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Incredible as it may seem, six years
ago only the most avid followers of
authentic sound reproduction were
familiar with the Pioneer name. Yet,
Pioneer’s reputation for quality
craftsmanship has been 35 years in
the making. And it’s continually being
enhanced with each new component
introduced. Case in point. Pioneer’s
outstanding AM-FM stereo receivers.
They're the superb result of every-
thing we've learned about sound and
quality sound reproduction.

Reliability through exhaustive

quality control.

Pioneer builds each receiver as
though it was one-of-a-kind. To begin
with, we produce virtually every part
that goes into our receivers on our
own production lines. So we know
we're putting in the best there is.
Until it's a completed unit, each
receiver is continuously checked and
inspected every step along the way.
(A receiver in production travels on
the average of twice the length of a
football field. You can imagine how
many quality checks it undergoes.)
Still, that’s not where our quality
control stops. Because each receiver
is then subjected to another rigid
round of inspection before it's shipped
to your Pioneer dealer. As a result,
the Pioneer receiver that ends up in
your home is as trouble-free as a
receiver can be. To top it off, Pioneer
backs it up with a full two-year
warranty on parts and labor.

All the versatility you need — plus.
Pioneer designers are people-
oriented. You’'ll appreciate this when
you see that each receiver has more
than a full complement of connections

for every music source available:
records, tape, FM, microphone, and
4-channel. You can do your own tape-
to-tape duplicating and even make
listening tests of different phono
cartridges and speaker systems.

Conceptual diagram

Not This

Consistent power to spare.

Merely comparing the power
capabilities of different brands of
receivers does not tell you what’s
behind the power. Not only do these
Pioneer receivers provide more
comparable watts for your high
fidelity dollar, they also deliver
consistent power throughout the most
vital listening area — the 20 — 20,000
Hz bandwidth. This is important. it
means you get better bass response
plus greater across-the-board
frequency response with absolute
minimum distortion.

Great specs + top sound =
outstanding performance.

To many hi-fi buffs top performance
means great specifications and
impeccable waveforms. However,
most people listen first and check the
specs later. Whatever your modus
operandi, you’ll be more than
delighted with Pioneer’s outstanding
performance.

Here’s a mini spec list:

SPE_CIFICATI_ONS . sxs2  SX-727 - _s_x-t_s_zs_ ) §)?-525 =
IHF Music Power 270 195 110 72
4 ohms watts watts watts watts
RMS @ 8 ohms.
Both channels driven 60+60 40+40 27+27 17+17
@ 1KHz - watts watts watts watts
FM Sensitivity (IHF
(e lonmr one e 170V 18w 200V 22wV
Selectivit
(The higher 31'6 better) B t75dB +70dB —t?O_dB +_45_d_Bi
Capture Ratio
@eFl)ower_the better) 1.5dB 2.0dB 2.5dB 3.0dB
Power Bandwidth All exceed by a wide margin the
- usable sound frequency spectrum

INPUTS:

Tape monitor 2 2 2 2

Phono 2 2 2 Phono/Mic.

Auxiliary 1 1 1 1

Microphone 2 1 1 Phono./Mic.
e p— e — S _(as above)
OUTPUTS:

Speakers 3 3 3 2

Headsets 2 1 1 1

Tape Rec. 2 2 2 2

Easy-to-use features increase
listening enjoyment.

All four receivers share many basic
features for simplified operation, such
as loudness contour, FM muting,
click-stop tone controls, mode lights,
signal strength meters, and a super
wide FM dial scale. With Pioneer’s
wide variety of models to choose
from, you're bound to find just what
you're looking for in the way of
sophistication and refinements.
Unanimous acclaim from the experts.
Stereo Review: ‘“‘Pioneer’s moderately
priced SX-727 has a degree of
operating flexibility and electrical
performance previously found only in
some of the most expensive receivers
... The array of operating features is
impressive . . . In its flexibility and in
many areas of its measured per-
formance it is somewhat better than
much of the competition at its price
level.”

Audio: “We find the SX-727 to be a
rugged, reliable instrument that
certainly represents state-of-the-art
receiver technology in its design and
performance.”

Hi-Fi Stereo Buyers’ Guide: “This
(SX-828) excellent performer features
full power output at all frequencies . ..
excellent reception of weak FM
signals . . . selectivity was excellent.”

High Fidelity: “* ... Solid quality . ..
Pioneer has avoided a make-do
approach in the SX-626; we wish we
could say the same for all under
$300 receivers.”

Stereo Review: “...We were especially
impressed by the solidity and precise
‘feel’ of the SX-626's controls. Clearly,
nothing has been skimped in the
mechanical design and construction
of this receiver. It is a joy to use, a
very good value in every respect.”

A Pioneer receiver costs less
than you’d imagined.
Normally you’d expect to pay a lot
more for such quality, performance
and features. But not at Pioneer. We
believe sensible pricing goes hand in
hand with craftsmanship. Let your
capable Pioneer hi-fi dealer give you
a complete comparison demonstra-
tion. It’s the only way to find the best
in high fidelity and the best high
fidelity for you.
SX-828 — $469.95; SX-727 — $399.95
SX-626 — $329.95; SX-525 — $259.95.
Prices include walnut cabinet.

U.S. Pioneer Electronics Corp.
178 Commerce Rd., Carlstadt,
New Jersey 07072.

W PIONEER’

when you want something better

West: 13300 S. Estrella, Los Angeles, Calif. 90248 / Midwest: 1500 Greenleaf, Elk Grove Village, 1. 80007 / Canada: S. H. Parker Co
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Better music, whereveryou
listen. Real fundamental, bass,
including the attack of tympani
and organ. An almost tactile
feeling of presenze. And
transparent highs, providing
unusual instrumentail definition.

First and foremost. we built
the LDL 749 to satisfy our own
desire for musical enjoyment.

Including the spatial sensations:
from the intimacy o small
groups to the awescmeness of
full orchestra.

With their precise cambination
of forward-radiated scund and
panoramic reflection, (DL 749's
are o compact, elegant way fo
put the concert hall in your
listening room. At $3C0 per pair!
the price is as reclistic as
the sound

*Prices shghtty higher in south and west. Caafier inquines invited,
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IMPROVE

Sometimes high fidelity people lose
sight of what it’s all about: Sound.

The ultimate test of any piece of
high fidelity equipment is what you
hear.

That’s why, of all the statements
made by equipment reviewers about
our Garrard Zero 100, the most
significant were these:

“Using identical virgin records,
and virgin styli in identical good
cartridges, the Zero 100 on occasion
sounded markedly ‘crisper’ than
other turntables.” Rolling Stone.

“A listening test proves to bring
new life to many records, noticeably
reducing distortion on the inner
grooves.” Radio Electronics.

Pickup head pivots P.U.arm

Stylus, " this direction a5 arm Articulating pivot- ——
N 1

arm
racks across records.  pivot—fixed  fixed
L_Z ] 1 :):]
I

-

Pickup arm Articutating arm

“From about 7 in. diameter to
runout, the Zero 100 delivers
considerably less distortion and
greater definition than with the
same pickup mounted in a standard
arm. The improvement in sound
quality is notably impressive.”

Elementary Electronics.

“The articulated arm of the Zero
100 produced less distortion, and
therefore greater definition, on
high-level, musically complex
passages, from the inner grooves.”

Hi-Fi Stereo Buyers’ Guide.

That’s what reviewers actually

Check No. 10 on Reader Service Card

heard when they tested the first
automatic turntable with Zero
Tracking Error. This is, to our
knowledge, the first time a
turntable has been given credit for
making records sound better.

True tangent tracking geometry. -
The Zero 100 tone arm.

cartridge tangential
ta record groove.

Cartridges and other components,
yes. But never a turntable — until the
Zero 100.

By this time you probably know
how we achieve Zero Tracking Error.
The principle of the articulating arm,
continually adjusting the angle of
the cartridge so it is always at a 90’
tangent to the grooves, is a simple
one. But the ingenious engineering
and the development of the precision
pivots to make the principle work,
took several years.

But enough from us. Let’s go back
to what the reviewers say about the
Zero 100.

“It probably is the best arm yet

UR HEARING
FOR $20

offered as an integral part of an
automatic player.” High Fidelity.

“All of these features combined
into one automatic turntable make
news, even though some are found on
other units. Only in the Zero 100 are
they all put together.” Audio.

When Audio talks about “all of
these features” they're referring to
such things as our magnetic
anti-skating, variable speed control, -
illuminated strobe, viscous-damped
cueing, 15° vertical tracking
adjustment, patented Garrard
Synchro-Lab synchronous motor and
our exclusive two-point record
support in automatic play.

But all of this gets back to our
original point. It is the sound that
makes the difference. After all, a
$200 record player should give youa
really meaningful difference. And
the high fidelity experts agreethat
people who own a Zero 100 will hear
better than people who don't.

If you’d like to read the reviews in
full detail, we'll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to:British Industries Company,
Dept. F 13, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with

Zero Tracking Error.

Dist. By British Industries Co., A Division Of Avnet. Inc.
Mtg By Plessey Ltd
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Special Quadraphonics
Issue

Progress Report on quadra-
phonic sound with articles
by Len Feldman, Ben Bauer,
Harry Maynard.

Equipment Reviews Include:

Panasonic 740 US Tape Re-
corder

Realistic QTA-790 Receiver

AUDIO TESTS 13
QUADRAPHONIC
HEADPHONES

About the cover: This month
we present test reports on 13
quadraphonic headphone sets.
Certainly this is an area of high
fidelity which has undergone
a great deal of development

in the past several months,
witness the fact that many of
these headphones were only
released during the past year.
So far as we know, the field
received its initial impetus just
3 years ago in the June, 1970
issue of Aubio. Our report be-
gins on page 28.

uly
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Frequency of a *‘Click”’

Q. What is the frequency of the “click”
sound heard when a 1.5 V flashlight bai-
tery is temporarily connected 10 a loud-
speaker (as when phasing a system)?—
F. Alexander, Maspeth, New York.

A. The voltage applied to a speaker
for phasing purposes is, in this case,
a DC voltage. This voltage, therefore,
has no frequency.

Application of this voltage will cause
the speaker’s cone to move one quarter
of a cycle. When the voltage is re-
moved. the speaker returns to its rest
position, completing what could be
considered to be the first half of an
audio cycle. (This statement assumes
that we have a perfect loudspeaker.)

No loudspeaker is perfect. Therefore,
when the DC voltage is applied, the
speaker’s cone will move. Because of
its inertia, the cone will move some-
what beyond the point determined by
the magnitude of the DC voltage and
the strength of the magnetic field
surrounding the voice coil. The cone
then moves back the other way, at-
tempting to come to an equilibrium. It
may move past this proper equilibrium
point and, therefore. have to reverse
direction once again. The cone will,
of course, finally come to its proper
rest position. When the voltage is re-
moved, the cone begins to move toward
its normal rest position. Again, the
inertia of the cone assembly will cause
the cone to overshoot that rest position.
Once more. therefore. the cone will
oscillate around that rest position. The
amplitude of these oscillations will be
determined by the speaker's damping.
The frequency of the oscillations will
be determined by the mass of the cone
and voice coil assembly, plus the spring-
iness of the suspension of that cone.
The suspension, of course, might well
include the air trapped within the
speaker enclosure.

In addition to the speaker's own
resonant frequency, you may also hear
frequencies which are determined by
resonances within the enclosure which
were excited by the sudden movement
of the cone.

This cone’s sudden movement may
also excite resonances in the listening
room, giving rise to added sound.

What you hear, then, is a composite
sound. not at all related to DC voltage.

Disc Rotation or Groove Dis-

placement

Q. From my calculations. the outer
grooves of a [2-inch LP travel at just
over 53.8 em/sec. If I am correct, why

is my Shure RM90IE rated at 6.2 mv/
channel at 5 cm/sec? Even trackability
raiings are at speeds of 25 cm/sec and
below. Is the outpur voliage directly
in line with increase or decrease of the
disc’s speed’—Art Cook, Indianapolis,
Indiana.

A. There is no direct relationship
between disc speed and groove velocity.
We are not interested in how much
groove material passes under the stylus
during one second. We are interested
solely in the displacement of the
groove. If we could add up the total
groove displacement. vertically and
horizontally, during one second, the
result should be equal to the figures
you see on the charts for output voltage
versus cm/sec. [t is not the amount of
material passing under the plavback
stylus which results in the production
of a signal: it is the displacement of
the groove by the modulation imposed
on it during the cutting process in
which we are interested when we spec-
ify the parameters for a phonograph
cartridge.

Matching a Four-Channel System

Q. I have gone four-channel. I have
a JBL amplifier and two JBL speukers.
I added the EV [244X decoder/ampli-
fier and two KLH 32 speakers.

Is that a good maich of equipment? |
sometimes wonder if' I am really hearing
four-channel sound —Charles N. Bailey,
Pawtucket, Rhode Island.

A. T cannot determine from here
whether or not you really have a good
match between the two brands of
speakers you are using. | can say only
that T believe that the safest way of
matching speakers is to use the same
make and model of speaker for all
four channels. Not doing so can result
in shifting of the image, tied with
changes of musical pitch or instru-
mental textures.

It you do not seem to hear four-
channel sound, it may be that you do
not have your speakers properly
phased. Even if you have the front
pair properly phased. and the rear
properly phased, it may be that the
phase of one pair must be reversed
with respect to the phase of the other
pair. In other words, you may have to
reverse the leads of each speaker in
one pair of speakers only.

In addition, check the balance be-
tween front and rear channels.

It can also be that your program is
not four-channel, and does not have
enough ditference information to
produce the desired spatial effect.

AUDIO « JUNE 1973



TEAC
announces

a major achievement in
tape technology:

A totally new
transport drive system
has produced
the First cassette deck with
record and playback
wow and flutter
of less than 0.07%!

Measurably better than
any other cassette deck
in the world.




THE TEAC 450

with enhanced Dolby* system.

No other cassette
deck can touch it.

Here’s why it has no peer

among cassette decks

and why its specs are matched
by only a few reel-to-reel decks.

TEAC can now announce a re-
markable achievement in sound:
a cassette deck with an enhanced
Dolby system, and record and play-
back wow and flutter of less than
0.07%! This WRMS measurement
is not just an abstract statistic; it
1s a measurement that assures you
a steady, flutter-free sound pre-
viously unheard of in cassette
decks. This is measurably better
than any other cassette deck in
existence!

How did we do it? With a hard-
headed, uncompromising philos-
ophy of design leadership, and
incredible quality control.

The heart of this accomplish-
ment is TEAC’s new transport
drive system—a system with all
new parts and exceptional critical
tolerances.

ot

tape to be transported at a much
steadier rate, smoothing the tape
flow and greatly reducing one of
the significant components con-
tributing to wow and flutter.

Item:
our new clutch

Until now cassette decks had
clutches that, because they were
mass produced, had variations
that created unacceptable vari-
ants in tape torque and head-to-
tape contact. Our new slip clutch
for the supply and take-up reels
has been eriti-

+0.20 T

] cally machined

torque — perfect

ALbALA A A balance of ten-
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take-up reeland
capstan. This
helps eliminate
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¢ ' another of the

(Actual wow and flutter chart of the 450 shows WRMS
measurement of considerably less than 0.07%.)

Item:
our new capstan

A newly designed capstan has a
shaft with a diameter of 2.4 mm.
The shaft has a eritical tolerance
of 0.15 microns (the accompanying
diagram shows this 0.15 micron
tolerance enlarged 4000 times).
This perfect roundness allows the

-03

- 06

B 10 15 20 25 30

(Actual tape speed chart using TEAC
test tape with 3 kHz signal is extremely
constant over 30 minute time span.)

causes of wow and flutter, and
reduces level fluctuation (drop-
outs) to a new low for cassette
recording.

Item:
our outer rotor motor

Our hysteresis synchronous mo-
tor has the outside revolving,
rather than the inside—as in a
normal motor.
The flywheel is
exceptionally
large (93mm)
and has twice
the mass of any
other TEAC fly-
wheel. This increases the inertia
and stability of the transport drive
element which pulls the tape.

Our outer rotor motor is even
dynamically balanced, to be com-
pletely free of e
rotation varia- s o
tion! It drives s B
the capstan
flywheel
with a pro-
fessional
quality flat
belt made
of a new
synthetic
material created
for minimum [,
stretch and maximum durability.

1
| AMICRON IS g0 \

OF A MILLIMETER

Ky AN

(Actual ‘“Roundness” tolerance of the
450 capstan shaft shows enlarged critical

tolerance of 0.15 microns.)



CASSETTE DECK

Item: our enhanced
Dolby system

TEAC has given Dolby circuitry
a significant new flexibility: our
exclusive Dolby FM /Copy control.
In the past, when recording Dolby-
ized tapes or Dolbyized FM broad-
casts, the high-pitched emphasis
of the encoded Dolby signal was
heard as you monitored —an inac-
curate and disturbing represen-
tation of the sound being recorded.
The exclusive TEAC Dolby FM/
Copy switch decodes the Dolby sig-
nal for monitoring, while leaving
the recorded encoded Dolby signal
undisturbed.

While today there are only a
handful of Dolbyized FM stations
broadeasting throughout the coun-
try, TEAC has created this for-
ward-thinking feature to enhance

BIAS

NORMAL

your enjoyment of their signal.

And for good measure, we've
added an automatic output stabi-
lizing network that maintains Dol-
byized levels despite changes in
the line levels!

So what else is new?

Literally dozens of new exclu-
sive TEAC features—both elec-
tronic and mechanical —can be
found on the 450. For instance:

Three-level bias and equalization.
Flick the two switches and in-
stantly adjust for normal, high
output or chromium dioxide tapes.
A vital, but neglected feature in
other cassette decks.

Automatic timer circuit. You can
plug into an external timer and
control your entire system when
you’re not present. The 450 will
turn on automatically, come out of
pause, record, then shut off any
connected component, as well as
its own electronics, at the end of
the tape!

. b . g 0 e

Mic| line mixing. A feature of
reel-to-reel decks now found on the
450. Professional slide controls al-
low you to mix 2 mic inputs and 2
line inputs to create voice and
stereo Instrumental mixing.

Lighted tape run indicator. A
glance at the 450 from across the
room tells you the tape is flowing
normally.

Two heads. A record-playback
head and an erase head of a new
material called Permaflux—the
lowest distortion head ever made.

Solid-state triggering devices.
Solid-state switching and the eli-
mination of relays further en-
hance reliability.

Signal-to-noise ratio of 60dB.
This important rating places the
450 with the finest in reel-to-reel
decks. Which translates into su-
perior sound.

DOLBY NR DoLBY TIMER

FM/COPY

LED. A light emitting diode
backstops your 2 VU meters by
warning you of transient high-
level highs, and helps you avoid
saturation distortion (about which
we’ve spoken in a previous ad).

What does it
all add up to?

A cassette deck that is in a class
by itself. A sophistication in tape
technology that is exclusive with
TEAC.

The TEAC 450 has the flexibility
to function as a complete record/
playback unit, or as an integrated
component in a total system. It is
a pace-setter for the industry.

And to top it all, TEAC now of-
fers a two-year warranty on all
parts and labor —a warranty that
reflects total confidence in our
superior TEAC engineering and
workmanship.

That 0.07% wow and flutter
may be much better than anyone
else’s cassette deck. Butitisonly a
hint of things to come from TEAC.

Only a hint.

Here are the specs:

Heads

Two, erase and record-playback, 4 track
2 channel stereo.

Motor

Hysteresis synchronous outer-rotor motor
Wow and Flutter

0.07% (wrms)

Frequency Response

30—16,000 Hz (Chromium dioxide tape)
Signal to Noise Ratio

60 dB (with Dolby process)
Dimensions

6%%16" (H) x 17%" (W) x 1036" (D)
Features and specifications subject to change
without notice

*Dolby is a trademark of Dolby Laboratories, Inc.

TEAC

The leader. Always has been.

TEAC Corporation of America « Headquarters: 7733 Telegraph Rd., Montebello, California 90640
TEAC offices in principal cities in the United States, Canada, Europe, Mexico and Japan.

Check No. 29 on Reader Service Card



THE
MIND
CHANGER

ELAC/MIRACORD
50H MARK 11

The Elac/Miracord 50H Mark I,
with hysteresis synchronous
motor, is certair to change
your way of thinkirg about auto-
matic changers. Featherweight
pushbutton controls start,
stop, even replay a record
without dropping the next. A
gentle flick of the cueing lever
floats the viscous damped arm up
from the record and floats it
down again in the same groove
or anywhere on the record. Also,
effective anti-skate, precise

tracking below % gram,
variable speed control, built-in

illuminated strobe, and a simple,
exclusive leadscrew with
built-in guidepost gauge for

proper and crit.cal stylus
overhang adjustment! And lots¢
more! The Elac/Miracord S0H

Mark II! There is a difference in
record players. See it. Hear it.
Today.

ELAC DIVISION, BENJAMIN ELECTRONIC
SOUND CO.. FARMINGDALE, N.Y. 11735

DIVISION OF

I BEN)JAMIN|
we put more engineering in...
s0 you.get more music out.

Check No. 8 on Reader Service Card

Tape Guide

Herman Burstein

Recording With a Timer

Q. Within the past week a new use
for a tape recorder has occurred to me,
namely unattended recording of certain
radio programs which are broadcast
while I am at work and are missed for
that reason. In connection with this.
I have a question. Should I be concerned
that the “Plav” button on mosit casseite

recorders needs to be pressed ahead of

the time the recording is made, so that
the timer will need only to operate a
switch to start and stop the recorder?
I believe that the “Record” bution
merely operates a switch, but that the
“Plav” button presses the capstan against
a rubber roller. In this case a flat spot
would develop on the rubber tire. I have
not bought a cassette machine yer,
partially because of this question. Do
vou know of a wav in which this pos-
sible source of trouble can be avoided.
mavbe by choosing a certain muachine,
or otherwise?-Richard T. Kroll, Ann
Arbor, Michigan.

A. You are correct that you may run
into the problem of “flatting™ the pres-
sure roller in case you preset a tape
machine for operation by a timer. I
really don’t know of a general solution
for this problem. and can only say that
it depends upon the machine you use.
Some tape machines intended for re-
mote control may avert this problem:
that is, the pressure roller may not
press against the capstan until opera-
tion starts. Inquire of the audio store
(s) where you plan to purchase a ma-
chine as to which ones are suited for
operation by a timing device.

Takeup Reel Squeak

Q. I own a Sony tape deck TC 255.
I use it in the vertical position and
sometimes the takeup reel has a nasty
squeak. It is quite loud and annoving.
I've 1aken the unit apart and oiled ac-
cording to the manufacturer’s instruc-
tions. The squeak persists. How can 1
get rid of it?-David Tishler, Lawton,
Oklahoma.

A. I have no answer inasmuch as the
problem is a peculiarity of one parti-
cular brand and model of tape ma-
chine, rather than a general problem.
[ suggest you query Sony.

Footage Counter Use

Q. A problem with my 1ape deck is
that the counter registering footage is
way out of line with the actual amount

of tape used. How mav I correct this
problem?—David ~ Tishler.  Lawton.
Oklahoma.

A. The so-called footage counter
does not count feet. It only counts
numbers (of turns of the takeup reel),
which are indexes to the various por-
tions of a reel. The counter enables
one to locate (approximately) any de-
sired part of the reel. provided one has
previously noted the corresponding
number.

Noise Suppression for 78's

Q. I have quite a large collection of
78 rpm records dating back to 1910. I
am attempting to capture them on tape.
The results, of course, are scratchy and
full of surface noise. Can vou point me
in the direction of how to do the best
that an amateur can, including how to
clean the records in the first place?—
Robert Dycr, Ridgewood, New Jersey.

A. My preference for cleaning re-
cords is simply soap and water. Others
have more sophisticated ideas, and you
might consult your local record shop
in the matter. However, washing will
not affect noise, at least not appre-
ciably.

Some fairly good noise suppressors
were marketed in the past for amateurs,
with prices they could generally afford.
You might inquire of your audio dealer
whether he knows of any still around.
Such devices are available at the pro-
fessional level, but are quite costly.

The following expedients may help
you to reduce noise in copying 78 rpm
records onto tape. Record at 3% ips,
rather than 7Y% ips, because treble re-
sponse, and therefore noise, tends to
be less at the reduced tape speed. For
further reduction of treble response,
increase the bias in your tape machine;
of course, if you increase bias enough,
you can record at 7'%2 ips. On the
other hand, don’t tamper with bias
unless you have the facilities for re-
storing it to the correct level. You may
find that you get better results using
an elliptical stylus, such as that used
for LP’s, instead of a 3-mil spherical
stylus ordinarily recommended for 78
rpm records.

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 18107. All letters are
answered. Please enclose a stamped, self
addressed envelope.
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Can you live without
a 400 watt amplifier?

Mayte. If you're content to listen to music at a less than Eml o] .
realistic level. Or if you don’t mind the loss of quality » | |
caused by clipping during the more dramatic passages in ap r /i e i
your favorite records. On the other hand, if you want to — 1
. a . . . |
listen at a real-life level without distortion, you need o 5] il
! . 0C ¥ 200 2
at least 400 watts of amplifier power. Other things being s,
al, the mor wer you have to drive those fine Phase Linear 400
equal; he more U0 A you : ; 400 watts EMS direct coupled solid
speakers, the more faithful the sound. Julian Hirsch put state stetec power amplifier.
: o R : L _offici POWER: Greater than 208 watts/chan-
it 'thIS way: Ap}gne using a low-efficiency speaker . . . el RMS Both channsis criven. intg. 8
with an amplifier in the 30 to 50 watt class cannot approach ohms. Power &t clipping typically 250
o : 2 ; g I watts/channel into 8 ohms and 400
realistic listening levels without severe clipping.” And watts/channel RMS into 4 ohms. HAR-
. ) : . : MONIC OR LM. DISTORTION: Less
Audio, after listening to the Phase Linear 400, said, than 25% typically less than 05%.
.many people do not realize just how much power is PROTECTION: Patented protection cir-

cuit moniters energy, shuts down am-
plifier it cae operatng levels are
excezced. HUM AND NOISE:
Beter ‘Fan 100 db below 200
v/ats. STABILITY: Absolutely
stakle with all speaker loads
including zl2ctrostatic
Jrite. WAR=ANTY: Three
years, parls and labor.
PRICE: $499.00
WALNUT CABINET:
$37 CO0.

rr

necessary to handle peaks without clipping . ..
Stereo Review summed up: “A superb ampli-
fier, iurmshmg the essential qualities o: the

; - (Phase Linzar) Model
700 at a mach lower
price (almost a
bargain in today’s
market).”

Advanced design heat sink
provides protective cooling.

At $499.00 why live with anything less
than the Phase Linear 400? Ask your
dealer for an audition.

Shhase

Yinear
400

THE POWERFUL DIFFERENCE

PHASE LINEAR CORPORATION
P.O. BOX 549
EDMONDS, WASHINGTON 98020
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Behind The Scenes ......

This column is usually concerned
with some specific event or subject . . .
something with a central theme. There
are occasions however, when there are
a number of matters clamoring for
attention and 1 am compelled to deal
with them in what might be charitably
called a “bits and pieces” column. This
present effort is of that genre, so if this
is not your “cup of tea”, you can always
turn to the pithy and pungent comments
of our dear Editor, or catch Canby’s
latest musings, or even read our classi-
fied ads . . . a fascinating glimpse into
the microcosm of audio exotica.

The hi-fi industry has a number of
trade publications, notably “Audio
Times” and “High Fidelity Trade
News”, that at regular intervals surveys
business conditions of audio retailers
throughout the country. While the sur-
veys of the past few months reflected
the overall state of business, there was
heavy concentration on the impact of
quadraphonic sound and it’s contribu-
tion to sales. It was interesting to note
the diversity of opinions and the experi-
ences of dealers in various sections of
the country.In somestores where quadra-
phonic sound has been enthusiast-
cally accepted and agressively mer-
chandised, it has accounted for as much
as one third of total sales. This is the
exception rather than the rule, with
percentages of sales in most stores
appearing to run between 5 to 15 per-
cent. There are also a distressing number
of stores in which quadraphonic sound
is given the *“Bah!-Humbug!” . . .
“Who needs it” kind of treatment. They
are entitled to their opinion of course,
but one rather suspects that type of
outlet still offers sharpening services
for cactus needles! All kidding aside,
the surveys showed that there was a
general acceptance of quadraphonic
sound as a fact of life, and as a dis-
tinct marketable entity. However, there
was also universal concern that the
quadraphonic disc war was causing

10

much confusion among their customers,
fomenting fears of equipment obsoles-
cence.

Well, the dealers can take heart,
because their laments have not fallen
on deaf ears. 1 pointed out several
months ago that at the Consumer
Electronics Show in June, we would
almost surely see receivers with built-
in SQ, QS and CD-4 facilities. It is now
certain that this will be the case, al-
though by no means across the board
with the products of all receiver manu-
facturers. What precipitated this as
much as anything, was the signing of
the Warner record group to the CD-4
system. Even the most obtuse could see
that both the matrix and the discrete
camps have plenty of clout, and that
co-existence is the order of the day.
Obviously the customer is going to
pay more for such expanded facilities,
and with the fragile inter-national
money situation, the rise could be
quite considerable. But whatever the
ultimate cost of these units, their mere
existence can allay the fears of obsoles-
cence. In essence, the ball will be tossed
back to the dealer, and it will be up to
the dealer to effectively demonstrate
all the quadraphonic modes of these
new units and turn his customer’s
apprehensions into sales.

The next item on the agenda will
be short and to the point. T get more
mail from readers asking where they
can purchase pre-recorded open reel
tapes, than almost anything else. I have
furnished this information before . . .
ye Editor has proffered it as well, but
here it is again. The King Karol Record
Shops in New York specialize in tape
in all formats, and operate a mail order
service. The Sam Goody shops, have
similar service, with not quite the depth
of stock. Columbia has not issued any
open reel tapes for some time (more’s
the pity) but catalog items can be ob-
tained in these shops. The open reel
situation at RCA is somewhat similar,

except that they have made a deal with
a company called “Magtec”, to issue
catalog items (which incidentally will
return to the original 7% ips speed,
instead of the 3% ips of latter years)
as well as new productions, including,
it is rumored. quadraphonic tapes. Both
of the aforementioned stores carry items
from the Ampex Stereo Tapes catalog,
but for some time now Ampex has been
operating a successful open reel mail
order service which is said to offer 24
hour “turnaround” on orders. You can
get an Ampex catalog covering 6000
some selections on over one hundred
different record labels by sending 50
cents and writing 1o . .. Ampex Catalog
Offer, Box 178, Elk Grove Village,
Hlinois 60007. Keep those open reels
rolling!

Speaking of Ampex Stereo Tapes, it
is a pleasure to announce that they
have decided to issue quadraphonic
open reel tapes. In fact T have the first
six productions. From the London cata-
log there is “Chacksfield Plays Bacha-
rach”: “Annunzio Paolo Muantovani™,
25th Anniv. album; “A Salute To Glenn
Miller”, Ted Heath Orchestra; and a
sampler entitled “The Quadraphonic
World of Phase 4 Stereo”. From Van-
guard their by-now-familiar “Surround
Stereo” sampler, and from Enoch Light's
Project 3 label, “Four-Channel Dyna-
mite”.

Admittedly, not much in this batch
for the classical buft, but they will be
coming along as quadraphonic masters
are made available to Ampex. In the
meanwhile, this first effort is very well
done, with excellent processing, in-
cluding fairly low hiss levels, although it
is obvious that Dolby B noise reduction
would be as helpful here as it was in
the recent issue of Vanguard “fore and
aft” Dolby tapes. London’s approach
to quadraphonic seems a bit more
conservative than the dynamic “free-
wheeling” philosophy of recording
espoused by Enoch Light. They use
surround techniques, obviously mix-
downs from 16 track material, but 1
have a feeling that none of the produc-
tions were originally conceived for
quadraphonic sound. Nonetheless, their
tapes are quite effective, certainly pro-
duced with a sharp ear for musical
values. On the sampler is a richly
sonorous and spectacular excerpt from
“Victory At Sea” and a vividly atmo-
spheric arrangement of the ‘“Russian
Cavalry Song”, with parts of Borodin’s
“Prince lgor” interpolated into the
score. The Glenn Miller tape uses all
the old familiar arrangements, which
are played almost by rote, but this will
not bother those who want a literal
re-creation, if not the spirit of the
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The ADC-XLM “..inaclass by itself.”

That’s the way Stereo Review described our XLM. High Fidelity head-
lined their review, “Superb new pickup from ADC” and went on to say,
“__.must be counted among the state of the art contenders”” And Audio
echoed them with, “The ADC-XLM appears to be state of the art”’

With the critics so lavish in their praise of the XLM, there’s hardly any
necessity to add anything. Far better to let the experts continue to speak

for us.

Frequency response The CBS STR-100 test
record showed less than=1.5dB variation up
to 20,000Hz. Stereo Review

response is within =2dB over the entire range. Audio
Frequency response is exceptionally flat. High Fidelity

Trackmg This is the only cartridge we have seen
that is really capable of tracking almost all stereo discs
at 0.4 grams. Stereo Review

The XL M went through the usual torture test at

0.4 grams (some top models require more than a
gram). High Fidelity

The XLM is capable of reproducing anything found on
a phonograph record. Audio

Distortion Distortion readings. . .are aimost
without exception better than those for any other model
we ve tested. High Fidelity

The XLM has remarkably low distortion in comparison
with others. Audio

At 0.6 grams the distortion was low (under 1.5 per
cent). Stereo Review

Hum and noise The XLM could be instrumental
in lowering the input noise from the first stage of a
modern transistor amplifier. Audio

The cartridge had very good shielding against

induced hum. Stereo Review

Price This would be a very hard cartridge to surpass
atany price. Stereo Review

We found it impossible to attribute superior sound to
costlier competing models. High Fidelity

Priced asitis, itis a real bargain in cartridges. Audio

The Pritchard High Definition
ADC-XLM $50.

Pickett District Road. New Milford. Connecticut 06776

@. AUDIO DYNAMICS CORPORATION
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“Miller Sound”. All in all, an auspicious
debut for Ampex quadraphonic open
reel tapes.

If you are at all serious about tape
recording, sooner or later you come to
the realization that the two line and
mic inputs provided on most tape ma-
chines are a decidedly limiting factor.
The answer to more mic and line inputs
is the use of an accessory mixer. These
come in all sorts of sizes, degrees of
sophistication and prices. | have used a
number of popular mixers over the
years, all of which had their virtues,
and all of which lacked certain features,
which from my viewpoint at least,
would have been desirable.

For some time now I have been using
a Prokit SM-6A mixer made by Gately
Electronics of Havertown, PA. This
unit is available as a kit at $299.00, or
factory-wired at $499.00. It is well
worth the money in the wired version,
and if you have the time and the dex-
terity to put the kit together, it’s a real
bargain. Being a lazy type cat, 1 opted
for the factory version. If you are tired
of lugging equipment on location
recordings, the first endearing feature
of this mixer is that it measures a mere
17 in. wide, by 3% in. high. by 9 in.
deep, and weighs in at about ten
pounds. Small as it is, it is loaded with
facilities, many of which are not avail-

able on larger and more expensive
mixers.

The Prokit will mix up to six signals
simultaneously, either line or mic inputs,
which are pushbutton selectable on the
front panel. Since the SM-6A is a stereo
unit, any of the six signals can be as-
signed to either channel A or B output.
Inputs 5 and 6 on the unit can be
switched to provide phono preamplifi-
cation with standard RIAA equalization.
Line or mic inputs one through four
can be switched to channel A or B, or
both . . . the latter point being of partic-
ular value to me. Control over each
input is via silky-smooth pots, and there
is a master pot for each output channel.
Two VU meters are provided, which
in the factory-wired version are set up
so that a “O” VU indication results in
a +4dBm output. Additional taps are
provided so that a “O” VU indication
can be either OdBm or +8dBm. On the
rear panel of the Prokit, the mic preamp
gain can be switched between 35 or
55 dB on each input, such range cover-
ing most dynamic, ribbon, or condenser
mics. There is also a switch that can
provide a low frequency cut at about
100 Hz on each input. A connection
for stacking units in parallel is provided,
to gain additional inputs. An accessory
EQ-6 equalization kit can be plugged
into the rear to provide equalization

Check No. 17 on Reader Service Card

on all inputs. A headphone jack accepts
600 ohm phones.

The Prokit uses top quality com-
ponents such as Allen Bradley pots,
UTC input transformers, Switch-craft
XLR connectors, Centralab push-button
switches. Plug-in integrated circuit
operational amplifiers are a feature of
the unit. Mic input impedance is 150
ohms balanced bridging, line input
impedance 100K unbalanced, and the
phono preamp is typical 47K unbal-
anced. Output impedance is less than
50 ohms, and output capability is
+20dBm (8 volts) into 600 ohms or
higher. Distortion is a very low 0.5
percent at +8dBm (2 volts) and noise
is inaudible at 127 dBm on mic chan-
nels. Even with the master gain control
half-open, the noise is -65dBm.

This “bare bones” description doesn’t
tell you what a pleasure it is to use
this versatile unit. Now I frequently
have friends visiting me for listening
sessions, and just to titillate them. I
play some 15 ips three-channel haif-
inch master tapes. Inevitably they want
copies of these, but most of them do
not have half-inch 3 channel machines.
Mixing down from 3 to 2 channels
before 1 acquired the Prokit, was a
real pain. Other mixers 1 have used,
while of generally excellent quality,
usually had an input configuration of
6 mics and but 2 lines. With the Prokit,
I simply assign the left channel of my
master tape to line input one, channel
A output; the right channel of the tape
to line input three, channel B output;
the center channel of my tape goes to
line input two, with both A and B
channel outputs. All done by manipula-
ting pushbuttons! Ot course, when my
friends playback the copy on their two-
channel stereo machines, the “hidden”
center channel is “reconstituted” and
appears between their loudspeakers.
Recently I had to make some radio
commerctals, with source material from
a tape machine, from discs, and live
voice on mic. No trouble at all with the
Prokit. Just plug in everything (including
direct pre-amplified phono) push the
right combination of buttons, “*ride the
pots”, and the job is done.

Truly, the Prokit is a delight to use
and performed flawlessly. If I have a
few quibbles, they are that I would
like to see either a pilot light showing
the unit is on, or illuminated VU meters.
(Good thing too, in dim locations.) Also,
while it is nice to have master pots on
the outputs of the two channels, things
would be handier if there was an overall
master pot controlling the level of both
channels simultaneously. Needless to
say, this function would be especially
valuable if you were using two Prokits
for quadraphonic recording. Enough of
nit-picking. Try one, youw’ll like it!



Fors200 you canbuy a
$200 turntable made by G,D,or M.

For*150 you canbuy a
$200 turntable made by BSR.

Just look at the specs and features:

Garrard Dual Miracord BSR
Feature Zero 100 1229 S50H-11 810
Motor type synchronous/ | synchronous | hysteresis synchronous
induction

Platter weight 3.51b. 7 1b. 6ib.,50z. 7 Ib.
Platter diameter JiEsE o0 12" 12"
Variable pitch yes yes yes yes
Integral strobe yes yes yes yes
Stylus setdown

adjustment no no no yes
Stylus overhang

adjustment yes yes yes yes
Cue/pause control | yes yes yes yes
Minimum stylus

pressure 0.25 gram 0.25 gram 0.5 gram 0.25gram
Wow 0.1% 0.05% (not yet tested)| 0.03%

(Stereo Review)
Flutter 0.07% (notyettested) | 0.07% 0.05%

(High Fidelity)
Rumble ; —555dB —56dB (notyettested)| —54dB

(Stereo Review)
Price $199.95 $199.50 $199.50 $149.50

When the engineérs at BSR set out to design the 810, they
had in mind an automatic turntable that would be as good
as, or better than, the finest turntables made by compet-
ing manufacturers.

As the comparison above clearly indicates, they
met their goal. But, equally important, they produced
a turntable that sells for $50 less than other top-
of-the-line models. This means that the $50 you
don’t spend on an 810 can buy you a hi-fi system
that is $50 better, or does $50 more. You can get
electrostatic head phones instead of dynamics,
or a Dolbyized cassette deck instead of an ordinary
deck. Or get a pair of microphones, or a mike mixer,
or better speakers, or even some new records
With BSR you save, and get the best.

ﬁﬁﬂ BSR (USA) Ltd., Blauvelt, N.Y. 10913
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Editor’s Review

IHF Standards

At a recent meeting of the IHF Standard com-
mittee, we were unanimous in our support for a
pink noise sensitivity measurement for loudspeaker
sensitivity. This involves the use of one-third
octave pink noise, centered on 400Hz and mea-
sured with one watt applied signal at a distance of
one meter. This measurement will be included in
our future tests of loudspeakers.

Don Davis, who is an occasional contributor to
AUDIO, recently formed his own company—
Synergetic Audio Concepts—which specializes in
training audio systems engineers. He will be con-
ducting seminars in 21 cities during the next few
months. Courses last for three days and pupils
use programmable computers and latest test in-
strumentation. Details can be had from: Syn-Aud-
Con, P.O. Box 1134, Tustin, CA 92680.

On Test

The following receivers are now being tested: Sony
7065, Sansui 2000X, Onkyo 555, KLH 52 and 55.
Tuners include the new Pioneer TX 9100 and
Dynaco AFM-6. Tape recorders include the Akai
GXC-46D and Wollensak 4750 cassette units and
the Akai 4000DS and Dokorder 9100 open-reel
decks. Among the loudspeakers are the APL 16,
Bozak Sonora, Microstatic HF unit, the ESS Heil
system and the Magnaplanar. The last named
systems have been in the listening room for some
weeks now and I really hate to part with them. As
the radiation pattern is a doublet, bass is slightly
attenuated but overall sound is clean with the kind
of transparency associated with the KLH Nines.

Demonstration records

The “Organ Music from Westminster” record
mentioned in the April issue (Design Acoustics
D-12 review) was made by Robert Fulton and
another disc I can recommend is his recording of
Robbinsdale Senior High School Symphonic Wind
Ensemble, directed by Robert Thompson. Wind
instruments are notoriously difficult instruments to
record but this particular record is exceptionally
clean with excellent dynamic range. The perfor-
mance is good too—I had trouble in convincing
listeners that this is just a High School Band! Mr.
Fulton builds his own microphones at a reputed
cost of $6000 each and the two used were electro-
static types having a polarising voltage of 6000!
Price of the record is $5.95 and it can be obtained
from: Romans, 8012 Cedar Avenue, Minneapolis,
Minn. 55420.
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4 (2) Channels

The new Schwann catalog contains a 4-page list-
ing of quadraphonic records and it is suggested
that many records sold as two-channel are actually
matrix records. In other words, they say—a four
channel compatible record is sold as stereo because
many people are not yet ready to accept 4-channel.
Maybe so; in any case it is an interesting thought.
See page 28 for the quadraphonic headphone tests.
Owing to space limitations, we couldn’t print the
cassette tape survey this month, but we’ll try and
find room in the next issue—patience!

Open-Reel

Interested in open-reel tapes? Barclay-Crocker of
11 Stone Street, New York 10004 issue an interest-
ing supplement to their catalogue, called “Reel
News.” The catalogue itself contains listings of
more than 3000 tapes and is well worth the price
of one dollar.

Congratulations

Our best wishes to H.W. Barnard who retires from
the “Wireless World’s” Editorial Chair this month.
And congratulations to Bill Rollins who has just
celebrated his 40th year in the loudspeaker busi-
ness. Bill started his career in 1933 working for
Utah at the princely salary of 35¢ an hour. In 1954,
he started Oaktron Industries who now make more
than 4% million speakers a year. Finally, to Walter
Hullsiek who is the new President of Fisher. He
was formerly a top executive with Admiral and
more recently, V.P. of corporate development at
Amana. Mr. Hullsiek holds a E.E. from the Uni-
versity of Minnesota.

See page 28 for our quadraphonic headphone directory
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Stanton.
Benchmark for an Industry.

Stanton’s 681 Series is the Calibration Standard
to recording engineers such as Robert Ludwig.

Whatever the requirements for recording and playback, Stanton’s
Series 681 cartridges are the Calibration Standard. And there is a 681
model enginzered specifically for ecach of these critical applications.
That’s why Stanton is truly the Benchmark for the industry.

The Stanton 681A —For Cutting Head Calibration. With Stanton’s
Model 681A, cutting heads can be accurately calibrated with the car-
tridge, for it has been primarily designed as a calibration standard in
recording system checkouts. Frequency response is factory calibrated
. u el o to the most rigid tolerances and the flattest

= # possible response is assured for precise align-

S - ment of recording channels.

The Stanton 681 EE—for Critical Listening.
Stanton’s Model 681EE is designed for low-distortion tracking with minimum
stylus force, regardless of the recorded velocity or the distance of the groove from
the disc center. High compliance, low mass and low pressure assure perfect safety
even on irreplaceable records.

All Stanton Calibration Standard cartridges are guaranteed
to meet the specifications with exacting limits. Their warranty
comes packed with each unit —the calibration test results for
that individual cartridge.

For complete information and specifications write Stanton NS
¥ & Magnetics, Inc., Terminal Drive, Plainview, L.1., New York. STANTO

All Stanton cartridges are designed for use with all two- and four-channel matrix derived compatible systems.
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IMAGINE:

THAT A MANUFACTURER
THROUGH INNOVATION DESIGN
AND LOW OVERHEAD PRODUC-
TION COSTS COULD PRODUCE
A LARGE FLOOR SPEAKER THAT
WOULD OUTPERFORM VIRTUALLY
ANY LARGE $600-$800 SPEAKER
FOR ONLY:

$400..

(RSL Studio Ill shown in
utility cabinet, walnut optional)

IMAGINE:

YOU COULD BUY IT WHOLESALE
FROM THE MANUFACTURER
FOR:

$23500

ROGERSOUND
LABORATORIES
A REALITY!

There are 14 models in
the RSL speaker line—
All at wholesale.

RSL

6319 VAN NUYS BLVD.
VAN NUYS, CALIF. 91401
(213) 787-6863 (213) 873-3345

r{hat’s New in Audio

Sansui Loudspeaker

Model SF-1 is described as a sur-
round-sound, omni-radial system
and it uses two 6 inch units with a
2% inch cone tweeter. One 6 inch
speaker faces downwards and the
other two co-axially mounted to
radiate upwards. Frequency re-
sponse is quoted at 55 to 20,000 Hz
and the system will accept a maximum
peak power of 45 watts. Price:
$139.95. Dimensions: 22 by 14 9/16
inches square.

Check No. 65 on Reader Service Card

Shure V 15 Mkl

This new cartridge from Shure has a
stylus with 25% less mass com-
pared with the Mk [I. A new iam-
inated core structure is used and the
net result is a significant improvement
in frequency response and other
parameters. Price: $72.50, with
biradial or spherical diamond stylus.

Check No. 67 on Reader Service Card
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Hear Muffs
These unusual

headphones are
not worn over the top of the head but
fit around the back of the head to form
a kind of soft cushion. They are ideal
“bed-phones” and the velour slip-
covers are available in a choice of
five colors. Price: $29.95.

Check No. 66 on Reader Service Card

Bozak 401 Loudspeaker System

This new system from Bozak is cailed
the “‘Rhapsody” and it uses a 12 inch
bass unit, a 6 inch mid-range and
a dual tweeter unit. A 3-position HF
level switch is fitted and the walnut-

faced enclosure measures 25%
inches high, 18 wide by 13% inches
deep. Price: n/a.

Check No. 70 on Reader Service Card
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The 400 millisecond miracle.

Most people
seem to take for
granted the
smooth, effort-
less way in which a Revox works.

And that is as it should be.

For a great deal of time, effort and
sophisticated engineering have gone
into translating extremely complex
function into lightning quick, respon-
sive operation.

For example, when you press the
play button of a Revox, you set in mo-
tion a sequence of events that take
place with the precision of a rocket
launching.

It begins with a gold plated contact
strip that moves to close two sections
of the transport control circuit board.

Instantaneously, the logic is checked
for permissibility. If acceptable, a
relay is activated.

Within 15 milliseconds, power is
supplied to the pinch roller solenoid,
the brake solenoid, the back tension
motor, a second relay and, at the same
time, the photocell is checked for the
presence of tape. If present, Relay
One self-holds.

Elapsed time, 25 milliseconds.

At 30 milliseconds, Relay Two
closes and puts accelerating tension

on the take-up motor.

The logic checks are now complete
and power is available to actuate all
necessary functions.

From 30 milliseconds to 300 milli-
seconds, mechanical inertia is being
overcome and the motors and sole-
noids are settling down.

By 300 milliseconds, the brakes have
been released, the pinch roller is in
contact with the capstan shaft, the
tape lifter retracted, the playback mut-
ing removed and the motors have
come up to operating speed.

At 350 milliseconds power is cut off
from Relay Two, which changes over
to another set of contacts, releasing
the accelerating tension on the take-up
motor and completing a circuit
through Relay One that, in turn,
restores normal tension to the
take-up motor.

Total elapsed time, 400 milliseconds.
The Revox is now in the play mode.

And it’s all happened in a fraction of
the time it takes to read this sentence.

The 400 milli- ¥l .
second miracle. ' '
More proof that . 4
Revox delivers
what all the rest
only promise. ¢

Revox Corporation 155 Michael Drive, Syosset, N.Y. 11791. Calif.. 3637 Cahuenga Blvd. West, Hollywood 90068
England: C E. Hammond & Co., Ltd., Lamb House, Chiswick, London W4 ZPB. Available in Canada.

Check No. 35 on Reader Service Card 17



As soon as you decide you'd like to
buy com ponents, the next step probably
depends on whether you know someone
who’s knowledgeable about high fidelity.
If you do, the rest is easy. You just
follow the advice that’s offered. But if
you don’t, and try to learn by yourself,
you must be prepared to learn more
than you want to know. Just flip through
some of the pages in this particular
issue, for example, and see how many
ways of playing records there are. That
is, how many makes and models of
record playing equipment are available.
All you really want to know is: Which
one best suits my purpose?

As the writer is associated with one of
the manufacturers, it would be easy for
us to tell you. But that wouldn’t be fair
to you or the editors. Nor would it be
as interesting a challenge to us as the
task we’ve undertaken: to be as objective
as our human frailty will allow.

Now, back to your question: Which
one to buy? To decide that, you should
know what to look for. And to know
what to look for, you should pause to
consider some fundamentals, obvious
as they may be, about what happens
from the time you place a record on
the platter and the time you return it
to its jacket.

After a record is placed on the platter,
the next thing that happens is the move-
ment of the tonearm from its resting
post to the lead-in groove. What you
have to decide is whether you want the
tonearm to move by hand or whether
you prefer to move a switch and let it
all happen automatically.

That choice brings us all the way back
to the tired old subject of record changer
vs. manual turntable. We won’t get into
that one again, other than to point out
that this question has long since become
one of convenience, not quality.

*Vice president, Ries, Cappiello, Colwell, Inc
(agents for Dual)

Joe Lesly”

Actually, it’s more than a simple ques-
tion of convenience. If you've recently
handled a tonearm set to track at one
gram, you may well have felt uneasy
about it. One gram feels like no weight
at all, and it’s no easy matter to handle
it with canfidence. What’s more, one-
gram tracking means there’s a very frag-
ile suspension between the body of the
cartridge and the tiny diamond tip at
the end.

So even if you don’t really need a
“changer” per se, you may well need
the security of an automatic start. (And
stop, for that matter.) Fortunately, most
manual turntables are provided with a
“cueing” device that takes care of the
set-down and lift-off function, leaving
you only the job of moving the tonearm
to and from the record. Plus, of course,
remembering to set the cueing lever for
the action needed. And finally, hoping
that anyome else in your family who
uses your system will also remember,
and use it properly.

OK. One way or another, the tonearm
has descended to the rotating record,
and the diamond stylus is now in the
groove. You can now walk away and
enjoy the music for the next twenty
minutes or so. But to be sure you're
enjoying the same music every time you
play the same record. you want to be
sure that the stylus and the record are
getting along together just fine.

You know, of course, that the dia-
mond stylus is the hardest substance
on earth, and that the vinyl record is
anything but. In fact, a crude but homey
comparison might be something like
dragging a rounded end of a stick along
the surface of a bowl of jello. The par-
allel object of that little example would
be to avoid breaking the thin skin of
the jello.

In principle, what you hope will

automatic
or manual
turntables
which one
to buy?

happen to your record is: nothing. The
stylus will move this way and that way,
very obligingly, as the contours of the
record groove direct. And, of course,
their “directions” occur at a rate of
something up to fifteen thousand a
second.

For “nothing™ to happen, the tone-
arm holding your cartridge should 1) be
precisely balanced, 2) have the correct
stylus pressure applied to meet the
stylus compliance requirements and 3)
apply that pressure equally on both
walls of the stereo groove. (Not every
one agrees with the importance of that
last criterion, which refers to anti-
skating, but their ranks have noticeably
thinned as more has become known
about the need for balanced tracking.)

Just one other thought for you about
the actual action of a record in play.
Quickly now, what makes the tonearm
move across the record from lead-in
groove to run-out groove? Did the
answer come to you right away? Many
people have never given it any thought.
Answer: pressure of the outer wall of
the record groove as the groove spirals
inward.

Another quick question: What resists
that inward movement of the tonearm?
Answer: the (riction of the bearings in
the tonearm pivots. When you consider
that the stylus might be nding in the
groove with perhaps one gram of pres-
sure, it does not require much friction
in the pivot to unbalance the tracking
on the two walls and even cause occa-
sional skipping. And worse, permanent
damage to the recorded material in the
groove.

If all this seems academic to you and
more than you want to know, take a
moment right now and add up the
money you’ve already spent on records,
and the money you're likely to spend
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All guadraphonie
systems are not created

equal...Sansui has
created the
)N vario matrix.
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REGULAR MATRIX

QRX-3500

S,

QRX-6500

Here at last is the development that once and for all will lay to rest the dispute over
discrete vs. encoded recordings. The Sansui vario matrix—a technological exten-
sion of the QS Regular Matrix—provides unbelievable front-to-back separation, to a
degree never before possible with matrix recordings—separation so great that en-
gineers have hailed it as the “discrete matrix.”

Two new units in the Sansui four-channel lineup—the QRX-6500 and the QRX-
3500 contain this outstanding new decoder. These full-featured four-channel
receivers have high power output (280 watts and 180 watts IHF), superb FM sensi-
tivity, and are loaded with special features to make quadraphonic listening a totally
troubte-free and fulfilling experience.

The new decoder includes a position for Phase Matrix recordings, and both
“Hall” and “Surround” positions for the QS Regular Matrix and for the synthesizer
section, for accurate decoding of any current matrix as well as creating enhanced
4-channel sound from two-channel recordings.

Other special features include a sound-field rotation switch, linear balance
controls for front/rear and for left/right, and the capability to drive up to 10 speakers
—all front-panel switch-selected.

Treat your ears to a demonstration today at your nearest Sansui dealer. Your
listening will never be the same again.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 » Gardena, California 90247
ELECTRONIC DISTRIBUTORS, Canada
SANSU! ELECTRIC CO., LTD., Tokyo, Japan » Sansui Audio Europe S. A., Antwerp, Belgium
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in the future. Chances are you've al-
ready spent morc on records than on
all your other components combined.
Assuming we're in agreement on that
score, we can now turn to the question
of evaluating the record playing equip-
ment available at the typical audio
dealer.

Unlike receivers and speakers, whose
insides are effectively sealed. record
players are accessible to the eye and
hand. Most elements of their design,
materialsand workmanship are exposed,
cither above or below.

As you look up and down the shelves,
you'll see a sampling of the products
described in this magazine, ranging from

very low-priced to fairly high-priced
record changers and automatic and
manual turntables. It’s fair and accurate
1o say that price and quality go together.
and we think it’s clear that we hope you
will put quality first and not short-
change yourself or your records with
false economy. After all, damage or
premature wear on a record is perma-
nent.

With the salesman’s permission, you
should aperate each prospective turn-
table a few times. using whatever start
and stop switches are provided, and
using the cueing device on those units
which have them. Note how smoothly
and quietly everything works (or

=

there’s an

There's a much easier way to clean,
revitalize and restore the brilliant
sound of your records. And lots more
effective, too. It's the Watts Record
Care Kit. Here’s
everything you need
to remove deep |
down dust, dirt and l
static charge from
record grooves.
Only $22.50
Watts Record
Care Kits & equip-
ment are available
at hi-fi dealers

“Professional
methods for
record care

Just for the eord,

easier way.

and record counters everywhere.
Elpa Marketing Industries, Inc.,

New Hyde Park, New York 11040 /

Scottsdale, Arizona 85253.

AVAILABLE IN CANADA THROUGH SMYTH SOUND EQUIPMENT LTD.

doesn’t).

Now pay attention to the various
tonearm settings: for balance, tracking
pressure and anti-skating. Again, if the
salesman allows, you should place all
the settings back to neutral and un-
balance the tonearm. Then start all over
again, just as you would in your own
home. Balance the tonearm with the
weight of the cartridge. Apply tracking
force, then anti-skating. Just performing
these functions will give you a sense of
how well the machine is made.

You might now pay attention to some
of the features and refinements that
each model offers. Although the “ex-
perts” might disagree on the importance
of each, the more seriously minded turn-
table manufacturers prefer to include
refinements that they consider necessary.
For example. some models have two
settings for anti-skating: one for conical
styli. the other for elliptical styli. This
refinement recognizes the fact that the
narrower tracing edge of the elliptical
stylus penetrates slightly deeper into
the groove wall, resulting in more fric-
tional pull and hence more skating. So
the “elliptical™ calibration applies a bit
more anti-skating than the equivalent
“conical” calibration.

One refinement the better record
changers have adopted from single-
play units is a single-play spindle that
fits snugly into the platter and rotates
with it. This type of spindle centers the
record more precisely and helps reduce
wow and flutter. Also, it certainly makes
good sense for a spindle to rotate with
the record instead of presenting poten-
tial resistance which can enlurge center
holes and increase eccentricity.

When you operate the cueing lever,
pay particular attention to the way the
tonearm responds. The better cueing
systems are damped. so the tonearm
floats down at a constant slow rate of
speed no matter how fast you move the
lever. And the best systems also damp
the tonearm on the way up, so it won’t
bounce. If you don’t think you will
really use the cueing feature much.
consider the problem when you're
listening to a record when the phone
rings. Without cueing, you have the
choice of turning the record off or
paying little attention to it. With cueing,
you can lift the tonearm off the record,
then resume where you left off when
the call is over.

So much for the tonearm. Now for
the platter and what makes it go
around. Lower priced models have a
stamped steel platter. Higher priced
ones have nonferrous cast platters. The
highest-priced ones also have cast
platters which are dynamically bal-
anced. In addition, all things being
equal, the heavier the platter the better
its flywheel action in smoothing out
the fluctuations of the motor itself.

Any acceptable record changer has



a four-pole motor, as the two-pole
motor belongs to the “loy” category.
But there are differences among four-
pole motors. The better ones are able
to resist line voltage changes and thus
maintain speed constancy, which s
the special virtue of the synchronous
motor. The best of the conventional
motors is the type which is both in-
ductive and synchronous. These motors
use their induction elements to pro-
vide the torque required to get the
platter up to speed quickly. then the
synchronous element takes over to
lock the speed into the 60H frequency
of the AC power line.

A new kind of motor has recently
appeared in a very few of the highest-
priced single-play turntables.  This
motor is electronic and is energized by
a regulated DC power supply Its
particular advantage is its low rota-
tional speed which reduces vibration
(hence rumble). Even electronic motors
differ from each other. as the best of
them not only rotate at low speed, but
at the exact speed required for the
record. 33% or 45 rpm. Thus, these
motors don’t require any speed-reduc-
tion system, such as friction-idler or
rim-belt, and can drive the platter
directly. Be forewarned that such
motors come with turntables priced
at over $300.

One useful feature associated with
motors and drive systems is a variable

speed control. Since records are made

to rotate at certain fixed speeds,
whether 33% or 45 rpm. you may
wonder why the platter shouldn’t

always rolate at these speeds and let
it go at that. For one thing, your lastc
may lead you to prefer 4 certain record
that's pitched slightly higher or slightly
lower. It you ever want to play a live
instrument along with a record, you'll
find it easier to tune the record to a
piano. for example, than vice versa.
And camera bulfs also find this feature
useful in timing a recording to a length
of film.

In case you haven't noticed the
absence of any comment about wow,
flutter and rumble. we'll mention them
right now. All record players have
some wow and [lutter measurements
below 0.1%. And rumble (weighted)
should be below 50 dB. But it will take
a very good ear (o detect either one
unless thcy are grossly evident. and
any record player good enough to be
submitted for published test reports,
such as in Audio, will be adequately
quiet.

At this point. we hope we haven’t
told you more about record players
than you really want to know. And if
you remember nothing else. please
remember that only one component
handles vour precious records. You
want that component 0 be a very
good one. K
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is a three -way loudspeaker incor-
porating a woofer, a midrange,
and a mylar dome tweeter. It was
designed using a 26 independent
variable parametric optimization
computer program. * It sells for
$95.00 (assembled of course) in
the service system, finished in flat
black. Accessory furniture finished
panels are available in a variety of
fine veneers.

DUHTHE (213) 886-2771

18727 Napa Street Northridge, Calif. 91324
Dealer and Rep inquiries |nvned
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TD-160C

It’s new. It’s integrated.

Here's the Thorens precision
turntable you’ve always wanted at a
price you can afford. introduced right
on the heels of the new, highly
sophisticated TD-125 Mark |l series,
the Thorens TD-160C shares many of
its advanced engineering features,
including: Magnetic anti-skating
control with the new TP-16 gimbal
suspension tonearm . . . Faster start

up with a newly designed high torque
belt-driven 16-pole synchronous motor
. Front panel precision cueing

control . . . Dynamically balanced
7 Ib., 12-inch non-ferrous die cast
platter with a new resonance-muffling
rubber mat . . . Unified suspension
system to minimize rumble, acoustic
feedback and vibrations.

Don’t settle for less than the best.

The precision TD- 160C
complete with the new Thorens TP-16
tonearm, walnut base, and even a
tinted dust cover, for only $200. Visit
your Thorens dealer today.

Elpa Marketing Industries, Inc.,
New Hyde Park, N.Y. 11040 &
Scottsdale, Ariz. 85253
Available in Canada through
Tri-Tel Associates
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Though I am aware that your publi-

cation is slanted roward those more
conversant with such terms as “Sensiti-
vity = 60 dB re | mW/10 microbars,”
I still feel that ir is neither sterile nor
purely pedantic. Having heart, you have
not relegated us. the nontechnics, io
merely the Sony ads or cartoons by
Cork. For instance, in Leonard Feld-
man’s article on buying warts, I might
become irretrievably lost in his charts
and graphs, but I am certainly apprecia-
tive of atienuator switches, and per-
sonally I think program indicator lights
would add to the decor, if not the per-
formance of amplifiers.

I, the quintessense of the non-techni-
cal layman, have lived with transistors
for a number of years now, since their
very inception and birth some twenty-
five years ago. Being the wife of an
electrical engineer associated with its
parent company, Bell Telephone Labo-
ratories, I had heard its virtues extolled
at cocktail parties, in taxicabs and
across various dinner tables around the
world. During these soporific dialogues
I had generally amused myself by
planning the next day’s menu, wonder-
ing if 1 had put the cat out, or by
simply falling asleep.

Though 1 had long been aware of
the transistor, 1 had little interest in it,
and certainly no intrinsic care for it,
until my high school son, in a term
paper, lifted it out of its sea of elec-
tronic anonymity and gave it life. |
remember coming across this paper
on his desk.

“Transistors,” said the title page,
“by Bob Anders—Period Three.” An
innate maternal interest, rather than a
propensity for transistors, caused me o
flip the title page and proceed to the
introduction.

“To my knowledge,” said my son,
“the transistor is known to the average
person only as a little gadget that goes
in pocket radios and other assorted
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electronic devices.”

“How true,” I agreed.

“It is unfortunate that this ignorance
exists,” he continues, “but there are
valid reasons behind it. The transistor
has an unpretentious appearance. It is
small, usually measuring no more
than a fraction of a square inch. The
actual functioning part of the transistor,
minus the casing, sometimes approaches
microscopic dimensions.” I had heard
that it was tiny.

“Perhaps the major reason for this
lack of understanding of the transistor,”
he said, “is that it has no attention
getting devices. It doesn’t generate light
like Edison’s lamp; it doesn’t ring like
Bell’s telephone; it doesn’t go ‘bang’
like a Chinese firecracker.”

“How interesting,” [ thought.

“The transistor,” he explained, “is
a little creature whose habitat is usually
inside some sort of box, hidden away
from the view of the vast multitude.
There he is forced to live lonely and
unknown amidst forests of capacitors
and rivers of tin.”

“How very sad,” 1 mused.

“Usually the only one who ever talks
to him is an upset technician or a local
transformer that merely hums. After
years of such isolated existence, it is
surprising that the transistor does not
simply give a little ‘FSST’ and die, an
unsung hero. Instead, he seems never
to weary of his task, and lives on and
on.”

I was beginning not only 10 know the
transistor, but to have care and com-
passion for it.

“But his story is not completely
tragic,” continued my son. “While
the transistor is never seen nor heard,
he has the uncanny ability to make
other things so that they can be seen
and heard.”

“Magnanimous indeed,” I noted.

“By himself,” he said, “the transistor
is a nobody. a mere clustering of ex-
pensive molecules occupying space, but

put him with a bunch of other nobodys
like resistors and he becomes a real
somebody, one of the greatest some-
bodys of our time!” How wonderful!

“Ever since 1948, when the first
tiny transistor was born, men have
been using the characteristics of this
little guy to make such things as com-
puters, radars, micro-mini radios and
all sorts of electronic miracles. Each
day. millions of tiny transistors are at
work on telephone conversations all
over the country.™

“The transistor becomeseven greater,”
he extolled, “when you find that he has
fathered many new and great inven-
tions. The whole space program could
not have come about had it not been
for transistors. The transistor may be
Just a little nobody, but his significance
will brighten our way of life for years
o come.”

By not the transistor was becoming
a friend. He not only made my pocket
radio smaller, my stereo more efficient.
but 1 even felt his presence in my
telephone conversations.

Bob went on to explain some of the
basic transistor functions, sometimes
approaching pedantry, but not so much
that he lost sight of me, the layman.

“It is not,” he said, “that these
functions could not be accomplished
before the coming of the transistor;
they could, but only through the use
of bulky devices called vacuum tubes.
Unfortunately, these tubes were limited
by many physical properties. They
were subject to heat, cold, impact
forces, vibration, space limitations
and amount of usage. They required
separate circuitry to supply their cath-
odes with enough cnergy to cause the
release of electrons. These cathodes
required warm-up time. The transistor,
howcever. surmounts these handicaps.
He has no cathodes to warm up. He
needs little external energy to operate
and operates at low voltages in most
circuits. The transistor gives off very
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Why you should
buy the best turntable

you can afford.

Chances are you've already put more money info your
record collection than info the rest of your entire component system.

That's reason enough to make sure that nothing happens
to your records when you play them.

Remember, records are made of soft vinyl, and they're played
with a diamond-tipped stylus. And there's nothing harder on this earth
than a diamond.

If that stylus can't respond ecsily and freely to all the
contours of the record groove, there's trouble. Especially with the sharp
and fragile curves which produce the high frequencies. Instead of going
around these peaks, the stylus will simply lop them off. And with those
little bits of vinyl go the high notes, your record and your investment.

There's still more to consider. The record must rotate af
precisely the right speed, or pitch will be off. The motor must be quiet and
free of vibration, or rumble will be added to the music.

In short, the turntable should neither add sounds to a record,
nor fake any away. And that's the kind of turntable you should want.

To get that kind of turntable, we suggest you ask someone you know and
trust who really knows components. A friend. A record reviewer. An
audio engineer, or a good audio dealer.

And if you'd like to read more about turntables, we'll send
you two booklets that someone else wrote. One tells you what to look for
in turntables. The other tells you what independent test labs have
reported about the Duals they've evaluated.

We'll leave it to
you to decide if you can
afford anything less than

aDual.

® Dual 1214, $109.50

Dual 1218, $169.50

| How Dual protects your records.

|
|

The tonearms of
the Dual 1218 and
1229 are mounted
N gyroscopic
imbals, the best
nown scientific
means for balanc-
ing a precision
instrument that
must remain
balanced inall

planes of motion.

»

Unlike conventional
tonearms, the 1218
and 1229 track rec-
ords at the original

cutting angle. The

1229 tonearm paral-
lels single records;

1 moves up to parallel,
changer stack. In
the 1218, a similar
adjustment is pro-
vided in the
cartridge housing.

§ Inall Dual models,
stylus pressure is
applied around the
pivot, maintaining
Egrfed dynamic

lance of the
tonearm.
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balance in each wall o
the stereo groove,

separate anti-skatin
calibrations for conica
and elliptical styli are
provided onall Duals.

l‘ For perfect trackin
!
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anti - skating

Duai 1229, $225.00

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, NY. 10553

Check No. 45 on Reader Service Card




..BUY 3 COLUMBIA
BLANK TAPE CASSETTES
OR 8-TRACKS...AND GET
A PRE-RECORDED TAPE
VALUED AT %698 LIST*

E¥ s

Don't pass up this fabulous offer to introduce you
to the finest blank recording tape you can buy. It's
made with the same special formula gamma-ferric
oxide that we use in our premium-grade Columbia
pre-recorded tapes, and we'll give you one of our
pre-recorded tapes (many different ones to choose
from) to prove it.

Look for the special introductory package that
contains 3 blanks and one pre-recorded tape,
at your dealer now.

(Offer good til July 31, 1973 or while your dealer's supply lasts.)
*Mfr. suggested retail price.

COLUMBIA

@

MAGNETICS

Manufactured by Columbia Magnetics/a product of Columbia Records /a Division of CBS, Inc.

COLUMBIA
Blonk RecordingTape

Check No. 12 on Reader Service Card

little heat: he 15 small and can be
placed in much smaller places than
could the vacuum tube. He is such a
specdy little fellow that he is operating
the instant a voltage is applied and the
circuit closed.”

Bob went on to explain and draw
pictures of such things as amplification,
modulation, demodulation, oscillation
and various shaping of wave forms.
Under the heading of “Modulation and
Demodulation,” he explained:  “In
this function the transistor acts as an
exciter. Much as a ferocious dragon
excites a fair maiden, so does a tran-
sistor excite an electrical current.”

Though [ was no longer a fair maiden
and had never suffered encounters with
fiery dragons, this had meaning for me,
[t even had heart and soul.

On the final page of his essay, Bob
stated: “From here on in transistor
characteristics become specialized and
very complicated. involving much math.
You will encounter such monsters as
silicon controlled rectifiers and field
etfect transistors.”

I scare easily where technological
terms are concerned, and I could see
that anything deeper. ¢cven with Bob's
supportive analogies, would likely take
me in over my head. Still, he had given
me a basic understanding of the tran-
sistor. and for those interested in con-
tinuing he made reference to the books
in his bibliography.

Bob is now finishing his sophomore
year in college, is headed toward a
scientific career and is doubtless im-
mersed in things murkier than silicon
controlled rectifiers or field effect
transistors. It is my fervent hope,
though, that he will continue to find
feeling among the charts and graphs,
and warmth even in cold, inflexible
fact. Thus he will help to bridge that
cternal ocean which scems to forever
flow between men of science and those
of us who tend to conceptuatize a
valence bond as something that goes
over draperies, and impure germanium
as an ill-formed tlower.

Since | am constantly exposed to
trade journals and electronic magazines,
I have known since the first incipient
days of the new year that this is the
twenty-fifth anniversary of the tran-
sistor. I might once have noted this as
simply one more banality from another
culture; but due to that high school
term paper I am now quite conscious
of that little nobody hidden away in
my household electronics, and | am
appreciative of those who gave him
birth. 1t is even with a certain empathy
that [ can now say, “Happy twenty-
fifth birthday, transistor, and best
wishes for many, many more.”
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A New idea
for Measuring
Wow and Flutter

Robert E. Berglas*

Before describing the system I have
worked out for an accurate measure-
ment of Wow and Flutter using digital
counting techniques, some attention
should be given to the weaknesses
inherent in existing methods.

Present methods do not lend them-
selves to a central criterion of scien-
tific investigation: namely, reproduci-
bility of data. Given the art as it exists,
published results are more a function
of the particular test instruments, than
the actual matter under review. Printed
Wow and Flutter specs simply cannot
be reproduced unless the manufac-
turer’s set-up is known (and his test
equipment happens also to be on the
user’s bench).

Recognizing this embarrassing fact
of engineering life, the industry has
attempted to bring some method to
this madness by hitting upon a mind-
boggling variety of “weightings” and
a priori suffixes. In sum, these are
equations which lop off equipment
eccentricities  and, unfortunately,
“fudge” results.

To be more specific, consider for a
moment the numerical manner re-
searchers devised for specifying degree
of speed variation—of course. the cause
of Wow and Flutter. The unit of mea-
surement became RMS percentage of
speed variations. And, yet, the RMS
notion is no more than a convenience—
a) to transform a periodically changing
quantity into a steady quantity, and,
b) a convenient average valuc that
subverts more than it explains.

Fundamentally, Wow and Flutter is
frequency modulated (FM) program
material; and the RMS concept is, at
*University of California
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heart, amplitude modulation (AM) of
an AC voltage. It simply will not do
to transform peak-to-peak voltages into
“peak-to-peak percentage speed error.”
It may be convenient, but it is also a
fudge beyond the definitions we are
working with.

Another inproportionate conversion
takes place within existing Wow and
Flutter meters—i.e., the conversion of
AC to DC (to drive the meter). The
DC voltage in these instruments is
generated by a “detector.” The problem
here is the same as was for the RMS
concept—namely. that this is not “de-
tection” in the true sense. Detection
refers to the recovery of amplitude
modulation from an RF envelope.
Wow and Flutter components, however,
change the frequency of the incoming
signal, and converting to DC is in-
appropriate and not proportional. In
the process of making the meter happy,
investigators have fundamentally con-
fused AM with FM.

A New Digital Wow and Flutter
Method

Analog devices such as meters are
fine for measuring voltages; but they
Just cannot contend with rapid fluctua-
tions in frequency.

With recent advances in digital IC
propriety devices, we have at our com-
mand, and for the first time, accurate
and precise systems for frequency de-
termination. Indeed, my friends at
Texas Instruments developed their
remarkable TTL digital IC line largely
for counting purposes, where, often, the
input would be variations in frequency.

The new digital method for measur-
ing Wow and Flutter that is described

here, is made at once simple and in-
credibly accurate by pressing into
service the latest generation of Fre-
quency Counters, built around TTL
logic. With this instrument and a suit-
able stable test signal, frequency modu-
lated variations in turntable and tape
recording gear can be measured with
repeatability and authority. The pro-
cedure described is simple, easy to
perform, and, to tell the truth, a re-
markable experience for the investiga-
tor.

Wow and Flutter components will
frequency modulate a test signal, and
if we monitor resulting output tones
with a Frequency Counter, we will not
see displacements from the standard
input signal.

Anticipation and an understanding
of the phenomenon serves to prepare
one for the actual procedure. Wow and
Flutter give off specific frequency
variations: Wow is known to affect
frequencies under 6Hz; while Flutter
exists in a higher range, up to 250Hz.
Further, these frequencies modulate
very often both above and below the
test signal (known as positive and
negative speed variations).

Let us say we have a I1000Hz test
signal, either on a record (say, the
CBS BTR-150, or the one put out by
Stereo Review), or recorded on a test
tape. Moreover, let x equal a possible
wow component of 6Hz or less; and
y equal flutter existing at up to 250Hz.
Then, if we monitor the playback on
either a turntable or tape machine, we
will get the following interesting phe-
nomena:

Wow . . .. 1000+ x;
and
Flutter . .. . 1000 - y;

The readout usually starts off, ob-
viously, with the 1000Hz reference.
But, then, with transients which repeat
themselves with periodicity, the modu-
lated compromise is flashed out as the
instrument is toggled by variations in
count. We can now calculate the true
percentage of speed variation, manifest
as percent FM:

(1000~ x) - x
(1000+ x)+ x

x 100

Flutter determination is similar.

Choice of Frequency Counter

The Heath Company today puts out
some of the most advanced and invit-
ing Frequency Counters on the market.
They are designed around TI's TTL
logic IC’s, and a first generation
Schlumberger unit was used by the
author.

(Continued on page 80)




If they danced in the recording studio,
what will they do at home?

We've gone about the serious
business of designing the best pos-
sible laudspeaker for professional
studio monitor use. With computers
and anachoic chambers and all the
rest. And, having gained a basic new
insight into bass speaker performance,
we've come up with what looks like
a winner. The Sentry 111

We've run all the curves that prove,
in a most scientific, sober fashion,
that the system is really quite good.
We've got polar graphs, and frequency
response curves, distortion measure-
ments, total power output curves,
power handling test results, and SPL
data galore

But what hapoens when we dem-
onstrate the Sentry 111? Leading

, <

engineers (whose names we hesitate
to divulge — but they are top men)
leap about in their control rooms
DANCING for heaven's sake! Snap-
ping their fingers and feeling the
sound, and reveling in the sensory
pieasure of a clean first octave. And
last octave too, for that matter.

And they run from one side of the
studio to the other trying te find holes
in the distribution of the highs...and
they can’t...and they LAUGH! It's
very unseemly (but secretly gquite
gratifying). So we try to thrust our good
numbers and graphs at these serious
engineers, but they’'d rather listen
and compare and switch speakers.
And make rude remarks about their
old monitors.

aGuliton

COMPANY

B The New
¢  SENTRY'llI
Monitor Loudspeaker

Perhaps you, as a serious-minded
music lover will stand still long
enough to heed our technical story.
And appreciate that the very same
sonic virtues that intoxicated these
recording engineers have an honest
place in your home. Especially when
your goal is music reproduction at
or near original concert levels.

in fact, several recording engineers
have ordered Sentry Ill speakers for
their own living rooms. Some with
the accessory equalizer that extends
response to 28 Hz.

Please write for our technical
explanation of the Sentry Ili. You'll
also get the select list of dealers who
have been entrusted to demonstrate
this remarkable speaker. Pay one
of them a visit. .. and bring your
dancing shoes.

ElechoYoree

SENTRY Il Frequency Response, 40-18,000 Hz + 3 dB; Sound Fressure on axis at 4’ with SC watt input, 113 dB; Dispersion, 120° horizontal, 60° vertical;
Size, 2B%W x 204D x 34)4H; Weight, 156 Ibs. $600.00 suggested resale net. SEQ active equalizer extends response to 28 Hz + 3 dB, $60.00.

Check No. 16 on Reader Service Card

ELECTRO-VOICE, INC., Dept. 634A, 602 Cecil St., Buchanan, Michigan 49107



Quadraphonic

As far as we know, the first quadraphonic headphones
were described in these pages in June 1970, by one Jon
Fixler. Figure 1 shows the original patent specifications.
The front and rear units are mounted back to back with
the sound coming from the same opening. Another tape
was shown with the two transducers mounted side by side.
Well, ever since then experts and would-be experts have
been arguing about the concept. Some say 4-channel
headphones cannot possibly work: some say. well. if they
do work the effect is purely psychological. It’s all in the
mind . . . Others. particularly those who make them. are
full of enthusiasm and we hear about “breathtaking
realism”, “the ultimate in fidelity” and so on. Howard
Souther. of Koss is more cautious. He says, “Even with
two-channel headphones. what the listener hears is some-
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thing larger. more dramatic than real life. We never cluimed
that we could reproduce sounds from the rear but we
create a three-dimensional effect to fool the brain which
picks up auditory clues and recreates reality.” He went on
to say. “. . . every acoustical engineer knows that the head
must be free to move to pin point the sounds behind the
listener.” This is true: If you cover one ear you can still
locate sounds from the rear but not very accuratelv. Loca-
tion is performed by time, amplitude and phase differ-
ences between the two ears as well as by the ‘shadow
effect’ caused by the head itself. All this information is
applied to the brain which functions like a computer to
signal the sound location.

If sounds were fed to both ears via four closely spaced
transducers. would there be enough separation to fool the
brain? We decided to find out by a series of tests and so
we assembled a listening panel of five with the 14 head-
phones now available. Our signal sources consisted of a
sine-square wave generator. white noise and a Pioneer
4000 quadraphonic receiver and a Sony 277/4 tape deck.
The 4000 has switched positions for SQ matrix. Regular
matrix and discrete. The SQ matrix is a semi-logic type and
so a Fisher 504 receiver which has a non-logic SQ matrix
was also used.

Test 1. Sine wave signals ranging from 400 Hz to 8 kHz
were applied to the front and rear of one side of
the headphones. With all phones it was not
possible to tell which transducer the sound was
coming from. In other words, the score was no
better than 50% accurate.

Test 2. As above. but repeated with square waves. The
score was slightly better at 60%. Not con-
sidered conclusive.

Test 3. This one gave us some positive results. We used
a white noise signal and the score increased to an
average of 75% with the Clark. JVC. Lafayette,
Realistic and Mura receiving the highest marks.
The phones were reversed with the same results
in most cases.

Test 4. Similar to Test 3. but repeated with all tour
channels in operation. Results were substantially
the same. It would seem that the differentiation
is due to the asymetrical shape of the ear—the
signal from the front transducer going down the
ear canal and the rear signal passing across the
car with consequent minute frequency and phase
changes.

Test 5. The final test—probably the most important
one—took a considerable amount of time (and



produced a near-mutiny from the panel). It in-
volved listening to various musical selections
from 4-channel tapes, SQ. Sansui and EV discs
which were transferred to tape for convenience.

Using the rear channels only. the sound image appeared
between the ears in the center of the head. Adding the
front channels widened the image. moving it forward with
an increase in bass response. Obviously, results were very
much dependent on source material. Four-channel tapes.
expecially Enoch Light's Project 3. gave the best results.
although we were not unanimous on this point. Some items
sounded better with the Fisher non-logic decoder as the
sudden shifts with the Pioneer logic proved somewhat
disconcerting. The 14 units varied considerably in overall
sound quality but all were considered superior in the 4-
channel mode. There was a much greater impression of
depth and spaciousness hard to define—in some cases the
impact was quite startling. The sound image produced by two-
channel headphones is quite different to that given by two
loudspeakers—one reason is that both ears hear both loud-
speakers. In the same way. 4-channel headphone sound is
not what you hear from four loudspeakers. You may like
it or vou may not. Rock lovers seem to enjoy the excite-
ment. the stunning impact of a group playing away in
their heads, but if your musical tastes lie in other directions.
listen before you buy. Incidentally, we found the sound to
be more natural with a slight blending of the front channels.
Some receivers have a control for this purposc—but make
certain that it operates only on the front channels.

For the second part of the tests, the headphones were
passed to C. G. McProud who carried out measurements
using an acoustic coupler. We must emphasize that the
curves shown are relative as the artificial ear or coupler
does not duplicate the characteristics of the human ear.
Several standards are in use and a [EEE committee is trying
hard to establish more accurate standards that will find
international acceptance.

How they were measured
All the response curves were measured in the same
manner. Each was fed from a 12-watt amplifier—solid-

state—in series with a 100-ohm resistor to simulate the
typical headphone jacks in a receiver. The signal voltage
was set at 3.0 at 1000 Hz. and the swept a.f. signal was
provided by a Bruel & Kjaer QR-2009 record. sweeping
from 20 to 20.000 Hz in a period of 50 seconds.

The phones were placed on an artificial ear (a shop-made
one. and not nccessarily “absolute” but still comparative)
into which was mounted an AKG C-451E condenser micro-
phone with an omnidirectional cartridge. {ts output was fed
into the condenser microphone jack of a Justi-Meter I[11
and the response recorded over the sweep-frequency range.
Each pair of phones was subjected to four cycles—left
front. left rear, right front. and right rear. The reference on
the chart recorder was set at center scale for all phones
except the Mura. which was somewhat lower in sensitivity
at 1000 Hz compared to its overall loudness.

Sound pressure level (SPL) was measured at 1000 Hz
in comparison to another pair of phones which had a
sensitivity of 92 dB when fed with the standard 3-volt
signal. Isolation has been measured in the past bv feeding
a 400-Hz square wave into the amplifier. reproducing the
output on a loudspeaker and measuring the output without
the phones on the artificial ear and comparing it with the
output with the phones in place on the ear. For all the
phones in this group. the isolation was better than 20 dB.
so no figures are presented for each separate pair.

The Mura phones mentioned indicated a lower SPL than
most of the others. Observation of the response curve will
show that 1000 Hz is considerably lower than the overall
sound level. which accounts for the lower-than-average
figure for SPL.

All curves were run at the “slow™ writing speed. which
is 12 dB/sec. At the “fast” position—approximately 40 dB/
sec. the variations are not unlike those from loudspeaker
response curves run in a room—with lots of sharp peaks and
valleys.

In some cases. level differences between left and right
phones could have been corrected with the controls on the
phones themselves. but difterences between front and rear
provided for no adjustment.

Clark/4CH-A Four-Channel

Phones
SPL: 74 dB, Isolation: 13 dB

These phones are the most unusual
in appearance, consisting of very wide
black plastic cups, horizontal in shape
and measuring 4% in. wide by 2% in.
high and 2% in. deep. These are fitted
with exceptionally soft molded foam
cushions 5% by 3% inches, and curved
to fit the side of the user’s head. Weight
is 23 oz. Sensitivity is lower than most,
and isolation is somewhat less than the
other models tested, probably due to the
plastic cups which were especially sen-
sitive to touch. The headband is metal,
readily adjustable, and covered with
a foam-filled vinyl pad, making the
phones comfortable to wear. The round
coiled cord, in black, extends to 12 feet,
and is fitted with a white stereo plug
for the front units, and a red stereo
plug for the rear. Overall sound was
smooth with better apparent front/rear
separation than most.

The small unit shown with the phones
is a decoder, Model DC-2A so 4-channel
sound can be had from a normali two-
channel input. It consists of a plastic

box measuring 2% inches wide by 2%
long and 1% deep with two stereo jacks
mounted on it, one labeled front and
the other rear. An I8 inch cord is at-
tached with a single stereo plug at the
end. Insertion loss is negligible as the
matrix is a passive arrangement using
two hybrid transformers. Mixing ratio
is said to be 0.7: 1. In practise, the results
were very similar to those given by the
Pioneer regular matrix. A slight blend-
ing of the front channels was preferred
with some program material. Price:
headset, $80; with decoder. $95.
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JVC Model 5944 4-Channel, 2-

Channel Compatible Headphones
SPL: Front, 82 dB, rear 79 dB.

These phones specifically indicate
that there are two separate transducers,
and they are placed in a horizontal
position, so the headset appears to be
broad, as compared to most in which
there are two transducers in each cup,
but externally the phones appear iden-
tical with conventional stereo models.

Nominal input is | mW; maximum
is 100 mW. Diaphragms are !2” in
diameter, with %” voice coils. The two
transducers are tilted slightly together
at an angle of 145 deg. The headband
is well padded with black vinyl cover-
ing over foam. Adjustment screws retain
the sliding cup bails. The cups are glossy



plastic in a dark gray—almost black—
with foam-filled vinyl pads measuring
5 in. wide by 3% in. high. Weight is
19 0z. The phones are equipped with a
6-ft. 7-in. straight cord with two plugs,
each with a small plastic tag to indi-
cate “Ch. 1 (L) and Ch. 3 (R)” or “Ch.
2 (L) and Ch. 4 (R)” for front and rear
signals respectively.

For listening to 2-channel (conven-
tional stereo) either plug may be in-
serted into the headphone jack. or an
optional twin cord (TWC-1) may be
used to parallel the front and back units
to provide the same volume at a lower
level and with consequent lesser dis-
tortion.

Each cup has a slide switch which is
marked “Phase Norm/Rev.” which
enables some interesting effects to be
obtained. In some cases the reverse
phase position seemed to widen the
stereo image, in others it had the im-
pression of constricting it. For instance,
SQ records sounded better with the
controls in the normal position, but
ordinary records played via SQ matrix,
sounded better with the phase reversed.
Price: $49.95.
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Koss KO/747Q 4-Channel Quad-

raphone
SPL: Front, 99 dB; rear, 95 dB.

Similar to several other Koss phones
is the KO/747Q, which has a brown
plastic headband cover with foam
padding, and with brown plastic earcups
and brown vinyl fluid-filled pads mea-
suring 4%” x 3%”. Weight is 22 oz. Each
cup has a rotary-type disc volume con-
trol, and the left cup is fitted with a
rocker switch for 4-channel or 2-channel
listening. the two clements in each cup
being paralleled in the 2-channel posi-
tion. A double 10-foot coiled cord is
provided with the usual two stereo
plugs, one black for the front channels
and the other gray for the rear. Price:
$55.00. Channel matching was within
2 dB except between 3 and 6 kHz.
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Koss K/6LCQ 4-Channel Quadra-

phone
SPL: 92 dB.

These phones are somewhat less
expensive than the K2+2 described
previously, possibly because of the
absence of the plastic carrying case as
one reason. They have a brown plastic
headband cover, foam padded. The
cups are brown plastic, with foam-filled
cushions measuring 4%” x 3%”. Weight
is 22 oz. Each cup is provided with
individual balancing slide-type con-
trols which permit balancing front and
rear and right to left for optimum listen-
ing pleasure. In addition, the left cup
has a rocker switch labeled 4-chan and
2-chan. In the 2-chan position, the
driver units are paralleled to double
the radiating area for increased buss-
range efficiency. The left channel
showed a rise from 400 Hz down, in-
creasing to +5 dB at 100 Hz. Overall
sound was smooth and easy to listen
to.

A 12-foot coiled cord is provided,
emanating from the left earcup (as
usual), and two stereo plugs—one black
for front in 4-channel listening or for
the input for stereo, and the other gray
for the rear channel when listening to
four channels. Price: $39.95.
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Koss PRO-50

SPL: 98 dB. Channel matching very
close.

Stepping up again in the price range
is the PRO-50. A brown plastic head-
band cover is foam padded and, of
course adjustable. The cups are brown
plastic, with liquid-filled vinyl pads
4% high by 3!%” wide. The left cup is
fitted with a 4-chan/2-chan rocker
switch, and individual volume controls
on the two cups permit adjustment.
These controls take the form of ser-
rated disks labeled 0 to 10 and permit
balancing the outputs of the two phones.
The phones are fitted with a 12-foot
coiled cord with two stereo plugs—black
for front and gray for rear. For stereo
listening, the rocker switch is flipped
to the “2” position, and only the black
plug is used. Channel matching was
very close and sound was well balanced.
The volume controls were judged
easier to use than other types. Weight
is 22 oz. Price: $70.00
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Koss K2+2 Four-Channel Dy-

namic ‘Quadraphones’’
SPL: front, 93 dB: rear, 96 dB

Koss was undoubtedly the original
high-fidelity headphone manufacturer,
if we are to exclude some professional
units such as RCA’s MI-3453 or some
Western Electric models from the early
sound moving picture days. And Koss
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the breathtaking sound of the
Onkyo Model 20 3/way speaker system
that’s built like this...

TWEETER

e Super-Hard, Duraluminum
Extra Thin Diaphragm —
1" Dia.

e Magnet— %lb. Ferrite

® Frame — Cast Aluminum
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CABINET

* %" Flake-Core Walnut

e Forty %" Joint Braces
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Air Tight Design & to
Prevent Cabinet
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¢ Doubte Thickness
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Molding
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MID-RANGE
e Super-Hard, Duraluminum
Diaphragm — 2" diameter
e Magnet — 13%lb. Ferrite
® Cavity Damping —
2"d. Fiberglass

NETWORK

¢ Exclusive, RC Filtered,
Integrated Circuit

e P.C. Board Construction
e Large Air Core Chokes
e Mylar Non-Polarized
Capacitors
e 12dB per Octave Slope
® Choke Attenuator,
5 Position, 2dB per Step,
Tweeter and Mid-Range

WOOFER
e 12" E.I.LA. Diameter

e Molded Non-Press Cone,
Ported Dome

Neoprene Surround
Cast Aluminum Frame
2Ib. Ferrite Magnet
Aluminum Foil Voice
Coil Bobbin

e 1%" Dia. Long-Throw
Voice Coil

* Heavy, Bolted
Construction

and it’s just *199%%

: ! Close-up View of
LB 3/Way Intergrated
- R ONKYO
: Artistry in Sound

Mitsubishi Intsrnational Corp./Onkyo Sales Section
25-19 43rd Avenue, Long Island City, N.Y. 11101 / (212) 729-2323

Check No. 27 on Reader Service Card




probably has more models than anyone
else. The K2+2 combines two trans-
ducers—dynamic, of course—in each
cup, and in addition provides volume
controls in the cups to control the front-
unit level—a convenience for four-
channel listening. In addition, there is
a “4-Chan/2-Chan” switch which par-
allels the front and rear units in both
phones for conventional stereo listening.
These phones have a black plastic
headband cover, well padded with
foam. Cups are black plastic, with metal
trim, and the fluid-filled ear cushions
for user comfort. These pads measure
3%” wide by 4% high. A small knob
on the bottom of each cup controls
the front unit volume, and the 2/4
switch is a rocker type on the left cup.
The double coiled cord extends to 10
feet, and a black plug is used for the
front—channels | and 3—and a gray plug
for the rear—channels 2 and 4.

The Koss K2+2 phones are packed
in an attractive plastic case 14” x 10”
x 6”. with foam padding inside, die-cut
to accommodate the phones and hold
them securely in the case. Weight is 22
oz. Price $85.00.

Channel matching was very close
and overall sound was one of the
smoothest of those tested.
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Lafayette F-4400 Four Channel

Stereo Headphones

SPL: 88dB, single flat steel adjust-
able headband, covered with foam-filled
black vinyl pad. Horizontally mounted
separate transducers in gray plastic
cups 5% x 3% in., with ample perma-
nently attached foam-filled black vinyl-
covered pads. Sound emanates from
small arcuate openings near the ends
of a solid plastic diffuser. thus directing
the sound from further to the front
and rear than in most types. Small
slide switch on left phone converts
from four-channel operation to two-

channel for conventional stereo listen-
ing. Cord is parallel flat type, 9% ft.
long, terminating in two molded stereo
plugs—black for front and gray for
rear, with designation molded in the
bodies of the plugs in addition. Weight
is 28 oz.

According to the leaflet enclosed
with the phones, a special built-in
frequency  dividing/phase  shifting
network will produce a 4-channel effect
from a 2-channel source when the
mode switch on the phones is set
to “2-CH”. We found it certainly gave
a more spacious kind of sound but
it was generally considered inferior to a
regular matrix decoder. Price: $39.95.
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MURA QP-300 Quadrasonic

Headphones
SPL: 67 dB.

With a brown vinyl covered pair of
bands, the Mura QP-300 offers a dif-
ferent method of tightening the pres-
sure against the ears. The cups are of
brown plastic, with lighter brown foam-
filled pads. The cups are deeper than
usual, measuring 4” x 3%” at the pads,
but with a depth of 4 inches over the
pads. The cups are vented at two sides
on the rear with louver-like openings as
part of the acoustic circuit. Weight is
XX OZ.

Two units are used for each channel,
that’s right—a total of eight! The low
frequency transducers are loaded by a
pressure plate and slots conduct the
sound to openings placed near the treble
units mounted on each side. Overall
sound was a little too bass-heavy for
most of the panel but balance could be
restored by judicious use of the tone
controls.

The phones are fitted with a flat
cord 7 feet long, and are packed in a
vinyl zippered case 10 in. square by
4 in. high, lined with blue felt and

sufficient padding to make an effective
carrying case. Price: $49.95.

RELATIVE OUTPUT-dB
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Teledyne Ph-220 4-Channel

Headphone
SPL: 79 dB.

This is another “side-by-side” unit
similar 0 the JVC and the Mura
models. However, in the Teledyne,
the transducers are mounted in a
straight line. The brown vinyl-covered
foam-filled pad has extendable gold-
finished metal bands slotted to accom-
modate the thumbscrews which secure
the phones at the desired position. The
light buff earcups are fitted with brown
vinyl foam-filled pads 4% x 3% in,
the former dimension being width.

These phones have an -eight-foot
flat cord with two stereo plugs and
black plastic indicators for front and
rear. Also furnished with the phones is
a twin connector consisting of a stereo
plug attached to two stereo jacks for
paralleling the front and rear units
for stereo listening. The Teledyne
PH-220 is sold by Olson Radio Corpo-
ration. The left channel had a reduced
response below 1000 Hz. Apparent
separation was one of the best. Weight
is 22 oz. Price: $44.98.
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Stanton ‘'‘Dynaphase Sixty-Five/

Four C”’
SPL: 95 dB.

Differing from the general run of
headphones is the Stanton 65/4C model
(to abbrewviate). It has a black vinyl
foam-filled headband cover, with ad-
justable bails to the two blue cups with
chromed and plastic nameplates on
the back of each. The ear cushions
are large (4% x 4% inches) and foam
filled with considerable depth so the
overall depth of the cup and pads is
3 inches. A single round cord extends
from the left cup for 24 inches where
it enters a plastic switch box 1% x 1%
x | in. to accommodate a slide switch
labeled 4-chan and stereo, paralleling
the units in the stereo position. A double
coiled cord extends from the switch
box and extends to 9 ft., terminating in
two stereo plugs—one blue for the
front and one black for the rear. These
plugs are | in. wide x 2% in. long. and
might present a problem if the head-
phone jacks are close together on the
receiver. Weight is 19 oz.

A number of accessories are avail-
able optionally to provide for separate
volume and tone controls for the two
phones (four circuits)}—two being re-
quired for four-channel listening. Also
available as an option is a 25-foot
extension coil cord. Overall sound was
smooth with good balance. Styling

and finish was one of the best tested.
Price: $64.95.
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Realistic NOVA 44 Stereo/4-

Channel Headphone

Radio Shack’s entry into the stereo/
4-channel field is this NOVA 44 model,
which appears to be similar to the JVC,
in that the two transducers are mounted
side by side, thus making tle earcups
wider than high. A soft foam-filled
vinyl headband cover—black in color—
matches the black plastic cups and the
black vinyl foam-filled cushions which
measure 4%” wide by 3%” high. The
units are again mounted at an angle—
as in the JVC—but in the Nova the
angle is close to 90 deg. The coiled
black cord will extend to 15 feet, and
is fitted with two molded plugs into
which the “F” and “R” are molded
with a square shank. Weight is 24 oz.
Bass response was judged rather too
predominant but this could be cor-
rected by the tone controls. Price $39.95.
(The Radio Shack Catalog Number is
33-1016.)
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Superex QT-4 Four-Channel

Stereo-phone
SPL: Front, 80 dB

With its vinyl-covered dual wire
headband and adjustable slides, the
Superex QT-4 is the first of this com-
pany’s entry into 4-channel phones. The
cups are of off-white plastic, with
vinyl covered foam-filled pads, mea-
suring 4% x 4% inches. Four identical
and matched units are mounted in the
phones, with a coiled black cord which
extends to 15 feet. Two stereo plugs
terminate the cord—one with a red
identifying sleeve on the cord where
it enters the plug to indicate the rear
channels. Weight is 16 oz. Overall
sound was smooth but lacking in bass.
Balance could be obtained by using the
bass tone controls. Price: $65.00
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Superex QT-4B Quad-Tette Four-

Channel Stereophones
SPL: 80 dB.

These phones are similar to the QT-4,
but in addition to this similarity they
are fitted with a tiny slide switch on
the left phone to permit paralleling
the front and rear units for conven-
tional stereo listening. Weight is 16 oz.
Frequency response was found to be
similar to the QT-4’s and most of the
panel preferred to use some bass lift.
Price: $50.00.
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Edward Tatnall Canby

The CD-4 Cartridge

A great truth seems to have been
intruding itself., these last months, upon
my observant consciousness. I haven’t
cultivated it—the thing just grows of its
own accord. It is that the future health
of the LP disc, and in particular the
idea of four channels on disc. depends
beyond all other factors on the phono
cartridge.

Off all things! And as if we hadn’t
already brought that particular mechan-
ical/electrical transducer to an abso-
lutely extruordinary level of perfor-
mance in the long quarter century
during which the’ modern magnetic
pickup has been on the market. That
performance is already far beyond
anything most of us would have imag-
ined in the ripe old days of mono, some
fifteen-odd years back. at the time stereo
first loomed. In fact, at that time there
was much engineering grumbling as to
the disastrous etfect of stereo upon the
¢legant simplicity of the mono cartridge.
then at a very advanced stage of devel-
opment.

Itis the engineer’s privilege, of course.
to grouse about the very problems which
he will soon brilliantly solve. They do
it every time. A kind of protective
coloration, in case things don’t work
out. So the mono cartridge men,
grumbling hard, went to work on stereo
and look what‘they’ve done. Year after
year, they have gone right on improving
the unimprovable. And though the
remaining area for advancement would
seem to get smaller and smaller, some-
how it doesn’t; the designers just push
things out a bit further in various im-
possible directions. Crazy and wonder-
ful, with absolutely no reservations on
my part. [ can only admire.

I am not wandering in vague gen-
eralities here. These thoughts ure
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occasioned by recently converging
factors, new and revolutionary, within
the parameters of the still-potent disc
format. 1 refer, of course, to the CD-4
“discrete” quadraphonic system and its
radical new cartridge requirements.
Just the thought of them has been
enough to jolt the entire cartridge
industry. And not without results,
CD-4 or no.

It has been conventional, for instance,
to measure our components uaccording
to that linguistically plcasing formula
20 to 20 KHz that being a stylized reali-
zation of more or less realistic hi-fi
needs in terms of frequency range. [
have before me an individual cartridge
run, for example, performed on an
Audio-technica cartridge now in my
phono system, which reads as a virtually
flat line betwceen those two points. At
each end there is a vertical drop to
zero. clonck. But the specs on the car-
tridge suggest something a bit different:
the cartridge response is listed as “5 -
450007, it you will forgive the old-fush-
ioned cycles. No cloncks.

Our meaguring equipment, industry-
wide, has taken on the 20 - 20K con-
vention as a matter of convenience, and
even art, in virtually every common
display including this familiar cartridge
“run”, pen ftraced, and the ussorted
scope trace patterns. At 20KHz the
measurcments just quit. They don’t tail
off or fade away; they stop. The pen
drops to zero. The scope trace repeats
itself in a bright 20K line and goes no
further. But. you see.-now we are up
against a drastic changeover, and CD-4
has set it off, with a vengeance! The
spark that sets the fire, the straw on the
camel’s back? Take your choice.

It’s not as though these measurements
couldn’t go right on out. if we so desired.
[t is simply that there hasn’t been much

of a reason to do so in the hi-fi audio
measurement area. For my non-engineer
mind the reasons are, well . . . reason-
able. We don’t communicate much of
importance above 10KHz and we can’t
hear at all when you get up to 20KHz.
True. we do need to get a ways into
the supersonic, even so, since what goes
on up there. mechanically and elec-
trically, is related to effective sound
propagation lower down. So-—take
20KHz as a convenient round figure,
safely into the supersonic but not
extremely supersonic. That's about it.

Suddenly. with CD-4, we have a
drastic need to go higher. much higher,
and for a new reason—a specific carrier
signal. two of them in every groove. set
down at the extruordinary high level
of 30 KHz as a mean. Not extraordinary
in general sonic terms nor in electrical.
but in a standard LP record groove—
very extraordinary. Enough to set the
jitters and titillations going all over the
place. How to manage it? That is—how
to play such a groove? (We'll forego
discussion of the problems in cutting
the same. via slow-speed turntables.)
Specifically, if T have picked up the
proper info. we are here directly in-
volved in the crucial matter of reso-
nances (so vital in the bass area when
it comes to loudspeakers), and in the
means whereby cartridge makers have
coped with that extremely delicate and
difficult factor in cartridge system
response. For it seems that the resonance
basically determines the responsc
extent, no matter how many good tricks
you invent to cope with the same.

Non-engineer readers should under-
stand that, generally speaking, a point
of resonance is not only a point of
distortion—overly easy and exaggerated
response—but also a point of no exten-
sion. For it is a physical characteristic
of all sorts of resonances that frequency
response, whatever it is, drops off
sharplv beyond resonunce in a tell-tale
descent. It graphs like a ski slope, fast.
Elementary. Herr Watson. he said. But
most extraordinarily vital right now.

Yes. cartridge resonances may be
damped. flattened down. in many in-
genious  ways, (as in loudspeuakers).
often combining electrical and mechan-
ical factors so as to cancel out and arrive
as net tlat. if you see what [ mean. Then
the response is good and the drop-off
is at least non-catastrophic. But alas.
it is still there. There is no hump betore-
hand but the drop drops, just the same.
We can manipulate the resonance point
very nicely, pushing it higher and higher
via more and more delicate mechanical
components: but you know where rhar
leads. Especially for people like me who
are all thumbs. The devil and the
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The difference between stereo...

Stereo is great. And getting better. SQ
4-channel is even greater. The difference
is like seeing the Mona Lisa in black and
white, and suddenly seeing it in full color.
SQ is more than good sound. It's an experi-
ence. You're enveloped by it. You feel it
You sense if.

And now Sony makes it possible for you to
enjoy the full dimension and excitement of
SQ 4-channel sound. The new Sony SQD-
2020, full logic, SQ decoder is a major step
forward in quadraphonic reproduction. Front-
to-back logic enhances separation when you
are listening to front-center (and rear-cen-
ter) soloists. New waveform comparator logic

A

¥

...and SONY. SQ

does the same for signals on four corners

The SQD-2020 has 4 calibrated VU meters
S0 you can balance your system for optimum
4-channel reproduction. Rear channel tone
controls let you drive your rear channel speak-
ers with a basic power amplifier.

With the Sony SQD-2020, you can enjoy
4-channel reproduction from SQ records or
SQ broadcasts at their very best. Or from
matrix records or broadcasts, other than SQ.
Or from discrete sources. You can play regu-
lar stereo in stereo, or with quadraphonic
enhancement.

The SQD-2050 is another new Sony SQ
decoder. It features front-to-back logic and
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Mass by Leonard Bernstein

available in SQ on Columbia Records

requires an integrated amplifier to drive the
rear channel speakers. It's an excellent, low
cost way to step up to 4-channel.

Visit your dealer today
for a demonstration
of Sony SQ. Put a
little bit of color
in your life.

Sony Corp.
of America,
47-47 Van
Dam Street
Long istand
City, New
York 11101.
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deep. blue sea.

Thus the upper resonance point has
always becn a main concern in cartridge
design. as refinements in the mechanics
have pushed it gradually upwards. even-
tually off the scale into supersonic
inaudibility. There, it would seem to
have been quite safe—for you couldn’t
hear it. For awhile. the state-of-the-art
cartridges had resonances around
I5KHz which. flattened out. gave ex-
cellent sound with minimal peaking
right up to that high point. already
beyond plenty of ears. In recent genera-
tions of sterco cartridge that resonance

has gone even higher. tending to center
near 20KHz, and the nearly flat, or
flattened. response has been pulled
all the way out to this level before the
inevitable drop-off. Adequate. to put
it mildly! Adequate, that is. for all
standard LP/45 discs including every
variety of matrix quadraphonic, since
these are contained within the standard
LP frequency spread.

The new Shure V-15 Type III car-
tridge. announced to the press early
last spring via a most interesting seminar
held at Shure’s home base near Chi-
cago. is an advanced fourth generation

38

—
“Adding Perfection”

The ESR-6 adds perfection to
any speaker system.

The electrostatic radiator is acknowledged
by audiophiles the world over as the most
accurate acoustic transducer. RTR has been
committed from the inception of the corpo-
ration to the furtherment of the electrostatic
state-of-art. The ESR-6 is an important link
in the practical application of electrostatic
technology.

Whatis that unique attribute which indelibly
separates electrostatic transducers from all
others? Simply, itis the near absence of moving
mass. It is this attribute that magnetic types
seek to achieve. But, all magnetic types.
whether cone, dome. or tancy “zig zag”. all
must attach to the moving diaphragm a heavy
metallic conductor or conductive coating of
sufficient thickness to conduct electrical A.C.
currents with minimum loss. And wherever
present in whatever amount, moving mass
compromises  transducer  acoustical  per-
formance.

The ESR-6 provides for the audiophile
the perfection of electrostatic reproduction
from 1500 Hz to beyond 30.000 Hz. And it
does so very conveniently having built-in
level controls and crossovers for both the
electrostatic and your existing speaker. There
is no guessing. And with the new RTR SVP*
protection circuit, there is no worry of overload.
No worry! No guessing! The ESR-6 is just the
absolute finest, in acoustical reproduction.
*‘Surge Voltage Proteciion”

Where it’s at. . .

Alco Home Entertainment

79 8. 3rd St.. San Jose, CA 95113

Audia Arts

1870 Furst St Livermore, CA 94550

Audio Vision

2304 E Main St. Ventura, CA 93003

Bel Air Camera & Hi Fi

927 Westwood Bivd., los Angeles, CA 90024
Henry's Radio & Electronics

931 N. Euclid St.. Anaheim, CA 92803
international Sound

821 W. Roseburg Ave.. Modesto, CA 95350
Kustom Hi Fi

1100 Burlingame Ave., Burlingame, CA 94010
Shelley's Audio tnc

721 W. 9th St Los Angeles, CA 90015
Skinner, Hirsch, & Kaye

229 Kearny St.. San Francisco, CA 94108
Sound Cs

4701 College Ave. San Diego, CA 92115
Sounchng Board

2342 Shattuck. Berkeley. CA

Stereo City

619 Fifth St Eureka, CA 95501

Mal Sykes TV & Hi i

1720 Fulton Ave.. Sacramento, CA 95827
Woodland Stereo

21128 Ventura Blvd.. Woodland Hills CA

Gill Custom House

8813 W 95th St Palos Hills, IL 60465
George Filip Music

20 E Downer Place, Aurora, IL 60504

Gibson Audio of New Orleans

1418 Shreveport Bardsdale Hwy. Shreveport, LA 71105
Quail Creek Stereo Inc.

754 Shreveport Bardsdaie Hwy , Shreveport, LA 71105
Audio King

7010 france Ave. So.. Minneapolis, MN 55435
Jensen's Stereo

1247 Nolan Ave.. Stillwater, MN 55082
Roman's Audio Classics

8012 Cedar Ave, Minneapolis MN 55420
Stereoland

208 Broadway, Farge. ND 58102
Frey's Electronics

522 S. Main, Aberdeen. SD 57401
Arnold & Morgan Music Co.

510 S. Garland, Garland, TX 75040
Audio Concepts Inc

2021 Guadalupe, Austin, TX 78705
Audio Concepts Unlimited

1322 W. Hickory, Denton, TX 76201
Audia Systems of Dallas

344 Northwest Shopping Ctr., Dallas, TX 75238
Lloyd E. Dissmare

4001 24th St Kenosha. WI 53140
Paul Heath

354 State St., Rochester, NY 14608

RTR INDUSTRIES

8116 Deering Avenue
Canoga Park, Ca.
91304

(213) 883-0116
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transducer (if we count Type II and
Type Il Improved, with altered stylus
assembly. as two generations) which
beautifully sums up this whole era of
steady refinement and development in
the subtleties of cartridge designing. 1
am purposely limiting myself to one
factor—there are plenty more which, in
fact. go into creating the resonance and
helping to flatten it down. This super-
refined model boasts many new “highs”
in performance, most notably its ex-
traordinary tracking ability, beyond any
of its notablc predecessors. But let me
note merely the wider. flatter extended
frequency response in the Type III.

The original V-15 had a resonance at
about 15KHz, with good. if not totally
flat. response up to that point, then
falling off. (Something is left. as you go
further up. but the “slope” is fast. down
to nothing.) The Type I Improved. with
improved stylus, brought this figure up
to 20KHz with even better flatness, out
to that super-hi point. It is a lovely
cartridge. The new Type Il makes use
of" a laminated magnetic structure and
new extremely light (but strong) stylus
mass (o extend the resonance to 23KHz,
with an astonishingly flat response
straight out to this point. Putting aside
the Shure “trackability” which, | assure
you, is of the greatest interest and im-
portance. you can understand that in
just this one respect of flat extended
frequency response we have in Type
I1T a splendid and consistent degree of
improvement over the earlier high-
quality cartridges in this particular line
of development. What more could one
ask.

Well, it’s so simple. Indeed, | went out
to Chicago just to enlighten myself on
this very matter. You see. the CD-4
quadraphonic disc requires an even
wider frequency response, out well
beyond 30KHz and flar ar that point, if
four-channel “discrete” sound is to be
reproduced with optimumly low distor-
tion and separation.

Flat is the kcy word. The cartridge
that plays the CD-4 disc must reproduce
a frequency modulated signal, two of
them. one on each face of the groove.
that is based on a 30KHz carrier.
mechanically inscribed in the groove
and to be traced by the cartridge. Since
FM signals vary up and down in fre-
quency to each side of the central
“norm” where the carrier. so to speak,
is at rest when no signal is modulated.
the cartridge must reproduce borh sides,
above as well as below, and reproduce
them equally. You cannot do that on a
ski-like downslope! The upper side will
be weaker, lower in level, than the
down side.

Now if this super-hi pair of signals
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ADRS

The curve that bent the
Cqsseﬂe Market out of shape.

RESPONSE (db)

You are looking at a distortion
measurement curve. It compares high-
frequency distortion found in other cas-
sette decks to the exclusive new AKAI
cassette line equipped with ADRS. The
results are extraordinary. ADRS elimi-
nates almost all distortion above 8,000
Hz. And only AKAI combines ADRS and
GX** Heads with Dolby to give you the
most perfect cassette recording in the
world today.

GXC-65D

Invert-O-Matic - Automatic Continuous
Reverse - Mechanism guaranteed two
full years . . . parts and labor

FREQUENCY (KHz)

Without ADR System

ADR System

Why settle for

BIAS BEAT DISTORTION (%o)

Ilustrated at left are the actual
output curves of a 13KHz signal from
a Dolby equipped cassette deck without
ADRS, and a comparable curve from a
new AKAI GXC-46D cassette deck with
ADRS, GX Head and Dolby. The clear,
undistorted signal is a pleasure to behold.
And an even greater pleasure to hear.

*Automatic Distortion Reduction System
**Glass and Crystal Ferrite Head

GXC-46D

second besi in cassette decks?

Only AKAI offers you ADRS, GX Heads and Dolby at a price
no more than you would pay for decks equipped with Dolby alone.

See . ..and most of all hear.

. our revolutionary new GXC-46D and

GXC-65D. Your ears will make up your mind for you.

AKAI.

AKAl America, Ltd. /P.O. Box 55055, Los Angeles, California 90055
For your nearest AKAI dealer call 800-243-6000 Toll Free. In Connecticut, 1-800-882-6500.
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were of the normal. ordinarv sort. the
drop-oft” in the higher side would be
no more than that. like a bit of super-
sonic tone control, a roll-off in response
but nothing worse. All, of course quite
inaudible. but let that pass. What we
have, however, is a new sort of signal
(at least for commercial discs), an FM
modulation of a pair of mechanically
inscribed carrier waves. right in the
groove. As in FM tuners, therefore, a
simple but devastating phenomenon
takes over in the demodulating of those
signals. An wunequal reproduction of
the FM carrier swing, above and below

the central frequency (I am using my
own lay language. unofficial) results in
plain, old fashioned distortion of the
resulting audio signal. Ugly, unpleasant
sound. And because the CD-4 system
matrixes—whoops. I’d better say “elec-
trically mixes” —its four discrete channels
for recording. then unmixes them again
in the reproduction, that distortion
will end up in all four quadraphonic
channels. Ugh. Not good.

So your CD-4-capable cartridge, then,
must (a) be able to pick up somerhing
at 30KHz (many don’t) or there will
be no quadraphonics at all. Just, shall

Jensen
Model 5

You’ll
feel our
presence

Every speaker company
talks about “presence.” No one
brings it home quite like Jensen
does in the Model 5 Speaker
System

We reach out and grab
you with two matching 5" direct
radiating mid-range elements
We fill in the bottom with a 12"
woofer And the top with our
Sonodome® ultra-tweeter. It's
a perfect balance, thanks to
Jensen's famous speakers.

Power is another
reason why we can reach
you in a big way. 60 big vy
watts fill out Model 5.

%
( PAN

= Which makes

a super efficient
system to integrate with other
components.

Model 5 uses our famous
Flexair® suspension, too Not to
mention a fancy hand rubbed
walnut cabinet and 5 year
warranty

Another reason Model 5
sounds better i1s because

Jensen's Total Energy
Response speaker
design gives a fuller,

richer sound. Give a listen

v 4 to Jensen Model 5. And

( get the feeling of a great
system — first hand.

Specifications

Power Rating —60 watts
Frequency range — 32-30,000 Hz
Crossover — 500/4,000 Hz
Dispersion — 170°

JENSEN SOUND LABORATORIES
DIVISION OF PEMCOR, INC. SCHILLER PARK, ILLINOIS 60176
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I say. duophonics, out of four speakers.
And even more vital, (b) the cartridge
response must be reasonably flar. not
sloped. in that high area. from below
to well above 30KHz. Otherwise, distor-
tion.

As a matter of fact, better no response
at all. You can play a CD-4 record in
stereo with any cartridge, of course.
It ignores the carrier signals. They don’t
register (though they may perhaps
invoke complications in vour stvlus
motion—that is a moot point). You can
play your cheap standard cartridge
through a CD-4 demodulator and get
quite a pleasant sound, providing the
cartridge is totally insensitive at 30KHz.
The regular pair of groove signals comes
through and is nicely distributed in. as
I say, four-way duophonic stereo. No
30K Hz response, no distortion!

But if your cartridge has some
response on the lower side of 30KHz,
and less response on the upper side,
then you will have yourself a problem.
A dose of muddy sound. together with
the discrete four-way separation. So
it goes, as well as [ can gather, a rank
non-engineer.

We may now bounce back to the new
cartridges and their present and future
characteristics. First, you are asking
me whether all this really matters. le,
will there be lots and lots of interesting
CD-4 discs around to get played by our
cartridges”?

| know no more than the next “ex-
pert” but I can put it safelv this way.
There 1s not the slightest chance that
the CD-4 disc. from RCA and other
companies, will not be available in the
near future. (Nice double negative.)
Nobody has to play them, but many will
want to, and in full four-way “discrete”
sound. Whether the long-absent de-
coding equipment will also be around
in force, soon. is another story but let
that pass, too. We're talking about
cartridges. Any way you look at it
CD-4 is now a factor and wil/ be, con-
servatively speaking, at least in the
nearbyv future. (Some say it is dead
already; others say it is on the verge
of triumph. I say merely that it is /sere.)
And so we will need new cartridges, in
all ranges of excellence and cost, devel-
oped or modified to meet the new
requirements. Even the junkiest record
player that claims to play discrete discs
in quadraphony will have to cope
somehow with that elusive little pair of
super-signals in the new groove walls.

Now you are asking me what Shure
had in mind in respect to its V-15
Type I, which I am “shure” is going
to prove to be one of the best top-of-
the-line American made cartridges. |
will have you know that [ am not on the
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anything II could do III can do better!

Several years ago, we decided that our next challenge would
be to go beyond the kest there was. Qur computers told us
we had taken the existing cartridge structure and stylus as-
sembly of the V-15 Type Il Improved as far as we could,
and that hereafter. any improvement in one performance
parameter would be at the experse of performance in some
other parameter.

Therefore, over the past several years, a wholly new lami-

nated cartridge stiucture has been developed, as was an
entirely new stylus assembly with & 25% reduction in effec-

tive stylus mass! These developments have resulted in opti-
mum trackability at light tracking forces (34-1"s grams), a
truly flat, unaccented frequency response, and more ex-
tended dynamic range than was possible even with the
Type Il Improved, without sacrificing output level!

If you like its sound today, you will like it even more as
time goes on. In fact, to go back to any other cartridge after
living with the Type Il for a short while is simply unthink-
able, so notable is its neutral, uncolored sound. You must
hear it. $72.50.

INTRODUCING THE NEW

=i V-15 TYPE 1II
Super-Track “Plus” Phono Cartridge

Shure Brothers Inc. » 222 Hartrey Ave. « Evanston, Ill. 60204
In Canada: A. C. Simmonds & Sons Ltd.,
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A concept that focuses the research, experience
and skill of an electronics giant on the creation,
design and production of components. A total
commitment to audio componentry without peer.
The research has already produced over
23,000 patents. Firsts like: direct drive motors,
Hot Pressed Ferrite heads, HiZNR resistors,
automatic reversing micromotors, Exicon X-Ray
television and new kinds of miniature fiber optics.
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CROSS SECTION OF DIRECT DRIVE MOTOR

Experience has taught us to be extra finicky
about the parts we use. So we design and make
virtually every part of every component our-
selves. From the newest type of monolithic 1.C.s
to our own exclusive four-pole MOS FET. From
the epoxy resin coils in our multiplex sections.

To the precision controls on the front panel.

We have learned the virtue of being totally
unmerciful in test procedures. All designs are put
through tortures like baking, freezing, drenching,
shock, extreme stresses and prolonged humidity.
Because any unit that can survive that kind of

punishment is capable of years of faithful
service under normal conditions.

We also know that there is no substitute for
all-out quality control. Each subassembly is
checked visually and electronically as itis put

COMPARISON OF PERMALLOY AND HPF HEAD
HPF Head

Powder of MnO, ZnO
and Fe203

Sintering at a high temperature

Permalloy Head

Material Alloy of Ni, Mo and Fe

Manutacturing | pynching by a press

Methad under high pressure
; Precision made block, produced
Gt RliasisfuiSiste by cutting, grinding and polishing.
Yoke Part
Colt (Core)
Shaps
Hard
Glass Spacer
Gap Spacer (BeCu) Gap Spacer (Hard Glass)
- -t
Jy== Thickness Thickness
Finished Gap % of Spacer Hj of Spacer
== < Effective E=is = Effective

Gap

Eftective Gap Eftective Gap

Electric Loss Big Small (Va of the permalloy)

130 — 140 HV

Hardness 630 ~ 700 HV (5 times harder}

Lite about 1,000 hours about 200,000 hours

together. And checked again as it joins the main
assembly. Every complete unit undergoes 50
performance checks, involving 170 different test
points and measuring things like IHF sensitivity
and power output. Sixty additional tests assure
perfect appearance and proper operation.

All our units have earned the coveted listing
for safety of Underwriters Laboratories®.

The Technics concept has already taken shape.
In a line of discrete 4-channel receivers. Direct
drive turntables. Dolbyized™ cassette decks. And
reel-to-reel recorders. That are ready for
delivery today.

So, now that we’ve been formally introduced,
why don’t we get to know each other.

™Daqlby is a trademark of Dolby Laboratories Inc.

chnics

byPanasonic
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Shure staff, and cannot speak for Shure.
I will also say, on the side. that Shure
really has me baftled. The Type IlI, by
their own specs and charts, is ‘'way down
at 30KHz and sloping off like a ski
jump. too. I do not see how it can be
expected to play a CD-4 disc guadra-
phonically, though it should do an
absolutely superb job on any other
type of disc. whatever. So that is that,
for all to see and hear. Why?

Strictly on my own. | would suggest
several speculative possibilities (and !
have not consulted Shure, aside from
the company’s own amply provided

seminar and pubtlicity material).

I. Perhaps Shure has deliberately put
the CD-4 disc aside as unlikely to be
an important factor in the market for
their Type III cartridge. Possible. Rea-
sonable from some points of view. CBS
and Sony would agree. This viewpoint
may be right. Or it may be wrong. My
own feeling. cautiously, is to disagree.

2. On the other hand, perhaps Shure
has ready some modifications of its
V-15 Type Il which could quickly ex-
tend its range to accomodate the 30KHz
carriers with top quality (tlat) response?
Could be! But they have not said so.

Master records are made by ma-

chines that drive the cutting head in a
straight line across the record. A play-
back system that moves across your

record in any other way, results in wear and distortion.
With a conventional pivoted arm system, the revolving groove “pulls” the
stylus toward the center of the record. This is called, “skating force’'
Skatingforce causes wear on the inner wall of the groove and the stylus,
and results in a loss of separation as well as distortion levels simply not

acceptable to the serious listener.

Most good pivoted arm systems do have anti-skating devices. But they
canonly besetfor "average skating force. . and an anti-skating device that
remains constant cannot fully compensate for all of the varying forces
exertedduring the playing of a record. Even the total elimination of tracking
error does not eliminate the inherent problem of the pivoted arm — skating

force.

The RABCO system plays it straight. The pickup moves in a straight line.
The record is played precisely as it was originally cut. It has no anti-skating
device for one reason: The RABCO system eliminates skating force.

We want to tell you more about how we eliminate both skating force and
tracking error Drop us a note and we'll send full information straight away.

The RABCO SL-8E
Astraight tracking tone arm
for your turntable

RABCO

A division of Jervis Corporation

The RABCO ST-4...
A professional turntable
with the RABCO tone arm system

DEPT A
55 Ames Court
Plainview, New York 11803

Check No. 33 on Reader Service Card

Somehow, with all those problems of
resonance and the known exhibits of
Shure’s V-13s to date. moving up from
I5KHz to a high of 23KHz through such
beautifully calculated refinements in
all  parameters—and  especially in
trackability—I wonder whether a sudden
big jump, say flat out to 40 or 45KHz
before rolling oft, would so quickly be
possible? But this is really beyond my
competence even for guessing. And if
possible, why wait? Why bother to make
two Type 1l models when one would
do? Dunt esk. as Archie the cockroach
used to say.

3. This third possibility seems most
unlikely. Perhaps Shure. like many big
companies. is so immersed in its own
dynamic work that it doesn’t accurately
evaluate what is going on outside. After
all, research on the Type III must have
begun years back, before the CD-4
disc was announced. Maybe, just maybe,
that methodical development has simply
gone forward without fail, all the way
to its trinmphant conclusion, without
any influence at all via this new need
for a 45KHz response? Could be. But |
don’t believe it.

So I really am baffled. What would
vou do, if in mid-development of a
splendid cartridge like this Type III a
sudden new emergency declared itself?
Give up, in the face of CD-4. and start
all over again? Modify your design.
perhaps with considerable anguish and
compromise, to accomodate the new
possibility? Develop alternative models.
one with CD-4 capability and another
(very likely a better cartridge under
the circumstances) without?

Believe me, these are tough questions
involving very difficult technical deci-
sions, and all the cartridge makers are
having to go through the process. I do
not think any of us, at least outside the
cartridge engineer’s own domain (and
maybe not even there). can know just
what has been in Shure’s mind. My
best guess. is sheer honesty and integrity.
I should suppose that Shure was unwill-
ing to compromise a superb design, so
carefully matured over the years, by
any sort of sudden. drastic alteration. I
would have to agree. To find out for
yourself how it is. just go out and look
and listen to this Type 111 cartridge, and
compare its performance with that of
its own predecessors in the line. Not
even CD-4 should be allowed to get
in the way of rhis beauty. Maybe it’s
as simple as that.

It remains, then, to look around
briefly elsewhere—not everywhere. since
this is not a cartridge survey. A year
and more ago, for instance, | witnessed
a Stanton Magnetics demo at which
the slogan, if I remember. was some-

(Continued on page 69)



Albeit an expensive bargain, buta
bargain nevertheless. For the Model
Fifty-Four is without question the
finest stereo receiver we have ever
made. Indeed, it may well be the
finest stereo receiver anyone has ever
made. And if that wasnt enough,
the Fifty-Four is also an absolutely
incredible four-channel receiver.
With 60 watts (RMS) per side in the
two channel mode and 25 watts
(RMS) per side in the four-channel
mode, the Fifty-Four is an extraordi-
nary power package. it's consid-
erably more compactand sleeker than
competitive models, yet it will out-
perform the biggest and bulkiest of

MODEL FIFTY-royg

them with ease.

And it's so very easy to use.

All the con'rols are clearly indi-
cated and conveniently located on
the front panel. You can change
from one format to another—two
channel, Stereo 4, SQ, etc.—with the
simple flip of a switch. In addition,
there's a neat "'joy stick” for abso-
luteiy perfect balance control.

The Fifty-Four also features an
exclusive automatic power control
circuit [patent pending} that turns the
receiver on and off to coincide with
the operation of your automatic
turntable.

All'in all, we think the Fifty-Four is

i
e,

quite in a class by itself.

But don't take our word for it. Not
for $525.1 Go listen for yourself.
And if the price still seems a bit rich,
consider this: Buy the Fifty-Four and
you'll never have to buy another
receiver again.

Now that's a bargain!

For more technical information,
write to KLH Research and Develop-
ment, 30 Cross Street, Cambridge,
Mass. 02139. Or visit your KLH dealer.

z i !P"‘r

KLH RESEARCH DEVELOPMENT CORP.

30 Cross Street, Cambridge, Mass. 02139
tSuggested retail price—slightly higher in the
South and West.

The
new

KLH-Model
Fifty-Four

" Stereophonic/Quadraphonic

Dual Function Receiver.
Our $525 bargain.

Check No. 24 on Reader Service Card



TurnTable
DirecTory

BSR 710/X
Garrard SL-95

Dual 1229

SPEEDS
A-33, 45,78 -16, 33, 45, 78
1

Automaric Turntables gt dens

MANUFACTURER & o SPECIAL FEATURES
< &
> ¢
BSR MCDONALD 710/X B |12 0.15 55 856 | Bal. & 0-4 6 3 L& 17 5/16x | 8% 19 204.80 With Wal. base, dust cover, Shure M-91E
S 149/16 carl.; sync. mt-; vics. cueng.
810/X B |12 0.05 -55 [ 0.5 | 8% | Bal 04 7 6 14 4% 3 17%x15 % | 32 239.95 With wal base, cover, Shure MI1ED
carl., sync_mf, visc. cueing.
610/X Al 0.12 -40 | 0.75 §7% | Bal 06 | 19 8 7 3 4 15%x14% | 7% [ 17 130.45 With wal base, cover, Shure M93E
cart,_sync. mir.. visc. cueing
5108/X AL 012 S40 1075 7% | Bal 06 [ 15 | 8 7 3 4 15%x14% | 7% | 14 80.00 With base, cover, Shure M75
cart. sync_mir._ cuein;
310/X A |1 0.15 -38 ] 1.0 ]7% | Spg 0-9 20 7 7 3 4 15%x14% | 7% 12 105.45 With base. cover, Shure M75 cart.:
sync. mtr; vics. cueing
BRAUN PS 600 A |12 0.07 -85 | 2 8% | Bal & 04 | 8 10 17%x12% | Th 27 299.95 Oil-hydrl. susp.; brushless d.c. mtr.
Spg. ill. strobe: with base. cover
DUAL 1229 A 12 0.04 -55 | 03 8% | Bal. & 1112 ] 814 6 13 3 5 14%x12 8 19 225.00 Gimbal susp : adjust. vert. track angle;
Spg. 6% pitch contl.; sync. mtr.; cueing, ill
strobe:
1218 A | 10% | 0.06 45 | 05 | 8% gal & 12| 814 6 11 2% 5 13x10% A 14 169.50 As above less strobe
12158 A [ 10% | 008 -45 | 05 | 8% | Bal & 18 | 814 6 11 2% 5 13x10% 7% 13 125.00 Pitch contl.; damped cueing: sep. anti
N skate for con. & ellip. styh.
1214 A | 10% | 0.08 451 05 |8% | Bal & 18 } 844 6 il % 5 13x10% 7% 13 109.50 Pitch conti., damped cueing. built-in
Spg anti-skate
GARRARD (BIC) Zero 100 B | 11% [ 006/ 7% | Bal 0154 8 [ 10 3 4% 15%x14% | 6% 12 199 95 Zero tang track. arm; ill. strobe. var
0.025 spd . mag. anti-skat., visc. damp. am
SL-958 A |11 | 007/ 0.75 | 8% | Bal 015} 8 [ 10 3 4% 16x14% % 11 149.95 Vics. damp. arm:2-pt. disc support;
0.025 oversize  platter:  anti-skat; slide-in
cart. clip
SL-728 A 1 10% | 008/ 075 {7% | Bal 015 8 [ 10 3 1% 15%x14% | 7% 10% | 109.95 Vi'sc. damp. arm: anti-skating; cart.
0.025 chp.
SL-65B D |10% |0 8&;/ 085 | 7% { Bal 0-18] 10 8 12 26 | 4 15%x13% | 6% | 9 8495 As above
0.025
SL-558 D | 10% | 0.12/ 0.85 | 7% | Bal & 0-12] 12 8 12 % | 4 15%x13% | 6% | 9 6495 As above
0.025 Spg.
40B D J10% | 0.14/ 0.8 | 7% | Bal & 012 12 8 12 h 4 15%x13% | 6% 9 4995 Visc. damp. cueing; cart. clip; tubular
0.03 Spg tone arm; super-sens. trip,
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PE 3012

JVC 5203

Miracord 770H

SPEEDS
A-33, 45,78 0-16, 33. 45, 78

Automaric Turntables TR T

F-Cont. variable

89 &
o & N
5 & § § >/ &
o)) &/ &) $
A & & S /o & $ s ) & R N
SN/ F/ e/ e/ F YIS ST FSE N S
v/ & & ¥ F /[ » § §/ - F/ $ ¥ ~ &/ &
MANUFACTURER g/&/) S/ &/ 5/ &/8/8§/5/ 8/ &/ ¢ * /2
S /J5/e/ &)/ 5/)F/) &/ /E/)F &/ 5/ S /5/8/ ¢ SPECIAL FEATURES
ARV VATV E VL VA VR VR VAV N VR WA
GLENBURN CD. 1100 Dy 10 02 -36 15 8 Spg 515 | 10 8 7 2 3% 13%x11% | 6 7 54.50 Supplied with base, dust cover and
integrated ceramic cartridge/diamond
needle
1130 U IV 0.15 % 15 |8 Spe. 515 | 10 8 7 2 3 13%x11% | 6 8% 64.50 Supplied with base, dust cover and
integrated ceramic cartridge with high
compliance stylus/diamend needle
e vC 5203 U Y 0.1 -45 8 Bal. & 6 10 16%x14% | 7% 13% 89.95 With mag. cart., base, cover
Spg. .
4VC-5244 B[ 11 0.1 -45 8 Bal & 6 10 15%x17% | 7' 19 199.95 CD-4 4 chan. demadulator built in; with
Spg. base. cover, mag. cart
MGA ST-10 D1l 0.2 8 17%x14% | 7% 69.96
ST-123 D] w0%| 02 6 15x13% | 7% 49.95
MIRACORD 50H-11 Al 12 0.06/ 40 Bal & 8 10 3% 5% 18%x14% | 10 18 225.00
(BENJAMIN) 0.02 Spg.
770H A 0.05/ 42 0.5° Bal. & 14%x12% 265.00
0.01 n. Spg.
650 DY 10%| 007/ 39 05°| 7% | Bal.& [ 011 | 10 10 12 2% 5% 13%x11% |9 17 149.50
0.03 i Spg.
660H D[ 10% ]| 006/ 39 05° | 7% | Bal & 0-11 | 10 10 12 2% 5% 13%xi1% | 7 17 17500 Hys. sync mtr.; overhang adj..
0.025 in. Spg. calibra marker.
625 )] 0.07/ 38 13%x11% 11995
003
PE (IMPRO) 3060 A | 10% | 008 59 0.5 84 Bal & 1-10 6 13 2y L) 13x10% 6% 10% | 169.95 Sep. anti-skat. for con. & ellip.; sync.
N mir: gimbal arm; track angle adjust.
3015 A 10% | 0.12 58 05 84 Bal & 315 6 13 2% 4 13x10% [ EE) 12995 Fail safe stylus contl - pitch contl;
§ rotat. single play spindle; damp
3012 A 10% | 015 56 05 84 | Spg 315 6 13 24 4 13x10% 64 9% 89 95 cuemg. anti skating. As above, less
anti-skating.
RADIO SHACK 45 D[ 11%| 01 50 06 Th | 8al & 34 12 6 12 16%x14% | 4% 20 149.95 Tracks % to 6 gms.. with base and cart.
Spg.
40A D] 11&[ 01 50 0.6 7% | Bal & 57 12 [ 7 T6%xI8% | 3% | 20 50 Tracks [ to b gms.: with base-and carl
Spg.
36 D} Il 0.18 29 Bal. & 6 15%x13% | 6% 10% 79.50 Tracks from 2 gms_; with base and cart.
Spg
24A 0] 11 0.18 29 Bal & b 15%x13% | 6% 8 64.50 Tracks from 2 gms.; with base and cart
Spg.
ANY T 1% o0 Bal. 18%x1 22 | under
SANYO P 80SA B %] 01 a 8%x15 7% 15500
V-M 1555 B| 14| 03 1.5 91, | Bal & 39 11 6 15 5% 5% 17x13 5% 18 179.95 Belt-drive sync. mtr; with cart.; wal
3pg. base, cover
1542 Dl 1 03 5 7% Spg [ k] [ 18%xI3% 1 6 JUL 8905 I-pole sync. mir, with cari. wal base,
cover
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Empire 598 |l

Lenco L75A
MANUA[ TURNTAblES JVC VL-5
SPEEDS
ANd TONE ARMS B rene
B-33. 45 E-16, 33, 45
€-33 only F-Cont. variable
TURNTABLES / TONE ARMS
MANUFACTURER SPECIAL FEATURES
ACOUSTIC RESEARCH| XA B {0135 24p 1% 4 Belt Integ. | 16%x12% 13 12 |9 |[Cone |Ball Bal 0.35/m 10 o8 8700 fWith cover, base, stylus force gauge, oil,
yac. x5k 15 overhang gauge. XA Uriv. similar but
1200r 220V, 50 01 60 Hz
AUDIO RESEARCH TA | 12 |85 |Ball Balt Bal. &} 2 315]% 06 17500 JOil hydrf. susp.. intermed. chassis, it
Spg strobe: auto off; with base and cover
BRAUN PS 500 7] 00945 | Hys 12 {7 Belt Integ | 17x12% 28 8% | Ball Ball Bal & | 2 8 05 26950 [Oil hydel. susp.; wtermed chasss; ill
x6% Spg strobe; auto off, with base and cover
DECCA (PAOLI) Int 1% (9 | umipivot Ba 320(14 }ina 117.50 |Viscous damp.; ad). mag. anti-skating.
EMT (GOTHAM) 928 A | 002]65 | Sync 12 | 7% | Belt integ. | 10x18 31 12 Ball Bal & | 083 719]8 05 899.00 | includes pre amps
x3% Spg
930 A 002]64 | Hys 12 {31 |idler Integ. | 15'2x19% 51 12 Ball Bal & | 983 7198 )5 1570.00 Includes pie-amps.
Sync Spa
EMPIRE 998 It A 0.01155 | Hys 12 |7 Beit Integ f 17'%x19% 30 990 12 |9 Bail Ball Bal & 07 515]b 06 [20 349 95 [ With Empire 1000 Zex cart
x4 Spg
ne VL8 B 0.05|60 | Serve 12 14 Beit Integ | 19%x16%s 22 13 |10 |Ball Ball Bal 094 52047 04 249 95 | CD-4 ready
x7'7
VL5 B | 0.1 {50 | Sync. 12 ] Belt luteg | 1822144 15 12 {9 Pwot  |Ball Static 525|110 |03 9995 | CD-4 ready: arm lifts up at end of
X7 Bal record.
LENCO (BENJAMIN) L8 B 008163 | Sync 124 Belt Integ | 18%axlds 3 24350
x3
L 754 D&F| 006138 | Sync 12 Belt Integ | 172x13% 32 149.50 | tncl. dust cover & base
x6
B-52 D | 012f37 | Sync 1353 Belt Integ | 14%x11%s 8950
Sl
PHILIPS B [006[38|DC 12 |2 | Beit Integ | 15%x13*2 0% 1049 Ball Bal 1/6 517¢7 %-5 164 50
Servo 5%
GA 308 B 02 |38 ] Sync 10 |2 | Beit | fnteg | 14iml2 11 10 |8% Ball | Bal 1/ |512)23 |23 99.50
x5%2
PIONEER PL 6] B | 005]55 1 DC 12% |4 Beit Integ 24 293.95
Servo |
PL-41DC B o008 Hys, 12 Belt Integ | 19>axlb’s 23 23995
x7's
PLA-35 B 0.1 |47 | Syne 12 Belt Integ 18'ax16% 20 14095
X7t
PL-12AC 8 | 012]45 | Sync 12 Belt Integ 7x 13+ 13 9995
16
RABCO ST4 B | 00832 | Sync 11%|5 | Belt | Integ |15x18 15 159 00
X
SUSE | 14 |7 [Cone [Cone| Bai | 016 [418[10 |04 [48 | 16950 -
REK-O-KUT B1271 A | 002 (40 | Hys 12 | 5% | Idler Hole for [ 15%ex19% o 194 50
12m )x
am
cvs 12 F 0.09435 | Hys 1% f4' | 1dler Hole for | 15x lo 15 169 %0
12w |45
arm
$.320 | 12 ]9 Ball Ball Spg 1 912|065 5495
S-260 { 15%]11%]Ball Ball Spg )3 9121065 64 95
5410 | 12 [104]Bal | Bai | Bal Tl 10 |%2% 6995
48 (Continued on page 55)
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A Marantz speaker syste
breaks up thatsglﬁaganéwgf yours.

Separation of sound is a true test of a speaker system. employs a long excursion woofer and a tweeter with fantas-
And to put Marantz—or any speaker—to the test you should tic off-axis response. And Marantz offers you a wide selec-
listen to something you are already familiar with so tion of sizes. Each model for the money is truly the very A-1

HOT SHOT MOSTEST BEST.

However, keep this in mind.
Marantz speaker systems are
built by the makers of the most
respected stereo and 4-channel
equipment in the world. The
same quality that goes into
Marantz receivers and amplifiers
goes into the entire line of
Marantz speaker systems.

To find out how much better
they sound, listen. That's all we
ask. Listen.

you'll be able to hear for yourself that it's
the speaker and not the recording that makes
the difference. Oh, what a difference
Marantz makes! What you thought
were two oboes are now clearly an
oboe and a flute and that barbershop
quartet...well, they're really a quintet.

Let’s face it: ALL speakers claim
to be the very A-1 HOT SHOT
MOSTEST BEST.

But the proof is in the listening.
And that's where Marantz speakers
come in. Each model is engineered to

handle a plethora of continuous RMS power and each e T =% 1.\ v &
Check No. 43 on Reader Service Card We sound better.

©1972 Marantz Co., A subsidiary of Superscope, Inc, P O. Box 89 H. Sun Valley, Calif. 91352. In Europe: Marantz Int'l. S.A., Brussels, Belgium. In Canada: Electrohome, Ltd., Kitchener, Ontario.
Prices and models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer. Send for free catalog.
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(Continued from page 48)

Sansui SR 2050E

Thorens TS 125B

Technics by
Panasonic SP-10

Manual Turntables

A-33, 45,78 D-16, 33, 45, 78
B-33, 45 E-16, 33, 45
AN ONE RMS C-33 only F-Cont. variabte
TURNTABLES / TONE ARMS
$/5
&
SYAYA)
& § $
&
MANUFACTURER \'3? NV SPECIAL FEATURES
g e /% /3
$ s/e /8
¥ VL VL
SME (SHURE) SME 9 Knife | Ball Bal 49 015 13500
3009 Edge
I mpr.
SME 9 Knife | Ball Bal. 4.9 015 147.00 [Detachable Shell
3009782} Edge
Impe
SANSUI 2050C B 007] 40 | Sync 12 12.9 | 8elt Integ | 17%x13% 26 Bu Kmife | Kmte | Bal 1% 169.95 Damped cueing; with base, cover, auto
x7% bif & cartridge.
1050C B | 0.07]40 | Sync 12 {29 |Belt integ | 17%x13% 214 3] Knife | Knife | Bal. 1% 139.95 [Damped cueing; with base, cover &
x7h artndge
SONY PS 5520 B 01 |43 | Hys 12 | 2% | Belt Integ. | 17%x15% 1% 1112|8% |Pwot | Ball Bal 139.50
x6"
PUA-237]13% 9% [Ball Ball Bal 9 8500
PUA 286J15% | i 1%« [Bail Ball Bal 8 99.50
SDUND SYSTEMS PS 5520 B | 01 [43 |Hys 12 1 2% [ 8elt Integ. | 17%x]5% 18 1142]8% 8all Bal. 3 414 03 139.50
' x6s
TECHNICS BY SP10 B 003|165 |DC 12 }6 Direct | Indep | 14x14 20 369.95 [Electronically controlled motor speed;
PONASONIC x4 lluminated strobe; damped cueing; inde-
ipendent variable control for each speed.
SL 11004 8 003]65 | DC 12 |44 | Owect | Integ ] 25«15 28 9l [Bali 8al 179 29510105 319.95 Electronically controlled motor speed;
x5 bluminated strobe; damped cueing; inde-
pendent variable speed cantrols for each
kpeed.
SL 1200 B 003165 [DC 13 |38 Direct | Integ. |16 "..xt3°7,, 8 Ball Bal. 2.0 29510 | 04 269.95 [Electronically controlled motor speed:;
X7, lluminated strobe; damped cuesngz, mde-
pendent variable control for each speed.
THORENS (ELPR) TE-125 8 | 0.08]48 | Sync. 12 | 8% [Belt Integ | 18x14 32 375.00
AB Mk II %)
1D 1258 E | 0.08]48 | Sync. 12 ]8% |Bett | Moum. | 18x14 32 275.00
board |x§
T0-160C B | 009137 fSync. 12 8% |Belt | Integ. | 17x13% 162 200.00
x7%
TOSHIBA SR 40E B |0l Ind 12 Belt Integ. | 18%x7% 225 19995
X157, with 1C
cartnidge]
SR-30 B oM D¢ 12 Beit | Integ [22015% 26' 393 95
Servo x7% with P.E
cartridge|
SR80 B |0t Hys. 12% Beit integ [ 19" x157 | 17% 29995
Sync x7%h with
electric
cartndge
V-M 1579 B 03 Sync 1H%u}2 Beit Integ. | 17x13 12 12 19%2 Flex Cone | Bal & | 1.5 39 |11 o4 9995
25 memb Spg
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Lafayette LR-4000 4-Channel SQ Receiver

MANUFACTURER’'S SPECIFICATIONS:
FM Tuner Section:
IHF Sensitivity: 1.65 uV. S/N Ratio: 70 dB. THD (Mono):
0.1%.
Capture Ratio: 1.5 dB. Image rejection: 75 dB. Selectivity:
60 dB. Cross-Modulation Index: 90 dB. Stereo Separation
(400 Hz): 40 dB
AM Tuner Section:
Sensitivity: 15 uV/meter. S/N Ratio: 45 dB. Image Re-
jection: 68 dB. Selectivity: 50 dB. Frequency Response:
To 4500 Hz ~ 6 dB
Amplifier Section:
Continuous Power Output: 164 watts (41 watts/channel)
at 8 ohms; 228 watts (57 watts/channel) at 4 ohms. THD:
.07% at 1 watt; 1.0% at rated output. Power Bandwidth:
15 to 70,000 Hz. Frequency Response: 20-20000Hz.
Input Sensitivities: Aux 1, 2. 225 mV; MAG: 4 mV; CER:
140 mV; TAPE PLAY (2 and 4 Ch.) 500 mV; Mic: 6 mV.
Maximum Inputs: Aux 1 & 2: 5V; MAG: 90 mV; CER: 3 V;
TAPE PLAY: 10 V; MIC: 150 mV. Hum and Noise: AUX
1 & 2: -75 dB. MAG: -65 dB; TAPE PLAY: -83 dB; CER:
-60 dB; MIC: -70 dB. Tape Out Level: 450 mV (for rated
input).
Matrix Decoder Section:
SQ Phase Shift Characteristics: 90° = 10" from 50 Hz to
20,000 Hz. Decoder Channel Separation (with Logic, SQ
position): LF to RF: 22 dB; LF to LB: 20 dB; RF to RB: 20
dB; LF to RB: 20 dB; RF to LB: 20 dB; CF to CB: 14 dB;
LB to RB: 16 dB.
General Specifications:
Dimensions: 21" w x 5%’ h x 15%" d. Net Weight: 30
Ibs. Retail Price: $499.95 (inctuding walnut enclosure).
The Lafayette LR-4000 Recciver is the first four-channel
all-in-one receiver to include so-called “full logic” in its built-
in SQ decoder circuitry. The exact nature of “full logic” in
a matrix decoder will be discussed later, but its presence in
a receiver suggests that the initial success of CBS’s SQ matrix
system will be further consolidated as more and more equip-
ment manufacturers develop better and better circuitry to
show up this particular matrix system to best advantage.
Considered strictly as a four channel receiver, this top-of-
the line entry from Latayette has much to commend it. The
front panel dimensions suggest that there is a lot of receiver
behind all those controls, switches and lights, and there is.
The upper portion of the panel contains blacked-out plastic
which becomes illuminated when power is applied. Five push-
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buttons to the left of the dial area select signal sources. The
central, tuner button simply selects tuner section and it is
necessary to use a second, TUNER MODE control, located
below the meters, to choose AM, FM or an MPX FILTER
position when noisy stereo FM transmissions are encountered.
[lluminated words corresponding to the button depressed
appear under the dial scale, but we wish that the buttons
themselves were either illuminated or more legibly marked.
Set against the “blacked out™ plastic it is virtually impossible
to read the designations in normal living room ambient light-
ing. Below the push-button selectors are a signal strength
and center-of-channel tuning meter while to the right of
the dial scale is a good sized tuning knob (flywheel coupled)
as well as main and remote speaker push buttons and the
main power on-off button. Additional indicators in the dial
area denote the presence of stereo FM transmission as well
as the fact that a tape monitor or speaker button has been
depressed. These latter two lights are a great idea and no
doubt will save Lafayette from many a consumer complaint
when users forget that they are in the “monitor” position
(or have failed to press either of the two speaker buttons)
and therefore think the set is inoperative!

The lower portion of the panel contains a stereo micro-
phone jack and a stereo tape-out jack for easy access by a
“visiting” tape recorder. The TUNER MODE Switch, already
described, comes next, followed by a function switch with
positions for two-channel operation, a pair of “regular”
matrix positions called “composer A” and “composer B, the
SQ decode position, a discrete four-channel position and a
“reverse” position which flips front channels to the rear and
vice versa. The master volume control consists of a pair of
concentrically mounted knobs, one for rear volume adjust-
ment, the other for front channels. Balance controls for front
and rear channels are similarly arranged on a single shaft.
Three sets of tone controls (bass, mid-range and treble) also
provide separate tonal adjustment of front and rear channels,
but these three are friction-held, so that both sections operate
together when turned, unless one is deliberately restrained
from rotating. Six more push buttons appear at'the lower
right of the panel. These are of the push-to-make, push-to-
break type and operate such features as a pair of tape moni-
toring systems (one is two-channel, the other will accommo-
date four-channel tape machines both “in and out™), stereo
mono switching, loudness compensation, high frequency
filtering and the interstation muting circuit for FM. At the
extreme right of the panel are front and rear headphone
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Fig. 1—Rear panel view

jacks which can be used singly for conventional stereo
headphones or together for the new quadraphonic phones
equipped with two plugs.

A diagram of the rear panel is shown in Fig. 1. Protective
output fuses are provided for each of the amplifier outputs,
and there is a power line fuse as well. Screw-terminal bar-
rier strips are used for “main” speaker system connections,
while remote speakers, if’ desired, are connected by means of
phono-tip plugs. There are, therefore, enough connections
for two full four-channe! systems in two locations. An an-
tenna terminal strip permits connection of both FM and AM
external antennas, and for FM antenna connection, a shorting
link must be opened to disconnect the receiver’s own in-
ternal antenna (which consists of a small capacitor connected
to one side of the power line—which we promptly discon-
nected!). There are enough input jacks for discrete sources
of four-channel programming, either at the AUX inputs or
at the tape-monitor playback inputs. Phono inputs are limited
to a stereo pair as are the other tupe monitor in and out
jack pairs. A slide switch alters phono input sensitivity and
equalization to accommodate magnetic or ceramic cartridges.
An FM detector output jack is also provided for possible
future use if a system of discrete four channel FM broad-
casting is approved. The usual ferrite bar antenna and a pair
of AC convenience outlets (one switched, one unswitched)
complete the rear panel layout.

For all the circuitry contained in the LR-4000, examina-
tion of the inside of the chassis discloses a very orderly ar-
rangement of circuit boards and neatly harnessed intercon-
nection wiring. Eight printed circuit modules are used, with
1dentical boards used for each stereo amplifier pair of output
channels, as can be seen in the top view of Fig. 2. Interes-
tingly, the schematic diagram supplied with the receiver fully
discloses all circuitry except that contained in the two circuit
boards relating to the SQ decoder and its associated logic
circuitry. Evidently, the information obtained by Lafayette
from its licensor, CBS, is still of a proprietary nature and
the manufacturer has no desire to share it with competition
that may not have taken a license with CBS. As for the other
portions of the circuitry, in reading the general description
as supplied in the instruction manual we were dismayed by
two statements—neither of which belongs in a receiver of
this fine quality. First, Lafayette still insists upon quoting
power on a + | dB basis (bringing the power rating up to 250
watts at 8 ohms or 360 watts when driving four ohm loads).
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The rest of the industry has long since abandoned this child-
ish practice which doesn’t fool a single knowledgeable audio-
phile (and it is to be presumed that anyone investing $500
in a four-channel receiver is not a babe-in-the-woods). Then,
in describing the tuner section, reference is made to a new
“phase-lock™ circuit which is said to ensure good stereo FM
separation and low distortion. Now, it so happens that a new,
popular ‘circuit known as a “phase lock /oop” is being used
in ultra sophisticated tuner products these days. What it
does is ensure crystal-tuned tuning accuracy. The equipment
being reviewed here does NOT contain a phase lock loop
circuit. What the authors of the manual must mean is that an
attempt has been made to maintain good, linear phase re-
sponse throughout the IF and detector systems of the FM
circuitry which does, indeed, insure good stereo FM separa-
tion and lowered distortion. The fact is. that this receiver
DOES have unusually good stereo separation and very low
FM distortion, as is evident from our measurements which
will be discussed shortly. To create a phrase such as *“phase
lock™ circuitry which, at first glance sounds so much like
“phase lock loop™ circuitry (which is quite another thing)
is just not cricket and the copywriters ought to be ashamed!

Output circuits use capacitor coupled complementary sym-
metry and the coupling capacitors are 2200 mfd units. Volt-
age at the high side of each pair is 64 volts. All other, lower
supply voltages are well regulated electronically, with a zener
diode used as a reference for the stable and critical tuner
voltages. A dual-gate MOS-FET is used as an RF amplifier
for FM, while a single IC takes care of the entire AM cir-
cuitry. IC’s are also used as amplifiers and limiters in the
FM-IF section. Tone control circuitry is of the preferred
feedback type and low-level preamplifiers use discrete transis-
tors selected for their low-noise characteristics. To give you
an idea of just how much circuitry is needed for a four-
channel receiver of this class, the unit contains | dual gate
MOSFET, 10 FET’s, 8 IC’s and 89 transistors!

Electrical Measurements

Figure 3 represents the monophonic quieting and distor-
tion characteristic of the LR-4000. IHF sensitivity was mea-
sured as 1.8 uV and, more importantly. the steepness of the
quieting characteristic is as good as we have ever seen, reach-
ing 50 dB of S/N with an input signal of only 2.5 uV. Ulti-
mate S/N reached an incredible 75 dB—this sets a new record
for ultimate quieting in FM since we've been using our new
FM Generator. Distortion, too, is quite impressive at just
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