestra,
this is like asking whether the sound
of the oboe is changed when the
horns let go triple forte. If the oboe is
modulated by these peaks, we know
the sound will be unnatural. The test

S ound is dynamic. And sound is
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Richard C. Heyser

we have developed for probing this
condition we call the crescendo test.

Sound Measurement

We use a musically based sine wave,
such as 440 Hz, as our “inner voice”
and use a very narrow bandwidth fil-
ter to measure the sound energy of
that musical note. A wide band inco-
herent noise source is then added at
an average electrical level 20 dB high-
er than that of the tone, and the level
of the tone, with this added cres-
cendo, is compared to its prior value.
We say the speaker has reached asub-
jective crescendo limit when the in-
ner voice is reduced 1 dB by the
added crescendo. The instantaneous
peaks of the complete signal are mea-
sured and used as the peak crescendo
handling capability of the speaker.

Now, let’s go back and take a look
at why and how. If an incoherent sig-
nal crossmodulates a coherent signal,
sidebands will be produced in a fre-
quency about that coherent signal.
The energy in these sidebands will it-
self be incoherent whether the pro-
cess was pure amplitude modulation,
angle modulation, or some com-
bination thereof. By using a very nar-
row filter with a total noise bandwidth
of 1 Hz centered on the frequency of
the tone, we are measuring the ener-
gy of the “carrier” which is being
noise modulated. When the carrier
drops 1 dB, we know that 21 per cent
of the carrier power has gone out of
band due to modulation. We don't
know where it's gone but we do know
it shouldn’t have left.

Our oboe is now spread out thin in
the frequency spectrum. If you listen
monaurally, this is similar to what is
known in broadcast parlance as
“ducking” and it may or may not be

unpleasant. If you listen in stereo,
however, it can be quite a different
effect. A phantom center-image oboe
will have its energy shared in both
channels. If the horns let go only in
the left channel, the oboe component
of that channel will be modified in a
manner different than the component
of the right channel. The result can be
anything from the oboe sliding to
stage right, to a ten-foot-wide oboe,
to a “song and dance” oboe which
glides around the stage keeping time
with anything loud enough to shift it.
Of course, all the other instruments of
the orchestra are playing a similar
game of musical chairs.

Image Distortion

This seldom considered aspect of
distortion in reproduction can lead to
a blurring of the stereo or quad-
raphonic image. You’re not quite sure
what is wrong but the reproduction
seems to lack sparkle as you raise the
level. Actually, polar pattern charac-
teristics, transient response, and non-
minimum phase-response properties
interact with this crescendo handling
to provide a very complex behavior.
There is not enough space in this brief
correspondence, or 10 such articles,
to go into those interactions which
have been identified in speaker re-
production.

The tweeter and woofer may differ
in crescendo handling. We therefore
use tones which separately test differ-
ent drivers. If a tweeter gives up be-
fore a woofer, this can lead to differ-
ential spreading of fundamentals and
overtone structure in music.

Back to the “how.” A Gaussian
white noise source is used as the inco-
herent signal and its average level for
a 20-kHz band is made 20 dB higher
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KENWOOD puts power in your hands...

120 Watts per channel®

...with the exceptional KR-9400 Stereo Receiver

With almost twice the power of any previous KENWOOD receiver. ..with control flexibility usually
found only on the most expensive separate components...with features and performance never
before associated with a stereo receiver, the sophisticated, top-of-the-line KENWOOD KR-8400
puts the power of unprecedented stereo enjoyment in your hands.

*120 Watts per Channel. Min. RMS into 8 ohms at any frequency from 20 to 20k Hz, with no more than 0.1%
total harmonic distortion.

New Triple-Function Meter. Converts from Signal Strength to Multipath Detector to Deviation Meter at the
touch of a button.

Unique ‘Tape-Through’ Circuitry. Permits tape-to-tape dubbing to continue even while you listen to another

program source.
New Injection Circuit. Introduces sound from any source into the tape dubbing process, with level control for

perfect mixing.
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For complete information visit your
nearest KENWOOD Dealer, or write:

@ KENWDDD 15777 S. Broadway, Gardena, CA 90248 « 72-02 Fifty-first Ave., Woodside, N.Y. 11377 « In Canada: Magnasonic Canada, L1d.
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Realistic?
Pioneer?

Marantz?
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Realistic STA-225 |\~ AW » Y e
Stereo Receiver e - Sk amn .
About $400 NS
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Which one has Auto-Magic tdning?

Of the top three hi-fi receiver brands, only Realistic* makes
perfect tuning an instant electronic reality on the FM band. We call
our creation Auto-Magic* because 'like magic” is how it works.
Now you only need a tuning meter to show relative station strength,
not for fishing around for optimum reception.

Realistic is also the audio brand that helped knock out the $20 to
$30 extra charge for wood receiver cabinets. By not charging extra!
Now you see why Radio Shack sold over 3,000,000 Realistic
equipments in 1975 and merits your next “good music” purchase.
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Over 4600 Stores - Dealers — USA, Canada, England, Australia, Belgium, Germany, Holland, France, Japan
‘Registered Trademark
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id State equipment in the Mcintosh catalog. in addition you wiil
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than the average test tone power. This
means that peaks rise to 30 dB above
the average tone level. A white noise
signal is used because it has constant
spectral energy density and the Gaus-
sian distribution of amplitude is a
good all-around model of many
sound processes.

A Wiener matched filter is used
since it will optimize the mean square
difference between the coherent
tone and incoherent noise. One sec-
ond “chunks” of time are processed
and average acoustic power divided
by average electrical drive power is
plotted as a function of average elec-
trical drive power. Three super-
imposed plots are made. The tone
without noise is run at reference level
and a second run made at 1 dB below
reference level. Then the tone at ref-
erence level is plotted when noise is
added. This tells us three things. First,
if the acoustic transfer gain is constant
(and quite often it is not). Second, if
adding noise at any level causes
crossmodulation, and third, how the
tone changes with increase in total
level.

Acoustic Patterns

If the acoustic gain decreases with
drive level whether noise is present or
not, the speaker will lack punch on
the crescendos themselves. The
acoustic gain is similarly monitored
during the harmonic and inter-
modulation test, so there is not much
chance of a speaker with this property
getting past measurement without de-
tection. If the gain increases with lev-
el, this gives, not surprisingly, a
punchy sound, particularly if it occurs
in a midrange and not in the woofer,
since a vocal or musical crescendo will
“bark” right out and the sound will
tend to go bright. Some people like
this sound, others do not.

If the crescendo test shows a drop
of signal when noise is added re-
gardless of level, it generally signifies
a curvature of transfer characteristic at
low level. This may give a“’class B am-
plifier”” type of sound at low levels
and usually correlates with a low level
harmonic or intermodulation dis-
tortion that doesn’t go to zero with
decreasing level.

After all of this analysis, the result
may be the laconic phrase, “speaker X
passed the crescendo test with flying
colors.” The one-liners we hang on
this test seldom does complete justice
to the amount of work expended to
see how well the speaker performs in
reproducing dynamic sound or to the
fact that the system under test is be-
having properly. We think it’s worth
it. After all, accurate sound is what this
is all about. o

32 AUDIO ¢ MAY, 1976



Before you
your next turnis
consider w
you want a newd

Audio Products. 120 So. Columbus Ave., Mt. Vernon, N.Y. 1055‘3

In letters and warranty cards from new Ducl
owne-s, we find that some had owned manual turn-ables
and came to prefer the convenience and safety of auto-
matic start and stop. Others also wanted to be able
to play records in uninterrupted sequence. And a faw
gave ~easons that modesfy makes us hesitate to qucte:

‘| wanted the best! or "Everyone recommends Dua |

Whatever your reason may be for wantirg 3 new
turntable, consider your purchase carefully. Your reccrd
collection probably represents a bigger investment than
all your other components combined. And your turtable is
the only component that handles your records.

Although the overall appearance and feel of a
turntable's controls can tell you something about its
quality, appearances can be deceptive. For example,
curved tonearms may appear interesting, but their
unnecessary mass and increased resonance can only
detract from the quality of music reproduction. All Deal
tonearms follow a straight line from pivot to cartridge
holder for maximum rigidity and lowest mass.

Some tonearms apply stylus pressure by
vnba ancing the tonearm. This results in tracking wnich is
adversely cffected by record-warp conditions and
turntable level. In every Dual, stylus pressure is cpplied
around the vertical pivot via a long coiled spring. This
maintains tonearm balance throughout play, and trazking
is unaffected even if the turntable is tilted substaticily.

Other-Dual features and refinements include:
cueirg damped in both directions to prevent bouxz;
pitch-control; anti-skating separately calibrated fo-
all taree stvlus types. And internally: motor rotors
and drive pulleys individually machined and tested with
precision instruments to assure perfect concentriaty

All the above contribute importantly to
qua ity performance.

Now, while you should never compromise a:th
quality, corvenience is a matter of choice. Which is why
Dual quality comes in a variety of models: semi-cutcmatic.
single-play fully-automatic, single-play; single-pla,;/’
multi-play. Seven models in all as described below.

Dual 1225. Fully automatic, single-play/multi-play. Viscous-dempad
cue-centrol, mtchcontrol. 10% platter. Less than $140, less sase.
Dual 1226, with cast platter, rotating single-play spindle. Less than $17C.
Dual 1228 wi-h gimballed tonearm, synchronous motor, illurr inated
strobe, variable tracking angle. Less than $200.

Dual 1249. FLlly automatic, single-play/multi-play. Belt drive.

12" dvnamically-balanced platter. Less than $280, less base. Full-size
belt-d-ive medels include: Dual 510 semi-automatic. Less than $200;
Dua 610, fully automatic. Less than $250. (Dual CS601, with 2as= and
cover. Less than $270.

Dual €S701. Fully automatic, single-play. D.C. brushless, ele=ronic
direct drive motor; tuned anti-resonance filters. Less than $437).
inclucing base and cover.

Dual CS701.

Exclusive U.S. Distribution Agency tor Dual
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Build A Binaural Mike Set

Gene A. Nelson

recording microphone set. Previously,
users had to spend upwards of $1500.00 to purchase
a-‘model human head with capacitor microphones. Recently,
Sennheiser introduced a lower cost binaural recording set,
but it still retails at $330.00. This project utilizes two high-
quality electret condenser microphones, originally intended
for use in portable cassett= recorders. It has a price tag of
approximately $15.00. While its response above 15 kHz does
not match the more expensive units, it will make this fasci-
nating technique available to many more experimenters.

HIS ARTICLE describes the construction and use of a
binaural

Theory

Before we build the unit. it will be instructive to consider
the hearing process. When you close your eyes, you can use
your ears and brain to determine where sound sources are
with respect to you, and whether or not they are moving.
Now, if you place your finger gently over one ear, you will
discover that the source placement becomes considerably
more vague

Your ears have access to frequency, amplitude, and timing
information from the sound source. Two ears are necessary

Department of Biophysics

State University of New York at Buffalo
4234 Ridge Lea

Ambherst, N. Y. 14226
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for determining the placement of a source, as can be seen in
Fig. 1, where it will take a slightly greater time for the sound
to arrive at the listener’s right ear. The time will be given by
(the distance AB -+ the speed of sound propagation, 335 me-
ters-per-second). Your brain learns to interpret this time dif-
ference as directional information. Similarly, the inverse-
square of decreasing intensity with distance is learned so
that a listener can discriminate between near and far
sources.

Also, the frequency spectrum of a source changes with

Fig. 1—Schematic of localization process.
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Lots of these goodies have never
been available as individual
components before. (They've been
performing inside JBL’s newest
professional studio monitors.)

Write us. We'll send you the
catalogue, free, along with the
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JBL Loudspeaker Components

authorized JBL Loudspeaker
Components Dealer.

He's important. Besides all those
components he’s got a fresh
supply of the new JBL Enclosure
Construction Kits that tell you
everything you need to know about
building your own JBL enclosure.

Fill out this coupon and send it
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distance. The higher frequency components are not atten-
uated as quickly as the lower frequencies. These trans-
mission differences are also useful in establishing whether a
source is in front of or behind a listener. The pattern of
channels, the shape of auricles, and the presence of hair
produce changes in frequency spectra which aid in signal
interpretation. Doppler shift, from a moving sound source,
and complex patterns of interference can also be used to
help localize sounds. Additional cues are provided by mo-
tion of the head and visual inputs.

The question becomes how to duplicate this process elec-
tronically at a reasonable cost. Stereophonic and quad-
raphonic systems provide good approximations, but pro-
ducing the information far playback typically involves large
quantities of microphones, mixers, and other complexities.
Simplification could be accomplished by intercepting this
information just before it entered a listener’s ears with mi-
crophones, and then playing it back over a pair of stereo
headphones, recreating that sound field. That is what a bi-
naural record-playback system is intended to do.

Construction

The two most important design considerations for a bi-
naural microphone are having a lightweight, comfortable
support for the microphones that will hold them in the vi-
cinity of the ear opening and having a small, sensitive micro-
phone. Both of these objectives are met in the design
presented here. The support is made of Plexiglas, and the
condenser microphones are about the size of cigarette fil-
ters. The whole unit weighs approximately two ounces, ex-
cluding cables.

The first step is preparing the Plexiglas strip. To determine
its proper length, take a narrow strip of paper or a fabric
tape measure, and measure the distance from your left ear
opening to your right ear opening, measured over the top
of your head. Add 6-cm. to this length and cut the Plexiglas
strip to this length. The edges of the strip should then be
smoothed with sandpaper.

Next, the strip is bent to the proper shape to match your
head. Since Plexiglas becomes flexible when heated, we will
heat and bend it. The easiest way to heat it is to use a gas
stove (or an electric stove on High). This step requires some
caution, since your hands'may be burnt if they are not insu-
lated. Since the Plexiglas is flammable (though less so than
wood), you should also have a large pan of water available
to immerse the plastic in, in case you accidentally overheat it
to ignition. It usually does not continue burning when it is
lifted above the flames. Bending takes some patience. First,
remove the paper backing and all adhesive. Start by heating
up the center 6 cm (easily found by balance) 3—6 cm above
a low flame, turning the strip over about once a second. The
plastic is pliable when it bends under its own weight. The
bend is set by cooling the plastic in the previously prepared
cold water. Avoid pulling the ends apart, which distorts the
plastic. A bend about 5—7 cm from the center bend on each
side yields an approximate ”’U” shape. A slight bend about 3
cm farther away from the center on each side should com-
plete the bending. After the plastic is thoroughly cooled, it
can be size checked for a comfortable, but not a snug fit.
Reheat and rebend as necessary. If you are more artistically
inclined, you may want to form a continuous bend, so that it
looks like a headphone headband. You may also want to use
a large can or pot as a guide for the proper curvature. The
strip should lie flat on a table when completed.

Next, the distance between the points where the micro-
phones are to be mounted is measured along the strip. This
distance will be referred to as the intermicrophone length.
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One of the audio cables is cut to this length, plus the cable
length to the recorder. It’s important that a thin, flexible
cable like RG-174/U be used for convenience and light
weight. Don’t skimp on the length of cable to your recorder.
Two meters is a reasonable minimum length. Cut the other
cable to this length. Solder the connecting plugs appropri-
ate for your recorder to one end of each cable, taking care
not to nick the wires or short between the shield and center
wire. The center wire should connect to the tip of the con-
nector. A small piece of heat shrinkable tubing should insu-
late the center wire. Solder the other end of each cable to
the appropriate solder pads on each microphone. Use a
small, isolated tip soldering iron, since the microphones are
damaged by overheating and static charges.

Attach a 0.75-meter piece of No. 24 stranded wire to the
(-) lead of the battery clip. Attach one of the 8,2-kOhm resis-
tors to the other end, and also attach sufficient wire to reach

3

Fig. 2—Detail of microphone attachment.
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the mounting point for the other microphone. Attach the
other end of the 8.2-kOhm resistor to the left microphone
ungrounded solder pad. Insulate the lead and resistor with
heat shrinkable tubing to prevent it from shorting to the
case. Solder the other 8.2-kOhm resistor to the length of
wire and right microphone in a similar fashion.

Carefully observing polarity, the anode + of the diode
should be connected to the (+) lead of the battery clip, and
the opposite side connected to a 0.75-meter length of No. 24
wire, which is also connected to the grounded solder pad of
the left microphone. Place electrical tape over the un-
grounded solder pad and lead of each microphone. A small
piece of aluminum foil is secured over the connector end of
each microphone and glued to the metal part of the capsule
to serve as an electrostatic shield. The cable and wire passing
over the headband are taped to the Plexiglas support. A
small piece of acoustically transparent open-celled foam
should be secured over the opening of each microphone to
act as a windscreen and prevent dust from entering the mi-
crophone. The microphones are then glued with contact ce-
ment to the support as shown in Fig. 2. All four wires are
then taped tightly to the headband at a point below the left
microphone to prevent pulls on the wires from damaging
the microphones. Three (or more) small pieces of foam are
glued to the inside of the headband to make it more com-
fortable and prevent it from slipping off. Their placement is
shown in the photo. Installing the battery completes the
assembly.

An intermittent problem may be caused by poor contact
with the battery. The Keystone connectors don’t hold well
without some remedial bending. It would be a good idea to
tape the supply lead to the battery to prevent the contact
from being disturbed.

Using The Microphone

The microphone is designed for portable use, and with a
portable stereo recorder, you can make recordings any-
where. The battery should last 200 hours under constant use.
You should become familiar with the microphone’s charac-
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teristics before you go into the Everglades to record alliga-
tors or what have you. So, with appropriate adapters, hook
them up to the tape recorder you use at home, put them on
your head, put the battery in your shirt pocket, and record
music played through your speakers or sounds around your
home. The microphones are rather sensitive, being rated at
-58 dB (0 dB = 1V / dyne / cm? at 1 kHz). It may be neces-
sary to use a 20-dB attenuator on some tape recorder inputs.
One can be constructed simply and is shown in Fig. 3. It may
be necessary that the good low-frequency response of the
microphone will necessitate the use of a 50 Hz low-frequen-
cy roll-off filter, which is available commercially.

One very interesting and entertaining application is tape
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recording parties or conferences. It is much easier to dis-
tinguish individual speakers using the binaural system than
with a conventional stereo set-up. Sounds such as ringing
telephone come through with a disconcerting authenticity.

When you are wearing the microphones, it is impossible
to monitor with headphones. In this case, simply buy a sty-
rofoam head (sold in department stores for storing wigs).
Place the microphone on the head, and mount the head on
an appropriate stand. If this is unavailable, you can always
use your knee when sitting, with some loss of sounds behind
you.

It’s important to play your recordings back over head-
phones; otherwise, much of the directional information is
lost. Non-isolating headphones like the Sennheiser HD-414
and HD-424 are ideal for this application. Incidentally, the
microphones are so unobtrusive that while the author was
recording a jam session, the performers were unaware they
were being taped, since they didn’t see any microphones.
Be sure you have permission to record before you start!

Unfortunately, there are not too many portable stereo
tape recorders on the market. Here is a tabulation of some
of those available.

Brand and Model Cassette  Reel-to-Reel Cost
Superscope CS-200 X 150
Sony 124 X 170
JvC CD-1636 X 350
Yamaha TC-800 GL X 390
Sony TC-152-SD X 400
Uher CR-134 X 400
Uher Report 4000, 4200 X 500+
4400,5000 X 500
Nakamichi 550 X 500
Nagra 1600

Other manufacturers include Telefunken, Tandberg, Grun-
dig, Phillips, and Neal (Great Britain).

One advantage of the high output of these microphones
is that they can drive an Advent Model 101 Dolby system
directly, which can be fed into the line input of your tape
machine. Noise seems less obtrusive than in conventional
listening arrangements, but the Dolby will definitely im-
prove cassette recordings. The Advent Model 101 can be
adapted to portable use quite simply, since it only requires a
12-volt battery. The microphones will start distorting at 124-
dB SPL, so in situations where you can hear comfortably,
there will be no distortion.

Using this technique is quite fascinating, even when mun-
dane sounds like passing cars are recorded. It makes pos-
sible radio dramas where the listener is right “’on stage.” I’'m
interested in what you discover and | invite you to write to
me at the address above.

List of Materials

2—Panasonic WM-053 omnidirectional electret condenser
microphones. Available from: Pace Electronics
Products, P.O. Box 161, Ontario Center, N.Y. 14520.
Price: $10.00 per pair.

1—Strip Plexiglass, 55 x 1.5 x 0.4 cm (21.5 x 5/8 x 3/16 in.)
available at hardware stores and lumber yards.

2—Minature plugs or phone plugs, as appropriate for your
equipment.

2—8.2-kOhm, 1/4-W resistors.

1—Diode, silicon or germanium, 1N914 or equivalent.

4.5 meters RG174-U or similar minature shielded cable.

1—Battery clip, Keystone No. 72, or equivalent.

1—9-Volt battery, Eveready No. 216, or equivalent.

Misc.: No. 24 stranded wire, contact cement, open-cell
polyurethane foam and aluminum foil. g
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The Beogram 4002.

- A turntable unequalled in concept,
performanoe, and design.
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the domestic market place since our last review of

record cleaners in Audio, March, 1975. It is inter-
esting to note that many of the record cleaners come from
England where they either have a major dust problem or are
more concerned with maintaining their records in a pristine
condition. We are inclined to think the latter, inasmuch as
records are quite expensive in England.

With the sensitivity of the present-day cartridges and their
high compliance, any dust present in the grooves produces
a sound not unlike a well-known "breakfast cereal plus a
background hiss. If the record surface is not cleaned before
playing, the dust has a tendency to accumulate and is even-
tually ground into the plastic groove by the stylus with its
concomitant pressure and heat, never to be removed again.
For example, an elliptical stylus tracking at 1.1 grams gener-
ates about 16 tons of pressure per square inch on the groove
wall, and stylus movement at such a pressure creates a good
deal of heat. Reportedly, an elliptical stylus tracking at 1.3
grams generates about 42°C (107.6°F) in the groove. It has
been reported that the lubricants used in record manu-
facturing frequently become annealed at these high groove
wall pressures and temperatures.

Dust on records is generally not related to the cleanliness
of a home. All air is dust laden, which may be readily seen in
a shaft of sunlight, and all such dust collects on solid sur-
faces. Inasmuch as modern records are made from vinyl
plastic, they can easily become electrostatically charged and
attract dust from the air as well as nearby surfaces. This is
particularly true in dry weather when the humidity is below
about 50 per cent. Smoke, whether from cooking or to-
bacco, has a tendency to act like gum, causing the dirt parti-
cles to adhere tenaciously to the record. Another source of
such gumminess is the breath, occurring when blowing dust
from a record surface. Although the gross particles may be
blown off, the near-invisible breath moisture gums up the
record surface, causing the micro-dust deposits to really
stick to the record. Another unrealized but very common
source of dust is the actual record jacket meant to protect
the record. We have examined record jackets for dust im-
mediately upon opening them and found the jacket and
record surface to be full of dust. The original source is un-
known, but this dust is probably in the ambient air at the
time the records are placed in the jacket. Microscopic ex-
amination of the record grooves also revealed dust present

Quite a number of record cleaners have appeared on
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in the grooves. We believe that this dust was attracted to the
record surface at the time the record was removed from the
press and before being placed in the jacket. Of course, the
jackets may come to the pressing plant already dust laden
from the manufacturing process. We suggest that the interi-
or of record jackets be cleaned with a slightly damp cloth
the first time they’re opened, particularly those made of
plastic or plastic-lined.

Currently, the problem of micro-particles in the record
groove has become more serious with the introduction of
quadraphonic records with their four channels. Dust and
dirt can cause drop-outs and distortion on these records,
primarily in the rear channels where the 30-kHz carrier is
used for the discrete CD-4 rear channels.

We would again like to state that, with modern cartridges
tracking between one and two grams, we are unequivocally
against the use of any type of chemically impregnated cloth
or chemical sprays with their inherent ability to trap dirt on
the record surface as well as in the grooves, thus forcing the
stylus to push micro-chunks of concrete-like particles
against the groove walls with attendant damage to both the
walls and stylus tip. (The sole present exception to this is Ball
Bros.” Sound Guard, reported on last month.)

Static

Although dust and dirt can destroy both record groove
and stylus, static destroys the listening pleasure derived
from playing records. Since the advent of the vinyl record,
static has been a major problem, although much attention
and research has been directed towards its elimination. The

A Covton ZEROSTAT
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stylus reacts to a static charge not unlike your hand does
when touching a door knob after walking across a rug—a
spark is discharged, jarring the stylus, which is followed by a
loud series of pops and crackles from the speakers, all most
disconcerting when listening to music from records. Fur-
thermore, the static charge attracts dust and dirt onto the
record as nothing else does. Sometimes just removing a
record from a plastic jacket will charge the record. The usual
antistatic cleaners leave a chemical film on the record that
automatically causes dust and dirt to be attracted, making it
more difficult to clean. Until recently, there has been no
truly effective means of removing static from the record, re-
gardless of the numerous claims made. With the in-
troduction of the Zerostat, the English have come through
with a winner—an anti-static device that truly works, albeit
temporarily. The device looks like a plastic toy pistol with a
large metal trigger. In use, the Zerostat is aimed at the cen-
ter of a record from a height of about 12 inches, the trigger
is pulled slowly and released just as slowly and, presto, the
static charge is dissipated. In normal use, we found it neces-
sary to apply the treatment twice to ensure the removal of
any measurable trace of static.

The Zerostat is not a radioactive device. Its activity is de-
veloped by a very efficient piezoelectric element which
generates a high voltage, on the order of 15 to 20 thousand
volts, when the trigger is slowly squeezed, thus twisting the
element. Upon slowly releasing the trigger, the piezoelect-
ric element is returned to its resting state. The generated
voltage is discharged from the corona discharge needle in
the center of the barrel, causing the air around the needle
to become ionized in a wide arc that covers the entire
record surface. On squeezing the trigger, positive ions ema-
nate from the needle and on release, negative ions. The end
result is a wholly neutralized record surface, truly free of
static charge, the action taking no more than about 20 sec-
onds to accomplish. The Zerostat treatment affects only the
side of the record to be played. In our experience, we find it
most advantageous to have the Zerostat next to the turn-
table and to apply it immediately after we clean a record. It
is amazing how noise-free most records are when they’re
static and dust free,

We might add that the Zerostat treatment is also useful in
eliminating static from the plastic turntable covers, in the
photographic laboratory where it is essential to keep dust
from the negatives and prints, and in the assembly of any
optical elements in the make-up of lenses.

A word of caution is in order. The Zerostat is not a toy and
should never be pointed and discharged at any human or
animal, particularly in the region of the eyes, even though it
is claimed to be safer than the static charges generated by
walking across a rug. Above all, keep it away from children.

The Zerostat is available for about $30.00. Considering the
fact that its life expectancy is about ten years, it is not that
expensive for the results that are obtained when properly
used.

Liquid Cleaners

As in our previous study of record cleaners, we left agood
number of records exposed to the air in our laboratory as
well as in the garage. Artificially dirty records were also pro-
duced with cigarette ashes and vacuum cleaner dust. Be-
cause of the nature of some of the record cleaners to be
tested, we obtained about 100 records from the “peanut
butter-and-jelly” set. Aside from the numerous scratches
present, the records were smeared with an untold number
of finger prints plus whatever else had adhered to the fin-
gers during the course of any given day. It is doubtful that
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any audiophile would have records this dirty. However,
these records proved to be most useful in determining the
ability of the various record cleaners to truly clean a record.

During the tests, all records were examined with a wide-
field stereoscopic microscope just prior to being cleaned
and immediately after. Before cleaning the record, it was
treated with the Zerostat so as to facilitate the cleaning pro-
cess. All records were tested for static charge immediately
after cleaning and 15 minutes later. Most of the records
cleaned with a liquid cleaner had only a small static charge
left on them.

Record cleaning fluids are generally mild detergents such
as Alconox or a formulation containing varying strengths of
alcohol. From our experience, we question the use of these
types of cleaners, particularly since it has been established
that contact with alcohol, Alconox, and certain anionic de-
tergents does, in effect, oxidize the surface of the vinyl disc
after a period of time. Alcohol, in almost any strength, has
been identified as one of the cleaning fluids that leech out
from the vinyl surface the important stabilizers and lubri-
cants necessary for the longevity of records. Stabilizers are
needed to counteract the high-heat conditions created by
the stylus and for subsequent vinyl integrity, while lubri-
cants assist in good stylus/surface contact and slippage. Un-
fortunately, these important chemicals are extractable from
the record surface by almost any solution, but in varying de-
grees. By way of comparison, on a 0-100 continuum, extract-
ions of fatty acid chains and the polyolefin groups from vinyl
records by three solutions are shown in the accompanying
table.

Fatty Acid and Olefin Extraction
(Volume/Volume GLC Quantification)

Contact Relative %
Solution Time Extraction
60% Isopropyl Alcohol 10 min. 38%
30 sec. 12%
D! Fluid 10 min. 8%
30 sec. 1.4%
Distilled Water 10 min. 6.5%
30 sec. 0.9%

Fortunately, the integrity of the vinyl compound is not
damaged to the point of making a record unplayable until
the cleaning solutions have been applied to the record sur-
face over long periods of time. The process is insidious and
eventually will cause damage. It appears that any liquid put
on the surface of a vinyl record will exhibit some extraction
characteristics, be it distilled water, alcohol, detergent, or
the Discwasher DIl solution; there just isn‘t a perfect record
cleaner.

There is a great deal of data available on liquid record
cleaners and their action on vinyl records and additional
data is forthcoming from continued research in this field. At
the moment, we seem to have raised more questions than
answers. However, it is our intent to publish the results of
these experimental findings in the near future.

A word of caution to collectors of acoustic and early elec-
tric shellac records is in order. Shellac is quite soluble in al-
cohol. Any strength of alcohol in a record cleaning solution
will cause some damage to the shellac record surface, and it
can also totally destroy the record.
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Brushes

There are numerous brushes available for removing dust
from the record surface. Unfortunately, the brushes gener-
ally remove only a small portion of the dust that collects on a
record exposed to room air for a 24-hour period. Micro-
scopic examination of record surfaces after cleaning with a
brush show that although some brushes do reach the bot-
tom of the groove, they simply push most of the dust into a
pile at the point where the brush was removed, leaving a
line across the record that is not generally visible with the
naked eye. Some brushes, when held at a slight angle, do re-
move a good deal of the dust, and those that are wetted ever
so slightly with a cleaning agent and held at an angle do a
much better job of removing dust. Only two of the available
brushes, when used as directed, were capable of cleaning
truly dirty records to a really satisfactory level of cleanliness.
No brush currently available has been able to remove more
than about 90-95 percent of dirt found on the records we
borrowed from the “peanut butter-and-jelly” set.

In spite of our experimental findings, we are of the opin-
ion that some form of brush “dusting” of records should be
employed by everyone. It is far better to remove some of
the dust from a record each time it is played than to permit
the dust to build-up to the point where the record simply
becomes unplayable due to the noise generated by collect-
ed dust.

Record Cleaning Devices

The monarch of record cleaners, without a doubt, is the
Keith Monks Record Cleaning Machine, Mark 2, imported
from England, and retailing for the princely sum of $1350.00.
There is also a dual device (Mark 3) available for $1835.70.

As the photographs show, the Keith Monks unit is larger
than a normal turntable, weighing 68 pounds. The unit uses
a 50 per cent alcohol (methanol) solution to clean the
records, which, subsequently, is removed along with any
debris on the record surface by the suction arm as it “’plays”’
across the record. The vacuum is developed by a 1/12th hp
motor-vacuum pump combination.

The Keith Monks Record Cleaning Machine would rarely
be used more than once a year to clean a record, since it is
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not meant to be used simply for the removal of surface dust.
The effects of using the 50 per cent methanol solution
would, accordingly, not be noticeable until a few years had
passed. This device is most useful when terribly dirty vinyl
records are to be cleaned, like those we borrowed from the
“peanut butter-and-jelly” set. Without a doubt, it is the
most efficient record cleaner available, as microscopic ex-
amination of the cleaned records showed that all the debris
and fingerprints had been removed. Some static developed
on the record surface as the vacuum arm traversed the
record, but this was easily remedied by applying the Ze-
rostat anti-static treatment.

Despite the efficiency of the alcohol cleaning solution in
removing all the ““dirt” from the record grooves, we cannot
recommend the Monks machine for routine use because of
the solution’s potential destructiveness. In view of our mis-
givings, we examined a few other record cleaning solutions
in order to find an efficient substitute for the alcohol solu-
tion. Experimental findings indicated that the most efficient
solution to use with this device is the Discwasher DIl clean-
ing solution, diluted one part of DIl plus three parts of dis-
tilled water, stabilized at a pH of 6.8"Vathe same pH as the DI
solution. This dilute solution produced results similar to or
better than those obtained with the 50 per cent alcohol, but
at a lesser risk of extracting essential record components.
The DIl solution also extracts stabilizers and lubricants from
the records, but only slightly more than distilled water,
which is very little. A DIl solution this dilute would be rela-
tively ineffective with the Discwasher pad.

After using the Keith Monks machine for awhile, with the
dilute DIl solution, we were convinced that it is the only way
to convert really ““dirty” records to a pristine condition. Be-
cause of the cleaning results obtained, the Keith Monks
Record Cleaning Machine, Mark 2, became one of our two
reference standards for this study.

Another excellent record cleaning device is the Fidelicare
Spin and Clean Record Washer, selling for $19.95. The Fi-
delicare washer consists of a plastic tank filled with the
cleaning solution, with roller guides to restrict the record in-
sertion depth so as to keep the label dry. The record is
placed between two cleaning pads and rotated by hand first
in one direction and then in the reverse direction. Sub-
sequently, the record is removed and dried with a lint-free
cloth supplied with the unit.

The cleaning solution used with this device is a dilute so-
lution of Alconox. Checking a dilute solution of DIl against
the dilute Alconox solution, we found the DIl to be the bet-
ter cleaning agent.

Although we found this unit to be one of the most ef-
ficient record cleaners for dirty records, we had some small
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Introducing the Aristocrat of Loudspeakers—Celestion Ditton 66.

Are you the rare audiophile who seeks to step above the mundane and
into the realm of the exceptional? Then Celestion Ditton 66 deserves
your careful scrutiny. We are not examining an ordinary speaker—but
Britain’s most refined distillation of 50 years of loudspeaker
expertise.

Starting with the exterior, Ditton 66 appears not as a precision musi-
cal reproducer but as an elegant piece of hand-crafted furniture. Its
slim, classical proportions and angled front corners provide an unob-
trusive appearance which belies the sophisticated array of drivers
within.

We now examine the interior of the Ditton 66. Removing the front
grille panel, we immediately notice that the four drive units are all
flush mounted for complete absence of tunnel or diffraction effects.

High flute notes must be clean, smooth, and avoid ringing. Celes-
tion’s HF 2000 tweeter reproduces these flawlessly from 5000 to
40,000 Hz. There is nothing like it for exceptionally smooth, extended
frequency response, tight transients and outstanding dispersion for
matchless stereo definition. The HF 2000 is renowned for its complete
absence of listener fatigue.

The MD 500 dome midrange unit covers 500 to 5000 Hz with very low
distortion, exceptional dispersion and correctly maintained phase re-
lationship. The MD 500 possesses an extremely powerful magnet, en-
suring critical damping and high power handling.

Ditton 66 employs a 12" bass transducer capable of exceptional
quality low frequency reproduction. The diaphragm is formed of
heavy fibre, plasticized to prevent resonances and suspended by
means of a neoprene roll surround and concentric rear suspension.
The result is ample linear excursion for lowest possible distortion on
bass notes. Finally, a12"” auxiliary bass radiator with double roll sus-
pension ensures correct ultra-bass reproduction to 16 Hz.

These drivers were totally researched, designed and built by Celestion
to work together in the Ditton 66. Exceptionally clean, wide-open
sound, outstanding dispersion and ftransient response, and total
harmonic distortion of well below 1% at almost all frequencies
—these qualities combined make a truly aristocratic performer of the
Ditton 66.

Listen to and become a discriminating owner of a pair of Celestion
Ditton 66's—as enduring in their excellence as the company which
built them.

Sole North American Distributors:

ROCELCO INC. 160 Ronald Dr, Montreal, Canada H4X 1M8
Phone (514) 489-6842

Los Angeles: (213) 985-5707 Chicago: (312) 381-4559 New York: (516) 938-4057

Also Distributors for Decca Cartridges and Record Cleaning Devices




misgivings about the cleaning pads. When the cleaning so-
lution was left in the tank overnight, the pads became soft
and lost their ability to reach to the bottom of the grooves.
We believe that the efficiency could be substantially im-
proyed if the pads were replaced with proper size brushes,
and present users should store the unit only when empty.

The efficiency of this record cleaning device, used with
the dilute DIl solution, compared rather favorably with our
two reference standards. Collectors of shellac records
should find it most useful.

The Discwasher, retailing for $15.00, is now available in a
slightly improved version, with the backing made with a
long-fiber, highly absorbent cotton, while the slanted clean-
ing fibers are made of very fine nylon. The Dil solution is ap-
plied to the edge as before, but when the brush is rotated
towards the opposite edge, the very fine nylon fibers act in a
capillary manner whereby the liquid on the record rides up
the nylon fibers along with the debris, to be absorbed onto
the backing material. Eventually, the backing takes on a
brownish-white color, indicating that it is full of dust parti-
cles and should be cleaned and vacuumed per the enclosed
instructions if the dust particles are not to be redeposited on
subsequent records.

We found the new version of the Discwasher to be more
efficient in cleaning truly dirty records than the previous
model. This is probably due to the specific slant of the nylon
fibers and the improved capillary action of the pile. Daily
use of the Discwasher did maintain records in a dust-free
condition. Any static generated was easily removed with the
Zerostat. The Discwasher was our other reference standard
for this review of record cleaners.

The Lencoclean “L” record cleaner is unique in that the
stylus continuously travels in a wet record groove. The de-
vice, selling for $13.25, looks like a tonearm, with the small
brush at one end of a tube containing the dilute alcohol so-
lution and a counterweight and fluid reservoir at the other
end. The arm rests on a pin located on the turntable. When
the brush is placed on the record, the cleaning solution
comes out of the brush base, over the bristles, and onto the
record. In principle, a track of dilute alcohol is placed on the
record just ahead of the stylus, causing the stylus to ride a
wet groove. The bristles of the brush appeared too large to
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effectively reach to the bottom of the groove, and their pur-
pose seems to be mainly a means of dispensing the cleaning
solution on the record and to pickup any larger particles on
the record. Microscopic examination of the record grooves

_——
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after using the Lencoclean ‘L brush and solution showed
that little or no debris was removed from the very bottom of
the groove, though particulate matter on the surface was
picked up. The alcohol solution did not evaporate quite as
readily as claimed, and the test records had to be thoroughly
dried with a lint-free cloth or tissue paper before being re-
turned to their jackets for storage. Dust on the record sur-
face was either removed by the brush or pushed towards the
center of the record where it can be removed when the
record is dried.

Although we did not investigate the claim that the stylus
tip has less wear when playing a wet record, the report pub-
lished in the Journal of the Audio Engineering Society, Vol.
22, No. 10, p. 800, December, 1974 discusses this claim and
presents some interesting photomicrographs showing the
wear on a stylus tip by the normal dry technique and by the
wet technique.

The Vac-O-Rec cleaning device, $29.95, has been some-
what improved during the past year. It now comes with a
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The new Akai GXC-570D is our top-of-the-line stereo cassette deck. And it's loaded.

[t utilizes a 3 head recording system — a GX glass and crystal combination head so you
can source monitor when recording and, if you don't like
what you've got, an erase head.

It has a closed loop dual capstan drive system which not
only pulls, but feeds the tape across the heads, smoothly.
That's the best drive system there is.

It has Akai's exclusive Sensi-touch® control system so
you can go from one mode to another without ever pushing a button. You just touch

s . them, lightly.

[t has 3 motors, dual process Dolby remote con-
trol (optional) and as many switches and features
as cassette decks costing a lot more. Plus something
brand new — an electrically operated control panel
cover. ]ust SO you can impress people.

Plug in our GXC-570D and you'll know you're playing with a loaded deck. That’s th

strength of the Akai line. Quality. Performance. Loaded. From
top to bottom. AKAI
After all, nobody should be playing with half a deck. COMIN’ ON STRONG!

Akai cassette decks from 3199.95 10 $800 00 suggested retail value. “Trademark of Dolby Labs, Inc.. Akai America Lrd . 2139 East Del Amo Blvd.. Compton. CA 90220

GXC-39D. iix r ] 3
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The $900 Sony Turntable.




Study this page,because we don't
want the price tosuck you in.

It would be a shame. Why our tone-arm costs an arm and a leg. ating both the drive system and the return
People responding to something because After conquering the drive system, Sony mechanism. Meaning that the turntable is
it costs $900*. Not because it's worth $300. sped along to the tone-arm. The problem: linked to the tone-arm. And very often, this
People captivated by price, not constructing a light, strong tone-arm that has linkage produces a dragonthearm.
performance. a low resonance quality. The PS-8750, however, proves that two
We at Sony don’t want anyone spending A high resonance quality means the motors are better than one. The motor that
good money for a great turntable for a bad tone-arm vibrates — performing a duet with runs the tone-arm is totally isolated from the
reason like an impressive price tag. whatever record is playing. other motor that runs the turntable.
Especially because there's so much tech- Sony wrestled with the arm problem and This eliminates the drag,particularly the

nology in the PS-8750 for you to fall

drag at the very end of the record.

backon. After you spring for the $900. CHART A

This drag is really a drag, because the=

SPEED STABILITY OF VELOCITY ONLY SERVO SYSTEM
So before you spend a lot of +a.01

return mechanism is preparing to

T T I T T
money on us, spend at least a little RECORD: CZERNY 25 ETUDES FOR SMALL HAND! activate itself, and the friction is
. . h NR 4 ANDANTING CANTABILE .
time with us. NR 5 ALLEGROV IVACE therefore increased.
. 6|— NR 6 MODERATE 3DSTENUTO CHORAL — Sony further innovates b
Total speed accuracy is our speed. MR ALLEGRETTO VIVACE WITHOUT STY1US PRESSURE _Sony i Y
designing pick-up and return cues
Speed accuracy can be a CARTRIDGE: SONY XL-45 . . ) )
problem for turntables because the STYLUS PRESSURE. 2 GRAMS 1 &| thatare optically activated. Like the
i 001 o | i
stylus continually puts pressure on 3 door\s/\/lir::tiuepssrrgfgget' ‘fycc;?t\::]”'
the record (and, in‘turn, on our <20SEC| " . ). you s N
engineers.) best of the direct drive manual and
In fact, as little as one gram of -0.02 the best of the semi-automatic. With

stylus pressure can cause a slow- '
down in record speed. A slow-down WITH STYLUS PRESSURE APPLIED. |

none of the worst of either.
Does your turntable give you bad

that is particularly noticeable | v
atis pa icular y noticeabte in PS-8750 SPEED STABILITY OF SERVO SYSTEM WITH QUARTZ GOVERNED PHASE COMPARATOR
loud passages. +0.02 -

vibrations?
The same sound waves that

_ |
Up till now, most good turn- |
tables achieved accuracy with a

travel from your speakers to your
ears also travel to your turntable.
This transference excites the

direct drive motor and a servo-system [toot
to control speed variations.
It was fine for most people. And
it still is. 0%
BUt for thOse Wlth more e'e_ ITH STYLUI’S PRESSURE APPLIE WITHOUT STYLUS PRESSURE]|
gantly attuned hearing, it's just not I €20SEC>

equipment. Becoming acoustic
feedback, or IM distortion. And the
louder you play your record, the
more of it you get. There's cabinet
resonance. Caused by sound waves.

331/3rpm

good enough. -0.01
That's because the servo-system
will not serve when it comes to

And there's something called
record resonance. Caused by the
friction of the stylus in the groove

small, low-frequency speed varia- *’-MCHART 5 . of a warped record.
tions. It is not sensitive enough, afnd TRANSIENT RESPONSE OF ALUMINUM TONEARM  PS-8750 TRANSIENT RESPONSE OF CARBON Song,_ ho‘glever’ deals resonance
the result is there to be heard — i 100 a resounding blow.
you have the discernment to hear it. We have built the PS-8750's
To get around this, Sony took " turntable bas_eofan inprganic
the conventional servo-system and Es50 material that is acoustically dead.
revolutionized it by adding a quartz g We have also undercoated the
reference and a phase lock £ platter with an absorbing material
circuitry. 3, that prevents it from transferring
That mouthful is really easy to £ any bad vibrations to the good
digest. The stable quartz generator 3 vibrations on the record.
emits a constant frequency. Any 50l And we cut down on re_cprd
variations in speed monitored by the resonance by pumping a silicone
magnetic head are converted to dampmg material lmto the recorq
changes in the phase of the signal. 00 mat itself. By having contact with
This is then compared against the oL o e, Pt or 0z 08 os 05 96 07 | theentire recordsurface, it offers

quartz generator's phase signal.
If they do not match, our Xtal-Lock corrects came up with a different material: a carbon

the speed variation instantly. fiber of enormous strength and equally
A conventional servo-system has to wait enormous lightness. Moreover, it hasa much
for the error to appear as a change in fre- smaller resonance peak than the aluminum
quency, and then it takes time to correct it. alloy commonly used. (See Chart B,where the
Sony can make the corrections 10 times difference is demonstrated.)
faster. And within one cycle. All because The carbon fiber worked so well that it
Sony uses the phase difference as a source was even incorporated into the head shell of
of information on speed error, rather than the PS-8750. But Sony didn't stop at the tone-
using the angular velocity. arm’s construction. Next came the actual
Chart A dramatically illustrates the operation of it.
dramatic difference. Most turntables have one motor, oper-

*Cartridge sold separately.
Check No. 35 on Reader Service Card

more support.

Not for people who want the latest.
But the greatest.

The PS-8750 represents a tonnage of
innovation and a couple of real breakthroughs.
It is not for those who want to spend

$900 so they can say they spent it.
It is for those who want to spend $900 so
they can hear they spent it.

SONY

©1976 Sony Corp of America. Sony. 3W. 57 St N.Y. 10019 SONY 15 a trademark of Sony Corp




small brush, similar to those used with electric razors, for
cleaning the mohair pads, and more detailed instructions on
the best way to use the unit accompany it. There is a plastic
wrap on the brush handle, which is inserted into the record-
cleaning slot, so that the unit will accept 45-rpm records for
cleaning. Thus, the Vac-O-Rec can now be used for cleaning
of all standard size records.

The new Vac-O-Rec performed better than the original
unit, though some dust particles still remained in the bot-
tom of the record grooves. When the mohair pads are
cleaned regularly with the supplied brush and vacuumed
from time to time, the dust streak left by the pads of the
original unit when the record was removed is no longer vis-
ible to the naked eye. A fan in the unit acts as an exhaust,
drawing in air through the record-cleaning slot and ex-
pelling it from the bottom of the unit. Records with large
amounts of static have their charges reduced to almost non-
existent levels while in the unit. Though some static is built
up when the disc is removed from the unit because of fric-
tion by the mohair brushes, this is at a low charge level and
is easily removed, if bothersome, by treatment by the Ze-
rostat. The Vac-O-Rec was judged effective in removing sur-
face dust in day-to-day record maintenance and appeared
particularly quick to use.

IONISER
FLUID

et comresrh = J
STl

"

The Metrocare Hi-Fi Kit/3, $9.95, comes from England,
and contains a 5 by 7/8 by 1-1/4-in. velvet pad, an ounce of
non-alcoholic record cleaning fluid, a 7-1/2 cc bottle of al-
cohol-based cleaning fluid for styli, and a stylus brush with
two tufts of bristles. The pad, which is called an “ioniser,” is
claimed to direct ions on the record in one direction, thus
eliminating static, and to pick up dust and dirt. Three or four
drops of the fluid are placed in each of two holes on top of
the pad housing, bringing the pad to a humid dampness.
The unit was effective in diminishing the static charge on a
record and removing surface dust accumulation, acting
somewhat like the well-established Watts Preener. How-
ever, it does not remove particulate matter from the bottom
of the groove or fingerprints.

The Memorex Record Care Kit, $5.95, contains a plush
roller brush, a bottle of dilute alcohol cleaning solution, and
a stylus brush, all in a plastic case that is essential to the op-
eration of the record cleaner. On the bottom of this storage
case is a foam pad that must be moistened with the cleaning
fluid. The plush cleaning brush is placed on the moist foam
pad and the case lid is closed tightly to allow proper humi-
dification of the brush. In use, the humidified brush is ap-
plied to the surface of a rotating record. Like all record care
units of this type, its usefulness is limited to removing dust
from the record surface, which it does quite well. It does not
remove fingerprints or dust from the bottom of the record
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Memore®: Corporation. Santa Clara, Calilornia, U.SA. 95082

MEMOREX
Record Care Kit

® Prolessional Kit contains Stylus brush, cleaning fiuid
and record cleaner : 3

® Removas dirt particles. improves figelity,
prolongs record lite
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Record Care Kit

grooves. Although no anti-static claim is made for the de-
vice, static present on the record surface was diminished af-
ter using the plush brush as directed.

The Decca Record Cleaner, $15.00, consists of an arm
with a 5/8-in. wide brush on one end and a counterweight
on the opposite end. The unit may be adjusted vertically to
accomodate various turntable heights. Provision is made to
ground the unit to the turntable, thus creating a pathway for
the discharge of any static charge present on the record
through the bristles which are conductive. The unit is used
without any fluids, and its specially designed bristle tips do
reach the bottom of the record groove. The unit operates
on a tonearm principle just ahead of the stylus, somewhat

|

like the Dust Bug. It does remove dust and static charge, as
claimed. Microscopic examination of the record grooves af-
ter treatment with this unit revealed dust particles to be
present, but to a lesser degree than with many similar types
of add-on brush cleaners. Surface dust was effectively re-
moved with this cleaning brush.

The Decca Record Brush, $15.00, is a hand-held unit
which comes with an aluminum stand on which the brush is
stored. To use the unit, the brush is slid on its track so that
the bristles rub across two rods which remove any accumu-
lated dust from the bristles. There are no fluids used with
this brush, although the brush was quite effective in re-
moving surface dust particles. Dust particles were not re-
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There's plzriy of power packed in this beautiful receivar.
Muscle your -ezeiver needsfor more thar just sounc volume.
Power prod.ces clear distotion-frae sound. And iz g vesitto
you even at [ow volume.

The Lafayefte LR-3500 has a well-ceveloped 47 walts
per channel ninimum RMS Bcth chennels d- ven at 8 ohms
from 2D-20,000 Hz with no more then 0.5% total harmonic
distortion.

The top of the Lafayette tine, thre LR-3503 AM/FM ster=o0
FM receiver has all the featLres you'va ccmneto expect as the
trappings of power. It has slate-of-te-at e.ectronics, com-
plete power controls to personalize the sound. Axd many
conveniencs features like d_al tape “nontors and FM mute.

Power is yours with the Lafayette LR-E500. It's $389.95 at
your Lafayette dealers. There are dealers coast to coast. Jr
shop from our “ree catalog.

The Lafayette LR-3500 can make yoLr dreams for power
come true.

ElecTonically Spezking,
Vo Knows Better "han

Lafayetie

Radio Eleztronics @ & Stopping Centers

© Lafayete Radia€lectronics Corporaticn 1576 « 111 Jariche ~urnp ke, Syoeset, N.V. 11791
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moved from the very bottom of the groove, but appeared to
have been shifted from one spot to another. A minimal stat-
ic charge was on the record after use of this brush, but was
easily removed with the Zerostat.

5
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The Keith Monks Record Sweeper, $18.95, is unique in
that it does not have to be physically attached to the turn-
table. It consists of a heavy metal base and an arm with a
brush at the end of it, the arm riding on lateral pivots. To
eliminate static or static build-up, the unit is grounded. It is
used in a manner similar to the Dust Bug. Microscope exam-
ination of the record grooves reveals dust particles at the

bottom of the record grooves. The unit is effective in re-
moving surface dust that is attracted to the record. Static
build-up is easily dispersed with the Zerostat.

Conclusions

To conclude, it is most important that records be kept
clean of surface dust before and after each play. Although
alcohol is detrimental to the surface of vinyl compound
records, its effects are noted only after a period of time. All
of the record care devices examined in this study will keep
records free of surface dust.

The outstanding cleaning device for truly soiled records is
the Keith Monks Record Cleaning Machine used with the
dilute DI fluid. Needless to say, only the most affluent of
audiophiles can afford such a record cleaner in their home.
It would be nice if our high-quality domestic record shops
would follow the English and install in their store a Keith
Monks Record Cleaning Machine and clean their custom-
ers’ soiled records for a nominal fee. Another good location
for this cleaning device would be the libraries which loan
records, such records to be cleaned before being returned
to the stacks. Repositories of valuable shellac records as well
as LPs, e.g., the Rodgers and Hammerstein Library and the
Library of Congress, would seem likely candidates for this
cleaning machine to maintain their collections in a pristine
condition.

As far as cleaning deeply soiled records is concerned, the
Fidelicare Spin and Clean Record Washer, when used with
the DIl solution, will do a commendable job.

For the daily care of records, to wit, the ounce of pre-
vention that can assure your records of reasonable longevity
and noise-free plays, the Discwasher with DIl solution and
the Zerostat should do the best job of keeping your records
clean with a minimum of noise problem. o

What have Quad been up to recently?

2
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Current Dumpingthats what

Current Dumping is the name given to a totally new power
amplifier circuit developed by QUAD.

A current dumping amplifer basicaily consists of a low
power amplifier of very high quality, which controls the
joudspeaker at all times and a high powered heavy duty
amplifier which provides most of the muscle.

The small amplifier is so arranged — it carries an error signal

that provided the heavy duty transistors (the dumpers) stay
within the target area of the required output current, it will fill
in the remainder accurately and completely.

The reproduced quality is solely dependent on the baby

amplifier, which because of its low power, can be made very
good indeed.

The QUAD 405 is the first amplifier to incorporate current
dumping.

There are no internal adjustments, so nothing to go out of
alignment.

There are no crossover distortion problems and performance
is unaffected by thermal tracking.

The QUAD 405 offers impeccable performance,
and predictably.

Send postcard for illustrated leaflet to Acoustical Manu-
facturing Co. Ltd., Huntingdon, Cambs., PE18 7DB, England.

reliably

QUAD

forthe closest approach tothe original sound

QUAD is a Registered Trade Mark
Check No. 1 on Reader Service Card



Avid makes the differences
1n speakers clear.

If you’re a raal stereo buff, you
know that flat frequency response
means flat, uncolorzd sound.

Like sevzral other manufac-
turers, we too try to build the flat-
test, most linear frequency response
we can into our speakers.

But we don’t stop there.
Because we know that great sound
depends on more than just
freguency response.

Transiznt response, for
instance.

It’s all in your head

To understand transient
responsg, it’s important to under-
stand how you hear.

You see, you don’t really hear
with your ears. You hear with your
brain.

For instancs, it’s the brain
that helps you identify what you’re
listening t0. The direction it’s com-
ing from. And that re-creates that
illusion of “teing there.”

The thing is, every musical
ncte is really a complex tone. A
basic tone — the fundamental — plus
subtle musical cvertones — har-
monics — that give every instrument
a mnique
personality.

o

Not only that, musical notes
are constar:tly starting and stop-
ping. When they do, the number
and intensity of the harmonics
change.

This basic tone, together with
all those changing harmonics, is
called a transient. The brain takes
all of them into account in interpret-
ing any sound the ear receives.

On making things

The proof is in the
hearing

Now you know there’s a lot
more to a speaker than just flat
frequency response. Like good

2 transient response.
lmperfCCtly CICar But even the best, most accu-
I'swhena rate transient

response in the world
isn’t the be-all and
end-all of a superb
speaker. There’s
more.

The point is,
we’re a company
that is committed to
one thing and one
thing only. The
design and construc-
tion of the clearest,
best-sounding stereo
speaker systems in

speaker can’t react
quickly or accurately
enough to all those
changing musical
notes, all those
transients, that distor-
tion can occur.

And distortion
means muddy-sound-
ing music. With little
definition or clarity.

A bad situation
made worse when a
speaker over-reacts

to all those changing their price range.
tones. The speaker But you’ve got to
actually adds tones of hear for yourself. So

its own. And that’s
bad.

go to your hi-fi store
and listen to an Avid.
Then some other speaker in the
same price category.

Then decide. We don’t think
you’re going to have any trouble
atall.

Al

CORPORATION

10 Tripps Lane, East “rovidence, R.1. 02914 °
Distributed in Canade by
Kairon Electronics, Montreal, Quebec.

Pattern C

Most experts feel the best way
to measure transient response is

_ with tone bursts. Pure tones

£+ of various frequencies are

< rapidly switched on and

' off to simulate the tran-
sient nature of voice and
instrument signals.

In Pattern A, the
speaker hasn’t repro-
duced accurately. It’s
completely overshot
the level of the input

signal. And the result
is a sizzling, hot sound.
Totally colored.

In Pattern B, the
speaker has taken too
long to react. This

“hangover” can cause

considerable blurrmg.
I\ \} So what you hear is
dull and lifeless.

Now look at Pat-
tern C. The speaker here has
reacted both quickly and accu-
rately. And the result is excep-
tional clarity and definition. The
kind that Avid builds into all
of its speakers.

Check No. 5 on Reader Service Card
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