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Scott’s
unmatched

for purists who believe separate components are best

The Scott 431 AM-FM stereo tuner is the performance-for-the-price leader among, separate
component tuners. It’s an all new model, but it has a storied and reliable history in the
Scott 312 FM-only tuner which was the industry leader from 1964 to 1970.

For the 431, Scott engineers used a silver plated tuner with a cascode FET front end. The
result is IHF sensitivity of 1.7 uV which is great in itself but not particularly important,
since hardly anybody listens to FM under [HF conditions. What is important is the steep-
ness of the sensitivity curve, which drops sharply, reaching a signal to noise ratio of better
than 60 dB at a signal level of around 10 V. What this buys you is essentially noise-free
reception, even in suburban or fringe areas, of practically any station with enough signal
strength to budge the panel meter.

Not only does the Scott circuitry achieve full limiting on weak signals (like 4 to 5 «V), but it
also has plenty of headroom to prevent overload distortion when you tune to an unusually
strong station nearby. The 431 tuner uses two six-pole LC filters in its integrated circuit IF
strip. These give better skirt selectivity than highly touted crystal types, and this

means you won't be troubled by interference from alternate channels.

The 431 is the only tuner we know of that gives you a multipath distortion meter to check
your antenna position for best reception, and a 75 €2 antenina socket for professional or
community antenna applications. Scott engineers have included a high quality AM tuner
section for listeners who like to tune in an AM program occasionally. Other features

include a front panel tape recorder output jack, function lights, and even a panel light dimmer.

The Scott 431 AM-FM stereo tuner sells for $219.90 which is considerably less than the
price of the FM-only tuner it replaces. We believe you'll find it an outstanding value,
particularly after you’ve seen and heard all the others.

The Scott 490 integrated stereo control amplifier is the 431's non-identical twin. It puts out
70 watts of continuous (RMS) power with both channels driven into 8 {) over the frequency
range 15 Hz to 20 kHz with less than 0.5% distortion. But where it really overpowers its
competition is with single 4 ) speakers or parallel combinations of 8 {} speakers where it
delivers a conservative 120 watts per channel with both channels driven. Speaker connec-

tions for up to three stereo pairs are provided and any two pairs may be used simul-

taneously without overloading the power supply or degrading performance. Active

electronic protection circuitry plus fuses and circuit breaker protect both amplifier and

speakers against faults.

Individual left and right channel VU meters with range switching allow power output
monitoring on both loud and quiet program material. Tape recorder, microphone, and
headphone jacks are placed on the front panel for convenient access. A second tape
recorder may be connected at the rear for multiple recording or program production.

The 490 integrated stereo control amplifier outpoints its competition and at $299.90 is
another performance-for-the-price leader.

Both the 431 tuner and 490 amplifier feature Scott’s quick-change Modutron

circuit boards, full two-year parts and labor warranty, and Scott’s traditional 100%
American design and manufacture. Before you buy separate components, see and hear
the 431 and 490 “unmatched pair” at your Scott dealer’s.

[NSCOTT |

where innovation is a tradition
H.H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 01754
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First choice of
sound laboratories
and professional
musicians.

“Smoothest
sounding
headphones’’
Fegularly
fair-traded

at $39.95.

FIRST TIME!
Now at

Oow a

SPECIAL

Factory-Authorized

LOW PRICES!

For a fimited
time vou can
buy these
world-famous
stereo
headphones
featuring
liquid-filled ear
cushions and

coiled cord. ..
and yet pay
many dollars

iess than the
.normal list price!
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MUSIC GOES ON A RECORD AT A PERFECT TANGENT.
NOW IT COMES OFF AT A PERFECT TANGENT.

For years, Zero Tracking Error has been the
elusive goal of the automatic turntable maker.

The objective: to develop an arm which would
keep the stylus perpendicularly tangent to the
grooves. .. to each groove throughout the record,
because this is the way music is put on a record.

Garrard’s Zero 100 is the only automatic
turntable to attain this. It is done with an ingeniously
simple, but superbly engineered tone arm. Through
the use of an articulating auxiliary arm, with pre-
cision pivots, the angle of the cartridge continually
adjusts as it moves across the record.

The stylus is kept at a 90° tangent to the grooves. ..
and the cartridge provides the ultimate ’_EL|
performance designed into it.
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The results have been recorded by experts in
their reviews of the Zero 100. Some of them are
saying things about this instrument that have never
been said about an automatic turntable before.

519995

less base and cartridge

Mfg. by Plessey Ltd. Dist. by British Industries Company
Circle No, 3 on Reader Service Card

They have confirmed that they can hear the
difference that Zero Tracking Error makes in
the sound, when the Zero 100 is tested against other
top model turntables, in otherwise identical systems.
Until now, we cannot recall any turntable feature
being credited with a direct audible effect on sound
reproduction. Usually that is reserved for the car-
tridge or other components in a sound system.

Zero Tracking Error is more than just a tech-
nical breakthrough. It translates into significantly
truer reproduction, reduced distortion and longer
record life.

Once we had achieved Zero Tracking Error,
we made certain that the other features of this
turntable were equally advanced. The Zero 100 has
a combination of features you won't find in any
other automatic turntable. These include variable
speed control; illuminated strobe; magnetic anti-
skating; viscous-damped cueing; 15° vertical track-
ing adjustment; the patented Garrard Synchro-Lab
synchronous motor; and our exclusive two-point
record support in automatic play.

The test reports by independent reviewers
make fascinating reading. You can have them, plus a
detailed 12-page brochure on the Zero 100.

Write today to British Industries Co., Dept. G12,
Westbury, New York 11590.

GARRARD ZERO 100

The only automatic turntable with
Zero Tracking Error.

Check No. 3 on Reader Service Card
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[What’s New in Audio

Marantz quadraphonic
components

Five units, including two receivers, two
control amplifiers, and an adaptor-
amplifier, make up this new line.
Featured is Vari-Matrix, which allows
compatibility with all matrixing sys-
tems. Both the SQ decoding system and
the JVC/RCA discrete disc system can
be used with these units. Top of the line
is the Model 4430 AM/FM stereo re-
ceiver. Its controls include MODE, with
positions for mono, two channel,

Harman-Kardon Citation tuners

The Citation 14 (shown) and 15 tuners
use phase locked-loop multiplex cir-
cuitry which automatically adjusts for
maximum stereo separation and mini-
mum distortion when stations are tuned.
A quieting meter, which replaces the
conventional signal strength meter,
reads for optimum S/N, rather than
signal strength. Both tuners include a
400 Hz oscillator which permits tape
recorders to be adjusted to the proper
levels prior to taping broadcasts. The
Citation 14 is also equipped with Dolby

B noise reduction circuitry. Prices:
Citation 14, $525.00; Citation 15,
$395.00.

Check No. 106 on Reader Service Card

discrete, Vari-Matrix, external decoder,
and four-channel, and three BALANCE
controls, two side-side, and one front-
rear. Power is 120 watts rms. Price:
$599.95.

Check No. 105 on Reader Service Card

Toyo 591 cassette deck
RepeaT and REVERSE functions are

included in this unit, which also features
an INSTANT REVERSE button, slide
volume control, program indicator
lights, etc. In the REPEAT mode, the
tape will rewind automatically and
play again until stopped. In REVERSE,
the play or record heads automatically
switch from one pair of tracks to the
other when the end of the tape is
reached, allowing the PLAY or RECORD
function to go on uninterrupted for
up to 3 hours. Maker’s specifications
include 50 dB S/N. 45 dB crosstalk at
1 kHz, 50 to 12,000 Hz response, and

Advocate cassette cabinets
These visible-storage cabinets will hold
either 24 or 48 cassettes, dust free, on
a series of tiers so that their titles are
displayed. End panels are walnut-
grained, and the smoked plexiglas cover
is hinged at the rear. Prices: $14.95 for
the 24 cassette size, and $29.95 for the
- 48 cassctte size.

Check No. 108 on Reader Service Card

0.3% wow and flutter. Price: $179.95.

Check No. 107 on Reader Service Card
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TEAC brings you the consummate
in stereo cassette decks.

Here are three that sum up the best of TEAC technology.

Common to them all is a transport and hysteresis-synchronous drive motor so precise and
fool-proof that they can hold their own with some of the best open-reel types. Beyond this,
the differences begin. Each model has a package of add-ons for your particular needs.

If all you need is a basic superior deck that can economically record and
playback on conventional tape within a frequency
response range of 30 — 12,500 Hz, you’ll want to look
into the 210. It’s outer rotor drive motor holds wow
and flutter down to a negligible 0.15%. Separate stop

and eject buttons. Low-noise solid-state

electronics. Contoured fingertip-
control pushbuttons
for all operational §
modes. Large VU

meters. Sliding scale record-playback

level controls. Standard phone jacks for professional-style
600-ohm mikes and 8-ohm headsets. Strobe-type running light.

If you’re looking for a deck that can handle the new chromium
dioxide tapes, you should look into the TEAC 220. It has the add-on
feature of a tape selector switch which in the CrO2 position provides
recording and playback frequency response of 30 — 16,000 Hz. As an
added convenience, the 220 incorporates high density ferrite heads and Model 220
separate record and output level controls.

But if you’re looking for the definitive Dolby deck with everything
you need for near-professional operation, only the 350 will do. It has TEAC’s
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System

that improves the basic signal-to-noise ratio of the 350 by an additional 10dB.

You can count on superior performance from conventional,

high-density/high energy, and chromium dioxide tapes.

Add, too, the large expanded-scale VU meters
. and on-line peak level indicator for

distortion-free recording at optimum

levels and signal-to-noise ratios.

What it all adds up to is that
each TEAC cassette deck is the finest
available for your particular needs —
whatever they are.

Model 210

Model 350

TEAC.

TEAC Corporation of America. 7733
TEAC Corporation. - i
TEAC EU™ N

InCa
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Joseph Giovanelli

[Hudioclinic

Input Impedance and
Volume Setting

Q. I have seen it stated that a power
amplifier’s input impedance is “independ-
ent of level pot at input.” How can this
be?—M. Notkins, New York, N.Y.

A. You know that tube amplifiers
have high impedance inputs. The im-
pedance at the grid of an input circuit
is high enough so that, even when the
slider of pot to which it is connected
was moved to its highest setting, this
grid circuit will not appreciably load
down the preamplifier’s output circuit.
See Fig. 1.

If a pot is wired in the same as a
tube circuit, but using transistors, and
if the impedance of the input transistor
is very high, as compared to the re-
sistance of the input pot, any change
in loading will not significantly change
the loading on the preamplifier’s
output. Of course, if you inject the input
signal at the wiper of the pot, and if the
pot is completely counterclockwise,
the input impedance will be zero ohms
because the pot presents a short to
ground. See Fig. 2.

Anyamplitier designed in this manner
cannot meet the statement in your
question. The input impedance varies
between a maximum and zero ohms.

FROM
PREAMP
I \Té

Fig. 1—Input potentiometer, conven-
tional grid circuit.

—
FROM
PREAMP —— 3

Fig. 2—Amplifier input circuit with
signal fed into potentiometer wiper.

Four-Channel Sound

Q. In a two-channel system of tape
deck, turntable, four 80-watt speakers,
and a 240-watt receiver, can a four-
channel amplifier be satisfactorily inte-
grated 10 produce four-channel sound
effect? If so, what size (in watts) is
e ~mmended?—Sp/4 James C.*Gunter,

)

o-channel re-
o

is to obtain an integrated two-channel
amplifier. If it is of the same basic
design as your receiver, so much the
better because phase relationships will
be preserved. You will not need as
much power to drive the rear channels,
at least for classical music listening.
This may even be true of some “pop”
material.

Where you are using four separate
channels from tape right on out
through speakers, however, I suggest
that you have the same amount of
amplifier power feeding the rear chan-
nels as feeds the front ones so that
in the event there is primary informa-
tion on any of the channels, including
the rear, it can be recovered as it
should be heard. In your case, there-
fore, each rear channel should be
capable of 120 watts of amplifier
power, for a total of 240 watts—equal-
ing the power available from the front
two amplifier channels. Where your
speakers are very efficient or where
you do not plan to do loud listening,
you can settle for considerably less
power in both the front and rear
channels. In the event you already
have your amplifier for the two front
channels, you can, given the above
conditions use less power in the rear
channels. However, it seems to me
that you might have some problems
with phase relationships when using
an amplifier whose design is different
from that which you are using for the
front channels.

The loudspeakers should have suf-
ficient power so as to be capable of
all the power you plan to deliver to
them. How much power that actually
represents will depend on such factors
as your listening level preference and
room acoustics. Speaker efficiency,
too, can play a role.

Capacitor Life Span

Q. Do mylar tubular capacitors and
ceramics deteriorate with age? If so, is
the deterioration gradual or is there
usually a sudden failure? If gradual,
what is the effect upon power amplifier
performance? Is there an average life
span  for these components, bevond
which replacement is advisable?

Similar advice re electrolytic capac-
itors will be appreciated.—Walter Diehl,
Great Neck, N.Y.

A. Tubular paper capacitors and
ceramic units do not usually fail; their
life span is indefinite. When they do

fail, however, they will fail suddenly
and completely. They will either com-
pletely short or they will open.

Electrolytics will fail after a time. I
do not know if we can specify a defi-
nite life span for them, but perhaps
ten years is about what can be ex-
pected of most of them. Some will last
longer and others a shorter length of
time. Electrolytic capacitors fail grad-
ually, losing their capacitance little by
little, Depending upon their location
in a circuit this gradual decrease in
capacitance can lead to loss of bass
response, crosstalk between channels,
leakage of signal even with the gain
control turned down fully, motor-
boating, and hum.

As is true of paper and ceramic
capacitors, electrolytics are also sub-
ject to catastrophic failure. Sometimes,
too, the internal connections between
the lugs and the foil can become de-
fective, leading 1o intermittent opera-
tion of the capacitor.

If you have electrolytic capacitors
in the “junk box,” you may find that
they deteriorated in another respect.
Their breakdown voltage may become
lower than their nominal rating. If
you plan to use a capacitor which has
been stored for long periods, you can
take precautions to see that it does not
fail when placed in service. You can
reform the electrolytic coating. T his
requires the use of a variable voltage
power supply. Connect the capacitor
in series with a resistor whose value
is in the order of 50K or 100K ohms,
ten watts. Connect this series com-
bination across the power supply,
being careful of polarity. If the capac-
itor 1s rated at 450 V, start with ap-
proximately 200 volts. Over a period
of several hours, gradually bring up
the voltage to the rated value. You
should allow at least 12 hours for this
operation.

It is possible that the capacitor
will short out during this reforming
process. Of course, it must then be
discarded. The resistor, therefore, is
used to limit the current flowing in
the circuit, thereby protecting the
power supply from possible damage.

If you have a problem or question on
audio, write to Mr. Joseph Giovanelli at
AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped seif-
addressed envelope.
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The new ADC-XLM

Superb performance.

Lowest mass.

Unbeatable price.
And it’s guaranteed for 10 years.

If you're like most audiophiles,
you've probably spent a great
deal of time, effort and money
looking for the “perfect”
cartridge.

We know what you've been
through. After all, we’ve been
through it ourselves.

That's why we're especially
enthusiastic about our newest
cartridge, the ADC-XLM. It does
everything a well designed
cartridge should do. It may not
be perfect, but we don’t know of
any that are better, and few that
even come close.

Now, we'd like to tell you why.

The lighter, the better.

To begin with, it is generally
agreed that the first
consideration in choosing a
cartridge should be low mass.
And as you may have guessed by
now, the LM in our model
designation stands for low mass.

Not only is the overall weight
of the ADC-XLM extremely
low, but the mass of the all-
important moving system (the
stylus assembly) is lower than
that of any other cartridge.

Translated into performance,
this means effortless tracking at
lighter pressures with
less distortion.

In fact, used in a well
designed, low mass tone arm,
the XLM will track better at 0.4
gram than most cartridges at
one gram or more.

A new solution for an
old problem.

One of the thorniest problems
confronting a cartridge designer
is how to get rid of the high
frequency resonances common
to all cartridge systems.

Over the years, various
remedies have been tried with
only moderate success. Often the
cure was worse than the disease.

Now thanks to a little bit of
original thinking, ADC has come
up with a very effective solution
to the problem. We use the
electromagnetic lorces generated
within the cartridge itself to
damp out these troublesome
resonances. We call this self-
correcting process, “Controlled
Electrodynamic Damping; or
C.E.D. for short.

And if it seems a lite
complicated, just think of C.E.D.
as a more effective way of
achieving lower distortion and
superior tracking, as well as
extending frequency response.

Naturally, there’'s much more
to the new ADC-XLM, like our
unique induced magnet system,
but let’s save that for later.

Guaranteed reliability plus.

At ADC we've always felt that
reliability was just as important
as any technical specification.
That’s why we now guarantee
every ADC-XLM, exclusive of
stylus, for a full ten years.

But this unprecedented

guarantee*involves something
more than just an assurance of
quality. It is also an expression
of our conviction that the
performance of this cartridge is
so outstanding that it is not likely
to be surpassed within the
foreseeable future.

And something more.

In addition to the superb
ADC-XLM, there is also a new
low mass ADC-VLM, which is
recommended for use in record
players requiring tracking
pressures of more than one gram.
The cartridge body is identical
for both units, and so is the
guarantee. Only the stylus
assemblies are different. Thus
you can start out modestly and
move up to the finest and still
protect your investment.

And that brings us to the
important question of price,
which we are happy to say is
significantly lower than what
you might reasonably expect to
pay for the finest. The suggested
list price for the incomparable
ADC-XLM is $50 and the
runner-up ADC-VLM is
only $40.

But no matter which low mass
ADC you choose, you can be
certain that they share the same
outstanding characteristics...
superb tracking, very low
distortion and exceptionally
smooth and extended
frequency response.

* We guarantee (to the original purchaser) this ADC cartridge, exclusive of stylus assembly, to be free of manufacturing defects for a ten year period from
the date of factory shipment. During that time, should a defect occur, the unit will be repaired or replaced (at our option) without cost. The enclosed
guarantee card must be filled out and returned to us within ten days of purchase, otherwise this guarantee will not apply. The guarantee does not cover
damage caused by accident or mishandling. To obtain service under the guarantee, simply mail the unit to our Customer Service Department.

o)

Pickett District Road, New Milford, Cor

Audio Dynamics Corpora’

Check No. 7 on Reader Servig



Tape Guide

Herman Burstein

1

Buying in Vietnam

Q. I am in the market for a complete
stereo system, including tape components.
I am presently in Vietnam and want 1o
take advaniage of the prices here. I'd
like some advice from you on what to
biuy.—Benjamin Novak, APO San Fran-
cisco, Cal.

A. I cannot offer you advice on spe-
cific items of audio equipment. The
only suggestion 1 can make is that
whatever equipment you decide to buy
(based on your own listening, on equip-
ment reviews in audio journals, etc.),
make sure that it is widely sold in the
United States (if not made here) so
that you will have no difficulty in
getting this equipment serviced at a
future date. I get quite a few letters
from persons who have purchased
foreign equipment at bargain prices,
only to find on their return to the U.S.
that their bargain disappears because
of the difficulty of finding appropriate
service.

S/N = Low Noise?

Q. I am looking for a low-noise tupe
deck. Just what is “low noise?” Is it
right 1o assume that the higher the S/N
ratio, the lower will be the tape hiss
and other noise on plavback and on
record/playback? What is the itruth
about S/N ratio? One tape machine
advertises 55 dB S/N, unother advertises
62 dB, and still another advertises 78
dB! Yer all three are in the sume price
categorv. It seems to me that the tape
head influences the S/N ratio more than
anyvthing else.—Dan Weller, Brewerton,
Wash.

A. You are correct in that the higher
the S/N ratio the lower is the noise.
In comparing specifications of, say, two
tape machines (assuming they both tell
the truth), you have to be sure that
they both use the same reference level.
For home machines. the common ref-
erence level is a 400 Hz signal which
results in 3% harmonic distortion on
the tape in recording. Some machines,
however, use a lower reference level,
usually 1% harmonic distortion. Such
a machine will claim S/N about 6 to
8 dB lower than a machine which em-
ploys the 3% reference. To tllustrate, a
machine which uses 1% as the reference
nd claims 50 dB S/N is comparable

inecwhich uses 3% as the
“bout 56 to 58

There are many factors, including
the tape heads (particularly the play-
back head), which c¢nter into the
achievement of high S/N. In the case
of the playback head, an important
factor is the amount of signal it de-
livers, so that the signal may override
noise produced by the tape machine
electronics. Noise further depends on
the quality of components in the tape
electronics (resistors, transistors), on
the design of the electronics, on the
tape speed, and on the tape used.

15-Min. Dirt Build-Up?

Q. My problem concerns an 8-irack
stereo cartridge player, the Drexel Model
809. The playback head gets very dirty
after a short period of playing, about 15
minutes. A dealer told me it could have
been dirty tapes, but the problem hap-
pens with brand-new tapes. I have tried
cleaning the head with alchohol and
have used a tape cleaning cartridge,
bur nothing helps. If I let the unit play

for about two or three tapes without

cleaning the head, I can hardly dis-
tinguish what is being plaved. This prob-
lem has existed from the day I boughi
the unit. Anv help would be greatly
appreciated. —Clyde DePhillips, Jr., New
Orleans, La.

A. The problem seems to be a built-

in one, resulting from the design of

your cartridge player. You may be get-
ting excessive oxide deposits on the
head due to too much pressure of the
tape against the head, or perhaps as
the result of the head not being suf-
ficiently smooth. All heads require
cleaning at intervals, but every 15
minutes is far too frequent. It seems
you have a perfect right to complain
to your audio dealer and to the man-
ufacturer of the muchine.

Equalization Change

Q. I have a Sony 355 3-head tape deck.
I changed the bias to correspond 1o
Scoich 203 tape. 1 found that I also
had to change my equalization for proper
playback. My question is what good is
the NAB plavback characteristic if the
equalization must be changed when bias
is changed? Is ithe recording charac-
reristic supposed 1o be changed when
bias is changed so that I can play back
through the NAB characteristic’>-Wayne
Chew, Troy, N.Y.

A. You shoutd not change playback
equalization when changing from con-

ventional to low-noise tape. Presum-
ably your machine had correct NAB
playback equalization before you made.
changes.” This playback equalization
implies a corresponding recording char-
acteristic, not in the machine but on
the tape. Depending on the kind of
tape, bias and record equalization
have to be adjusted. The test of the
correct recording characteristic s
whether you get flat response in play-
back. 1 suggest that you restore your
machine’s playback equalization to
NAB response; this can be done by
playing a test tape and adjusting play-
back equalization for flattest response.
Then, using low-noise tape, adjust
bias and record equalization (and audio
drive current) in accordance with in-
structions provided by the manufacturer
of the tape or of your machine; adjust
record equalization for flattest record-
playback response.

Miking A Meeting

Q. Can you advise me about a micro-
phone for use in recording business meet-
ings with a battery operated casseite
recorder? Generally these meerings will
involve only two or three people, but
there could be as many as six or eight.—
David R. McClurg, Mountain View,
Calif.

A. I suggest that you buy one of the
better ceramic microphones or one of
the cheaper dynamic microphones.
Something in the class of roughly $10
should serve your purpose nicely. The
microphone should be of the omni-
directional type, as most inexpensive
ones are, for your application.

Low-Noise Tape

Q. What tape companies put out low-
noise tape so that you can record at lower
speeds?—J). David Newman, Berrien
Sprints, Mich.

A. Low-noise tape has nothing to do
with recording at lower tape speeds.
It is simply tape that, to the human
ear, apparently produces less tape hiss
and other tape noise than do conven-
tional tapes.

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth  Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped, self-
addressed envelope.
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The Dual 1219.

Still the favorite of the purist
who insists upon a
full-size professional turntable.

Ever since its introduction two years
ago, the 1219 has been widely ccclaimed
and accepted as the "'no-compromise’’
aufomatic turntable.

Today, it is still the favorite of the
more serious music lovers, those purists
who are never quite satisfied unless every
component in their system is "'state-of-the-art "

From years of listening, these record
lovers know that on a Dual, any Dudl,
records are preserved indefinitely and
continue fo sound as good as new no matter
how often played. Yet over the years, they
have purchased more "high-end" Duals
than any other model. Readers of the
largest music magazine, for example, have
purchased more 1219's than any other
turntable at any price. That is quite a fribute
for a turntable that sells for $185.00.

The reasons for the 1219's continued
popularity vary from purist to purist. To
many, it's the fonearm, centered and
balanced within the two concentric rings of
a gyroscopic gimbal. With horizontal
bearing friction less than fifteen thousandths
of a gram. When a cartridge actually
arrives that can track at a quarter of a gram,
this tonearm will do it full justice.

Toothers, the 1219's platter is important.
It's a full-size 12 inches in
diameter, cast in one piece
non-magnetic zinc alloy,

United Audio Products, Inc., 120 So. Columbus Ave., MtV

and individually dynamically balanced. To
drive this massive seven pound platter,
there is a powerful continuous-pole motor
that brings it up to full speed in less than
half a revolution. Then the motor's
synchronous element takes over to hold
speed af absolute constancy.

We find that most people interested in
a turntable of the 1219's caliber use it
primarily in its single-play mode. So the
tonearm was specifically engineered to
perform precisely as a manual fonearm:
parallel to the record instead of tilting
down. This is accomplished by the Mode
Selector which lowers the entire tonearm
base for the single-play mode. And raises
it for the multiple-play mode.

To the purist, all of the 1219's many
precision features are important. But in the
end he buys this Dual for the same reason
a non-purist buys it. for its uncompromised
performance and absolute reliability.

If you'd like to know what the
independent test labs say about the 1219,
we'll send you complete reprints of their
reports. Plus a reprint of an article from
this magazine that tells you what to look for
in record playing equipment.

Better yet, just pay a visit to your
franchised United Audio dealer
and ask him for '

= \o demonstration. m

txclusive U.S. Distribution Agency for Ducl
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Dear Editor -0

Lirpa History

Dear Sir:

I was quite pleased to find your
article on Prof. 1. Lirpa’s speaker design
in your April issue. This is the first
time I’ve come across any reference to
Lirpa in an American publication, and
I thought you might appreciate know-
ing more about the professor. I came
to know him at U.B. (Univ. of Bucha-
rest) in the summer of 1953, and | was
with him when he stumbled onto
(literally) wickerwork, and its then
unknown useful applications. In fact—
and you will probably enjoy this little
anecdote—he was expelled from school
for making rude sounds in stereo while
sitting in a wicker chair.

I believe, however, that your trans-
lation is in error, because in attempting
to prove it out I re-transiated the ar-
ticle back into Romanian, and it was
unintelligible (at least, to the English-
speaking world). But don’t take that
badly, I. Lirpa himself often spelled his
name backwards.

Harold Bryman
Sherman Oaks, Calif.

The reason for Prof. Lirpa being com-
paratively unknown is because he was
ostracized since a scandal in 1967 or
thereabouts. I am not certain of the de-
tails but it involved a camel and the
wicker basket. However, with the real-
ization that one’s private life should not
detract from scientific achievements,
Prof. Lirpa’s works are again being
published and the University is even
naming a chair in his honor.—ED.

From the Soviet Union. . . .

Dear Sir:

I'm a reader of your magazine for
some four years and enjoy the material
published in it greatly. Since I'm a
record collector and hi-fi enthusiast,
your magazine is very helpful to me.
Now I've decided to write to you and
to ask for your help in establishing
contacts between American and Soviet
record collectors. I'd like to exchange
records with anybody who might be
interested in that. I can send records of
world-famous Soviet performers, com-

osars, etc. I'd like to point out just

-titv of Soviet records are
> a lot of them,
a

serious collector. Also such contact
would be useful to bring our peoples
closer together. If you’l] find a possi-
bility to publish my letter in “Letters
to Editor” column, I hope to get in
contact with some collectors.
Waldas J. Nenishkis,
Zirgo str. 3, apt. 14,
Antakalnis, Vilinius,
Lithuania, USSR.

And Czechoslovakia

Dear Sir:

Besides being an audiophile, I am an
avid jazz music lover and records col-
lector. Unfortunately, the American
jazz records are not available here and
cannot be ordered from abroad in a
normal way. My only source of jazz
records was a swapping of records with
an American friend who after having
moved to Hawaii is not able to continue
our exchange. I would be very happy
and grateful to you, if I could through
your magazine find somebody willing
to swap records with me. I hope that
there can be somebody interested in
Czech music released on our Supraphon
whose complete catalog I am prepared
to send. I understand that this would
be an advantage on my side mainly,
since Supraphon records are available
in your country equipped with far
better covers. The swapping of records
could be eventually extended to an
exchange of opinions on the subject of
sound reproduction.

1. Burdych

Na Maninach 34/1106
Praha 7 Holesovice
Czechoslovakia

AM Buffs, Arise!
Dear Sir:

I have been a follower of AubpIio
magazine since 1963, and 1 have always
had the same disappointment. It isn’t
necessarily directed at your editorial
policy, but at the “snobbish” attitude
that is displayed towards AM broad-
casting.

The manufacturers of high fidelity-
stereo equipment seem to be the main
culprits in this area. It is disgusting to
see some of the outstanding tuners and
receivers available that offer an AM
section on an ‘“also ran” basis. If the
same people that design equipment as
great as we know it can’t also offer an

AM standard any better than the “State
of the Art of 1943,” then the entire
science is in great trouble.

Granted, AM radio does have a little
noise, and some stations do not care if
their signal could be compared to a
“random noise source,” but many
broadcasters dilligently strive to broad-
cast a signal as perfect as our “state of
the art” permits. It is not uncommon
to find less distortion and better fre-
quency response in a well maintained
AM transmitting facility than in the
modern phonograph disc. Signal quality
is fundamental to the responsible
broadcaster, because he realizes that
is really all he has to offer to the pub-
lic.

There are too many FM broadcasts
that could be catagorized as random
noise sources. It is not uncommon to
find FM stations that transmit worse
audio than their AM counterparts.
Many times the financial makeup of
FM broadcasting does not permit the
engineering budgets necessary to main-
tain quality that AM service can offer.

It would do my heart good to see: 1.
AM tuners with an i.f. bandwidth to
15 kHz., with the attendant 10 kHz.
“whistie” filter. 2. Tuners with 2% or
less harmonic distortion capability, as
is now the standard in many AM trans-
mitters. 3. All equipment reports on
receivers or tuners with AM sections
show frequency response, IHF sensi-
tivity, i.f. bandwidth, and distortion.
4. More broadcasters promote their
audio quality as “high fidelity” in every
sense. All of these items are completely
within the “state of the art” and would
happen if enough enthusiasts desired
them.

Granted, listening to AM will never
compare to live performance listen-
ing, but I will never be convinced that
cassettes and eight-track cartridges will
either. How about some comments
from your readers?

Ddvid P. Hebert
Chief Engineer, KXRO
Aberdeen, Wash.

If there was a real demand for tuners
with good AM performance, manufac-
turers would be only too pleased to make
them—or so it seems to me. I believe
the most urgent need is for FM stations
to improve their incredibly bad trans-
mission standards—and how about some
live broadcasts? Ed.
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Rectilinear .
answers the question

most people ask about
quadraphonic stereo:

‘Do my rear-channel speakers
have to be as good as my
front-channel speakers?”’

This is the question most peo-
ple are asking today if they're
getting ready to go four-chan-
nel. And we at Rectilinear would
like to make it clear how we
stand on the answer. Simply
stated, we think that the rear
speakers need to be of the same
quality as the front ones, but not
necessarily the same size.

Some people feel thatyou can
stick a pair of “cheapies” in the
back, as long as you have good
speakers up front. Unfortu-
nately, this won’t work, because
inexpensive, poorly-designed
speakers have several inherent
characteristics which make them
totally useless for any quadra-
phonic system. (Some will even
make you think that instruments

are jumping around the room
when they’re not supposed to.)

So, if you're starting from
scratch, we suggest you consider
a pair of Rectilinear 1llI's for
your front channels, with a pair
of Rectilinear XII's bringing up
the rear. This way, you'll have
up front the speakers that virtu-
ally every audio expert has been
praising for over five years. (Re-
member, you'll still be listening
to a lot of two-channel stereo.)

With the Rectilinear Xll's in
the rear, you'll have a pair of
superb three-way speakers that
thousands of people are using
up front for regular stereo. The
XII's will do a great iob in repro-
ducing the reflected “hall sound”’
in quadraphonic classical re-
cordings, and will sound almost

as good as the 1lI’'s when you
play pop or rock recordings with
different musical material on
each channel.

Of course, if you already
have a pair of top-grade speak-
ers, simply add a pair of XllI's
($139.00 each) for the rear
channels. But if your present
speakers are only good, put
them in the rear and get yourself
a pair of HI’s for the front.
Choose either the original Recti-
linear lll, ot $279 each, or if you
want to fling for our more sump-
tuous lowboy version, it’ll cost
you $40 more for the pair.

Just remember one thing: all
four speakers must be as good
as possible. Because in quadra-
phonic stereo, the worst thing
you can do is cut corners.

(For more information, includ-
ing detailed literature, see your
audio dealer, or write to: Recti-
linear Reserach Corp., 107
Bruckner Blvd., Bronx, N. Y.
10454. Canada: H. Roy Gray
Co., Ltd. Markham, Ont. Over-
seas: Royal Sound Co., 409 N.
Main St. Freeport N. Y. 11520.)

Rectilinear:
énymmhy Excellence

Checl--"




Bert Whyte

Pehind The Scenes

]

OW THAT AUDIO’s 25th anni-
N versary has been duly noted

and celebrated and we have
finished our saunter “down memory
lane,” it's time to get back to the
present and perhaps sneak a few looks
at the future. As I write this, it is on the
eve of my departure for the Los Angeles
AES convention, which in addition to
the usual interest of the audio papers
and exhibits, will have the added
stimulus of much that is new in quadra-
phonics. My report on these activities
will appear in due time. By the time
you read this I will be at the sixth an-
nual audio seminar at Brigham Young
University in Provo, Utah. This year the
four-day seminar will be devoted
entirely to four-channel stereo. As an
exciting added attraction this year, at
the conclusion of the seminar a
chartered plane will fly a group of
participants to Los Angeles for actual
working quadraphonic sessions at Bill
Putnam’s United Recording studios. At
the seminar I will have the pleasure of
presenting the opening lecture, to be
followed by lectures and demonstra-
tions by such quad-sound luminaries
as John Eargle of Altec; Jim Cunning-
ham of Sound Market Recording; Dr.
Duane H. Cooper of the University of
[linois; Bill Putnam of United Re-
cording and his Chief Engineer, Jerry
Feree; John Neal of Glen Glenn
Sound, and Bill Robinson of William
L. Robinson & Assoc. Among the sub-
jects to be covered will be quadra-
phonic live recording, quadraphonic
dub-down, matrix systems, quadra-
phonic disc mastering, control room
engineering, and quadraphonic record-
ing hardware. As you can see, that
brash young upstart, four-channel
stereo, is now thoroughly entrenched
in the audio scene. I expect some really
exciting quadraphonic developments at
this seminar and a full report will be
forthcoming.

Last year in the pages of Aupio. Dr.
Duane Cooper of the University of
Illinois presented a two-part article
on the construction of an acoustical
delay line. The article aroused con-
siderable interest, but although Dr.
Cooper gave excellently detailed
instructions on the fabrication of his
“as stjll a rather formidable

‘nk many people
< unit.

e 3t

The device was certainly beyond my
resources of time and skill, and | re-
member thinking somewhat wistfully
how I’d like to have one for its obvious
uses in quadraphonic synthesis.

Among those who were impressed
and fascinated by Dr. Cooper’s delay
unit was Bill Putnam of United Record-
ing in Hollywood. Bill contacted Dr.
Cooper and after a thorough evaluation
of the delay unit, he was convinced of
the basic soundness of the design.
Further discussions with Dr. Cooper
resulted in a decision to undertake
some developmental work on the device
at Bill's United Recording Electronics
Industries, with a view towards eventual
commercial production. After months
of experimentation a practical unit
evolved and Bill decided to run off a
few proto-types to farm out to various
interested parties for their reactions.
Newly christened the “Cooper Time
Cube,” Bill was kind enough to send
me one, which I have been using and
testing for weeks now, and I am com-
pletely enthralled by the device. The
“Time Cube” is now a standard UREI
production unit and consists of a grey-
finished plywood housing, 24x24x9 in,,
which contains two coiled acoustical
delay lines with their respective
transducers, plus a 3%x19 in. rack-
mounting electronics chassis containing
a power supply, four UA 1109 card-type
amplifiers, equalizing networks, VU
meter, and operating controls. Also
furnished are two standard 25 ft. micro-
phone extension cables with XLR-3
type connectors for interconnecting the
chassis to the housing.

In Dr. Cooper’s original design, the
acoustical delay lines were made of
copper. In the production unit the delay
lines are made of rigid-walled poly-
ethelene tubing. This has the advantage
of light weight and extremely smooth
bore as well as freedom from ringing.
When the delay coils are placed in the
housing, the housing is then filled
with styrofoam pellets in sufficient
quantity to produce a very high density
pack around the coils. This serves to
protect and isolate the coils, as well as
furnish acoustic damping.

The Cooper Time Cube is described
as a dual-channel audio delay-line sys-
tem, with channel A having a delay of
16 milliseconds, and channel B 14 mS.
The two channels may be cascaded for

a single delay of 30 mS. The reason
for the slightly differing delay times
is to avoid comb-filter effects, and it is
felt that in using the unit for quadra-
phonic synthesis, the differing delays
help to produce a better ambient sound
field. At this point, a word about how
this. acoustical delay system works
would be in order, and this is very well
described in the literature that accom-
panies the Time Cube.

“Delay is accomplished by utilizing
the relatively slow velocity of sound
wave transmission through air, as com-
pared to the speed of electro-magnetic
waves or electric current through a
conductor; speed of sound in air is
1130 feet per second . . . speed of light
or electricity is 186,000 miles per second.
Therefore, the delay of sound through
air, with respect to electronic signals
through conductors can be approxi-
mated at 0.884 milliseconds per foot.
In the Cooper Time Cube an input
signal to channel A is amplified and
pre-equalized, then used to energize a
dynamic transducer at one end of a
coiled, rigid polyethelene tube contain-
ing one atmosphere air pressure. At
the other end of the coiled tube is a
special coupling assembly in which
another transducer reconverts the
acoustical signal to an electronic signal
equivalent to the input, but delayed by
the 16-mS acoustical length of the
sound column. This signal is then post-
equalized and re-amplified to line level.
An input to channel B is similarly
processed through the second acoustical
transmission line having a delay of
14 mS.”

Acoustic delay lines are, of course,
nothing really new. But up to now their
drawbacks have always been restricted
usable bandwidth and poor transfer
characteristics due to acoustic reflec-
tions in the transmission line. Dr.
Cooper’s ingenious design solved these
problems and subsequent improvements
by Bill Putnam in acoustical equalizing
techniques produced an even flatter
frequency response and wider band-
width. The Time Cube is unique as
compared to earlier acoustical delay
lines, in that distortion is very low,
THD being on the order of less than
0.5% and with a signal-to-noise ratio
greater than 70 dB.

The applications for a high quality
acoustical delay line are almost the
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if you go for four channel...
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you don’t have to go for broke

Buy yourself a miracle for as little as $214.95 That's all
it takes to get your conventional two-channel stereo to do
anything any total four-channel receiver and control center
can do, now or in the future.

The Sansui QS500 and QS100 converters are complete
Four-Channel Synthesizer-Decoder-Rear-Amplifier-and-
Control-Center combinations that transform standard two-
channel stereo totally. The only other equipment you need
is another pair of speakers.

You can decode any compatibly matrixed four-channel
broadcasts or recordings and reproduce them in four au-
thentic channels. You can detect the ambient signals
present in most two-channel recordings or broadcasts and
propagate them through the rear channels. In Sansui matrix-
ing, the exclusive phase-shift technique prevents the can-
cellation of some signals and the change in location of
others that occur in many matrixing systems. And the
exclusive phase modulators restore the effect of the live
sound field.

You can plug in a four-channel reei-to-reel or cartridge
deck or any other discrete source. In the future — if you
should have to — you can add any adaptor, decoder or what-
have-you for any four-channel system for disc or broadcast
that anyone's even hinted at. And a full complement of
streamlined controls lets you select any function or make
any adjustment quickly and positively.

The QS500 features three balance controls for front-rear
and left-right, separate positions for decoding and synthesiz-
ing, two-channel and four-channel tape monitors, electrical
rotation of speaker output, alternate-pair speaker selection,
and four VU meters. Total IHF power for the rear speakers
is 120 watts (continuous power per channel is 40 watts at
4 ohms, 33 watts at 8 ohms), with TH or IM distortion below
0.5% over a power bandwidth of 20 to 40,000 Hz. In its own
walnut cabinet, the QS500 sells for $289.95

An alternate four-channel miracle-maker is the modest
but well-endowed QS100, with total IHF music power of 50
watts (continuous power per channel of 18 watts at 4 ohms
and 15 watts at 8 ohms). In a walnut cabinet, it sells for
$214.95

>N SANSUI ELECTRONICS CORP.

Woodside. New York 11377 » Gardena, California 90247

.
Sa’ml_l_ k ‘ ELECTRONIC DISTRIBUTORS (Canada). Vancouver 9. PS5

SANSUI ELECTRIC CO., LTD., Tokyo, Japan . ©
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same as for the Delta T digital delay
unit discussed here several months ago,
the main difference being that the
Delta T has delays up to 320 mS which
gives it an edge over the Time Cube in
sound re-inforcement work. The Time
Cube can be used to “synthesize”
quadraphonic sound from two-channel
sterco material, to spatially enhance
stereo or quadraphonic recordings, in
loudness enhancement, and by delaying
the “send” to reverberation chambers,
or plates, to improve the illusion of a
large room by approximating the longer
dimension of the first order reflected
sound (early sound) preceding the onset
of reverberation.

My principal interest in the Time
Cube is in the quadraphonic synthesis
of regular stereo material whether it
be on tape or disc. Now you can’t call
the Time Cube a stereo device, but the
fact that it has dual channels is a great
aid in creating the spatial ambience of
the non-coherent “room sound.” With
the Time Cube we once again have the
Haas precedence effect working for us.
Haas, Madsen, and others have shown
that the spatial enhancement created by
the delay, can be effected by delays as
short as 2 mS, and that when the delay
reaches approximately 35 mS (some
scientists believe it can go as high as
50 mS), sound “fusion” ccases and the

In Memoriam

Dr. Frederick V. Hunt

Dr. Frederick V. Hunt, formerly
Gordon McKay Professor of Applied
Physics and Rumford Professor of
Physics at Harvard University, died
of a heart attack early on April 21 while
attending the meeting of the Acoustical
Society of America in Buffalo.

Ted Hunt combined the theoretical
knowledge of the physicist with the
practicality of the engineer and the
wisdom of an educator. Only the eve-
ning before his death, at a committee
meeting chaired by one of his former
students, he was urging the advantages

f a general educational background in

Hes—as  compared with early
of its branches.
«h3:-Aravstical

Society of America in 1951-2, received
its Pioneers in Underwater Acoustics
Medal in 1965 and its Gold Medal in
1969. In 1954 he received the Emile
Berliner Award of the Audio Engineer-
ing Society “for an outstanding
achievement in the field of audio
engineering,” and in 1965 the John H.
Potts Memorial Award “for outstanding
achievement in tracing distortion en-
countered in disc reproduction.” He
served as President of the AES in
1969-70. In 1947 he received the Presi-
dential Medal of Merit for his work in
sonar and torpedocs as Director of the
wartime Harvard Underwater Sound
Laboratory, and in 1970 the Navy
awarded him their Distinguished Public
Service Medal at the time of his retire-
ment from Harvard. He then moved to
California where he continued his
work, as a research associate at the
Scripps Institute of Oceanography.

In the world of audio Professor Hunt
was particularly known for his work on
pick-ups and loudspeakers. With J. A,
Pierce, also of Harvard, he described
a pick-up “with unbelievable response,
flat within plus or minus 3dB from 30
to 18,000 cycles” and a 5 gram needle
pressure, in the March, 1938 issue of
Electronics, and the physical principles
underlying it in the Journal of the
Acoustical Society in July, 1938. His
October, 1962 paper in the Journal of
the Audio Engineering Society on “The
Rational Design of Phonograph Pick-
ups” is regarded as a classic, and he was
at the time of his death planning a new
edition of his book “Electroacoustics”
(now out of print but available in
facsimile from University Microfilms).

He will be sorely missed by his many
friends and colleagues in all branches
of acoustics. GLW.

delayed sound may be heard as a dis-
cernible echo of the original sound
source. Thus the 16 and 14 mS delays
were chosen to keep them well within
the limit of sound fusion.

The Time Cube is very easy to set
up for quadraphonic simulation. The
tape output of your front pre-amplifier
is fed into the front panel input jacks
on the Time Cube electronics chassis.
The output of the electronics is fed
into a high level input on the rear chan-
nel pre-amplifier. The Time Cube’s
chassis has a mike cable leading to the
delay line housing and feeding input
signals. The output signal of the delay
line feeds into the chassis via another
mike cable. The VU meter on the
chassis is of the switchable variety and
there are two control pots. Each source,
whether it be disc or any form of tape,
must have available a level signal for
initial set-up. This can be had in the
form of various test discs and tapes.
The Time Cube is adjusted to the par-
ticular source by having the signal of
the disc or tapes brought up to “0” VU
on the meter by use of the input pots.
Once adjusted, nothing further is
necessary until you change the nature of
your source. After everything is set up,
you just “dial” into your rear channels
the level of ambience you desire. Need-
tess to say, this quad synthesizing works
best for classical music, but interesting
effects can be created with pop ma-
terial. If your source is of really good
quality, the results can be quite spec-
tacular. Most dramatic of all is to play
15 ips Dolby *“A” stereo tapes of
classical works made in a good hall.
The rear ambience you create with the
delay give an astonishing “roundness”
and a great sense of “liveness” and in-
creased presence to the overall sound,
and the absence of noise in either the
front or rear heightens the feeling of
“on-the-spot™ realism.

The Time Cube is a professional
product for the recording studio and
considering the fact that it has two
channels of delay, the $850 price tag
is reasonable. I noted that the card
amplifiers in the unit and other circuits
used discrete components. There are
some obvious places where IC’s could
be used and the price of the unit re-
duced considerably. In a recent chat
with Bill Putnam, he gave a few hints
that ultimately there might be an audio-
phile model. T certainly hope so, for
once you have had one of the Time
Cubes in your home and have become
used to that wonderfully increased
realism of your normal two-channel
stereo material, you are not very keen
on going back to so-called “normal”
listening. .3
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Twelve years — Five major advances
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BOSE 901* CONVENTIONAL SPEAKER
SPEAKER 2

1 YES NO NO
2 YES NO NO
3 YES YES NO
4 YES YES NO
5 YES YES NO

The twelve years of university researcht that
led to the design of the BOSE 901 and BOSE
501 DIRECT/REFLECTING® speaker systems
revealed five design factors which optimize
speaker performance:—

1 The use of a multiplicity of acoustically
coupled full-range speakers — to provide a
clarity and definition of musical instrument
sounds that can not, to our knowledge, be
obtained with the conventional technology of
woofers, tweeters and crossovers.

2 The use of active equalization in combina-
tion with the multiplicity of full-range speakers
— to provide an accuracy of musical timbre that
can not, to our knowledge, be achieved with
speakers alone.

3 Theuse of an optimum combination of
direct and reflected sound — to provide the
spatial fullness characteristic of live music.

4 The use of flat power response instead of
the conventional flat frequency response — to
produce the full balance of high frequencies with-
out the shriliness usually associated with Hi-Fi.

5 Acoustical coupling to the room — designed
quantitatively to take advantage of adjacent wall
and floor surfaces to balance the spectrum of
radiated sounds.

To appreciate the bénefits of these five design
factors, siimply place the BOSE 901 directly on
top of the largest and most expensive speakers
your dealer carries and listen to the comparison.

You can hear the difference now.

NATICK, MA. 01760 —B”SE@

* Patents issued and applied for

t Copies of the Audio Engineering Society paper,
‘ON THE DESIGN, MEASUREMENT AND F*

OF LOUDSPEAKERS’, by Dr. A. G. Bose

from Bose Corp. for fifty o

Check No. 15 on Reader Service Ci~~
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UCH HAS HAPPENED since our Quadra-
Mphonic issue last October: Electro-Voice
has come to terms with CBS, matrix
records have been released (over 400,000 SQ discs
sold up to May), and companies such as Kenwood,
Superscope, Pioneer, and Harman-Kardon have
joined Sony on the SQ bandwagon. On the dis-
crete side, RCA has announced the imminent
release of several discs using the JVC multiplex
system and they are supported by JVC and Pana-
sonic with an impressive range of playing equip-
ment. The straightforward confrontation between
discrete and matrix is complicated by the SQ and
E-V gain-riding logic modifications and by the
recent appearance of the Sansui phase-controlled
matrix which gives separation comparable with
discrete—see page 36. It is possible (technically,
that is) for RCA to use a matrix for recording
their discrete system so the discs could be played
via a decoder or a JVC type modulator but
whether RCA will actually do this is anybody’s
guess. . . . Meanwhile most manufacturers such
Fisher, Pioneer, Marantz, Kenwood, and Sher-
wood are fitting their receivers with switches to
take care of discrete systems or any kind of matrix
arrangement.
LA A
According to Peter “Matrix” Scheiber, over 1
million decoders in one form or another have been
sold. This estimate was given by Peter at the re-
cent AES convention—which was notable for some
rather stormy scenes between matrix and discrete
protagonists! At about the same time, another
conference was being held in Acapulco (who
picks these places?). This was organized by the
International Music Industry Conference (IMIC)
and here RCA made a presentation of their system
in company with executives from Panasonic,
Motorola, JVC, and Quadracast. RCA’s Rocco
Laginestra said “By this time next year, all RCA
records will be made in a compatible discrete
format.” JVC announced that they will intro-
duce a cartridge using the Shibata stylus in July
at about $69.95 and a modulator-decoder at $99.95.
Panasonic will also have a modulator available
by September and the price with cartridge is
expected to be §134.95. We hope to make an
assessment of the RCA discs in the very near
future—early JVC discs suffered from a restricted
tvnamic range, low signal-to-noise and reduced
it is claimed that some of these

eyl
4 l‘

The RIAA has just announced the 1971 sales
figures for tapes and records. Cassettes were up
$96 million from $77 million and R-track up to
$385 million from $378 last year. Reel-to-reel sales
fell to $12 million from $18 million. Record sales
increased to $1,251 billion from the previous year’s
$1,182 billion—a gain of 5.8%.

LR I 2
Calling All Antique Phonograph Collectors
Looking at our cover reminds me that there is a
Society for Collectors of Old Phonographs. The
name is the American Phonograph Society and it
publishes a quarterly journal. The address is: P.O.
Box 5046, Berkeley, Calif. 94705.

L 2 N

My appearance in a Pioneer advertisement
should not be taken as a specific endorsement of
Pioneer products by me or by Aupio magazine.
Our unbiased, factual opinions of equipment can
be found in the review pages.

.

I wonder how many people were actually privi-
leged to hear the music of Bach, Brahms, and
Beethoven before the advent of recording. Or how
many travelled much beyond the confines of their
own village just 200 years ago? These thoughts
were prompted by reading Earl Lifshey’s column
in the Home Furnishings Daily (known to its de-
voted readers as HFD). Well, Earl quoted the late
Adlai Stevenson as saying “Every new techno-
logical development wraps another fine stainless
steel wire around our souls.” A trite observation,
but with some degree of truth—especially con-
sidered from the standpoint of pollution and
chemical “food.” But the truth is, most of us take
technological advances for granted, and I am re-
minded of a debate which took place some years
ago. One of the speakers was a Thoreau Back-To-
Nature enthusiast and after he had held forth
about the joys of a Simple Life, the other speaker
asked him a simple question: What did you do
after getting up this morning? After some prod-
ding, the B.T.N. speaker confessed he had used the
bathroom, made a phone call, put on his mass-
produced suit, got his breakfast from the refriger-
ator, read his newspaper, and got into his car—but
before he reached that point his voice was drowned
by a sea of uproarious laughter from the audience.

Humor In Advertising

Seen in the window of a Philadelphia store,
“Come in for a discreet quadraphonic demon-
stration.” With Go-Go Girls? G W.T.
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Choosing the wrong cartridge
for arecord player is like putting the
wrong motor in these cars.

Each of these cars has its own fine motor.

But, it would be unwise to expect the lower
horsepower engine to efficiently drive the larger
vehicle. And, it would be silly to use the higher horse-
power engine for the smaller car.

It’s the same with cartridges. In fact, a cartridge
that’s great for one record player could be disastrous
for another. How then can you be certain you are
playing your records with the right cartridge?

The answer is simple.

There is a Pickering XV-15 DCF-Rated Cartridge
for the most simple to the most complex playback
equipment! We have taken virtually every high
fidelity record player and pre-analyzed the vital engi-
neering variables affecting cartridge design, so that
no matter what equipment you own or plan to

purchase, you can get an XV-15 cartridge exactly
right for it.

If you're concerned about improving your reproduc-
tion, we refer you to our handy DCF guide shown below
(Why not clip it out for handy reference? )

Every Pickering XV-15 cartridge features the
exclusive DUSTAMATIC® brush that sweeps record
grooves clean to insure cleanest sound.

1f you'd like a DCF guide for a friend or additional
information on Pickering cartridges, write Pickering
& Company, Inc., 101 Sunnyside Boulevard,
Plainview, N.Y. 11803.

@ PICKERING

“for those who can |hear| the difference”

~.

L
-
¥

I Cut out this handy DCF Guide. Usc a Pickering XV-15 cartridge
| with this DCF Number
| IF YOU OWN ~ MODEL NUMBER ELLIPTICAL SPHERICAL |
|7 Acoustic Research - _XA - 750,400 350
I Benjamin Miracord SOH, 750, 770H 750 350
I 40H,40A,40,630,620,610, 18H, 10, 10F, 10H 400
: Dual (United Audio) 1219, 1209, 1019, 1215, 1015, 1015F, 1218 10 350
| 1009SK, 1009F, 1009 400
i 1212, 10104, 1010 200 150
| Fisher o 502, 402 _ - 750,400 350
I 302 200 150
| " Garrard (British Industries)  SL9SB, SL95, SL75B, Zeto 100 S 7750, 400 350
| SL75, LABSOMK11, LABSO 400 350
1 SL72B, 70MK11, A70, 60MK11, SL65B, SL65, SL55B, 200 150
| SL5S, SP20B, SP20, A, AT60, AT6
I 40, 40B, SOMK11, 50, 40MK 11 140 100
| Lenco L 10,400 350 [
1 McDonald (BSR) 810 750, 400 350 1
I 600, 610, SO0A 200 150
G 510, 500, 400, 310 B 10 100
| Pioneer PL-30 750 350
1 PL-25, PLA-25, PL-41C, PL4OF, PL-41A 40
: Perpetuum-Ebner PE-2018, PE-2038, PE-2020, PE-2040 750, 400 350
| Rabco ST-4 750,400 350 |
| Sony TTS 3000, FS 1800A B . B 750,400 350
I ™ Thorens T ID 125 750 350
TD 150AB, TD 124 400 L

All Pickering cartridges are designed for use with «// two and four-channel matrix

Check No. 17 on

Reader Service Card
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QuUadrophonic Disc

An address before the
1972 Midwest
Acoustics Conference

April 15, 1972

Benjamin B. Bauer*

HE PRESENT-DAY MULTIPLICITY of contradictory pro-
T posals and extraordinary efforts by many people

directed to the problem of offering four-channel
sound on a disc record reminds me of the legend of three
friends lost in a jungle. Sajd one, “This calls for the direct
approach: Let us clear a path with our machetes which will
lead us out of this jungle.” So they hacked furiously ahead
for several hours and finally gave up exhausted. Then the
second said, “Let’s sit down and wait; ‘they’ surely will send
a search party after us, and eventually they will find us.” After
several days of waiting, the three friends were starved and
drenched and in a desperate mood. Then, the third one had
an idea; he climbed the tallest tree, got an overview of the
jungle, and at once saw the route that would lead them out.
Since I have the privilege of being the first speaker at this
symposium, it is appropriate that I try to take such an over-
view; and I can do this best by reviewing just two of the
several quadraphonic disc projects we have conducted at CBS
Laboratories during the past years, one of the “discrete” or
“carrier” variety and the other involving “matrices.” Out of
this review I trust you will understand our reasons for adopt-
ing the SQ matrix record system, rather than continuing to
hack straight ahead with a carrier approach or to just sit and
wait for someone else to solve the problem. And, I also hope
that our experiences with carrier systems may prove valuable
to those who are still working on this alternate route.

But first, let me engage in a brief philosophical observation:
Modern science opens up numerous options to the engineer—
a heady potion if not taken with thoughtful moderation. It is
easy to become lured by technological sophistications and
ose sight of the need to develop products that truly serve the

rger public interest. Since we are meeting in the Chicago

T gan’t help but remember the admonition of Paul
sed a convocation of the Institute of

Radio Engineers, right here, over three decades ago: What he
said was “you engineers should remember to serve not your
own vanity, but the needs of the public.” And, with this motto,
he proceeded to build a great industrial enterprise. Today this
motto is more applicable than ever. Let me paraphrase it and
apply it to the quadraphonic disc record by reminding all of
us that our ultimate objective in this area should be to provide
an excellent quadraphonic experience to millions of listeners
utilizing, rather than outmoding, the investment they have
made in record players and FM multiplex receivers, and not
merely demonstrating the technical feasibility of a quadra-
phonic approach that will be available to but a few. The four-
channel market will not be significant for the artist, the
hardware manufacturer, the broadcaster, or for the record
company unless, through an appropriately designed disc
medium selected to serve as a solid foundation for future
progress, it can also become a mass marker for all to enjoy.

Compatibility

All of this brings us to consideration of compatibility. The
owners of record players simply have too great an investment
in equipment and records to allow us to disregard their inter-
ests. Thus, early in the game we decided that we had to insist
that our quadraphonic records be fully compatible with current
equipment. This concept of compatibility has many dimensions.
For example, we decided that our compatible record should
not just produce pleasing sound on existing mono and stereo
phonographs, but also that it would have to perform flawlessly
thereon. And this high quality of performance would have to
extend to all operating characteristics including: recording
time and level; signal-to-noise ratio: frequency response and
stereophonic space perspective. All these must be equal or
superior to those produced by the existing stereophonic records.
And, to be truly compatible, it should be suitable for trans-
mitting quadraphonically over existing FM/multiplex sys-
tems, as well as in the monophonic mode over existing AM
radio systems.

With the above requirements in mind, we can now take an
overview of carrier and matrix quadraphonic record tech-
nology.

Carrier-Type Quadraphonic Record Technology

The direct approach for placing four independent audio
signals on a two-channel medium is by time-division multi-
plexing or by using carrier methods. When we began our
carrier efforts we were aware of the potential capabilities and
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Universal Decoder/Rear Channel Amplifier
Model SD4A-Q wired only, $149.95

| (8) metrotec ——

e ¢ ="

=
qus

Universal matrix system decodes all the ne
and FM broadcasts plus synthesizes quad

Metrotec engineers have designed matrix/phase shift decoding circuits

which will decode all types of the new 4 channel records and
FM broadcasts. Just a flick of a switch gives the exact phase shifts and
coefficients to match the program material. Featured are . . . a front

to back balance control which eliminates the need to adjust the volume

controls on separate amplifiers ... a master volume control

which adjusts the volume on all 4 channels simultaneously . . .

tape monitor switch . . . and a source selector switch. In addition to
precisely reproducing the 4 channels as they appear on the new

4 channel records, synthesized quad sound can be generated from any
2 channel source. This unique circuit separates the ambiance

information that would otherwise be lost and mixes it into the rear channels.

The Model SD4A-Q includes a powerful 30 watt rear channel
amplifier with all controls on a single panel. All you add are the two
rear speakers.

Most major record companies are producing 4 channel records.
Columbia, Project 3, and Ovation to mention a few already have

over 50 selections with many more on their way. 4 channel is here to stay.

Look into it.

t,-

* ' Melrotec makes it easy!
Just add 2 speakers.

w SQ and EV 4 channel records
sound from any 2 channel source.

L OEC
nrosasc £0R €O

21 metrotec

RECAIVER
et AL

Model SDW-Q wired $69.95
Model SDK-Q kit $54.95

If your equipment consists of separate
preamp/basic combination, all you need is
another basic amplifier and a Metrotec SDW-Q

The heart of the Metrotec 4 channel system is a new universal 4 channel
matrix/phase shift decoder. This amazing break thru in electronics

and recording allows 4 channels of information to be put on records,
tapes and FM broadcasting. No special turntables, cartridges or

FM tuners are required. The matrix decoder analyzes the information and
separates it into 4 separate channels. Recordings are made using

as many as 16 microphones. This allows for reproduction of all separate,
direct, indirect, complex phase and reflected acoustic signals.

The startling 4 channel sound is far more dramatic than anything you
have ever heard. The sense of special distribution adds a new and
important dimension to realism.

A great deal of this complex information already exists on many
stereo records. It goes undetected because the standard 2 speaker stereo
system cannot reproduce multi-dimensional signals. Your entire
2 channel collection has sound that you have never heard before. Try it.

The matrix coefficients have been designed and constructed in such
a way that they can be modified should changes be required at a
futura date. This special care in engineering will make these products
valuable for many years.

existing
receiver

Metrotec SD4A-Q

Frequency Equalizer

Be sure to look into the Metrotec Stereo Frequency
Equalizer. Match the speakers to your room.
Guaranteed to improve any stereo system. You've got to
hear it to believe it.

‘5‘ Metrotec Electronics, Inc.

33 Cain Drive, Plainview, N.Y. 11803  Telephone: (516) 293-2520
in Canada: GOULD MARKETING CO., LTD.
9429 Cote de Liesse Road « Montréal 760, Que. + (514) 636-0220 TELEX: 01-2
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Fig. 1—Matrixing arrangement, experimental SSB quadra-
phonic disc system.

pitfalls of this approach, having had an occasion about a
decade earlier to master a stereophonic test record, the STR
120, which spanned the frequency range of 10 Hz to 50,000 Hz.
(The STR 120 is currently unavailable for sale since all the
metal parts for stamping this record have been exhausted.)
Since even the most advanced disc cutters do not operate
efficiently above 20 kHgz, it is necessary to slow down the
recording turntables in order to scale down the frequencies;
which in turn creates trouble at the bass end, and requires the
use of specially lapped styli with miniscule burnishing facets
for the shortened wavelengths, which tend to produce a noisier
lacquer than conventional styli and to fracture unexpectedly
in the middle of a cut. Nevertheless, despite this prior infor-
mation, it was our contention that carrier methods sheuld not
go unexplored and thus our initial work on quadraphonic disc
systems at CBS Laboratories was based on the use of carriers.
As shown in Fig. | each disc channel was provided with a
baseband of 20-15,000 Hz, and to this we added a 20 kHz
carrier, single-sideband modulated (SSB) from 20,000 to 35,000
Hz. In this manner four independent channels, LT and Rt
on the baseband and Lt2 and Rr2 on the carriers, each with a
capacity of 20-15,000 Hz, were obtained. On these we recorded
a linear combination or “matrix” of four input signals, LF
(Left-Front), RF (Right-Front), Ls (Left-Back) and Rs (Right-
Back), in the following manner:

Lt =LFr+ 0+ Le+ 0 (hH
R =0+ RF+ 0 + Rs 2)
Lr=Lr+ 0-Ls-0 3)
R12=0 + RF-0- Rs ©)

Upon replay and detection, we recover the four left-hand
side signals of Equations 1-4. The original four signals can
now be obtained as follows:

Lr = () (LT1 + L12) %)
RF = (%) (RT1 + RT12) 6)
Le = (4) (LTi- L) @)
Re = (}4) (R11- R12) (8)

It should be noted that this “discrete” disc is not naturally
discrete but is responsive to a matrix action: “Discreteness” is
attempted by signal cancellation, which at no time is ideal.
Moreover, we found that the matrix according to Equations
(1) and (2) presents an inadequate stereophonic portrayal of
the quadraphonic field. Constant power distribution around
the quadraphonic circuit results in a concentration of energy
in the extreme position of the stereophonic field with dimin-
ished center fill, resulting in a ping-pong type presentation;

' motion between side channels, of course, is lost. Now we

" Nomaebohegrer matrixes are available for the baseband
-in& the SQ matrix later to be de-
3 a2t this time, however, is

that no matter what mixuwre of four original signals is em-
ployed with a system which has four independent channels,
it is always possible to recover the original signals identically
as long as the matrix equations are non-trivial and are linearly
independent. If the solution is carried out by means of Cramer’s
rule’, this means that the determinant of coefficients in Equa-
tions (1)-(4) must not vanish.

We were fully aware, of course, that a 15,000 Hz top end
in the system depicted in Fig. 1 would not meet the needs of
high-fidelity reproduction. but our view was that we should
begin by working within this range and look for further im-
provement later if the approach proved out. We knew we were
already stretching the limits of available technology and any
greater demands upon the system simply would compound its
difficulties. And the difficulties were many. In addition to the
technical recording problems enumerated above, we knew in
advance that a linearization process would be required for the
baseband and the carrier signals, to minimize distortion. The
record player required the use of costly filters to separate the
basebands from the carriers, and two detectors were needed,
followed by the de-matrixing circuit. Furthermore, previous
experiments had alerted us to the fact that even with the cost-
liest of pickups, high frequency response beyond 20 kHz would
leave much to be desired.?* This situation continues to be
prevalent even today as exemplified by the graph in Fig. 2.

+ 10

RESPONSE - dB

-20

1000 10K 50K
FREQUENCY - Hz

Fig. 2—Replay of stereophonic pickup on STR-120 record.

This exhibit shows the performance of the best (from the point
of view of high-frequency response) currently available phono-
graph pickup cartridge. with 0.7 x 0.25 mil diamond stylus, re-
tailing for upward of $100, measured at 1% gram force on the
I1% in. and 6-in. radius grooves of the STR-120 record. The
curves show that, while response extends to approximately
35,000 Hz at the 1l-in. diameter groove, it does not go much
beyond 27,000 Hz at 6 in. Thus, one cannot count on being
able to recover much beyond 7,000 Hz from the 20 kHz car-
rier channel toward the end of the disc, even if one does not
record all the way into the center of the record. While the
restricted frequency range of the pickup, in theory at least,
can be improved with future refinements, other related prob-
lems do not appear to be amenable to conceptually simple
solutions. Fig. 3 depicts the baseband modulation at high-
frequency as a solid curve produced by the cutter (triangle
at left) and replayed with a 0.2 x 0.7-mil elliptical stylus
(ellipse at right). The maximum modulation angle we en-
counter in records is 45°—(actually less than that on the
negative modulation slopes because of the “smearing” action
of the burnishing facet which gives rise to modulation noise).
Let’s superimpose a carrier shown in dash-line upon the base-
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Our new SX-727.
So much forso little.

If you think that vatue is an abstraction,
you'll change your mind when ycu
see and hear :h= new Pioneer 3X-727
AM-FM stereo “ec2 ver. Compar son
proves it has Jr=ater power,
performance, precision, feazures and
versatility than any similar priced
receiver.

Looking behind its power -azing —
195 watts IHF. 30 + 40 watts RMS at
8 ohms, bothchnarrels driven — you
find a direct-coup ed amplif 2r and
dual power supplies. The result s
consistent pcwer throughout the
20-20,000 Hz bandwidth for improved
transient, damoing and frequecy
responses, with lcw, low distorton.

You're in complete command of
the FM dial, even iri conges-=d ereas.
New and advarced FET/IC circuitry
has substant ally improved zensitivity
and selectivity. Reception is crystal

_ extra value' receivers.

clear and free cf interference.
There's a wide range of ~ornec-
tions for turntables, tape dezks,
Feadphones, microphonzs, anc even
4-chznnel. You can conr=c:thrzse
speakers, whic1 are protecied against
camzge by an exclusive,new Pioneer
cafeguard system. Addit onal features
include loudness contorr, ~igh & low
f lters, FM and audio muf ng click-
stop ore controls, ultra wid2 F\V
tuning cial, dual tuning reters, mode
lights and an o led walnut cabinet.
Sensibiy p-iced at $34€25, the
SX-727 is one of Pionees s
new ‘ine of four ‘margin of

—

]

The others are SX-€28, £X-623 and
SX-525, cesigned fer both more
lwaurious end more modest >adgets.
H=ar them all at your Piecneer
dealer today.

U.S. Pioneer Electrcnics Corp.,
178 Commerce Road,
Carlstad:, New Jersey 07072
West: 1330C S. Estrella Ave,,
Lo3 Angeles, Calif. 90248
Cznada: S 4. Parker Co., Onario
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Carrier Modulauon/'

Elliptical Stylus

Fig. 3—Portrayal of recording and playback limitations, car-
rier-type disc.
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Fig. 4—Six principal modulations of the SQ matrix system.

band. The lateral velocity of the carrier as defined by its slope
is of the same order of magnitude as that of the baseband;
its radius of curvature actually may be considerably smaller.
Therefore, the aforementioned carrier takes up as much or
more “modulation space” as the baseband itself. In order to
cut the composite wave on the lacquer disc, the magnitude of
the combination has to be diminished, say, by a factor of !4,
or 6 dB. This is precisely what we had to do with our experi-
mental carrier discs to obtain a quiet cut and to avoid excessive
distortion. Even with the above-mentioned reduction in level,
the pickup with elliptical stylus was unable to recover the
ultrasonic signals at diameters below 6.in. This appears to
be tied-in with the elasticity of the groove material which
results in a high-frequency cutoff as predicted by Miller’. Thus,
it became clear to us, as our experiments proceeded, that the
carricr disc approaches would neither meet the compatibility
requirements enumerated carlier, nor always fulfill their
discrete promise because:

A) The signal level, frequency response, distortion, and
signal-to-noise ratio were marginal.
B) The special pickup and complicated decoder were too
costly to satisfy the needs of the mass market.
C) Playing time per side was inadequate for the repertoire.
D) FM multiplex quadraphonic transmission problem re-
mained unsolved.
~#-lemanee groblems were exacerbated by the vagaries
245, * ultrasonic frequencies often resulting
v~ wation.

Recent Carrier Disc Developments

Improvements and implementations of carrier disc tech-
nology have been reported last year by Inoue and his asso-
ciates’, and more recently by Shiga and Cooper’. As we review
their findings, we conclnde that even the advances they have
reported do not substantially change our conclusions. To
review briefly:

1. Inoue uses a 15 kHz baseband, as we did, but with a 30
kHz carrier which is FM-PM modulated over a swing of
20-45 kHz. Thus, his system like our early one, is limited to
the 15 kHz capability. While it has been reported that pickups
suitable for Inoue’s method are now available for the top
line of players, there is historical experience for doubting that
hey will reach the mass market any time in the near future.
Unfortunately, the FM-PM modulation method is extremely
sensitive to turntable speed; and any pickup response cutoff
carlier than 40 kHz will cause a dis-symmetrical carrier re-
covery, generating distortion. Also, Inoue uses a compression-
expansion scheme to diminish carrier noise which further
increases playback equipment complexity and cost, and raises
added channel separation problems.

2. Shiga and Cooper, we understand, have simplified the
carrier problem by adopting a lowered carrier frequency and
modulation range to achieve discrete or semi-discrete pet-
formance in the lower 3 kHz portion of the baseband, return-
ing to pure matrix performancé at frequencies above 3 kHz.
While, on the one hand, this results in a commendable sim-
plification of the recording problem, on the other, jt builds
in an unalterable quality imitation in the system.

Thus, of the three carrier methods discussed above, we
think the SSB approach we chose, with all its problems, in
the end might have resulted in the best compromise. However,
this is not the place to debate the specific sub-issues. The key
point to be made here is that the optimum carrier system
parameters have not as yet been evolved as witnessed by the
diverse problems and solutions we have described, and the
carrier disc technology will require considerably more time
and effort before it can seriously be considered as a mass
market product for the home. And, even if it were to be fully
developed, it still will include certain limitations—such as
incompatibility with stereo multiplex broadcasting—that will
make its widespread adoption undesirable.

SQ Quadraphonic Matrix System

Knowing all the carrier-disc complexities discussed above,
we concentrated' our efforts on pure matrix systems which
resulted in the development of the SQ matrix which, as it
turns out, provides i viable method ol quadraphonic recording
and reproduction without the use of carriers.

The first important attribute, and the source of total stereo-
phonic compatibility of the SQ matrix is that, for the front
signals of a hexaphonjc array of sound sources. it retains
precisely the same modulation format as normally found in a
stereophonic disc. The Lr and RF signals form 45° and -45°
modulations, respectively, as shown in Fig. 4, and the ma-
trixed center-front channel (Cr) forms a lateral modulation.
Our problem was how to provide the same capability for the
back channel signals. Time and space do not permit reviewing
all the possibilities we explored before coming up with the
final solution. In the SQ system the cardinal back channels
are inscribed with u circular motion of the cutter in such man-
ner that the left-back (Ls) modulation produces a clockwise
helix and the right-back (Rs) modulation produces a counter-
clockwise helix. The phases between the helixes are arranged
so that the center-back (Cs) signal results in a vertical modu-
lation.*

The helical modulations are formed by the expedient of
passing each back-channel signal through a pair of all-pass
phase-shift networks (“psi-networks”) producing a phase-
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‘“Many professional audio people, including our reviewer,
use the AR-3a as a standard by which to judge other
Electronics lllustrated, March 1972

speaker systems.”

From the beginning, AR speaker
systems have been characterized
by independent reviewers as em-
bodying the state of the art in
home music reproduction.

Standard of pgrfo‘rm'ance

Soon after the AR-1 was intro-
duced, as AR’s first “top-of-the-
fine” speaker system, the Audio
League Report stated, “We do not
specifically know of any other
speaker system which is compa-
rable to {the AR-1] from the stand-
point of exterided low frequency

QUTRUT-IN OB

Frequency response of the
AR-3a 12-inch woofer, radiating
into a 360° solid angle
(hemisphere).

responsg, flatness of response,
and most of all, low distortion.”

Seventeen years later

In a recent review of the AR-3a,
published in Stereo Review,
Hirsch-Houck Laboratories madée
the following observation:

“Fot the benefit of newcomers to
the audio world, the AR-3a is the
direct descéendant of the AR-1, the
first acoustic suspension speaker
system; which AR introduced in

1954. The AR-1 upset many previ-
ously held notions about the size
required for a speaker to be ca-
pable of reproducing the lowest
audible frequencies. The ‘book-
shelf’-size AR speakers set new
standards for low distortion, low-
frequency reproduction, and in
our view have never been sur-
passed in this respect.”

Durability of accomplishment

AR’s research program is aimed
at producing the most accurate
loudspeaker that the state of the
art permits, without regard to size
or price. Consumer Guide recent-
ly confirmed the effectiveness of
this approach, stating that “AR is
the manufacturer with the best
track record in producing consis-
tently high-quality speakers,” and
summarized their feelings this
way:

“The AR-3a was judged by our
listening panelists to be the ulti-
mate in performance.”
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tweeter: top curve measured on
axis, middle and lower curves
measured 30° and 60° off axis,
respectively.

The AR-3a is the best home
speaker system that AR knows
how to make. At a price of $250
{(in oiled walnut), the AR-3a rep-
resents what Audio magazine re-
cently called “a new high standard
of performance at what must be
considered a bargain price.”
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Fig. 5—Phase-shift functions used in SQ matrix encoding.

Fig. 6—Photomicrograph showing groove modulations of
SQ record.
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Fig. 7—Block diagram, SQ encoder.

quadrature relationship between the two signals at all fre-
quencies. The functions used in the SQ record are shown in
Fig. 5. In the frequency range of 20-20,000 Hz, the phase
differential is held within 1° of arc and the transmission
characteristics are maintained within % dB. A microphotograph
“the four corner modulations is shown in Fig. 6 which clearly

‘ ~awo helixes through the reflection of light from

The xeferred method of producing the SQ

' coder circuit shown in Fig. 7.

This circuit not only produces the proper phasor relationships,
but also conveys a constant power to the stereo system for
either of the six principal modulations, or for a signal panned
around a 360° circle using a conventional sin-cos potentiometer.

The spatial distribution of the SQ encoded signal displayed
on a two-loudspeaker stereophonic system is shown in Fig. 8.
The two front channels, Lr and RF and the derived channel,
Cr, are, of course, displayed precisely in the same manner
as with a conventional stereophonic disc. The back corner
signals appear as ‘virtual images at the appropriate sides ap-
proximately % of the distance from the center to the corner
loudspeakers. This is as it should be because of a psycho-
acoustic phenomenon called the back image contraction® which
causes the angle subtended by the signals from the back loud-
speakers to diminish to about !5 of its geometric value, as
perceived by the forwardly oriented observer. The directions
of arrival of the corner-back signal sensed by the listeners are
the same as if they had been reflected from the front wall, as
shown in dash lines. This is the optimum method of “folding”
four channels into two.

An SQ encoded record offers no significant transmission
problems when played or broadcast over AM radio in the
monophonic mode. The four corner channels are transmitted
with equal strength. The center-front channel is increased by 3
dB, as with conventional stereo. The center-back channel is not
transmitted, and hence this position should not be used for
soloists. It may be shown by analysis that the relative mag-
nitudes of side signals with monophonic transmission are
somewhat altered; however, their total power (as with re-
verberatory sounds) is fully and correctly portrayed.

Decoding the SQ Record

The decoder which converts the encoded Lt and Rr signals
into a quadraphonic array is almost the inverse of an encoder,
except that the psi-networks can be of considerably simpler
and cheaper variety. As shown in Fig. 9 each of the signals
Lt and Rt from a stereo pickup playing an SQ record, after
suitable amplification, is applied to the decoder and thence
split into two branches, containing a reference psi netvork
and a psi-plus-quadrature network. The emerging LT and Rt
signals are conveyed to the output terminals, unaltered, to
form L and R¥’ outputs, while an appropriate combination
of the four phase-shifted signals produces L’s and R’s outputs.
The first pair of outputs contains dominant Lr and Rr compo-
nents which are completely isolated from each other; and, there-
fore, have infinite channel separation. The second pair of
outputs contain dominant Ls and Re signals which also are
completely isolated from each other, and thus exhibit infinite
channel separation. Portions of signals from the front charinels
are transferred to the back channels, and vice-versa as a result
of the matrix action. Thus, the above-mentioned circuit, which
characterizes the basic SQ decoding function, provides com-
pletely discrete front and back channel performance with
partial signal transfer between front and back pairs.

Various decoder modifications have been devised to best
utilize the basic decoding principle in particular circuit
applications. Among the most sophisticated is the addition
of electronic logic circuits to attenuate the transferred signals
resulting in greatly enhanced front-back channel separation. A
simpler and very effective option is to provide a 10% and 40%
blend, respectively, in the decoded front and back channels.
This allows the decoder to retain a 20 dB front channel sepa-
ration, an 8 dB back channel separation, and results in a 6 dB
gain in center-front-to-center-back channel separation.

The basic decoder capable of these various modifications
currently is available in the form of an ihtegrated chip. The
appropriate values of blend are obtained with two resistors
connected across the respective sets of front and back terminals.
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VYNACO M-O
tuner kit

Excellence—the FM stereo tuner you'd expect from Dynaco. Traditional
value is evident in unsurpassed performance, consummate operating
ease, unparalleled versatility, easiest kit construction &t modest cost.

Ideal tuner operation is achieved for the first time: Evary station
in exact tune for lowest distortion, or just absolute silence. Automati-
cally, the DYNATUNE logic circuit zeros in on the precise center of
channel more accurately than any other tuner. Off s:aticm, you are
treated to the smoothest, quietest, most sophisticated muling circuit
extant, High sensitivity (1.75 uv) plus exceptional phase integrity anc
lowest distortion in all signal modes, provides superior 4-Dimensional
stereo reception. See and hear it at your Dynaco dealer,

$149.95 kit; $249.95 assembled

Nl_.”\lacu ’NC- 3060 Jefferson Street, Philadelphia, Pa. 1912

IN CANADA WRITE: Dynaco of Canada, Ltd. 9429 Cote de Liesse Road, Montreai 760, Queﬁc.
° .
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Fig. 8—Image formation. SQ encoded record played on a
stereophonic system.
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Fig. 9—Block schematic diagram, basic SQ decoder.
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Fig. 10—Block schematic diagram, SQ matrix decoder with
logic added.

Logic Directed Decoder

Our ultimate goal, however, was to provide matrix system
performance which would be indistinguishable from that
obtained with the discrete system. It is possible to achieve
sthis goal by virtue of three remarkable psychoacoustics

“enomena we have all experienced:
~ ation that in a normal living room there is
s that a source of a continuous steady-

oW ith pase.

2. The finding that a varying source of sound, such as speech
and music can be readily localized.

3. The precedence or Haas effect,” which teaches us that
when two or more similar sources are present, the ear credits
the one heard first with being the source of sound. Thus, if
we can provide an electronic logic to instantaneously enhance
the relative strengths of the dominant sources produced by
the matrix, and similarly attenuate weaker sounds, we should
be able to give the listencr the complete experience of four
discrete channels.

The control function performed by the SQ logic is shown
diagrammatically in Fig. 10. While the matrix portion is
identical to that in Fig. 9, the output amplifiers have voltage-
controlled gain characteristics responding to pre-ordained
amplitude and phase positions of the transferred signals, as
sensed by the logic. For example, the existence of one of the
front channel signals results in the generation of two signals
transferred to the back channels which have identical am-
plitudes and which are in a precise quadrature orientation.
The comparator senses this relationship and causes the front
channel gains instantly to be enhanced, while the back
channels are rapidly attenuated. Thus, the listener hears only
the appropriate front channel signal regardless of his orien-
tation in the room. By contrast, if one of the back channel
signals is momentarily predominant, the reverse effect takes
place; the front channels are attenuated and the back chan-
nels enhanced. The resulting quadraphonic field provides a
total awareness of the four independent channels of the
master tape. With single channel signals present, the logic
maintains the appropriate channel constantly “open,” and
greatly attenuates the transferred signals relative to the main
signal; thus, transmitting substantially discrete channels of
information.

Recording Procedures

Every competent artist and producer learns how to ob-
tain best results from a particular medium, and SQ is not
an exception: Caution should be exercised to maintain phase
integrity of common “panned” signals. Panning across the
diagonals or splitting a signal four ways between the chan-
nels requires a special encoder connection (on newer en-
coders available with a switch). Ordinarily, signals panned to
center-back will be heard only in the quadraphonic and
stereophonic modes, and if they are to be present in a mono-
phonic display special circuit arrangements are needed—so it
is best to avoid the center-back soloists.

Some producers, who strive for special effects, find it
desirable to “mix” the SQ program using an encoder-decoder
combination in the monitor circuit until they develop a “feel”
of the system.

However, with the vast majority of instrumental and or-
chestral performances, the original quadraphonic master
tape is simply converted into the SQ record by connecting
it to the input channels of the encoder and conveying the
encoder output to the conventional disc recording chain.
Decoding either with the SQ matrix or matrix/logic decoder
produces a realistic and faithful reproduction of the quad-
raphonic master tape.

Conclusion

As we conclude our review of quadraphonic disc develop-
ments, | would like to leave you one last thought: There
is much more to quadraphonic high fidelity than may be
expressed by any single performance parameter: Frequency
response, output level, signal-to-noise ratio, playing time,
precision of directional localization, transmission through
AM radio systems, equipment cost and complexity, and

(Continued on page 55)
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Rise above the FM traffic jam

Urban overcrowding isn't confined to apartments and auto-
mobiles. FM stations are jammed pretty close together, too. So
what do you do if your favagrite, all-Vivaldi station is nestled
next to an ail-Joe Cocker station that has 10 times the power?

What you do is get yourself a Sony STR-6045 stereo receiver.
It’s FET front end uses passive RF circuitry so that strong, but
undesired signals can’t overload the input and swamp your
favorite station.

The ability of the moderately-priced 6045 to bring in even the
weakest stations is attested to by it’s impressive specifications:
2.6uV sensitivity, 80 dB selectivity, 100 dB spurious signal
rejection, 70 dB signal-to-noise ratio, and a 1.5 dB capture ratio.

And onee the clean signal is in, the amplifier secticn gives
you the best sound your speakers are capable of reprcducing.
Its dual power supply, direct coupled approach delivers the full
damping factor at all frequencies and perfect transfer of all
75 watts dynamic power output* (25+25W continuous RMS
power, both channels driven into 8 ohms) at only 0.5% distortion.

We'll let High Fidelity Magazine tell you the rest: “The STR-
6045 must be rated as a top receiver in the moderate cost field,
and one that should be considered carefully even by purchasers
who can affard to spend more.” The price is a most moderate
$249.50* at your Sony dealer. Sony Corporation of Amer:
47-47 Van Dam St., Long Island City, N.Y. 11101,

SONY'® 6045 FMstereo/FM-AM recei~

* |HF standard constant supply method ** Suggested retail price. subject to Fair T=a

Check No. 27 on Reader Service C
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GOOD NEWS AHEAD
for [Record Bupers

Harry Maynard

HE DEVELOPMENT of four-channel

I sound keeps bringing good news

for record buyers and radio
listeners. Yes. even for those of you
who have decided you’ll never go for
four-channel stereo, these may be your
famous last words! Four-channel sound
has pushed forward the state of the art
for both the software manufacturer and
the hardware manufacturer.

Having participated in and closely
followed the state of quadraphonic
listening, I see a lot of happy fallouts
for the listener. One reason for this
—every system proposed for the disc is
essentially compatible with two-channel
listening.

Pll go out on a limb and predict
that five years from now it will be just
as hard to buy a two-channel disc as it
now is to buy a monophonic record.
How can I make such a prediction?
Because the technology is already here.
RCA has just announced that its four-
channel discrete disc will sell for the
same price as its two-channel discs, and
the first releases are being made as |
write this in early May.

The challenge of developing this disc
is an exciting story, which I’'m sure will
be told in the pages of this magazine in
coming months. RCA and JVC repeat
that we can look forward to:

1. Quieter record surfaces as a result
of a new resin mix.

2. A better wearing record with better
anli-static qualities, attracting less dust
and dirt.

3. More refined techniques of cutting
master discs that give betier high end
response.

4. Better styli, having better interface
with the record. RCA and JVC claim
a five-fold increase in record life, less
inner groove distortion, less groove
deformation, and improved signal-to-
noise ratio, together with better
mechanical resonance.

5. Improved phonograph cartridges
with better high end response.

The matrix four-channel camp has
also brought us some goodies. The most
basic improvement has been better
sound from our regular stereo discs.
Just listening through four speakers
helps, and, of course, there are the
especially  processed matrix  four-
channel discs. But consider the tre-
mendous investment most people have
in their current library of two-channel
recordings. Now all of these existing

discs can be significantly enhanced
with a matrix decoder.

The matrix systems are an excellent
bridge to the more refined, expensive,
and complex discrete systems, which
I-for one—am willing to grant are the
state of the art of tour-channel listening,
However, from present indications, we
are several years away from having a
system of broadcasting discrete four-
channel (ransmissions from a single
station adopted by the FCC.

In the meantime, stereo FM-—the
demonstration booth of the record
industry—can broadcast matrix quadra-
phonic sound with no extra investment
in hardware, and the listener can get
enhanced listening by using his matrix
decoder. Some of these units are now
universal decoders and will handle any
matrix system, of both conventional
stereo broadcasts and especially en-
coded four-channe! sound. All the
listener need do is make a moderate
investment in decoder., amplifier, and
extra speakers.

Many audiophiles have been re-
luctant to admit the virtues of four-
channel sound, including some of
America’s leading audio critics. Listen
to Julian Hirsch of the Hirsch-Houck
Laboratory:

“We had been highly skepticai of
the early claims that four-channel
sound was as much of an improvement
over two-channel listening as the latter
was over mono. Ar this point we are
ready to eat crow. Going back to two
channels after listening to four channel
is like going back to mono. . . . It gen-
erates a sense of involvement with
sound which is so easy to accept that
alter awhile one is unaware of its
existence. On many an occasion we
switched off the rear speakers and the
contrast was most striking. It can only
be compared to turning off most of
the lights in a well-lit room after one
has become adjusted (0 a high ambient
light level.”

Brave and well said, Mr. Hirsch!
These are my sentiments too. Four-
channel sound is well on its way to
creating a revolution in both hardware
and software at least as big as the one
created by two-channel stereo. You and
I, the listeners, have only begun to
taste in hardware and recordings the
serendipitous goodies which will result
from four channel’s evolution. .3
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We doub* that anyone will be everly sur-
prised to learn that our newest loudspeaker sounds
terrific. Most people really expect KiH to make
terrific sounding things. But at $62.50" a piece,
our new Model Thirty-Eight delivers an armount and
quality of sound that we think will astonish even
our most avid fans. The bass response is absolutely
staggering; the transient response is lawless; and
the Thirty-Eight's overall smoothness matches any-
thing we've ever heard. Most importanf, you can
use a pair of Thirty-Eights with virtually any mod-

estly priced receiver. (What good is an inexpensive
pair of loudspeakers that need a $400 receiver to
effectively drive them?)

The Thirty-Eights are at your KLH dealer now.
After hearing them, we think you'd pay $125 for
just one. But $125 buys you two. Which has got to
make tne Thirty-Eights the biggest stereo bargain
since ears.

For more information, visit your KLH dealer or
write to KLH Research and Development, 30 Cross
Street, Cambridge, Mass. 02139.

The New KLH Model Thirty-Eight.
Two for $125.

O

KLH FESEARCH AND DEVEI.OPMENT
A Division of the Sing2r Compony

tSuggested eost coast retaik price. Stghtty higher in ihe south and west. "A trodemark of ™

Check No. 31 on Reader Sexrvice Card



Why the

FOUR-CHMNNEL VAR
Need not take place

ITH THE INTRODUCTION of

s’\/ discrete four-channe! discs

in May, 1972 by RCA and

the growing number of other record
manufacturers opting for a “matrix”
system of four-channel disc produc-
tion, it becomes clear that the record
buying public may once more be sub-
jected to a “war of the discs” such as
occurred many years earlier when, after
the introduction by CBS of the Long-
Playing disc, RCA quickly followed
with the 45-RPM disc of its own design.
In the case of the 33 versus 45 war,
matters were more or less resolved by
the hardware producers. Ultimately,
three and even four-speed turntables
were developed, and adapter discs
and/or plug-on spindles were developed
to handle the “big-hole” discs placed
on conventional spindles intended for
the “small hole” variety. To this date,
in fact, both types of discs have co-
existed in a relatively peaceful manner.

In the casc of the RCA discrete disc
versus the CBS-SQ. E-V Stereo-4,
Sansui. et al matrix systems, the dif-
ferences in technology, as presently
proposed. are so great that in their
present forms. matrix discs and discrete
discs arc totally incompatible in-
sofar as common hardware is con-
cerned.

Faced with the fact that both discrete
discs and matrix discs are now avail-
able and the additional fact that totally
different equipment is needed to re-
produce each type, what is the high
fidelity enthusiast to do? Should he buy
a matrix decoder now, aware that the
possible eventual dominance of discrete
discs may make his decoder obsolete?
Should he equip himself with a dis-
crete demodulator und a new cartridge
and deprive himself of the joys of
listening to the ever growing number
of well produced matrix discs? Must
he invest in o set-ups now. to avail
himself of the benefits of matrix as well
as discrete discs? Faced with this prob-
lem, many consumers are likely to just
sit back and wait till the “war is over”

=1ch an attitude is likely to hurt
~f the high fidelity

There Is A Way Out

What we are proposing here (See
also Edward T. Canby’s Audio ETC
article, page 64, June, 1972 is a rather
obvious way out of the dilemma.
Suppose we could produce a disc with
the following auributes:

L It can be played as a compatible
stereo disc (or even monophonically).
2. It can be played via a matrix decoder
and will achieve the four-channel effects
inherent in the matrix system.

3. It can be played via a matrix decoder
plus gain riding logic. with the im-
proved separation inherent in such a
configuration.

4. Tt can be played via a “discrete sys-
tem demodulator” (using a suitable
cartridge) and four discrere channels
will be recovered.

With such a disc standard. each
potential four-channel listener could
decide just how much he cares 10 spend
for the new medium. Further. il he
decides to start with a simple matrix
set-up and later on e¢lects to go the
“full route” towards discrete repro-
duction, the very same discs which he
might have amassed over the vears
could be replayed using the discrete
four-channel equipment.

Why Not Matrix
The Discrete Disc?

The discrete disc has the capability
of accepting four ditferent audio
signals (two conventionally cut and
two as FM modulation of two sub-
carriers). Suppose that instead of
applying Lr + L» and Rr + R» as the
conventional groove modulation, we
apply the L and R: signals of either
the E-V system or the CBS-SQ system.
Suppose further that the modulation
used to FM modulate the sub-carriers
of the discrete disc consists of newly
derived mixtures of all four signals
such that subsequent algebraic manipu-
lation would make it possible to ex-
tract completely separate Lo Ln, Re
and Ry signals (as opposed to the
Lr - Lv and Rr - Rh signals now pro-
posed by RCA). Note, that we have said
that any matrix system could be so

Leonard Feldman

applied and, while we favor the E-V
parameters in terms of their “matrix”
playback effects, the present scheme
need not be confined 1o any particular
matrix format. That aspect of the
problem is one which could be left
to the public for ultimate resolution.
To illustrate the idea in more con-
crete mathematical terms. let us take
both the E-V and the CBS-SQ matrix
systems in turn and develop the proper
“mix” of signals for application to the
high frequency sub-carriers of the
discrete disc as FM modulation.

E-V Stereo-4/Discrete Disc
The normal left and right groove wall
“cuts” should consist of:

L = Lr+ 03Rr+ Lv-0.5Rs
and
Ri = Rt + 0.3Lr+ Rv-0.5Ly

In addition, let us create the following
signals for use in modulating the super-
audible 30 kHz sub-carrier of the
discrete disc:
Lsuh = Lf
and
Rsub = Rr— R

Lt -0.3Rs + 0.5Rb

0.3Lr + 0.5Ls

A suitable demodulator-decoder, in
addition to recovering the Lsb and
Rsip  information from the high-
frequency sub-carriers, must perform
the following algebraic manipulations
to recover discrete signals:

Le = 0.5(Li + Lsw)
Re = 0.5 (Rl + Rsuh)
Lb = 0.667 (0.85L
1.15Lsub - 0.8Rsub + OZRt)
Ry = 0.667 (0.85R,

[.1SRsub — 0.8Lsub + 02Ll)

It thesc last tour equutions are ex-
panded into their individual Ls, Lb,
Rrand Rv components, it will be found
that all but the desired term will
cancel, and unity Lr, Rr, Lb, and Re
will result. This is because, unlike the
simple 4-2-4 matrix techniques, we arc
now dealing with four different equa-
tions, each containing all four signals
in varying amounts. With such a
condition present, it is possible to
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7-DAY HOME TRIAL OFFER

The greatest advancement you can make in your
present system is ta plug this Equalizer into your
Tape Monitor input-output jacks. That’s how easy
it is to create your own Audio Engineering Console.

&WMZ presents the new 1972

RECORD and PLAYBACK AUDIO FREQUENCY EQUALIZERS

(expires
7-31-72)

Determirie for yourself the tremendous performance
capabilities of this extraordinarily flexible new
instrument. See your participating dealer now-—

(or write or phane Soundcraftamen).

PERFECT tailoring of octave-wide bands. .. Infinitely variable adjustment flexibility

... Special Effects programming

Now, in a few minutes, you can accurately ‘‘tune’” the frequency response of your
stereo system and room envirnnment to a flat =2 db! All you need are your own
ears and the 20-12 (with its step-by-step instruction record) to transform any
stereo system and room environment into an acoustically-perfect concert hail!
Or, to provide any special acoustical effects you desire! The 20-12 enables you to
instantly compenszte for frequency response variations, in system and room.

Instant re-setting via Computcne-Charts

STEREO 20-12.....$299.50
20-12-600.........8349.50

SAME AS 20-12, EXCEPT HAS 600 OHM GUTPUT

Eeft Channel

Kighs Channed e

P - = 2 s o) 2 wn
] = ) > =~ o o =
= Vel ey e trvel pmgrinncy specteum el = =
- L = S
18 — S Frequency G W
L sff on Equalizer  vur in = Mogel 20-12
N W— — P - . it A

Recording Studios * Audiophiles * Night Clubs

Performers « Theatres

Churches * Gyms » Auditoriums * Hi-Speed Duplicating* Musical Groups
ROOM EQUALIZATION, SPECIAL EFFECTS, PLAYBACK and RECORDING

EQUALIZING FOR ROOM CHANGES: For example, here are some factors that would
call for definite changes in your Egualizer settings: (1) Draperies open or closed.
(2) Sliding glass door open or closed. (3) Room full of people. (4) Seating arrange-
ments changed. (5) Wajor changes in furniture arrangement. (6) Relocation of
speakers. . . . EQUALIZATION OF RECORDS: You can compensate for old 78 record
deficiencies (surface aoise, absence of highs or lows, etc.) or favorite recordings
that have never sounded quite the way you felt they should sound. ... COMPEN-
SATING FOR RADIO STATIONS: Soma stations are noted for excesses in either low or
high frequencizs. Make out a Comautone Chart for each of your favorite stations
so that you can easily achieve the ideal tonal response each time you change
stations. . . . EQUALIZING TAPES: Ccmpensating for pre-recorded, or home-recorded,
tapes that are under or overemphasized in certain frequency areas. ... CHANGING
OVERALL BALANCE: You can make up for many deficiencies in recordings to more

wansie, e SINGLE CHANNEL PROFESSIONAL RP10-12

st b e

Soencesglimen vrsr;

fn Em = &= =

Soundcraftsmen; 1310 E. Wak2ham Ave., Santa Ana, Cal. 92705 Ph: 714-836-8375

accurately duplicate the swunds of the original performance, or shape each curve
to your own listening interests to greatly enhance your enjeyment of your record-
ings. ... SPECIAL EFFECTS: You can boost or cut the loudness of a specific instru-
ment or groups of instruments to obtain more pleasing instrumental balance or
to add presence to a solo. . . .IMPROVING RECORGING OF TAPES: Use the Equalizer
for tape dubbing, te create a near-perfect tape oui of one that may have serious
deficiencies. (Make your own corrected recording of records, station programming,
or other tapes, and no further adjustment of the Equalizer will be needed for
playback.) (See Operating Instructions). . .

COMPBTONE CHARTS: After you have
achieved the equalization of sound that you prefer use the Computone Charts,
supplied with each Equalizer, to mark the settings, so that you can duplicate the
settings easily.

....-9349.50
VU METER: Precision * .5% meter movement

FREQUENCY RESPONSE. +14 dB from 20-20,480 Fz, 1dE down @ 10Hz,
¥, dB down @ 10D B
HARMONIC DISTORTIOH Less than: .08% @ 2V, 05% @ 1V. Typ: o
IM DISTORTION: Less than .08%,@ 2V, .05% @*1V. Tvo: .01% @
SIGNAL-TO-NOISE RATIO: Better lhan 90 dB below 2V e~

INPUT IMPEDANCE: 10CK ohms — (Operable fras

any Mixer, HiFi Preamp, Receiver or Tape Re

QUTPUT IMPEDANCE 600 oFmis - (D~

Receiver or Tape Rec

INSERTION LOSS"

set so that “in/

MAXIMUM OU

SIZE: Wa'!~

Check No. 28 on Reader Service



provide the necessary de-matrixing
coefficients and polarities to reproduce
the four discrete original signals.

The CBS-SQ/Discrete Disc
While the introduction of phase
shift (the “j” terms) in a matrix system,
such as the CBS-SQ System, makes the
algebra a bit tougher (and the number
of components required considerably
greater), the same principles can be
applied to this form of matrix system.,
The required left-wall and right-wall
groove cuts in the SQ disc consist of:

GET SUN INTO
S0UR SYSTEM

Sun Stereo offers more system for your money with
every major line in stock (including blank tape and
headphones). Add to your present system by mail.
Many items sold at a fraction of the list price. Low cost Li = Lj.7Lb + .7Rb

and speedy shipping. Call or write for quotes and and

orders. Rt = Re-.7Lb + |.7Ro

If these “mixtures” are applied to
the disc as the conventional left and
right cuts, the following signals must
be added to them as modulation of
the high-frequency sub-carriers:
Lsub = Lr+ j.7L6- . 7Rb

Name and

Rsub = Rf+ .7Lb-j.7Rb

Send for your free quotes, catalog and literature.

l Address l Again, once these signals have been
{m’ recovered by the demodulator, they
. City State Zip . must be combined with the conven-
[ | S | ‘] tional Li and Ru signals in the follow-
‘ _ . ing four equations:
3209 N. Marks e Fresno, Calif. 93705 e (209) 485-5420 Lt = Li + Lsub

AmEE N NN EE P Re = Ri+ Rub

Check No. 32 on Reader Service Card Lo = -.707 (-jL + RY)

Rt E S
Melnfosh caraLos (R
and FM DIRECTORY

707 (Lsuh szub)
Expanding these terms once more
(in terms of original Li, Rr, Lb and
Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the MclIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

Rb) in these equations will result in
complete cancellation of all undesired
channel components and only the de-
sired Lr, R, Lb or Rn signals will be
left at the appropriate outputs of such
a combination demodulator-decoder.

Conclusion

While we have used specific matrix
encoding coefficients to demonstrate
the feasibility of this matrix-matrix/
logic-discrete form of disc, it should be
clear that any series of encoding co-
efficients for a matrix system can be
accompanied by a corresponding set of
encoding coefficients for the sub-
channel portion of the program-
complex, and a suitable series of four
dematrixing equations can also be
derived which will always result in the
recovery of the original signals. We
have given this idea serious thought
and can think of no valid reason why

Minlosh
SV 1D teeln PRRABRUINIER

MX112
FM STEREO/AM TUNER PREAMPLIFIER
—ALL SOLID STATE

]
. McIntosh Laboratory Inc.
2 Chambers St., Dept. AE11

| Binghamton, N.Y. 13903
NAME

STATE ZIP

Reader Service Card

the two “giants” in the record business
should not see in this proposal a ready
means whereby immediate stability
can return to the record industry—
before the war really gets going. In the
long run, this can only benefit “them”
—and “us.” K



NOT ALL CHROMIUM DIOXIDE CASSETTES
ARE EQUAL...
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ONE IS M‘bRE EQUAL THAN THE OTHERS

KIR.

Krom:0:

There’s a lot of derformance capability locked
up inside chromium dioxide, but it takes the right
know-how to liberate it. There is the basic tape,
there is the accuracy in slitting, thare are the
dozens of little cassette-housing construction
details and the over-all skill of a world renowned
company like TDK that make the difference; after
all, it was TDK that created the famous Super-
Dynamic cassette. Yes, not all chromium dioxide
cassettes are alike.

Of course the KROM-O:. is the cassette that gives
you the widest frequency response, the wide dy-
namic range and the complete reliability for
which TDK is already famous. However, all these
advantages will only truly benefit you if you have
a cassette machine that can properly be biased
for chromium dioxide. If your equipment has only
standard bias you may be better off using one of
the other TDK superior tapes and cassettes,
either the Low-Noise or the Super-Dynamic,

Remember, TDK cassettes are just a little more equal than the others.

Purity in sound.

Wounld’s leader in tape technology. ll
TDK ELECTRONICS CORP. .
LONG ISLAND CITY, NEW YORK 11103 '@ o

© COFYRIGHT 1972 BY TDK ELECTRONICS CORP
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To get more
from your
high fidelity
system...
put more of
yourself in it.

In these days of instant every-hing,
the idea behind Electro-Voice
Custom Loudspeakers is a refreshing
change of pace.

The custom loudspeaker concept
asks you to do more than buy. it
suggests that you participate directly
in choosing the very best speaker
system for your own special listening
needs, speaker by speaker.

There's a complete, logical range
of woofers, tweeters, mid-range
drivers and accessories. And, with
the help of your E-V dealer, you
create the performance that suits
you best.

You have the option of installing
the speakers in new or existing
furniture, or building them into walls,
closets, or wherever.

Write today for our literature
and list of E-V Custom Loudspeaker

dealers.
aGulbon

COMPANY
* ECTRO-VOICE, INC., Dept. 724A, )
1 =Rychanan, Michigan 49107

»~

Dollars for Tapes

INNER OF THIS MONTH’S con-
test 18 Richard J. Ball of St
Anselm’s College, Manchester,

N.H., for his recording of the Vienna
Chamber Orchestra, which gave a
performance at the College church re-
cently. Conductor was Ernst Maerzen-
dorfer, and the works played included
Haydn’s Symphony No. 42, the Cassa-
tion in F major, and Mozart’s six
Country Dances. The recorder was a
Tandberg 64X, and four E-V mikes and
two Shure M-67 mixers were used.
The stereo image is extremely good
and the overall sound very sausly—
ing.

Second prize of $25 goes to Guy
Presion for a recording of several tocal
Jazz groups, including the Johnny Mar-
tel Trio, Louie Knipp Quartet, the
Carter Lanning Combo, and the Com-
tempos. Guy used a Sony TC-650
recorder with Philips EL 6040 and E-V
RE-I5 mikes plus a Sony mixer. Re-
cordings were all made in clubs and
auditoriums, but in general the sound
quality is excellent with a good stereo
image.

Consolation prizes of Maxell low-
noise tape go to the following:

Roy W. Corum of Culver City, Calif,
for three very entertaining tapes re-
corded from radio, TV, and discs.
The collection was particularly in-
teresting because of the various earthy
good-humored, comments between each
selection. Mr. Corum (ex-W60Z) says
he “was in wireless” in 1909, which
is & long time ago! And Mr. C—I must
tell you that our woofers Jid handle
those low notes without difficulty!

Leonard Blanchard of Clayton, N.Y.
sent in a rather unusual tape which
was labelled “play in sterco or mono.”
it turned out that the recording was of
birdsongs—Texas birds on one chdnnel
and New York contenders on the other.
As Leonard says, in stereo the birds of
Texas will sing along with the New
York state birds, which has certainly
never happened in real life—and prob-
ably not on tape either!

Mervin  Tillinghurst of Eastport,
N.Y., sent in a recording of a music

4

box; sorry— Pe Olve Music Box! Recorder
was a Revox A-77 and the micro-
phones—two Shure 545’s. Another A-77
was used for copying.

Donald Sullivan of Princeton, N.J.,
made a recording of no less than 60
Jimmy Lunceford selections at 3% ips.
Unfortunalely, no details were given
other than the tape which was Sony
Low-Noise.

Paul Anthony of Los Angeles used a
Sony 650 recorder with MX-12 mixer
and his tape (vocal and instrumental)
is very clean with good dynamic range.
Microphones were E-V, but it was not
stated which models.

“Bomb Stomp” is the title of a tape
made by Sazza Voe Durbr at the Rocky
and the Helicopter Laboratory in Lin-
denhurst, N.J., and it is a “musique
concrete” project which must  have
taken hours of work.

P. L. Oberholizer sent in an excep-
tionally good recording of an Artisan
organ—we could really fee/ those low
notes. Recorder was an Eico RP-100
built from a kit and the microphones
were two E-V 666’s. The organ (sec
below) was also built from a kit and
Mr. Oberholtzer says he chose the Arti-
san because it sounds the nearest to a
pipe organ. Player was Steve Lang,
who retired a few years ago. This tape
would have won a prize but it was
felt after much deliberation that greater
experlise was required to record the
Jazz and orchestral groups. As it is,
Mr. Oberholtzer will get a Maxell Low-
Noise tape which I am certain he will
put to good use! . 3
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If you're
involved in the
business of tape recording either

rofessionally or simply for the
ove of it, we have an interesting
proposition for you.

A couple of silent partners, who
will work day and night, assure ex-
cellent results, let you maintain full
control and be unfailingly reliable.

They’re the new Revox/Dolby B
tape recorder and the Beyer DT 480
headphones. And both of them
come with excellent credentials.

The Revox/Dolby B is the most
recent version of the criticall
acclaimed Revox A77, a machine
which was described by the
Stereophile magazine as,
“Unquestionably the best tape
recorder we have ever tested”

Listening to tapes made on the
new Revox with its built-in Dolby
Noise Reduction system is a
revelatory experience. Tape hiss
is virtually nonexistent. The music
seems to emerge from a back-
ground of velvety silence. And at 3%
1.p.s. the absence of extraneous
noise is truly startling.

Silent Partners

As for the
Beyer DT 480
headphones, they are in a class
by tkemselves. Their superb
frequency response and enormous
dynamic range permit you to
critically monitor and evaluate
reco ‘ding quality and balance. Add
featt erweight comfort and an
ingenious “ear seal” that effectively
scree:ns out ambient noise and you
begi'i to understand why a
mod fied version of the DT 480 was
choszn as the European Din
Stanlard in headphones.

Tcogether or separately, our
rem:irkable silent partners could
oper. your ears to recording pos-
sibil ties you never knew existed.

Your nearest Revox-Beyer dealer
will »e delighted to arrange an
intrcduction.

We think once you’ve met them,
you’ 1 wonder how you ever did
without them.

Far additional information and
complete technical specifications,
writ::: Revox Corporation,

155 ichael Drive, Syosset,
New York 11791.

California: 3637 Cahuenga Blvd. West, Hollywood 90068. Cz 1ada: Revox Sales and Service, M~
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UUESTIONSHAANS M ERS

Q. I find it almost impossible o place
my speakers in the four corners as
recommended. What are the alternatives?

A. This is a very common dilemma.
Sometimes there is a certain domestic
opposition to the capturing of the four
comners—even if the rear speakers are
disguised as coffee tables! And in
many instances it is not convenient to
have the listening position in the center
of the room. Furthermore, corners are
not necessarily the best positions any-
way. One alternative placement is
shown in Fig. 1. The rear speakers need

. A
\‘,' = 4,// ~
— N
%".D/< -- > .
Y B A g

Fig. 1—Possible speaker placement for
quadraphonics.

A A
(I \, ‘:A>

Il <

Fig. 2—Sansui “'Front 242" speaker
placement.

not be placed in the corners but in any
case the signal level should be some-
what lower than the front channels.
Another possibility is reversing the
rear speakers so they “fire” at the
walls. Figure 2 shows the Sansui
“Front 2+2” arrangement preferred
by some people as it puts them ourside
the sound image.

Q. Do the rear speakers have to be
identical with the front speakers?

A. For the best results. yes. If you
have to compromise, choose systems
by the same manufacturer. For instance,
if your main speakers are ADC
303AX’s, use 404’s; if they are AR 3a’s,
buy AR 4’s or 5’s. Irregularities in the
frequency response will tend to cause
image shifting.

Q. Supposing 1 buy a receiver with
built-in decoder now, such as the Fisher
801 or Lafayette LR-1500TA, what do
I need to play discrete records when they
eveniually appear?

A. To play the RCA-JVC discs, you
will need a discriminator type of de-
coder and possibly a suitable cartridge.
Details of these should be available
soon. It is possible, but unlikely, that
some conventional cartridges will be
able to play these discrete records
without wiping out the 45 kHz signal—
at least this is one of the objectives.

Q. What is logic circuitry?

A. This is sometimes called ‘“gain
riding,” and the effect is to increase
matrix separation. When a strong signal
appears in one channel, the logic cir-
cuit senses it and automatically reduces
the gain in the other three, significantly
reducing the ghost images. It goes with-
out saying that great care must be
taken to avoid image shifting or other
annoying effects. One of the first
circuits to use gain riding was the
original Scheiber, now used by Electro-
Voice.

Q. How compatible are the various

matrix systems? Can I play an SQ record

through a Sansui decoder, for instance?

A. An article on compatibility and
results of practical tests appeared in
our March issue. Since then we have
received more information on the new
Electro-Voice EVX-44 decoder and we

are indebted to Howard Durbin of

E-V for the results tabulated below.
Figure 3 shows the power distribution
of’ the various systems when signals
are applied to the LEFT-FRONT channel
and Fig. 4 shows the distribution when
signals are applied to the LEFT-REAR
channel. It will be seen that front
compatibility is better than the rear.
As reported previously, most of the
differences tend to be masked by room
ACOUSLICS.

% 25 1 “ 3

-

Poweg distribution of the various systems when a
' to the Left-Front. The dot shows the ap-

parent source.
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Fig. 4—Power distribution of the various systems when a
signal is applied to the Left-Rear. The dot shows the ap-
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How (o convert to quadraphonics? | yuygg MODEL  POWER  TONE  DECODE  PRICE  SPECAL
The easiest way is to buy a decoder- rms. total  CONTROLS FEATURES
amplifier and wo loudspeakers. The '
diagram shows the basic arrangement BlectroVoice 1248 36 Yes EV/SQ 149.95
of a decoder-amplifier. Output from
the tape sockets of the main amplifier g X420 50 Yes Matrix 299.95  Includes 4-chan,
or receiver is taken to the decoder 8-track tape player
which synthesizes the signal into four
channels, wo being taken back 10 the | yenygeq  KSQ400 50 Yes SQ/Matrix  Under
receiver and two amplified to some 10 170.00
to 20 watts or more for the redr
speakers. A switch changes the type Lafayette  LAS24 40 Yes SQ/Matix 7995 Loudness,fiter.
of matrix used or by-passes it for
normal two-channel stereo or discrete Marantz 2440 40 Yes Vari-Matrix 299.95
four-channel tapes. The unit can be
connected between the preamplifier | yerrotee  SDAAQ 30 Yes EV/30/ 14995 Front/back balance
and power amplifier if so desired. Matrix control.
Note that phasing is important—not
only between the front pair but between Pioneer Q600 20 Yes 2 Matrix 19995 4 meters
front and back. There is no guarantee
that signals emerging from the rear Sansui Qs-100 36 No Sansui/ 21495 4 meters.
amplifier will be the same phase as 2 Matrix
those at the front. As far as we know,
no decoder-amplifiers are fitted with Sansui 0S-500 80 Yes Sansui/ 289.95 4 meters, 3 balance
a phasing switch—which is a pity. 2 Matrix contrals.
Fortunately, it is not that difficult to
check phasing and the best way is o Sanyo DCAI700X 40 Yes 2 Matrix 199.95  Loudness, filter.
feed in a mono signal 10 a rear channel

and one front channel, adjust the Some units are fitted with tone con- issuc as well as the Dynaco SCA-30Q,

trols, some¢ have

balance control accordingly, and then
test for phase in the usual manner
In other words, the signal should appear
to come from a point midway between
the speakers rather than sounding
like two separate sound sources.

meters—take your
choice. A list of those available appears
here, but no doubt many others will
be on the market before very long. Two
models. the Sansui QS-100 and the
Lafayette LA-524, are reviewed in this

which is a complete amplifier using the
Hafler circuit to produce four separate
channels from any two-channel source.
Also reviewed is the Fisher 801-a
complete four-channel receiver. (See
page 44.)

MAIN RECEIVER

OR AMPLIFIER |- TAPE IN (PLAY)
e L
TA
R & PE %JT (RECORD) R

——

AMPLIFYING
STAGE

FRONT SPEAKER

DECODER

= PO

: -
AMPLIFYING Lo_:m b
AND Pl SPEAKER
OUTPUT STAGES R &

SWITCH
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IS YOUR
PREAMPLIFIER
AS GOOD AS
YOUR EARS ?

Your first preamplifier was probably
a kit or prebuilt economy model with
minimum quality and just the basic fea-
tures. Since then you no doubt have be-
come more discerning and can hear more
music than your old preamp “lets
through”. Perhaps it is hindering the
development of your music appreciation?

We suggest that you consider the new
Crown IC150 control center for signif-
icantly increased enjoyment. For example,
does the loudness controi on your present
unit really do much? The IC150 provides
beautifully natural compensation whatever
the volume. Similarly, your tone controls
may give inaccurate effects, while the
IC150 has new ‘“natural contour” ex-
ponential equalizers for correct com-
pensation at low settings. Is your preamp
plagued with turn-on thump and switching
pops? Crown's IC150 is almost silent.
The three-year parts and labor warranty
is based upon totally new op-amp circuit-
ry, not just a converted tube design.

Most dramatic of all is the IC150
phono preamp. No other preamplifier,
regardless its price, can give you disc-
to-tape recordings so free of distortion,
hum or noise, and so perfect in transient
response. It also has adjustable gain
controls to match the exact output of
your cartridge.

These are some of the refinements
which make the IC150 competitive with
$400 units, although you can own it for
just $269. Only a live demonstration
can tell you whether you are ready to
graduate to the IC150 and expiore new
horizons in music appreciation. May we
send you detailed product literature today?

L2 15102

Ask your dealer also about Crown's new
companion D150 power amplifier, which delivers
150 watts RMS output at 8 ohms (150 watts per
channel at 4 ohms). No amp in this power range -
however expensive - has better frequency response
or lower hum, noise or distortion. It offers per-
formance equal to the famous DC300, but at
medium power and price. It's worth listening into!

——_ gy ,

The New

SoNsuU

20 dB’

/V\Atrix

Crosstalk 1s an unavoidable con-
sequence of any matrix system but
separation can be increased by logic
circuitry or gain riding. A high ampli-
tude signal in one channel is increased
at the same time the gain of the other
channels is decreased, thus reducing
“phantom images.” Now Sansui has
come up with an alternative system
which they call the 20 dB system or
Vario-Matrix. This varies the output
signals by changing the matrix itself
in terms of phase and amplitude. Con-
trol signals are produced by phase
discriminators which detect the front-
back and left-right distribution of the
input signal. Figure | shows the output
sound pressure response of a Sansui QS
decoder when a signal is fed to LF. If
the LB’ decoder matrix angle is altered
as indicated by the arrow, the crosstalk
of the LF signal contained in the LB’
decoder output gradually decreases.
When the LB’ matrix angle finally
coincides with the RB’ matrix angle,
the scparation between LF’ and LB’
becomes infinitely large. However,
whatever signal exists in LB is only
attenuated by -3 dB. Now, if the LB’

LF

RF
odB /0—345

-0.7b8B

/~83dB) \ N\

—3dB A\
LB —14dB RB

Figure 1

decoder gain is boosted by +3 dB
simultaneously as the LB’ matrix angle
is shifted to the RB’ position, then the
LB signal will appear at the LB’ output
terminal, minus any crosstalk from the
LF signal. As the matrix is symmetrical,
the variation will work in the same
manner from signals in all 360 degrees.
The variable matrix is controlled in the
front-back direction in accordance with
the following equations:

LF{'=1//2{ (I+DL+(1-DR }

RF{’=1/y/2{ 1+DR+(1-F)L}
LB;'=1/+/2 {(1+b)L—(1-b)R }
RB;'=1//2{(1+b)R—(1-b)L}

Similarly, it is controlled in the left-
right dircction according to these
equations:

LF2,:L+QR
LB)'=L—2R
RF,'=R+rL
RB2/=R—rL

From the above two conditions, the
matrix varies according to the following
equations:

LF'=1//2 {(1+f+</ 2)L+(1 £+ / 20)R}
RF'=1/+/2 | (1+f+/ 2)R+(1 —f+/2r)L |}
LB'=1//2 {(1+b++/2)L—(1-b+~/20)R}
RB'=1/+/2 | (1+b+/2)R—(1-b+~/20)L}

How does the Vario-Matrix work? 1
heard the system in Los Angeles and
wus very impressed. Separation was
excellent with no sign of image shifting
or irregularities produced by early logic
circuits. My only criticism concerned
the possible high cost but it was claimed
that the use of IC chips would bring the
cost down considerably. Moreover, a
low priced version is feasible using
only front/back control. The system is
not compatible with the CBS SQ-a
pity. GWT.
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MARTIN SPEAKER SYSTEMS e A DIVISION QF EASTMAN SO'UND FANUFACT 20
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t“'Th‘exm;eastlble sound -
of Mart’f’!@peakegs

- The sound of Mariir Speakers can be as quiet an
resistible as the gentle meeting of sand and : surf.

vibrant and deer:throated as the roar of thunder in the
summer sky.
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Martm Speakers for aeople who are attuned tc the ir-
reS|st|ble sounds- Gf rhe audubie umverse

- Harmony Road and Route 295

M:ckleton New Jersey

- Martin Speak

Chechk No. 37 on Beader\IServ'iga >

N




Test Report

wo Decoder-Amplifiers

Lafayette LA-524 Quadnaural
SQ Decoder/Auxiliary Amplifier

MANUFACTURER’S SPECIFICATIONS

Power Output: 60 watts total (IHF) at 4 ohms. Distortion:
0.1%. Power Bandwidth: 35 to 30,000 Hz. Hum and Noise:
-70 dB. Input Sensitivity: 275 mV. Facilities: Bass and
treble controls, loudness filter, high filter, mono-stereo switch,
headphone jack. Decoding: CBS sa and COMPOSER. Price:
$79.95.

Model LA-524 is a remarkably compact decoder-amplifier
and is probably the most inexpensive solution to the problem
of quadraphonic conversions to date. Power output of over
20 watts per channel is ample for most requirements and there
are both sQ and COMPOSER (ambience) facilities plus loud-
ness, filter, and tone controls. The function switch on the
left of the front panel has four positions: DISCRETE, SQ,
COMPOSER, and F PLUS R (which parallels the left-front
channel with the left-rear, and the right-front with the right-
rear). Next comes the MASTER VOLUME control, BASS and
TREBLE controls—all dual-concentric types. At the bottom
of the panel is a phone jack and power switch plus four
rocker switches for FILTER, STEREO-MONO, LOUDNESS, and
REMOTE speakers. Figure | shows the rear panel with the
various input and output sockets. On the right is a slide which
increases the sensitivity by about 6 dB for use with higher
gain receivers than Lafayette models, etc. This rear panel
also contains an unswitched 400 watt a.c. convenience outlet,
located in the lower left-hand corner. Just above it and to
the right is a small inset and covered box containing the | amp
speaker fuses. The remote speaker outlets are set up for
standard phono plugs. Figure 2 shows the inside view.

rear panel

B

Fig. 2—Inside view.

Brief Circuit Description

A total of 11 transistors are used for the SQ and ambience
circuits, then comes an amplifying stage, a Baxandall tone
control arrangement, followed by the drivers and output stages
which employ seven transistors for each channel. Speakers
are capacitor coupled and the d.c. supply is 39 volts. Two
transistors for each channel are used to amplify the front
channel signals before feeding them back to the main ampli-
fier. Altogether, no less than 33 transistors, 2 diodes, and 2
thermistors are used!

Figure 3 shows the THD and IM distortion and it will be
seen that the rms equivalent power comes out at more than
25 watts per channel. Power bandwidth was 25 to 28,000 Hz,
as shown in Fig. 4. Overall frequency response was -2 dB at
12 and 60,000 Hz—and only 4 dB down at 100 kHz as shown
in Fig. 5, which also shows the effect of the low-pass filter.
The loudness-control characteristics are shown in Fig. 6.
The tone controls had a lift of 8 dB and cut of 10 dB at
10,000 Hz and a lift of 10 dB and cut of 13 dB at 40 Hz. Hum
and noise was -60 dB under the worst conditions (volume
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The tape cassette has always had
its obvious adventages.

Un‘ortunately, it's always had one,
very rot-so-obvious disadvantage.

Jamming.

Afer all, wh=t good is a super-
sensitive, super-faithfultape if it's
go ngto get stuck on you just when
ycu need it mos:?

Infroducing -he BASF jamproof
cassette. The first tape cessette that's
acwually guaranzeed against

jamrming or we'll replace it any time,
free cf charge.

Yeu ses, evary BASF SK™, LH™
anc Ch-omdioxid™ cassette now
comes with a goecial kind ot tape
trar spcrt system that guides the tape
throuzhtre cassette without its ever
snaggirg or st cking. It's called Spe-
cia M=chanics and only BASF cas-
setles have 't

Variakle tension is practically
nori-existent. V/hich means vou can

also forget ekout tings like wow
and flutzer.

And because i-'s the perfect tape
“ransport syslem you can bet your
sweet waoofer there's an equally per-
fec: tap= incide.

For"he =ASF cealer nearest you,
wrize BASF Systerms, Inc., Bedford,
Massachusetts 01730.

The BASF jamproof cassette.
Bezause it Il "never get stuck on you,
you'll a ways be stuck on it.




control at maximum, sensitivity switch set for highest gain).
On test, the 524 was connectad to the TAPE IN/OUT sockets
of a Sony 1130 amplifier and the outputs taken to four Dyna
A-10 loudspeakers. A few minutes was spent in balancing up
and then a four-channe! tape was played with the switch set
to DISCRETE. No problems—no trace of hiss, hum or distortion.
Then several sQ discs were played and again, results were
completely satisfactory. Later. ordinary two-channel material
from records and FM was played and it was found that the
COMPOSER position occasionally gave better results, mainly
when ambience only was required for the rear channcls.
However, after a few days, I found myself leaving the switch
in the sQ position and adjusting the balance for best results.
Summing up, the Lafayette 524 offers remarkable value for
money and can be recommended to the attention of those
who want to convert to four channel on a limited budget.

T.A.
Check No. 40 on Reader Service Card
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Sansui QS-100 Four-Channel
Rear Amplifier

MANUFACTURER’'S SPECIFICATIONS

Input: 200 mV. Output Level (front): 775 mV. Recording
Output (two-channel): 200 mV, 30 mV DIB. Frequency
Response: 20 to 20,000 + 1 dB. Synthesization of Rear
Channel Signals: Sansui phase modulation and matrix.
Hum and Noise: Less than -70 dB. Power Qutput: 18/18
W at 4 ohms. THD: Distortion less than 0.8%. IM: Less than
1.0%. Power Bandwidth: 25 to 40,000 Hz. Dimensions:
9in. Wby 5in. Hby 11 in. D. Price: $214.95.

Basically. the QS-100 comprises a Sansui decoder with
a two-channel amplifier for the rear speakers, but it does
offer many other features. For instance, there is provision for
two other matrix arrangements for use with mono or two-

~nel sources and there is a switch position for a second

*akers. Sansui advocates a position called
e front in certain rooms (and with some

kinds of music) and whatever the advantages might be, the
switch certainly offers instant comparisons—assuming you
have six loudspeakers handy! (See page 38.) The keen experi-
menter will find the four meters very useful and the extra
price fully justified. Reading from left to right, the controls
are as follows: Speaker and ON-OFF (Pair A, Puir B, and both),
BALANCE control (left-right, front and rear simultaneously),

‘then the MAIN BALANCE control in the center. This 1s a slide

unit and it adjusts the balance between the front and rear
channels. To the right is the LEVEL SET control, which adjusts
the input signals, and above that is the VOLUME control, which
operates on all four channels. At the extreme right is the
SYNTHESIZER-DECODER switch with positions for two channel,
two matrix positions called CONCERT HALL | and 2, then the
Sansui decoder, and finally discrete four channel. The lever

Fig. 1—inside view
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switch underneath is for tape monitoring. Figure | shows an
inside view and Fig. 2 shows the rear panel. The preset control
is for adjusting the rear channel level, and above that is a
standard DIN socket for a tape recorder. At the bottom, on
the left is a voltage selector covering the 220-240 volt range as
well as 110-117 volts.

Circuit Details

Front two-channel, or four-channel discrete signals are
taken direct to a transistor stange and a meter amplifier and
back to the output sockets of the receiver. Signals pass through
the appropriate matrix or decoder circuits as selected by the
switch. A total of four transistors, five modules, and 10 1C’s
are employed for these circuits. The power amplifiers use six
transistors each in a fairly conventional circuit with a comple-
mentary pair driving a NPN output stage with capacitor
coupling to the speaker. The stabilized power supply uses three
more transistors and the unregulated output is about 45 volts.

Performance

Figure 3 shows the power output per channel with 4 ohm
loads, both channels driven simultaneously. It will be seen that
maximum output is about 20 watts per channel. Figure 4
shows the power bandwidth—slightly better than the specifica-
tions at 23 to 44,000 Hz. The frequency response was only
1.5dB down at 10 Hz and 8.5 dB down at 100 kHz (see Fig. 5).
Signal-to-noise ratio was -72 dB referred to 18 watts, which is
excellent. Sensitivity came out at 150 mV for full output from
the rear amplifiers, and the stage gain for the front signal was
about 6 dB.

The four meters were found invaluable in setting up the
QS-100—an operation which requires adjustment of the
receiver volume control, preset control for the rear channels,
and the unit’s volume control. The balance controls are left
in the center position and then adjusted last. A Sansui
5000X was used (the unit will work with any receiver, but
it didn’t seem fair to use my Sony [130 amp!), and the QS-100
was connected between the tape in/out sockets in the normal
manner. The first records to be played were two Sansui-
encoded discs and they produced excellent results with good
location and a very real sense of actually being there in the
concert hall. A third Sansui disc was also played; this was
Beverly Sills Welcome To Vienna, which has ambience only
in the rear channels. Both the CONCERT HALL 1 and 2 matrix
systems were tried here and both gave acceptable results,
although not quite as effective as the decoder. However,
some conventional two-channel records sounded better with
the switch in one of the CONCERT HALL positions instead of
DECODER—but this is a matter of personal taste. Sansui recom-
mends the FRONT 2+2 speaker positions for solo performances,
vocal numbers, and small band selections when using the
CONCERT HALL matrix systems, but I found position B best for
my particular room and also for CBS SQ records. As might be
expected, SQ discs gave very good results with some mis-
location. However, in most cases these deviations would go
un-noticed—unless an SQ decoder was used for a comparison.
Records that sounded particularly well, included the Bernstein
Perrushka, Switched-On Bach of Walter Carlos, and Ray
Stevens’ Greatest Hits. Curiously enough, the new Boulez
Petrushka sounded almost as good as the SQ Bernstein when
plaved via the decoder! The execution is lar superior—a
personal view of course, but I can hardly wait for the quadra-
phonic version!

One word of warning; the speaker switch will select either
pair A or pair B—or both together, so the rear speaker
impedance must be 8 ohms, not 4.

Summing up, the Sansui QS-100 is a well-made unit which
can be recommended to those who want a versatile conversion
decoder-amplifier with extra facilities. At a price of $214.95,
it represents good value for money. TA.

Check No. 42 on Reader Service Card
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Equipment Profiles

Fisher 801 AM/FM Quadraphonic Receiver . . . 44
Dynaco SCA-80Q 4-D Amplifier

Fisher 801 Four Channel
AM/FM Stereophonic Receiver

MANUFACTURER’S SPECIFICATIONS

Fm Tuner section. IHF Sensitivity: 1.7 uV. Harmonic
Distortion (Mono): Less than 0.35%. S/N Ratio: 60 dB.
Selectivity: 60 dB. Spurious Response Rejection: 105 dB.
Image Rejection: 70 dB. I.f. Rejection: 85 dB. Capture
Ratio: 1.5 dB. Stereo FM Separation: 36 dB @ 400 Hz

Am TUNER SECTION. Sensitivity: 10 uV. Selectivity: 55 dB
Image Rejection: 45 dB. I.f. Rejection: 40 dB

AmPLIFIER SECTION. Power Output: 44 watts per channel at
4 ohms. THD @ 1 kHz: 0.5%. IM: 0.8%. Power Bandwidth:
20 to 25,000 Hz, 4 ohms. Damping Factor at 4 ohms:
Greater than 10. Input Sensitivity: PHono, 2.7 mV; aux
1 & 2, 200 mV; tape monITor, 300 mV. Hum and Noise:
PHono {6 mV reference), 60 dB; aux 1 & 2 (400 mV refer-
ence), 65 dB; volume at minimum, 90 dB. Frequency
Response: Phono, RIAA +2 dB from 30 to 15000 Hz;
aux 1 & 2, 20 to 25,000 Hz +=1.5 dB. Maximum Input
Signal for 1.0% THD: Puono, 50 mV; aux 1 & 2, 3.5V
Bass and Treble Control Range: 24 dB at 50 Hz and 10
kHz respectively. Subsonic Filter: 12 dB per octave below
10 Hz. High Frequency Filter: 12 dB per octave, with 5
kHz crossover point.

GeneraL. Dimensions: 17% in. W by 6 in. H by 16%2 in. D.
Weight: 35 Ibs. Maximum Power Consumption: 320 watts.
Suggested Retail Price: $749.95.

Just as we finalized our laboratory set-up with what we
consider to be a most flexible, high-quality stereo electronic
measurement set-up, along came the Fisher 80! four-channel
receiver—requiring new standard load resistors, new input
and output switching facilities, and a new approach to receiver
evaluation. (As of this writing, we don’t believe that Tek-
tronix scopes come with “quadruple” traces—so we had to
move the probes from front to rear channel outputs for the
time being.)

In any case, the four-channel reccivers are here—and it the
Fisher 801 is any indication of what’s to come, then manu-
“cturers are going to have to use a lot of ingenuity to cram

channels of amplification and control facilities into the
rly occupied by just two channels of audio
Geatinn That, however, is just what the

Fisher engineers have managed to do, as is evidenced by the
overall dimensions shown above. In the front panel view
shown, the receiver seems to have no more controls than a
conventional stereo receiver, but as you examine these con-
trols carefully you realize that a few new ones have been
added to take care of the new requirements of quadraphonic
sound control. Considering the lower portion of the panel, we
find a stereo phone jack at the extreme left. We wondered
why, in a four-channel receiver, Fisher failed to include
double phone jacks to take care of the varicty of four-channel
headphones which are rapidly appearing on the market. We
discovered that, in fact, the stereo phone jack mixes front and
rear channels together, so that when using conventional
stereo phones, all program material is heard, rather than
just “front only” or “rear only.” Reading across from left
to right we find a four-position tapc-monitor switch (FRONT,
REAR OF FRONT-PLUS-REAR inputs can be put in the monitor
mode), a program source selector switch, 4 mode switch with
positions for MONO, STEREO, DISCRETE FOUR CHANNEL, a
MATRIX sctting for popular recordings and a MaTRIX setting
for classical recordings. More about the differences between
these 1wo matrix settings later. Dual concentric Bass and
TREBLE controls come next, and the *“dual concentricity” is
used as a mcans for separately adjusting bass and treble for
front and rear channels, rather than for left and right. A dual
balance control (again, using concentric knobs) follows, as
well as a five-position speaker sclector switch which, in addi-
lion 10 its MAIN. REMOTE. MAIN-PLUS-REMOTE and pHONES-
ONLY positions also includes a position for turning the entire
receiver off. A serics of five push-push buttons along the
lower right ol the front panel serves to activate HiGH filters
for front and rear channels. MmuTING of FM for interstation
silence, and f{ront and rear LOUDNESS compensation circuits.

The upper portion of the panel contains the usual AM and
FM dial calibration and tuning knob for manual tuning. A
dual-purpose meter serves as a signal-strength indicator and,
when the Autoscan modes of tuning are used. the upper por-
tion of the meter becomes illuminated, disclosing a miniature
88-108 MHz dial. Above the meter are four illuminated
designations which correspond to the setting of the Mode
switch (MONO, STEREO, 4-CH.) and denote the reception of a
stereco FM signal. The upper right portion of the panel
contains linear slide controls for adjusting front and rear
volume and four more push-butions associated with the
Autoscan tuning modes. Depressing the first of these buttons
transfers the tuning function from the manually rotated tuning
knob to the electronic tuning circuits previously seen in other
Fisher receivers. For continuous scanning of the dial (from
low end towards high end). the second button is depressed.
While held in the depressed position, the meter needle (now
acting as a small dial scale) moves upwards denoting approxi-
mate frequency. As soon as the button is released. the elec-
tronic circuits “lock into” the next station up the scale. The
next button acts in a similar fashion, except that the electronic
circuits advance the tuning one station at a time, while the
final button is used to apply AFC (Automatic Frequency
Control) when tuning manually. (In the case of Autoscan,
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AFC is not needed, a station lock-on is determined by the
Autoscan circuits themselves).

It should be noted that the Fisher 801 comes equipped with
a small hand-held, battery-operated remote control unit
identified as Model WT-50. This device emits a superaudible
frequency which is picked up by a suitable transducer on the
front panel of the 801, activating the Autoscan circuits in much
the same way as depressing the front panel continuous tuning
Autoscan button. A more elaborate optional remote control
device (RK-40) is available which duplicates both the
coNTINUOUS and the ONE STATION buttons on the 801 Autoscan
section, but this latter device must be connected 0 a cor-
responding socket on the rear of the receiver and is equipped
with a 20-ft. cable for that purpose.

Fig. 1 —Rear panel.

The rear panel of the 801 is shown in Fig. 1. A line fuse, two
convenience a.c. outlets and the remote control socket are
located at the lower left, adjacent o eig/hi speaker output
terminal pairs. The terminals are practically “short circuit
proof,” in that you need only depress each terminal (disclos-
ing a small hole) and insert the stripped end of your speaker
wire. Releasing the terminal clamps the wire in place so there
is no danger of shorts from loose strands of wire. There are
four TAPE MONITOR IN jacks and four RECORDER OUT jacks and
four jacks each for aux | and aux 2 inputs. Finally, a pair of
MAGNETIC PHONO INPUT jacks and a GrROUND terminal com-
plete the lower panel layout. The upper portion of the rear
panel contains a massive ferrite antenna bar as well as screw
terminals for connection of external FM and AM antennas.
Shorting bars are used to connect internal FM and AM
antennas, and these must be rotated out of the way if either
outdoor AM or FM antennas are to be connected. Although
our photo discloses six of the eight output transistors (two
are obscured by the AM bar antenna), these devices are
normally covered by the “cage” supplied with the receiver.
We simply removed the cage to examine the layout of the
receiver proper, a photo of which is shown in Fig. 2.

Identical stereo amplifier modules, each equipped with its
own heat sink and output transistors can be seen in the
photo of Fig. 2. The chassis surface is literally “filled to the
brim” with other circuit modules and use is made of the
popular “mother board” principle, in which sub-modules
(such as the stereo multiplex section) are plugged right into
more major modules (such as the AM-FM i.f. section, which
is the largest single board module in the receiver.) Boards are
even used to make interconnections from one major module
to another, reducing conventional hand wiring (o a minimum.
The photo speaks for itself, as far as the “density of parts”
of the 80! is concerned, and helps to explain how Fisher was
able to get so much into such a small (relatively speaking)
package.

While we, of course, were most interested in operating the
801 as a four-channel receiver (for both discrete and matrix
source material), it should be pointed out that other interest-
ing alternatives are available. For example, one could connect
four speakers in one room, two speakers in a second room, and

two more speakers in a third room. One could even connect
stereo pairs of speakers in up to four rooms if four-channet
reception is not the objective at the moment. By depressing
only one (front or rear) tape monitor button, it is possible
to reproduce taped sound in one location plus any other signal
source (FM Stereo, AM, etc.) in another location, etc. All

Fig. 2—View from the top.
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these possibilities (and there are several more) are clearly
explained in the well written instruction manual that comes
packed with the 801.

Performance Measurements

The FM tuner section’s mono characteristics are shown in
Fig. 3. IHF sensitivity fell just 4 bit short of the 1.7 pV
claimed, coming in at 1.9 uV, while the ultimate S/N reached
66 dB at just over 50 uV. A very listenable 50 dB of S/N
was reached at just under 4 pV (a very good figure indeed),
while THD measured 0.4% in Mono and just over 0.7% in
Stereo. While the muting button depressed, threshold for
muting occurred at 8 pV, a bit hxgher than usual. As is true
with other Fisher products we have tested, manual tuning is
smooth and calibration is quite accurate.

Stereo separation characteristics are plotted in Fig. 4 and
conform very nicely to stated separation figures. High end
separation remains above 20 dB up to 10 kHz.

In the manufacturer’s specs, all sorts of power figures are
quoted; we didn’t include the 250 watt + 1 dB Music Power at
I kHz, 4 ohms, nor the 200 watt IHF Dynamic Power rating at
4 ohms although they appear in Fisher's Operating Manual.
In testing, we simply increased power output (all four channels
driven) until we reached rated THD of 0.5%, and that occurred
at 30 watts per channel, as shown in the graph of Fig. 5. With
all four going full blast, this is 120 watts rms total. In the
case of four-channel receivers, one might argue that driving
all four channels simultaneously to make an rms power
measurement is a bit unfair, but since the four-channel re-
cordings we have heard so far have primary program material
in all four channels most of the time and in view of the fact
that under certain circumstances the receiver can be used as
two stereo systems, we must adopt this course in reviewing
the 801 and will do so in evaluating all future four-channel
receivers which fall to us.

In any event, rated IM of 0.8% was reached at a power
output level of 34 watts per channel, as is also shown in Fig.
5. Power bandwidth, showt! in Flg 6, extends from 20 Hz to
30 kHz, a bit better than claimed, but of course this is all
referenced to our 30 watt per channel point.

Distortion versus frequency at power levels of 30 watts, 10
watts and 1 watt per channel are shown in Fig. 7 and, as can
be seen, at 30 watts of output the THD remains reasonably
low only down to about 50 Hz. At 10 watts per channel output,
however, THD never exceeds 0.3% at any audible frequency
and at a nominal | watt level, THD at all frequencies is
essentially that of our audio generator.

Tone control and filter characteristics are deplcted in Fig.
8, while square wave response at 40 Hz and 20 kHz is shown
in Fig. 9.

Listening Tests

As usual, Fisher’s tuner section performed flawlessly
and the Autoscan features are very worthwhile. Including
the “free” remote control was, we feel, a very good move on
the part of the company, for, even though it performs only
a station-changing function, the WT-50 is worth having and
using. Incidentally, whether or not the muting button is
depressed, once you elect to tune by Autoscan circuitry, there
is no interstation noise while tuning takes place. We logged
46 listenable signals with one orientation of our 5-element
outdoor Yagi array and of these, 24 were stereo signals. With
muting added to the circuit, this number was reduced to 42
stations, indicating that 4 of the previously received stations
were coming in at signal strengths of under 8 uV but were still
acceptable.

In listening to the four channels of audio, utilizing the two
“matrix” systems incorporated by Fisher Radio, we noted that,
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the bare Fax

Meet the Wall of Sound, the super-
speaker from Fairfax. In fact, look
into it. What you see is what you hear,
and every feature is a performance
advantage.

Our unigue multiple driver system,
for example. You can see the complex
electronics, but you’ll have to hear
how it reproduces the widest possible
range of sound with less distortion than
ever before possible. Qutperforming
speakers selling for two or three times
the price, this unique parallel series
network has crossover frequencies of
550, 1500, 5500 and 9000Hz. And
that's range.

You can see the unusual height, too.
Because of it, the baffle board is so big

we call it the infinite baffle. You'll hear
that advantage in the fantastic sound
dispersion.

Then there’s the unique "'integrated
cyclone’ labyrinth system. You can't
see it behind the speakers, but it's
responsible for our superspeaker’s
remarkably low distortion, increased
bass and improved transient response.
To develop it, we redesigned the entire
principle of horn-loaded speakers for
side-to-side instead of front-to-back
expansion. It’s just one example of the
engineering that makes the Wall of
Sound the ultimate in speaker systems.
You can put your money on that.

We did.
A limited number of franchised dealer-

ships is available for the hi fi dealer
who wishes to provide his customers
with the utmost in value at any price.

FAIRFA

INDUSTR S INC.
900 PASSAIC AVE. EAST NEWARK, N.J. 07029

i

MORE IN THE 1972 FAIRFAX SUPERSOUND LINE
When it comes to more features and greater quality for
your dollar, we have the proof, model for model. To see
how an independent testing laboratory rates the Fairfax
line against other leading speaker systems, send for your
free, highly informative copy of our comprehensive test
report.

SPECIALLY FABRICATED
DOME TWEETERS

Two ultra-high frequency
dome tweeters for clean, true
highs—even with the high-
energy harmonic structures
that go beyond audibility.
Listen to brushed cymbats.

SUPERIOR DIFFERENTIATION
Two 3%’ mid-high speakers,
perfectly balanced within our
complex system for the smooth
sound of clear, stable stereo
images that let you pick out one
instrument from another.

GREATER RESPONSE

Two 5 mid-range speakers for
twice the response in the area
most critical for “‘presence.’’
No peaking. No “‘canned”’
sound. But wait ‘till you hear
those woodwinds.

MORE WOOFERS FOR YOUR MONEY
Six, yes, six heavy-duty 8"

woofers instead of the con-

ventional single 12" or 15",

For good reason. True funda-

mental sound is reproduced

with greater efficiency and

less distortion with our

unique multiple driver design.

SIX SEPARATE SOUND CHAMBERS...
extending behind these three

ports make a difference you'll

have to hear to believe.

Check No. 47 on Reader Service Card



in general, synthesis of “four-channcl” effects in the “pop”
mode was very much akin to the synthesis obtained using the
Electro-Voice Stereo-4 decoder system (as opposed to the
CBS-SQ proposal) in that front-to-rear separation is quite
extreme, with little separation obtained between rear-left
and rear-right. In the classical mode, there seems to be a
noticeable roll-off in highs in the rear channels—justified
on the basis of the theory that a concert hall’s reverberance
and reflections usually contain fewer highs than the dominant
or primary program material. The effects achieved with this
built-in 242 decoder are quite good when using stereo source
material. In the case of encoded four-channel matenal, our
library of E-V encoded discs seemed to be reproduced more
faithfully (per the intent of the original mix) than did the few
SQ discs in our possession. Of course, when listening to four-
channel tapes, the decoder circuitry is by-passed entirely and
the totally satistying experience of discrete four-channel
listening cannot be denied. So much for the four-channel
capabilities.

Considered from the point of view of amplifier quality
versus price. we found that the amplifier sections were able
to drive our low efficiency speakers with no audible distortion
to fairly high levels. Since we do not have eighr low efficiency
speakers on hand, we connected four 8-ohm loads to the re-
mote terminals and again listened to the four channels in our
main listening area. Under these circumstances, certain highly
dynamic passages of a four-channel SQ disc (classical, at
that) seemed to strain the power handling ability of the
amplifiers—particularly at the low end and most notably in
the front channels (since dominant information was contained

Fig. 9—Square wave response at A, 40 Hz, and B, 20,000
Hz.

in front channels). Ordinarily, however, we doubt if a user
would actually have two four-channel set-ups going full blast
in two locations at the same time.

Fisher Radio is to be commended for their ingenuity in
producing such a feature-packed receiver in such an attractive
and compact package. While there are, of course, standard
two-channel stereo amplifiers and reccivers which might boast
more power as well as tuners with better sensitivity or selec-
tivity, the Fisher 801 does indeed provide 30x4 watts rms or
120 watts total, certainly good value for the price. The per-
formance of the tuner section, of course, speaks for itself.

Summing up: The Fisher 801 can be rccommended to those
who desire good four-channel performance in a compact
receiver together with a broad range of automatic tuning and
remote speaker features. Leonard Feldman

Check No. 48 on Reader Service Card

Dynaco SCA-80Q Amplifier

MANUFACTURER’S SPECIFICATIONS

Power Output: 40 watts per channel, 8 ohm loads. Total
Harmonic Distortion: Less than 0.5% from 20 to 20,000 Hz.
IM Distortion: Less than 0.1% up to 40 watts. Frequency
Response: +=0.5 dB from 15 to 50,000 Hz. Noise: Better
than —80 dB, high level; better than —60 dB, phono. Outputs:
Front speakers, 4 to 16 ohms; rear speakers, 8 ohms. Size:
13% in. W by 4% in. H by 10 in. D. Price: $169.95, kit;
$249.95 assembled.

Dynaco products have long had the reputation of being
well-designed, with top performance, a minimum of “frills,”
and a rather simple styling. The SCA-80Q is no exception and
as it can be obtained as a kit, substantial savings can be made
into the bargain! It is described as a “4-d amplifier” which
means that it has a built-in speaker-matrixing circuit to feed
difference information to two rear speakers. The method was
described at some length in our July, 1970 issue* and it is

*~ Barbely’s article in the May, 1972 issuc, 4 Marrix Type Unit For
the arrangerent of the connections.

sufficient to say that out-of-phase information is recovered
from the two channels and applied to the rear speakers. This
information usually consists of hall reverberation or ambience
and so this kind of simple matrixing can improve the realism
of the reproduction—giving what Dynaco calls a four-dimen-
sional effect. Not to be confused with the CBS SQ, EV or
Sansui quadraphonic systems, but of course the 4-d does not
need an additional amplifier. In any case, it is an optional
facility and can be disregarded.

Fig. 1 —Basic circuit of power amplifier stages.
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Looking at the control panel, the selector switch is on the
left. then the VOLUME, BALANCE and TONE controls, with the
ON/OFF switch on the right. At the bottom are slide switches
for TAPE MONITOR. LOUDNESS, FILTER, MODE. and SPEAKERS.
Under the oN/OFF switch is a headphone socket—a must these
days.

Fig. 2—Preamplifier board.

Circuit Descriptions

At first sight, the circuit arrangement looks very simple
and straightforward, but there is an ingenious protection
circuit which will be explained later. Two d.c.-coupled
transistors are used in the preamplifier with phono input taken
to the first one and equalizing applied by a feedback loop
from the emittet of number one to the collector of number two
in the usual manner. High level inputs—tape, tuner. and so
on—are taken to the next stage via the volume and balance
controls. This stage consists of another d.c.-coupled pair and
the output is taken to a passive tone control network followed
by the power amplifier. The basic circuit is shown in Fig. L
Q1 and Q2 form a d.c.-coupled pair with a stabilizing feedback
loop applied between the second emitter to the input base.
Q3 and Q4 ate a complementary pair driving the two output
transistors. D[, D2, and D3 form part of the protection circuit
and operate as follows: If the current in Q4 rises to equal
that in R16 and R17, the diodes no longer conduct and the
Zener D1 then conducts and effectively makes a short circuit
between the input of Q3 and Q4 and the output from Q5 and
Q6. Thus, excessive currents cannot be induced in the output
and driver transistors. The protéction circuit triggering point
is determined by the reference voltage developed by the R16
and R17 bleed resistors. As I said before, an ingenious circuit
which works, as 1 proved to my satisfaction. Power supply is
taken from d conventional bridge rectifier and no-load voltage
is about 74.

How It Went Together
Although the manual is not as detailed and elaborate

Fig. 3—Driver stages.
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as some others, those people with some technical knowledge
will have no difficulty in following the instructions. All the
boards with the exception of the power supply board arec
alrecady assembled and so the biggest job is wiring and
assembling the front panel controls and mouniing the com-
ponents. Total time I would estimate at 6 hours but it probably
could be completed in less. Figure 2 shows a preamplifier
and tone control board and Fig. 3 shows the driver stages.
The output transistors are mounted on heat sinks which also
serve as holders for the driver board. (Sec Fig. 4). Incidentally,
the boards are pre-tested, so there is little chance that the
amplifier will fail to meet specifications.

Fig. 4—View of partially completed unit.

®© 0.8
5 06
=

S 0.4
e

g o2
o .

__J_ i e B
1 10 50

. POWER OUTPUT - WATTS/CHANNEL
Fig. 5—Power output and THD and IM distortion. Taken with

4 ohm load, both channels driven simultaneously.

0.2 sow
0. SO //

100 1K 10K
DISTORTION VERSUS FREQUENCY AT TWO POWER LEVE

THD-%
/

+ ha

Fig. 6 —Distortion versus freg: —



@B SOW

POWER OUT - dB
am
X
O]

100 1K 10K 50K
FREQUENCY - Hz

Fig. 7—Power bandwidth

j ! _a\\____&,

100 1 10K
FREQUENCY - Hz

Fig. 8 —Loudness control at three levels.
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Fig. 9—Tone control characteristics.
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Fig. 10—Square wave re-
sponse at A, 60 Hz; B, 1000
Yz and C, 12,000 Hz.

Performance

Power output and distortion characteristics are shown
in Fig. 5 and 6. 1t will be seen that the specifications are met
with a comfortable margin. Power bandwidth came out at 10
Hz to just over 50 kHz as shown in Fig. 7. The loudness
control gave a bass lift only as can be seen from Fig. 8 The
tone control curves are shown in Fig. 9. Overall frequency
response was excellent, being only 2 dB down at 10 Hz and
1.1 dB down at 100 kHz. This is retlected in the square wave
performance as shown in the photos (Fig. 10). Sensitivity was
150 mV (for 56 W) for the high level inputs and 3.2 mV for
phono inputs (there are two). Hum and noise was -82 dB for
high level and -65 dB for phono. Separation came out at 55
dB at 1 kHz and 48 dB at 10 kHz. I have left the filters until
last because the arrangement is a little unusual. The switch is
a three-position rocker and the three choices are FLAT,
RUMBLE, and NARROW BAND (See Fig. [I). Thus the low fre-
quencies can be cut independently but if a top cut is required
then the low frequencies are reduced also. Under some con-
ditions this will undoubtedly give a tonal balance, but there
are many occasions when a high frequency roll-off is required
to remove distortion or that “chromium-plating” without
affecting the bass response.

2
RUMBLE /f"'; e M
FILTE > L N
L MARROW
i BAND N
£ N
N
%
\
2 100 1K 10K

Fig. 11—Filter characteristics.

Listening Tests

In operation, the SCA-80Q performed as well as the
measurements indicated, transient response was good and the
reproduction was clean with no sign of edginess due to cross-
over distortion. On an A-B comparison with a most respected
tube amplifier (circa 1965), there was no question of the
Dyna’s superiority. Not only was the bass response tighter but
the high frequencies were crisper and more natural sounding.
The 4-d speaker positions were tired with mixed results.
Some records sounded at least as good as with a SQ decoder-
particularly those made by the MS microphone placement

but others did not. Volume level of the rear speakers is
6 dB lower than the front—which is fine for most material--or
listening positions for that matter. As 1 said previously,
this kind of simple matrix will not give the sound location
of the more elaborate decoders used with encoded discs but
it is surprising what a difference those two extra speakers
can make. The sound has a more exciting, spacious quality
and in many instances switching off the rear speakers will
make the reproduction flat and un-natural. Incidentally, the
speaker switch has a spring-return null position which en-
ables the four speakers to be balanced accurately—Dyna thinks
of everything!

The only real criticism [ have concerns that filter switch
but of course it can be modified quite easily by anyone who
teels strongly enough about it. TA.

Check No. 50 on Reader Service Card
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Special Offer to Audio Readers & Subscrbers . . .

Executive Discount
Shopping Service

. 8 Wants you to try

| this Remarkable Chair &
Matching Ottoman, in
. the Comfort of

& your Home or Office

for the Next 15 Days

ABSOLUTELY FREE!

The beauty of contemporary design.-..The comfort of 212" of
luxurious foam-filling. ... The durability of heavy gauge chrome-
plated steel and fine quality Naugahyde makes the “SWINGER"
Chair and Ottoman a beautiful addition at a price you can afford.
You'll marvel at the ‘‘Swinger’s’” unique reclining action. It tilts
and reclines, utilizing only gravity. No moving parts to wear out
and no effort on your part, to recline to any position.

TRY IT FREE FOR 15 DAYS AND IF YOU LIKE IT . . .

Pay only $119.50 plus a small shipping and handling charge, or
charge it to your credit card.

AT HOME....AT WORK....

® Read in your Swinger while your body relaxes.

® Rest in your “Swinger.” Take a break out of your daily routine
and ‘‘recharge” yourself by spending a few minutes relaxing.

e Unwind from the office in your “Swinger!”

e Watch television in your '“Swinger.” Its unique design reduces
body fatigue.

® Music is great when you listen to it in your “Swinger.”

THE SWINGER FITS INTO EVERY ROOM!

It's perfect for a waiting room ...a den...in front of the fireplace
. in the living room . . . the family room . . . the office or study.

And, the Swinger and matching Ottoman are available in your

choice of vibrant decorator colors.

The luxurious swinger looks rich, feels rich ... yet costs very little!

But, before you even think about purchasing this remarkable new

chair and ottoman, we would like you to try it for yourself.

Use it for 15 days and then decide if this fantastic chair and match-

ing ottoman is worth the special Executive Discount Shopping Ser-

vice price of only $119.50 plus shipping and handling.

R I D A D S S NS D D D B D A ED D ED D D D OR T BED OGNS GBS GED OGNS SED GAD GED R D ;D D OIS B o5l aE D I S D e G IR BB SN

EXECUTIVE DISCOUNT SHOPPING SERVICE
1309 Cherry Street, Philadelphia, Pa. 19107
Piease send me the “Swinger” Recliner with Ottoman for a 15 day free
trial. | understand that if | am not completely satisfied, | may return the
Swinger and Ottoman in 15 days and my money will be fully and promptly
refunded.
Plan 1. ..Save Money—Pay Cash, and we'll pay the costs of shipping and
handling.

| prgfer to pay cash. | am enclosing my check or money order for
$119.50 for each chair & hassock ordered.
Plan 2 J

Please bill my credit card $119.50 plus $9.95 shipping and handling.

# -
O American Express [ Diners Club [J Master Charge

Choice of Color

YOU SAVE VALUABLE DOLLARS! (The Swinger and matching otto-

man is now being sold in stores across the country for more than
$149.50).

If you decide to keep the Swinger (and we know you will)
Pay Cash & Save!

1. Pay the full cash price of only $119.50 by check or money
order, and we’ll pay all shipping and handiing charges.

Of s

2. Charge your ‘‘Swinger” to your Credit Card. Executive Discount
Shopping Service is authorized to accept the following credit
cards for payment.

* Amerlcan Express

e Diners Club

I1f you decide to return the Swinger for any reason at all, just slip
into the original shipping carton and send it back to us. It's that
simple! But, no matter what you decide, NOW’s the time to take
advantage of this great opportunity to examine the Swinger and
matching Ottoman absolutely FREE with NO OBLIGATION TO
PURCHASE!

o Mastercharge

MAIL THIS COUPON TODAY ... We'll ship you a brand new Swinger
in your choice of color immediately. Satisfaction guaranteed.

P.S. If you like the bearskin rug in the photo under the “Swinger”,
you can order that too! it's another great batgain from Executive
Discount Shopping Service at only $98.50 plus nomina! shipping
charges and sales tax where applicable.

Please ship my order to Home Office

Name _ - - ——

Title —— — S

Company B —

Street —— = Tel.
(area code)

City_ __ State Zip

Signature

—(Order must be signed)

Local Sales Tax where applicable will be added. Sorry, no merst

#3B3 Burnt Orange [0 #3T8 Tan [0 #3R8 Black can be shipped to a P.O. box.
01 #3A8 Avocado ) #3X8 Oxblood PP
P.S. | like the ““Big As Life” Animal Skin Rugs. Please ship me the fol- O | prefer to pay cash. |.ar"

lowing products and chayge my account only $98.50 ea. plus a slight addi-
tional shipping and handling charge.

Bear Rug (5" x 7') O white O brown
O Leopard (5" x 9%) 3 Tiger (5" x 9)

O black

$98.50. (Ship prepaid}

[0 Please bill my cr
in credit card info or



Lenco Variable-Speed Turntable,
Model L-75

MANUFACTURER’'S SPECIFICATIONS

Speeds: Continuously variable. Motor: induction.
Platter diameter: 12 in. Platter weight: Arm:
Integral, with counterbalance, stylus-force adjustment weight,
and anti-skating provision. Cartridge mounting: Removable
head. Dimensions: 17% in. W by 133% in. D by 6% in. H.
Weight: 32 Ibs. Price: $99.50.

While most of us are satisfied with turntables which operate
at only three (or four) standard speeds, 78, 45, 33'5, (and
16%) rpm, there are many applications where a continuously
variable turntable speed is desirable. Not only the usual
+3% variation available on most of the better turntables,
but anywhere throughout the entire range. Perhaps the user
wants to dub a record with a complete change of pitch—rather
more than the 3 per cent normally available. Perhaps he
wants to create an effect by speeding up the tempo or lower-
ing it to match a scene on his home movie film. Whatever
the reason, some users need a wider range of speeds than they
can obtain in the average turntable. Yet when he wishes to
operate normally, he can do so without having to make a
tiresome adjustment of the variable speed to arrive at the
desired standard speeds.

Mechanically, the L-75 consists of a horizontally-mounted
motor driving a long tapered shaft parallel to the turntable
surface. An idler wheel, running on a similarly horizontal
spindle and movable longitudinally throughout the entire
length of the tapered motor shaft, contacts both the shaft
and the machined underside of the turntable. As the idler
is moved along the shaft, the rotational speed of the idler
changes proportionally depending on the diameter of the
shaft at the point of contact. At the same time, as the motor
shaft increases in diameter, the idler is contacting a smaller
radius of the platter which means that the motor shaft need
not have so wide a ratio between its largest and smallest
diameters. In fact, it is rather a neat problem to design the
shaft and the travel of the idler to arrive at the desired speed
range. The motor shaft tapers quite rapidly from a maximum
diameter of 0.425 in. at the large end near the motor to about
0.200 in. over the range from above 78 rpm down to about
30 rpm, then steps down slightly and ends up with a diameter
of about 0.100 in. at the 16-rpm end. The idler wheel travels

the radius of the platter for a distance of 1.5 in. ap-
"v.The movement is controlled by the speed-change
{t corner =€ the chassis. This lever moves

4-pole
8.8 Ibs.

through an arc of about 25 degrees, and to facilitate setting
to the standard speeds there are adjustable notches into which
the lever latches. These “notches” can be moved slightly by
loosening a single screw for each one and sliding the notch
to the exact position desired. Thus in addition to having a
continuously variable speed when desired, the user can select
the four standard speeds accurately whenever fixed-speed
operation is desired.

At the right front of the chassis is the ON/OFF switch which
in addition to applying power to the motor also moves the
idler into contact with the tapered motor shaft and the under-
side of the platter.

The arm is completely counterbalanced with a large weight
at the rear, and the stylus force is adjusted over the range from
zero to 4 grams by a smaller weight on an offset rod which
extends forward from the tubular arm just back of the vertical
pivot. This rod is calibrated in half-gram steps for ease in
adjusting stylus force to the required amount.

Another rod is mounted on the rotating arm mount and
extends backward. This, too, is marked with a number of
notches into one of which a loop of fine plastic “thread”
is placed. This thread carries a small weight on the other end,
and the thread is dropped in an adjacent loop of corkscrew-
like rod also extending backward, but attached as a stationary
part of the arm mounting. This provides for anti-skating

¥ o

Fig. 1—Close-up of the idler retracted from the motor shaft.
In operation, theidler contacts boththe motor shaft and the
underside of the platter.

y Ly

Fig. 2—On/ofF switch at the right-front corner of chassis,
with the arm rest just back of it, followed by the cueing lever.
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compensation, and with the two weights furnished any degree
of compensation may be attained. Tables in the accompany-
ing instruction booklet indicate the weight to be used and the
notch into which the thread should be placed for the correct
adjustment for the stylus force being used. The hole through
the large counterweight is placed eccentrically to permit
adjustment to compensate for the bent-arm design of the
tonearm. The cartridge mounts in a removable shell which
is held on the end of the arm by a locking ring.

A large curved lifter located between the arm mounting
and the platter is raised or lowered by a lever just behind
the ON/OFF switch. The forward end of the arm can be held
on its arm rest—a plastic molding which holds the arm quite
firmly.

The 8.8-1b platter is neatly machined on the underside where
the idler contacts it, and it is dynamically balanced. A heavy
molded pad completes the unit, and accommodates a strobo-
scope disc at its center, with discs being furnished for both
50 and 60 Hz.

The turntable chassis is solidly mounted to a base frame,
neatly finished in walnut, and the frame itself is flexibly
suspended on a particle-board baseplate, using damped springs
for the mounting method. Thus the whole base is flexibly
mounted, contributing additional mass and therefore consider-
ably better silencing and isolation from external vibrations.
The baseplate is restrained by two metal plates which are
attached to the base frame by wood screws.

Performance

Putting the unit through the usual tests, we found that wow
measured 0.08 per cent, with flutter somewhat less at a com-
fortable 0.06 per cent. Signal-to-noise was measured at 39 dB
below a recorded level of 3.54 cm/sec at 1000 Hz, which is our
standard method of making S/N measurements. Rated under
the commonly used “ARLL” (audible rumble loudness level)
figures, the audible rumble works out to be approximately
-58 dB, while actually measured with the “A” network, rumble
was noted as -56 dB, which is excellent.

One performance feature which is desirable but not always
retained on automatic turntables is the accuracy with which
the stylus lands in the groove from which it was lifted when
the cue control is operated. Our reaction is that if a cue
control is provided—as it usually is—it should drop the stylus
down exactly into the groove from which it was lifted, and
the Lenco L-75 does just that. Not all do.

The idler in this unit deserves a special mention because
of its unique design. Most idlers used in phono turntables

have a thickness of about 3/32 in. and when they contact the
tapered motor pulley or shaft, there is likely to be a variation
in speed because of the finite thickness of the idler. It could
be contacting the motor shaft on its upper edge or on the
lower edge, or anywhere in between, resulting in a small speed
variation. In the Lenco L-75, the idler wheel surface is tapered
to ensure contact only at the center of the idler’s thickness,
which means that the point of contact is relatively fixed when
set, and the speed variation is therefore minimized. This is,
in our opinion, a good feature, and worth mentioning.
Furnished with our test model was an Elac STS-344 car-
tridge, and with it we found that tracking remained effective
down to a stylus force of %2 gram. The limitation appears to
be in the cartridge rather than with the turntable and arm
combination. For the user who wants complete flexibility
in speed control, the Lenco L-75 is probably the only unit
on the market which will provide a rotational speed of 34.87
rpm if the user should actually want that speed--or even 56.14
rpm, or any other speed between 15 and 83, for whatever
reason a user might have for such un-standard values. It is
attractive in appearance and effective in operation.
C. G. McProud
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Fig. 3—The mounting of the Lenco arm, showing counter-
weight with its eccentric hole, stylus-force adjustment weight,
fixed and moving arms for the anti-skating mechanism, and
the curved cueing lift.
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Audio Dynamics
XLM Stereo Cartridge

MANUFACTURER'S SPECIFICATIONS

Sensitivity: 3.5 mV at 5.5 cm/sec (nominal). Suggested
Tracking Force: 0.6 grams. Frequency Response: 10 Hz to
20 kHz =2 dB. Channel Separation: 25 dB, 50 Hz to 20
kHz (nominal). Compliance: 50x10°° cm/dyne. Stylus Tip
Dimensions: .0007"" x .0003"" (elliptical). Price: $50.00.

The new XLM stereo cartridge by Audio Dynamics differs
considerably in construction from the design introduced with
the ADC-25, principally in the stylus assembly. In the earlier
model. the stylus was installed in a small plastic molding w~
fitted onto the body of the cartridge, with the p
bedded in the cartridge bodv 7 ~d the ind






