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Ching Receivers with
drastically reduce

ou higher fidelity
drift free. Once it electronically locks onto
a broadcast signal, it holds it. So that any-
thing that would normally interfere with
the quality of your signal on conventional
receivers is automatically eliminated by
the SX-3900 and SX-3800.

You can be sure you'll
get to appreciate our tuning

section's specs, too.
Our digital quartz tuning systems give

five digit readouts that exactly correspond
to actual tuned frequencies. Our Fluroscan
metering systems will let you see you're get-
ting the most out of your speakers, as well.

Because the meter's usable range is over
50dB from .001 to 120 watts of power.

If you're beginning to think these re-
ceivers are like none you've ever seen or
heard, you're right. That's why we sug-
gest you get down to your nearest Pioneer
dealer to see and hear the SX-3900 and
SX-3800 receivers with Non -Switching
Amplification.

You'll not only be impressed with what
you hear, you'll be impressed with what
you don't.

iNONSWUCHING

QIONEEn®
We bring it back alive.



Our newNon-Swil
Quartz Lock Tuning
distortion . d give y

It seems like a simple enough premise.
And it is.

Eliminate distortion and you clear the
path for cleaner, crisper sound.

Unfortunately, many receiver com-
panies have been more concerned about
offering you a low price tag than they have
been with offering you high fidelity.

But at Pioneer, we believe you shouldn't
have to deal in high finance to get true
high fidelity. And our new SX-3900 and
SX-3800 receivers are proof of it.

The SX-3900 and SX-3800
eliminate the most significant

form of audible distortion.
Switching distortion.

And although you may not have heard
of it before, you probably have heard it on
your hi-fi system. It's distortion caused by
output transistors as they click on and off
in response to music signals.

But we at Pioneer prefer to reproduce
sound, rather than create it. That's why
we've designed our new SX-3900 and
SX-3800 receivers to completely eliminate
switching distortion.

The Non -Switching SX-3900 and
SX-3800 have revolutionary new amplifier
circuitry that keeps output transistors
from ever completely switching off. So
they never have to click back on.

These transistors are exclusively ours.
And you'll find they do as good a job of
eliminating audible distortion at high fre-
quencies as they do at greatly increasing
frequency response.

The end result is that the SX-3900 and
SX-3800 have Non -Switching Amplifier
sections that deliver uncanny distortion
levels of 0.005% THD at 20-20,000 hertz
at 120 (and 60) watts per channel, both
channels driven into 8 ohms.

Our specs bring in
compliments, but our
receivers are best at

bringing in something else.
Radio stations.

The Pioneer SX-3900 and SX-3800
receivers also have our exclusive Quartz -
Servo Lock Tuning System that's virtually
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SC -2 gives
your cartridge

more than
The Finger!
The famous SC -1 stylus

brush (standard of the record
and hifi industries) now has a
synergistic fluid called SC -2.

SC -2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine -metal cantilevers
against the corrosive effects
of many other "cleaners."

The Discwasher SC -2
System. Stylus care you can
finger as clearly superior.

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201
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The balance between bias and EQ
is too delicate to be handled by switches.

We use a computer.
For every tape on the market,
there's an ideal balance of
bias and equalization which
yields flattest response com-
bined with least distortion.

Unfortunately, even
among presumably
standardized formulations,
this optimum balance varies
widely from brand to brand.
So deck designers shoot for
approximate values, which
you select with a switch, hoping the deck's pre-
set values match your tape.

But with the B.E.S.T.* computer system in-
cluded in our new KD-A66 deck, bias, EQ and
even noise -reduction levels are all determined
from tests the computer actually performs on
your tape.The result isn't a designer's best
guess. It's precise. So you'll hear accurate re-
cordings with virtually any tape. Because the
B.E.S.T system creates conditions that let every
tape perform to its optimum.

For dynamic range (another key ingredient
in recording accuracy), the KD-A66 has Super
AN RS:" Besides virtually eliminating tape hiss

KD-~ trrixto (As' TT IIFC]:  _ANN'S

Without B.E.S

With B E.S.T.

T.

20 50 100 200 1K 2 5

Tape needing high bias

7 10 20

Without

With B.E.S.T.

20 50 100 200 1K 2 5

Tape needing low bias

(-70 dB S/N ratio), it also
extends high -frequency
headroom. So trumpet
blasts, cymbals crashes and
other "hot" sounds come out
clear and lifelike instead of
dull and distorted.

For transport accuracy,
there's our 2 -motor, inde-
pendent -drive system. It
keeps wow and flutter down
to 0.04% WRMS, which is

lower than you'll ever hear. While our Sen-Alloy
heads® make the most of Sendust's low distor-
tion and superb durability. They'll give you clean
recordings through years of use.

And for all this, you don't have to sacrifice
convenience and operating ease. The KD-A66
gives you logic -governed, solenoid controls.
Auto -rewind and play. LED peak -level indicators.
And optional remote control.

Just dial 800-221-7502 for the location of
your nearest JVC dealer (in N.Y. State 212-476-
8300). And go hear what happens when a com-
puter makes tapes sound their B.E.S.T.

7 10 20

Bias Equalization, Sensitivity (of) Tape Enter No. 11 on Reader Service Card
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There's only one
audible difference

between our
professional turntable

and Technics SP -15
..: `$600.05*please"

Let's face it. Inaudible specifications are
exactly what they say they are... inaudible!
Compare our ADC 3001 direct drive profes-

sional turntable to Technics SP -15 and you
won't hear any difference Both wow and
flutter and rumble are inaudible. So why
does their SP -15 cost $850 when our ADC

3001 costs only $249.95? Don't ask us.
Ask Technics. Our ADC 3001 direct drive
turntable comes prezisicn mounted in a

high -density Synergité base. Includes an
isolation suspension system that virtually
eliminates acoustic feedback. Electronic

speed controls. And variable pitch adjust-
ment of ± 5%. There is one thing our turn-

table doesn't come with... the dust cover.
It's optional. But then, so is Technics'. If you'd

prefer to hear more about our turn -able
than pay more for theirs, call us toll -
free (800) 243-9544 -or your nearest

ADC 3001 professional turntable dealer.
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Beauty.. Without the Beat
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The finest reproduction of sound .. .

matched with the advanced technical
design, reliability and aesthetics that make
NIKKO AUDIO the stereo components
you cannot afford to overlook.

Even more so when you consider their
extraordinary value for your money.

Shown here: The Gamma 20 frequency -
synthesized digital tuner with 6 -station
programmable memory, Beta 20 pream-
plifier with performance, construction
and many features of far more costly
units, EQ-1 graphic
equalizer, ND -790 NIKKO AUDIO
metal cassette deck
(with optional rack -mounts), Alpha 220
DC servo nonswitching power amplifier.

Experience these and other quality
NIKKO AUDIO components at your author-
ized dealer-all except cassette decks
backed by a transferable 3 -year parts &
labor limited warranty.
© 1980 Nikko Electric Corp. of America,
320 Oser Ave. , Hauppauge, N.Y. 11787
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DON'T LET
YOUR EGO STAND

BETWEEN YOUAN D
BETTER SOUND

DIGITAL AUDIO PROCESSOR PCM 10

PCM 10 TWO -CHANNEL DIGITAL AUDIO PROCESSOR: Advanced sampl ng and quantization of musical signals / Specially designed to be used
with home -use video tape recorders such as Sony Betamax'°/ 14 -bit quan.ization (12 -bit, 3 polygonal linear) provides better than 85 dB dynamic
range / Frequency response DC -20 kHz ± 1 dB / Features include liquid crystal (LCD) Peak Program Meters and Record Mute control / Conforms
to EIAJ standard fo-mat.

R

SONY

di?  '  "tr.e...t _
_
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-- - -- ----- - - .-

PS -B80 TURNTAB_E: Velocity Feedback (VFB) electronically controlled tone arm system allows automatic tracking, antiskating, and tone arm
damping operation / Microprocessor -programmable functions and replay f exibility/ Quartz X -tal locked, fully automatic DD turntable, with
higf--torque BSL motor and Magnedisc servo control / SBMC chassis material, with height -adjustable viscous feet.

XL -55 PRO CARTRIDGE: Sony developed figure 8 moving -coil voltage generating system /'Air core' armature design, with multiple cantilever
construction / Integrated magnesium die-cast low -resonance head shell.



There are those who insist that the most
sophisticated audio equipment can only be
produced by relatively unknown companies.

At Sony, we take exception to this unwar-
ranted position.

First, because there's probably no audio
company in the world that can match the techno-
logical resources and research facilities of Sony.

Second, because it is our contention that
the Sony Audio Lab components pictured here
represent the absolute state of the audio art.

And finally, because no other audio com-
pany can match Sony's record for innovation
and quality.

So the point of all this is simple.
If you're looking for the ultimate in audio

equipment and you find yourself unduly preju-
diced at the sight of our name, do us both a big
favor.

Close your eyes. And just listen.

SONY
High Fidelity

© 1980 Sony Industries, a division of Sony Corp. of America, 9 West 57th Street, New York. N.Y. 10019. Sony is a registered trademark of the Sony Corporation. Enter No. 28 on Reader Service Card
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TC-K88B CASSETTE DECK: Sendust & Ferrite record / playback head / Metal tape capability/ 3 BSL motors, quartz lock direct drive / Micro-
processor -IC solenoid logic controls, with Automatic Music Sensor/ Power Loading Cassette Module / 33 -element LCD Peak Program Meters.

ST -188B TUNER: Quartz lock frequency synthesis tuner/ Varactor diode-MOS FET front end, with Uni-Phase IF filters /Auto and manual 'step'
tuning or full 8ejation memory with nonvolatile Sony MNOS memory IC / 2 discrete 1= circuits for narrow and normal modes.

TA-E88B PREAMPLIFIER: All -stage DC configuration / 'Dual mono' straight-path-sgrel design / Subchassis isolated dual power supplies /
Built-in self -powered head amplifier using SonyLEC low -noise transistors/ Seleclablephono impedance and capacitance.

-"q111111116

TA-N88B AMPLIFIER: Pulse Width Modulation (Class D) amplifier design /Vertical FIT (V-FET) power output transistors / High regulation Pulse
Locked Power Supply (PLPS) /'Dual mono' amplifier configuration / 3 -stage protection circuitry.

TA-D88B ELECTRONIC CROSSOVER NETWORK: Plug-in filter modules offer choiceaf 12 crossover points/ Bessel-function filters provide up
24 dB per octave slopes/ Up to -30 dB attenuation range /'Dual mono' configuration, with subchassis isolated power supply.
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Edward Tatnall Canby

If you remember the Collegium
Whom from last month (a 21st century
classical resurrection of the well-
known WHO, courtesy of Canby), you
will know where I am going next.
Straight into the immediate hypotheti-
cal future - the hypofuture - of the
classical disc. This month's hype has to
do with the last days of the LP during
the Great Interim, now beginning,
thanks to that phenomenon of our
time, the audiophile
disc. It is one of two
brave ways we are
facing up to the
awesome potential
of the still absent di-
gital superdisc. We
may have a long
wait for that. So the
audiophile disc
could have a long
future. But as I see it,
it won't, and for
quite other reasons.
Too many techno-
logical leaks.

The Great Interim
is that period during
which the shadow
of digital disc tech-
nology, with all its
incredible powers,
hovers over us but
does not descend.
The LP is put in the
shade, the densest,
blackest shade you
can imagine. The LP
system is obviously
very much out of
date. Yet it is still our
present operating standard and a

splendidly useful one after so many
years of refinement - and it remains
our biggest base for continued hi-fi vi-
ability during the Great Interim.
How long? Who can say? It's going to
be a difficult period but the LP is still
available and we can use it.

After all, the record and hi-fi busi-
ness can't just stop and wait. Nor will
audiophiles, music lovers, or hi-fi con-
sumers stop and wait either, until they
can toss out all their LP -related and/or
analog -powered equipment in favor of
digital -for -everything. Life goes on. So
- the Great Interim begins but has no
visible end.

Already there are ominous signs of
fights to the digital death among the

big world conglomerates who propose
an all -digital audio disc, with their ob-
durately incompatible systems. There
are further dangers in the omnivorous
power of TV utilizing the same digital
techniques. Maybe the Great Interim
will extend forever? Could be! Even
though in theory the digital disc
seems, at last, to be the ideal way to
exploit the already huge and formida-
ble advantages of the disc as an infor-

mation carrier, that is size and accessi-
bility.

Who knows? By the time you read
this, there just might be a sudden
surprise disc right there in your local
record emporium, some tiny digital
thing with hours of playing time on
each side, enormous dynamic range,
incredible fidelity, no noise at all (well,
hardly any), no wear, a shoebox play-
er, and the whole costing pennies.
What - the Great Interim over before
it's begun? The new age upon us? I

have my doubts. Especially about
those pennies.

Let us face it, then. We are now into
audiophile discs via the old but excel-
lent LP system; we are now into coded
discs via the same, and if you think all

these high-priced LP goodies are mak-
ing a lot of noise in the market place,
you are right. They are all we've got.

Do not worry - the LP still has po-
tential. Improvements are honest and
will continue to be real, not hoked up.
If digital had never been imagined, we
still could go onwards with LP for a
good time. And so we will. We are not
yet "dumping" obsolete material on a
gullible public! Remember Walter P.

Chrysler? Around
1923 or so he bought
out the old Maxwell
auto company and
by some sort of dras-
tic internal bracing
managed to fix up
and sell off a whole
fleet of orphaned
and very shaky
Maxwells before
launching his own
fabulous new 1924
Chrysler. No, the au-
diophile disc is not
an LP Maxwell.

Now I hate to say
so, but I think the
audiophile concept,
even so, is ephemer-
al. As I say, it is
leaky. By which I

mean, its very sub-
stance will leak away
to ever larger and
larger record areas
- thanks to its suc-
cess, until it is in ef-
fect just our current
"regular" or first -line
disc. Technology

does update. The benefits spread out-
wards. The audiophile LP can keep
plugging along two steps ahead, of
course - if it can swing it. But there
isn't that much headroom left and it
isn't going to be easy.

Oh, so you think I'm barking up the
wrong tree and it is tape in the form of
the ever -improving cassette that will
sustain our hi-fi software during the
Great Interim? Including even a possi-
ble digital metal cassette? Well, maybe
so, but I'm talking about disc. To put it
differently, I must remind you that
tape and disc have been successfully
competing now for almost 30 years
with immense benefits to both
media, and neither one nor the other
is about to win. That might be a disas-

8 Illustration: Leo Pando AUDIO  SEPTEMBER 1980
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FROM PICKERING

cam(' c/t Qediunet
THE STEREOHEDRON

A

SERIES
From one of the olcest names in sound
development comes the latest sound inrovation... " Jo*.
the Stereohedron Stylus tip...with expanded `ergh
contact area for truest fidelity. And now it's
available from Pickeringin threegreat cartridges.

PICKERING

9 xsv 300 ,

-he critically acclaimed XSV/3000, the new
XSV/4000 with expanded frequency response
range, and the ultimate in lightweight compliance, XSV/3000
the Pickering XSV/ :5000 which captures all the --.
high frequency info-mation contained in today's
finest recordings...creating a whole new

fexperience in recorded sound. PICKERING
XSIIMON1

XSV/4000

XSV/5000

c 1979 PCKERING & CC INC

PICKERING "for those who can /-hear/ the difference"
101 Sunnyside Blvd., Plainview, N.Y 11803
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two separate and discrete tracks on a
single tape. Sensation! Expensive, to be
sure (about the same per shot as our
present audiophile discs) but inimit-
able. The obsolete disc, with a single
groove, was stuck with mono sound.

But around 1957 the disc people for
once agreed on something in a hurry.
With a huff and a puff, the entire in-
dustry shifted overnight, almost, to the
ingenious 45/45 stereo disc, with
scarcely a peep from any rival arrange-
ment. Amazing. So the LP was born
again. And then tape appeared to be
doomed - its stereo was too costly
and too clumsy.

ter! The competition has driven the
technicians on both sides to veritable
tours de force of engineering in the ef-
fort to overcome the inherent
weaknesses of both media. It's a hap-
py marriage of foes, I say.

The LP came along in 1948 (with 16 -
inch discs, pre -tape, for its masters)
and "pre-recorded" tape began to
edge in a few years later - the great
hope for progressive recording, des-
tined to supercede the ancient disc
medium (so they said). The coup de
grace should have been that block-
buster from the tape people, stereo
sound, the first time commercially, via

There's a
new sound
out of
Cambridge
... and it's
good enough
for digital
The Cambridge 310 tweeter's moving
mass of only 5, gram gives it flat response
to a frequency well beyond human
hearing, a sure guarantee that it will '.
reproduce all the harmonics and
overtones on your newest digital a
direct -to -disk records.

And the 310 midrange with liquid cooling
plays louder than you can tolerate,
without a trace of audible distortion, as ---
proven in tests by a well-known
independent acoustical laboratory

And if you like bottom end, the
Cambridge 310 woofer's low frequency
response extends a half -octave lower
than competitive speakers to reproduce
all the bass that's on the new audiophile
discs.

To hear the Cambridge sound
that's good enough for digital, take your
favorite high technology demo disk to your
Cambridge dealer and ask him to A -B the
Cambridge 310 against any other speaker
he has in the house regardless of price. For
the name of your nearest demonstrating
Cambridge dealer, circle reader service
number or write to us.

Cambridge Physics, 26 Fox Road
Waltham, Mass. 02154/(617) 890-1560

Enter No. 6 on Reader Sereice Card

Ah yes. Nothing daunted, remem-
ber: Tape grabbed hold of an RCA
idea, not two, but an incredible four
tracks on a single tape, two each way
in stereo - a neat adaptation of the
half-track system earlier introduced
(mono) by Ampex. (The four tracks
came out of an early RCA stereo cas-
sette, much like ours but vastly bigger
- it flopped). Lo, we had four -track
reel-to-reel stereo at enormous savings
and tape, once again, survived. Then
there was high (ever -higher) speed
duplication, not good for fi but an an-
swer to a major tape weakness, ina-
daptability to mass production. And
there was Dolby, to meet another
problem, noise.

When a little widget called a cas-
sette, with preposterously tiny tapes
inside that crawled like a worm -
tape worm, began to sprout hi-fi wings
(to everyone's astonishment), the LP
disc was again on the skids. Now, we
said and still are saying, tape was on
the winning stretch and gaining fast.

Well, the cassette, indeed, is still
gaining in the same old race but the
disc is running fast, and out ahead,
though no two-year old As the cas-
sette shows more and more of its ttue
mettle (urgh!), RCA's big eight -legged
monster (well, I couldn't say eight -
track, could I?) still pounds along on
all eight, er, limbs (I'll drop this meta-
phor mix before I crash) but first note
those little horseys, and a few big ones
off there on the sidelines, grooming up
for a future race. Those horseys are all -
digital horseys and, if I spy rightly, ev-
ery one of them flies the disc colors.
So, back to disc.

The audiophile disc is the nominal
successor to the old and durable
"demo" disc but it has already gone
far beyond that category. A complex of
numerous recent improvements in LP
technology, this is a catch-all for ele-
ments, formerly separate but happily
brought together under one heading
for greater impact: Direct -to -disc, digi-
tal/analog, high tech (i.e. state-of-the-
art plus extra care) along with many
specialized details, like half -speed cut-
ting and transformerless electronics,
super vinyl, and again, much TLC, ten-
der loving care. All that, plus the new
engineering aesthetics of simplicity -
fewer mikes, fewer everything (see last
month's discussion of pop recording)
for ever -greater sonic purity. All of
these elements and more go variously
into present audiophile discs, which
sell at premium prices because they
are indeed well ahead of most (but
not all) "regular" LP offerings, particu-
larly those that are mass produced by
the big outfits.

More and better - a big order! But
if the audiophile disc can keep ahead

12 AUDIO  SEPTEMBER 1980



Empire's EDR.9
The Phono Cartridge Designed for

Today's Audiophile Recordings

Direct -to -Disc and digital recording
have added a fantastic new dimension

listening experience. Greater dy-
namic range, detail, stereo imaging,
lower distortion and increased signal-
to-noise ratio are just a few of the
phrases used to describe the advantages
of these new technologies.

In order to capture all the benefits
of these recordings. you should have a
phono cartridge specifically designed to
reproduce every bit of information with
utmost precision and clarity and the
least amount of record wear.

The Empire EDR.9 is that cartridge.
Although just recently introduced, it is
already being hailed as a breakthrough
by audiophiles, not only in the U.S., but
in such foreign markets as Japan, Ger-
many, England, France. Switzerland and
Sweden.

What makes the EDR.9 different'?

Within the cantilever tube, we added
a mechanical equalizer. It serves two
purposes: (1) to cancel the natural reso-
nance of the cantilever tube. and (2) to

improve the overall transient response
of the cartridge. The end result is a

flat frequency response. The frequency
response extends from the 20Hz to 35Hz
with a deviation of no more than ± 1.75
dB. No other magnetic cartridge has
that kind of performance. We call this
stylus assembly an "Inertially Damped
Tuned Stylus the refinement of which
took over 6 years.

2.

Contact area of Large contact area
ordinary. of LAC Diamond.

Elliptical Diamond.

In order to reproduce a groove con-
taining extreme high frequency musical
overtones. the stylus tip must have
small enough dimensions to fit within
the high frequency portion of the groove.
Yet. the smaller the stylus tip, the greater
the pressure applied to the record sur-
face and the more severe the record
wear. In the EDR.9. we have responded
to these conflicting requirements by de-
veloping a stylus that has the proper
dimensions from side -to -side, a much

smaller dimension from front -to -back.
and a very large. low pressure degree
of contact between stylus and groove
top -to -bottom. The net result of this
large contact area, which engineers call
a "footprint is that the stylus of the
EDR.9 can track musical signals to the
limits of audibility and beyond. yet has
the lowest record wear of any cartridge
presently available. The stylus shape of
the EDR.9 is called L.A.C. for "Large
Area of Contact:'

3.

Conventional cartridges exhibit radi-
cal changes in their frequency response
when connected to different preampli-
fiers. This is because the load condi-
tions - the amounts of capacitance and
resistance provided by the preamp-
vary tremendously from one preamp
to another, and from turntable to turn-
table. Consequently, most phono car-
tridges. even expensive ones. have their
frequency response determined essen-
tially by chance, depending on the sys-
tem they are connected to.

But the electrical elements of the
EDR.9 have been designed to remain
unaffected by any normal variations in
load capacitance or resistance. Thus,
the EDR.9 maintains its smooth fre-
quency response and accurate transient -
reproduction ability in any music system.
irrespective of loading conditions.

A conventional cartridge's frequency re-
sponse changes when connected to different
preamps.

... ......,,..... .. o.. . ....
EDR.9 is not affected by changes in loading
conditions.

4.

Then, as a final test of performance.
we listen to every EDR.9 to make cer-
tain it sounds as good as it tests. At
S200, the EDR.9 is expensive, but then
again, so are your records.

For more detailed information and
test reports. write to:

Empire Scientific Corp. willGarden City, NY 11530

ENPIFE ENPIfE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFEií ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE ENPIFE
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fact:
the ultimate
...made more

affordable

S H U R
i
r 1

a

Series IIIS
tone arm

:.

The designers of the award -winning Series Ill
tone arm took on the challenge of developing a
tone arm with essentiallythe same outstanding
performance characteristics as the Series Ill,
but at a significant reduction in price.

The Series IIIS tone arm is an instrument that is
still definitely in the connoisseur class employ-
ing state-of-the-art materials and technology
for unsurpassed strength -to -weight ratios in
critical areas. Perfectionists will achieve the
same flawless performance they have come to
expect only in the SME Series Ill.

The tone arm and shell are combined into a
one-piece "cartridge carrier,' which is remov-
able and interchangeable. Coupling is close
to the fulcrum so the carrying arm makes a
minimum contribution to the Series IIIS total
effective mass.

Tracking force and bias adjustments are con-
trolled by a sliding weight adjustment. A fluid
damping system is available separately.

S H U R
Shure Brothers Inc , 222 Harley Ave., Evanston, IL 60204

Manufacturers of high fidelity components, microphones,

sound systems and related circuitry,

in a convincing way, it will continue to
be favored by buyers with extra cash
for guaranteed supersound. But can it
keep ahead?

That, as Shakespeare observed, is

the rub. Never discount progress, it's a
multi -edged sword. Ahead of what?
OK, right now it is as above- but will
the rest of the LP pack continue to ob-
lige by remaining inferior? Not if it can
be helped. Especially if the au-
diophiles sell in ever larger quantities
- which means, alas, ever less and
less TLC. Contradictons galore.

High -Tech Cylinders?
Those leaks. There is not much that

is literally exclusive in audiophile tech-
nology - not even TLC, which can be
summoned up by anybody, given
enough reason. Anybody can try this
audiophile game; anybody can at-
tempt to match audiophile quality at
"regular" prices. Or even at high prices
but minus the deluxe business. And
most noticeably of all, the BIG compa-
nies can jump into it whenever they
are so moved. Impossible? Never un-
derestimate the big company when it
is up against a wall! (Most are, right
this minute).

The idea of an extra -tech disc, sold
at a premium price, is hardly new,
though this is the first element in the
audiophile's appeal to us. I can think
of dozens of examples in past times,
back into 78 days and much further -
Thomas A. Edison tried it with his
oversized cylinders. There was Emory
Cook, beginning on 78s, and X, and Y
and Z - the ones I am forgetting to
mention. There was the Westminster
Lab Series (especially processed from
original masters) and Concert Hall So-
ciety's bright red 78 vinyl records in
fancy red albums, then later, red LPs.
(That company reversed engines and
shifted to extra -low-priced LPs, with
huge success, take that as a caveat). All
of these and more played upon the
theme of extra quality and limited,
careful, methodical production. That is
supposed to be the way our premium
audiophile discs are made.

But is the concept getting out of
bounds? They're selling too many.
How can you produce "custom" re-
cords on a mass basis? Anyhow, how
can a small company do it? Success is
breeding contradiction.

It remains true that a small company
can more easily produce quality prod-
ucts than a big outfit, where quality
must filter down through a long chain
of command and, too often, simply
disappears. But what happens when
success among the small companies
elicits envy, or "notice" from the big?
Suddenly the big people see the light
and start ponderously to move in with

14

all their superior heft. We are at that
point right now. Columbia, for in-
stance, announced itself as being
squarely in the audiophile disc busi-
ness last June. I have not heard the
Columbia records but my fingers are
favorably crossed - big companies
can indeed perform miracles when
they absolutely have to.

What if the relatively mass-pro-
duced biggie Audiophiles turn out to
be just as good as the careful, slow,
TLC -type custom disc we already
know? Definitely likely. With enor-
mous resources, a big company can
find undreamed-of ways to improve its
technology, ways that are impractical
for any small outfit. So here is a disas-
trous "leak" that could bleed the pres-
ent audiophile disc firms to death.

There is still one more element in
the audiophile disc that leads to para-
dox. These discs are offered, as the
name implies, primarily to the au-
diophile - the listener who wants first
of all the very best fi. Music is assumed
to be a vehicle, here, for the advanta-
geous exposition of sonic virtues. It's
the "demo" disc again. Accordingly,
we already have on audiophile records
most of the old familiar demo items
including the inevitable cannons of
1812. But demo repertoire has in the
past been decidedly limited and the
art of music has been pretty badly
served for the most part. I groan when
another demo turns up - if the music
is good, it's a miracle.

But look, Ma, what's happening, no
hands. Things have changed and the
reason is simple. How many 1812
Overtures can you have in an expand-
ing audiophile market? The old demo
repertory has run short, and has had to
expand. Miracle! Suddenly, all sorts of
interesting music (from the musical
viewpoint) is appearing on audiophile
disc! A necessity, unless you want a
couple of hundred 1812s on as many
labels. So, willy-nilly, for very practical
reasons, the audiophile disc is becom-
ing a musical disc as well, in ever -wid-
ening variety. Another contradiction!
The Schwann Record & Tape Guide
has already integrated its audiophiles
into the regular listings. A hint of the
future? I would say so.

As you see, the audiophile concept,
successful as it is, and because it is

successful, is already leaking its very
guts out all over the place. It will have
to fight violently to keep ahead, as
standard technology moves forward; it
will lose heavily as "regular" lines of
records get the idea and find ways to
do the same things at maybe a bit less
cost. The whole thing is like water in a
sieve. How can it be otherwise? Even
without the massive intervention of
the big companies.
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YOU DON'T OFFER
A BETTER WARRANTY

WITHOUT A
CASSETTE TO MAXH.

INTRODUCING NEW, IMPROVED SOUND
FROM NEW, IMPROVED SCOTCH p' MASTERTZASSETTES.

Redesigned cassette shells have
new snubber posts and better tape

guides. Result: flutter problems
are virtually eliminated.

Master II has a different, better
oxide formulation. Sounds great!

Greatly improved manufacturing
process gives Master III higher and

brighter highs than ever before.

Better lubricant and binder insure
Master III against squeal and

head clogging.

Pressure pads that hold tape
against heads have short, tight

fibers to help prevent possibility
of dropouts.

Inside our cassettes is a new kind
of shim that improves tape

feed-winds better.

Redesigned album boxes are
stronger, protect better.

All of these improvements are part
of our continuing effort to make
Scotch Master Cassettes sound

better than ever. Try it and
save with the coupon below.

INTRODUCING THE NEW SCOTCH LIFETIME SATISFACTION WARRANTY
With our new and improved cassettes you'll probably never have to use our new warranty. But it's good
to know that if the unexpected ever happens, here's what we'll do: If, for any reason, you're not satisfied

with a Scotch® Master" Cassette, send it back to 3M and we'll replace it free.

$1°O OFF
TO TRYANY

SCOTCH® MASTER CASSETTE
To consumer: Your dealer will redeem this coupon only with the purchase of a Scotch Master Cassette. Any other use constitutes fraud
To dealer: 3M will redeem this coupon for $1.00 plus 5a handling, in the form of a credit memo on any purchase of Scotch Magneticq/V retail
product, provided you and your customer have complied with the terms of this offer Any other application constitutes fraud. Invoices showing
purchase of sufficient stock to cover coupons redeemed must be shown on request. No' reproduced copies of this coupon accepted. Not good
on special dealer or consumer promotional packs. Coupon void where prohibited, taxed or restricted. Customer must pay any sales tax. Offer
good only in I' SA. To redeem coupon, mall to 3M O>.. 3M Center, 223-5N, Scotch Master Coupon. St. Paul. MN 55144. Cash'value 1/20c.
1.1111 ONE (OI'PON PER PURCHASE FFER EXPIRES JUNE 30. 1981.

SCOTCH ' MASTER CASSETTES. THE TRUTH COMES OUT.

3M
Enter No. 14 on Reader Service Card
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Too Much TLC
When the big companies move in,

you small guys will just have to get out
of the way, as always. And maybe wait
awhile, until they (also as usual) begin
once more to bog down in their own
chains of command - then back you
come! But by that time maybe the
Great Interim will be over.

Oddly, though, I feel that perhaps
the biggest threat to the whole au-
diophile disc concept comes incon-
spicuously from the very same type of
small company that originated it.
Don't think that abundant TLC, loving,
careful, expensive production, goes
only into high-priced specials! Human
beings are fallible, engineers included.
They often can't resist doing their ut-
most for perfection even when it
doesn't pay. One of the heartening de-
velopments of the past decade or so
has been the remarkable quality of
sound that has come out of dozens of
small record companies, even micro-
scopic (one -disc) companies - thanks
precisely to this very human aspiration
plus, of course, the availability of su-
perb professional audio equipment
and processing. A few of the little la-
bels are already into the audiophile
category, to bring in a prestige dollar
or two, but most, I expect, will just
keep right on making excellent "stand-
ard" records at the regular price, what-
ever that may be, even if they lose
their shirts. Human nature. A lot of
these discs, I must say, are now and
will be more often, indistinguisable
from audiophile, further blurring the
whole audiophile concept of some-
thing extra -special.

It's all extremely positive, in every
aspect, and it could not happen with-
out success. We can be glad that the
ancient LP is still so versatile after 32
years, under pressure of present cir-
cumstances - the approach of digital
disc techniques. But if you ask me, one
of these days the audiophile LP is just
going to have to freeze its prices
where they are and declare itself THE
LP. A sort of coup d'etat. It will sim-
ply merge with the regular lines and
then everybody can charge those
higher prices. How lovely.

Until, that fatal day when the Great
Interim suddenly is over and we have
a new all -digital record system. I sup-
pose that it is bound to happen some
day, because digital techniques are
here. When digital arrives and a new
disc system with it, the whole LP she-
bang will vanish into thin air, and not
with a bang but a whimper, as T.S. Eli-
ot once said.

It will be my whimper. I love the LP
and have lived most of my audio life
with it. I will hate to see it go. Q
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AKG
K-340
ELECTROSTAT
DYNAMIC
HEADPHONES

AKG ACOUSTICS, INC.
77 SELLECK STREET

STAMFORD, CT 06902
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Upgrading is for
music lovers who can
hear the difference. For
them, Radio Shack has
made "the difference" affordable ... for exam-
ple 30-28,000 Hz (± 3 dB) frequency response,
extended dynamic range, low distortion, low
noise- you get it all in the easy -to -be -creative
open reel format. Tape handling is no problem
because the TR-3000 is totally logic controlled.
A pushbutton -activated solenoid system con-
trols all tape movement -you can switch func-
tions instantly, without tape spills or snarls.
Pause and mute controls even let you edit,
electronically, as you record.

s/- n/ i 5 t/ c

Reel Versatility
At a Cassette Deck Price.

The New Realistic®
Upgrader.

The TR-3000 has
three motors. A preci-

sion servo -controlled
capstan motor reduces

wow and flutter to less than 0.06% WRMS. And
two high -torque reel motors maintain constant
tape tension for smooth, fast winding. Separate
play, record and erase heads give you "off -the -
tape" monitoring. Individual mike and line input
controls work like a built-in mixer. High/low bias
and EQ switches for an optimum match with
any tape. 71/2 and 33/4 ips speeds. And lots
more. Realistically priced at only $499.95.*
Check its superb sound and specs at one of our
7000 locations today!

DEAL/517C.
THREE MOTOR  THREE HEAD
TR-30001.0031.00N:ROL

Radie IhaeK

7-'7 Ft7 7St7c__

The Nationwide Supermarket of Sound
'Retail price may vary at individual stores and dealers. Illustrated metal reels an extra option.



The Snell Type A
 Flat power response

and flat early arrival re-
sponse

 Freedom from room
boundary interference
effects

 Near total elimination of
diffraction delayed
signals

 Correct reconstruction
of spatial information
through frequency -con-
stant ratio of early
arrival and reverberant
sounds

 Optional bi-amplifcation
with Snell Acoustics
Electronic Crossover

 Extremely wide dynamic
range

The Snell Acoustics Type
A Loudspeaker is designed
for convenient placement
near a rear or side wall so as
to control room boundary
reflections and augment
bass performance. Individ-
ual tuning of crossovers to
drivers in each speaker, to-
gether with exhaustive test-
ing including listening com-
parisons with our reference
Type A result in closer
quality/performance toler-
ances than are obtainable
through large scale assem-
bly line production.

The theoretical benefits
of the 5 year development of
the Type A can be examined
in more detail by requesting
our brochure, or experi-
enced directly by an audi-
tion at one of our dealers.

to

 Snel I Acoustics
10 Prince Place, Newburyport, MA
01950 617-462-3194

Tape
Herman Burstein idede
Solving Dropout Problems

Q. I have a cassette deck that I use
to make recordings for playback on an
automobile player. After 40 to 50 play-
ings, some spots of the tapes I use be-
gin to suffer high -frequency dropouts.
This is very annoying. I clean the heads
on both machines and demagnetize
them after every six to eight hours of
operation. Is it possible that the cas-
sette tape has worn out? - Richard
Bailey, Lynchburg, Va.

A. The following are factors which
might account for your dropout prob-
lem: (1) The oxide coating on cassette
tape is quite thin compared with
open -reel tape; the longer the playing
time of the tape, the necessarily
thinner is the coating, and the more
subject it is to wear. (2) You may have
obtained an inferior batch of tape. (3)
The tape guide finger may be causing
wear. (4) One tape manufacturer may
be doing a better job than another in
providing an oxide coating that is uni-
form and resistant to wear, and in pro-
viding properly lubricated tape. (5)
After cleaning the heads, you may not
have allowed sufficient drying time;
the head cleaner (if a liquid) can dis-
solve the coating.

Proximity of Speaker Magnets
Q. Because of space limitations I

would like to put my cassette deck on
top of one of my speakers. Will this
cause problems due to the closeness
to the speaker magnets?-Dan Pu-
banz, Shawano, Wisc.

A. It is extremely unlikely that plac-
ing your cassette deck atop your
speaker cabinet will cause any prob-
lems or harm. A distance of about two
or three inches between the speaker
magnet and other components is suffi-
cient safeguard. I suggest that you
read my article, "Magnetic Shielding,"
in the April, 1979 issue of Audio,
which indicates how little danger is or-
dinarily presented by speaker magnets,
audio power transformers, etc.

Disengagement of Transport
Q. 1 recently bought a radio and cas-

sette player for my car. This player can
be switched off by the ignition. I have
read that switching the power off with
the cassette player in operating posi-

tion can cause a flat spot on the pinch
roller. I try to remember to shut off the
player before turning off the ignition,
but this is an irritation. Is this really
necessary? - David Benker, Victoria,
Texas.

A. Yes, it is important to disengage
the capstan and pinch roller from the
tape when the transport is not in
motion, otherwise the roller tends to
go out of round. However, the roller
tends to remember its original shape
and to return to it when disengaged or
in motion. If you leave the capstan
and pinch roller engaged only for a
short period when the transport is

stopped, probably no permanent harm
will be done. However, a permanent
flat spot might occur if they are en-
gaged for a long time but not in
motion.

Metal Tape and
Non -Metal Decks

Q. If a metal tape has been recorded
on a metal tape deck, can it be played
on a standard deck? Do the electronics
of the playback amps have sufficient
headroom for the higher level ob-
tained from a metal tape? Can the
playback head of a standard deck take
the wear and level of metal tape? Can
I convert a standard deck to record
metal tape? - Charles Wilson, Whea-
ton, Ill.

A. For playback, recorded metal
tapes are generally compatible with
non-metal decks. The playback amps
in such decks usually have no problem
in accepting the higher level of metal
tapes, nor do the playback heads. I

have heard nothing authoritative
about metal tape being more abrasive
than other tapes, but I doubt there is
any problem.

It would be only with great difficul-
ty that you could convert your deck so
that you can record metal tape. Many
changes would be needed, including
new record and erase heads, greater
output from the bias -erase oscillator,
more audio drive current, etc. ul

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
1515 Broadway, New York, N.Y. 10036. All letters
are answered. Please enclose a stamped, self-ad-
dressed envelope.

Jistrlbuted in Canada by Esoteric Audio Systems. Milliken, Ontario
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AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.

If your old favorites don't sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays
old, you'll swear it's not a play over five.

IT'S WORTH IT
Enter No. 16 on Reader Service Card



Recording engineers
rely on Crown amps

to make better music.

THE BARN Record ng Studio. Alexandria. Indiana.



So can you.

CROWN IN THE STUDIO

The recording engineer, who em-
ploys both art and science to create
the final tape, does not listen to the
music "live" while he is recording.

He wants to hear the music in the
same way you will hear it. So while
he's creating the final recording,
he listens to the output of his mixer
board through a carefully selected
speaker/amplifier system in the
control room. The system is identical
to those available to you at quality
audio dealers.

BILLBOARD Magazine, each year,
surveys U.S. recording studios
to determine brands of equipment
used. Year after year, the #1 power
amplifier has been Crown, selected
by more recording studios to drive
monitor speakers than the next three
brands combined.

MIX Magazine publishes equip-
ment lists for U.S. recording studios.
Again, the favorite brand of power
amplifiers is Crown. Most interest-
ing is the fact that
as you consider
studios with

Enter No. 7 on Reader Service Card

Product shown with options

more sophisticated capabilities (16
or 24 track and up), the proportion of
studios selecting Crown as their
only monitor amplifier increases. The
more experienced the professional,
the greater is his reliance on Crown.

The music which is so important
a part of your life was probably
first heard by a recording engineer
through a system powered by Crown
amps. We think it makes good
sense to use that same Crown qual-
ity when you're listening to that
music at home.

CROWN AT HOME

The Crown Information Package
tells all about Crown and its prod-
ucts, and is possibly the finest
collection of audio information easily
available to you from a manufac-
turer. In over 50 pages, we have
included Crown technical papers on
audio concepts, discussions of
product design and operation, prod-
uct reviews from publications, speci-
fications, prices, dealer locations -

and much more. Many
illustrations are

in full color.

To order the package, send three
dollars with the coupon. If it's not
worth it, send it right back. We'll
refund your money.

Or you can, if you wish, simply
check our number on the reader ser-
vice card in this magazine, and
we will send you -free -a listing of
nearby Crown dealers. They have
much of this same information for
free. They are also very knowledge-
able about Crown amps, and would
be pleased to spend some time
discussing your needs for a better
system, and demonstrating our
products. It's worth your time to
visit them, just to keep up with
what's new from Crown.

CROWN AND GOOD SOUND

Whatever your taste in music -sym-
phonic, acid rock, chamber music,
pop, baroque, disco, opera or c & w-
it will sound more like it should with
Crown amps in your system. Since
the good sound of your kind of music
is important to your lifestyle, you
owe it to yourself to check out the
equipment that makes it sound
good in the first place -Crown.

crown
1718 W. Mishawaka Road, Elkhart, Indiana 46514

Innovation. High technology. American. That's Crown.

TO: Crown International
1718 W. Mishawaka Rd., Elkhart, IN 46514

Here's my three dollars. Please rush my Crown amp
information package.

Name

Address

P.O. Box No. Apt No

City State Zip



Bert Whyte theBehindc
The Summer Consumer Electronics

Show made its annual stand in Chica-
go June 15 to 18, and the reception af-
forded it by the attendees was about
the same as the weather in Chicago ...
cool. Long considered the premier
showcase of the industry and a

bellwether of its economic health, the
mood at the SCES was somber and
subdued, a reflection of the recession
which afflicts our country.

Oh, there were
some brave noises
from the hierarchy
of the CES about
"record registra-
tion," but advance
registrations by mail
do not necessarily
mean warm bodies
at the Show. There
was no question
whatever that traffic
was light, and some
industry wags said
you could throw a
bowling ball down
the aisles at McCor-
mick Place without
hitting anyone. An
exaggeration, of
course, but dealer
attendance was
down and there
were fewer repre-
sentatives from the
larger retail organ-
izations. Most were
playing things close
to the vest and
being very selective
and restrictive in
their buying. Ironically, in the midst of
all this depressing scene, some manu-
facturers with interesting new prod-
ucts to show, exulted that this was
their "best Show ever." (Editor's Note:
While I do agree with friend Bert
about attendance, the large majority
of the makers and distributors with
whom I spoke indicated that they
wrote good business at the show. My
feeling is the attendance level was in-
dicative of some further belt -tighten-
ing over the previous six months to a
year - that instead of six fellows from
a store coming to the CES, just the
chief buyer showed up. - E.P.)

In an industry that has never known
a deep recession until now, some or-
ganizations are obviously coping bet-

ter than others with the realities of the
present situation. The sad thing about
this low-key SCES is that in spite of
some great expenditures of energy and
money, the results were generally dis-
appointing. Believe me, the exhibits
were as glittering and glamorous and
as well executed as ever. To say there
was a plethora of products is a gross
understatement. There were unending
vistas of them and, as usual, far more

than even the most dedicated reporter
could possibly cover. There were many
comments that this SCES was heavily
video oriented (see my "VideoScenes"
report), but there was also a staggering
array of audio equipment. As usual,
the more exotic audio equipment was
to be found in the Pick -Congress,
McCormick Inn, and a few other ho-
tels. As has been my practice for the
past several years, I will not attempt a
"shotgun" coverage, but rather a se-
lective report on those audio products
which I feel are interesting and can
make a contribution towards the real-
istic reproduction of music.

As far as I am concerned, one of the
most exciting new products at the
Show was the Lux PD -555 turntable,

which has a design feature I have for
years been hoping would be incorpo-
rated into a consumer turntable. As I
am sure you are aware, when a lacquer
is cut on a recording lathe, it is held
tightly in place on the lathe platter by
means of a vacuum "chuck." The lathe
platter has a series of concentric chan-
nels machined into its surface, with
tiny holes in the channels directly con-
nected to a vacuum pump. When the

pump evacuates air
from the channels, a
vacuum is created
and the lacquer is

"sucked" tightly
onto the platter. The
Lux PD -555 operates
on the same princi-
ple. The platter is an
18 -pound aluminum
die casting, with a
sort of bell chamber
on the underside of
the platter. On the
top perimeter and
the "label" areas of
the platter are two
seal rings, with two
air holes connected
to the bell chamber
and thence to a vac-
uum pump. With
our present low -
weight, thin -profile
phonograph records,
those infuriating
dish and pinch
warps are the rule
rather than the ex-
ception. When these
pesky discs are

placed on the platter of this Lux turn-
table and the vacuum switched on,
the air is evacuated between the seal
rings and the warps are eliminated as
the disc is sucked tightly to the platter.
I tried to remove the disc from the
turntable with the vacuum on, and
even using considerable force, it is al-
most impossible to do so. Playback of
flat discs removes a number of distor-
tions, not the least of which is warp -
wow induced low frequency overload.
A considerable bonus is the virtually
complete damping of vinyl reso-
nances. Under vacuum, when the disc
was sharply struck, there was a most
satisfying non -resonant "thunk." The
Lux PD -555 is a belt -driven unit using
a brushless, slotless d.c. servo motor.
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Meet the music sculptor.
The new EQ400 car stereo
graphic equalizer. Sensitive.
Perceptive. And remarkably
precise. Simply connect it be-
tween your stereo source and
power amplifier.

Then reshape the response
of your music to your own taste.
Enhanced mid -bass ... a little
more sheen to the strings ... a
bit more bite on the brass. Con-
tour, mold, enhance the music
until it's just right for your ears.

15 bands:
total control.

That's right. A
full fifteen bands are
at your command with
this graphic equal-
izer. To shape your
music like no other
car equalizer can.

Looking at the EQ400 you'll
see five sliding controls with a
± 12 dB range. Look closer,
and for each control lever there's
a selector for three different
bands. Fifteen in all.

Center frequencies con-
trolled are:

60 Hz 80 Hz 125 Hz
160 Hz 250 Hz 400 Hz
630 Hz 1000 Hz 1600 Hz

2400 Hz 3500 Hz 5000 Hz
7000 Hz 10,000 Hz 14,000 Hz

Even more precision.
Our desire for precision

doesn't stop with the fifteen
bands.

The EQ400 offers you
more precise tuning within each
band as well.

The top -mounted sliding
scales on the EQ400 are phys-
ically almost twice as long as
the short, front -mounted con-
trols on most other equalizers.
Which means far better reso-
lution. For much more precise
adjustments ...and much more
precise sound.

You can instantly compare
any boost or attenuation you

the dash equalizer.
The EQ400 rests unas-

sumingly under the dash-
board. That is, until you're ready
to use it.

Then... a slight pull slides
it out to reveal a full, top -
mounted illuminated control
panel.

The top -mounted controls
are easier to see, easier to reach
and easier to use.

When you're finished ad-
justing, just slide the unit back

under the dash. That
way the controls aren't
exposed where they
can be accidently
bumped out of posi-
tion. And meanwhile,
an LED on the front

,"ks '11,\.
/i

The EQ400 has a special under dash mounting. This enables you to slide it out
for easy adjustment. When you'refinisned, slide it back. The controls then can'tglows to indicate the
be accidently knocked out of adjustment. unit is on.

make with the equalization
defeat switch., A front -to -rear
fader control offers additional
flexibility. And with its switch-

able 10/47 ohm input imped-
ance, the EQ400 can be con-
nected to any low impedance
stereo source.

Slide out, tune in.
This is no ordinary under

JENSE
SOUND LABORATORIES

AN ESMARK COMPANY

The same bracket can also
be used to mount the equalizer
right at your fingertips, between
the bucket seats of smaller cars
and vans.

Your own kind of sound.
No longer do you have to

settle for someone else's inter-
pretation of your music.

Because now you can
shape it and enhance it with
music sculptor. The Jensen
EQ400 graphic equalizer. Or
the EQA3000 5 -Band Graphic
Equalizer with built-in dual
12 -watt power amplifiers. Hear
what they can do ...soon.

Enter No. 12 on Reader Service Card



All the operating components are in a
heavy, diecast aluminum frame, heavi-
ly insulated to prevent acoustic feed-
back. This unit is a three -speed turn-
table and has provisions for mounting
two tonearms. The vacuum pump sup-
plied can provide up to 20 cm Hg pres-
sure, twice what is needed for opera-
tion of the vacuum chuck. A vacuum
pressure meter is mounted on the
turntable base, and I found the oper-
ating pump virtually inaudible. A ma-
jor development, this Lux PD -555 turn-
table, with the only rub being the
$2800.00 price, but I would speculate
that this technology will ultimately be
found on lower priced units. In the
meanwhile, I can hardly wait for a
hands-on experience with this fasci-
nating new turntable.

Staying with the utilization of air,

Stylus Tip, Marovskis MIT -1

the Dennesen ABLT-1 air -bearing, lin-
ear -tracking tonearm might just well
be the ideal arm for the Lux PD -555
turntable. Dennesen was showing the
first production models of this arm,
and a beautiful sight they were, plated
with 24 -karat gold. As I have described
previously, an air pump supplies a
stream of air which impinges on an
"air foil" connected to a skeletal arm
structure, causing the arm to "hover"
on a frictionless air bearing above the
air -bearing assembly tube. The air
bearing allows frictionless lateral trans-
it of the arm across the record and
eliminates some audible resonances. A
built-in micrometer permits dynamic
adjustment of the vertical tracking an-
gle, and a damped cueing system rais-
es and lowers the arm. With the elimi-
nation of significant resonances and
having zero tracking error, one can
hear the result of changes in VTA
much more easily than with conven-
tional arms. A clever idea, well execut-
ed, and I hope to mate one of these
arms with the Lux PD -555 in the not
too distant future.

Many people keep talking about

how true digital disc recordings will fi-
nally make the venerable phonograph
record obsolete. Quite possibly true,
but that day is far distant in the future,
and for a threatened technology, there
is a great deal of activity in the field.
Witness the two reports above, and
there are quite a few other new devel-
opments. For example, John Marovskis
(of Janis sub -woofer fame) has intro-
duced a new moving -coil cartridge
with a radical new playback stylus
configuration. This stylus is the patent-
ed invention of A. J. van den Hull of
Holland, and with its constant contact
radius looks frighteningly like a typical
cutting stylus! Rest assured it doesn't
cut your precious recordings, but with
the same critical dimensions and pro-
file of a cutting stylus, it compensates
for errors in the geometry of the cut -

Luxman PD -555

ting system and the resilience of the
recording and playback media. Be-
cause of this, John has named his car-
tridge the Mirror Image Transducer
MIT -1. The cartridge itself was espe-
cially designed to complement the ad-
vantages of the new stylus profile.
Very flat 20 Hz to 20 kHz response is
claimed as is an altogether remarkable
channel separation of 40 dB at 1 kHz.
The mirror image nature of the stylus
profile is said to give dramatically im-
proved dynamic phase characteristics,
with subsequent focus and stereo im-
age stability, and superior tracing of
high -frequency transients. Inner
groove distortions are said to be non-
existent in playback with this new
stylus. Price of the MIT -1 is $550.00.

Micro -Acoustics has a new group of
Series Two cartridges which they claim
are the "fastest" in the industry, utiliz-
ing hair -thin beryllium cantilevers and
styli with very low tip mass. Stanton
has introduced their 980 LZS and Pick-
ering their XLZ-750. Both cartridges are
quite a departure for these firms, being
moving magnet cartridges, but with an
extremely low 0.2 mV output, which

require pre-preamps or transformers to
step up voltage as with moving -coil
designs. Both cartridges have samari-
um -cobalt magnets, an effective tip
mass of only 0.2 mg, very low 1-mH
inductance. The rise time quoted is a
very fast 10 microseconds, and they
are said to track velocities as high as
100 microns.

Sony has taken the plunge into
moving -coil cartridges, with their top -
of -the -line model featuring a diamond
cantilever a la Dynavector. Bob Fulton
has a new high -precision arm with
special bearings, and it uses Fulton
headshell wire throughout the length
of the arm. No interchangeable head -
shells on this arm. Dave Fletcher of
Sumiko, importer of Supex and Koetsu
cartridges, has now put The Arm into
production and is said to have bear-

ings even more precise than the vaunt-
ed Breuer from Switzerland. Price has
been finalized at a somewhat breath-
taking $1250.00.

Besides the radical Lux PD -555,
there were other interesting new
turntables at the SCES. Lateral tracking
turntables are "in" now, with models
from Yamaha and Aiwa (I've not seen
these), the diminutive Technics dis-
cussed some months ago, the new
Mitsubishi LT -30, and the up -dated
Phase Linear 8000 Series Two. The
Phase Linear unit's big feature is the
direct -induction linear motor for the
arm assembly. Essentially the arm base
has a permanently magnetized arma-
ture driven by an electro -magnetic
coil. Thus there are no mechanical
linkages, gears, belts, etc. between arm
and linear -drive motor. When a cur-
rent is applied to the coil, the tonearm
assembly glides along guide rails un-
derneath. An opto -electronic sensor
detects any tracking errors (as little as
0.2 degrees is claimed) and sends cor-
rective signals to the differential am-
plifier that powers the drive coils.
Phase Linear states that this type of
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An acknowledged world leader in loudspeaker design and
engineering, KEF has developed a monitor -standard
speaker system that is both small - only 1/4 -cubic foot in

size-and truly "high" fidelity. While these objectives are not new,
the Reference Series Model 101 speaker system represents the
first time that both are available in one product.

The Model 101 is, therefore, ideal for use in locations where an
accurate small speaker is required in keeping with the rest of a
high quality audio system.

System Design
Despite all the ingenious ideas that have been proposed by

various speaker manufacturers over the years, the three basic
parameters of Enclosure Volume, Bass Response and Efficiency
are still related by unchanged physical laws. What is different is
the thorough manner in which KEF engineers have, with the use
of advanced technology, optimized the relationships between
these parameters.

Starting with the premise that prospective Model 101 users will
have substantial amplification available, KEF engineers achieved
a response from this small enclosure of 90Hz-30kHz +2dB
(-10dB at 47Hz).

KEF's leadership in computer -aided digital analysis techniques
enabled them to optimize the design of the drivers, crossover
network and enclosure to achieve a Target Acoustic Response
without repetitious trial and error experimentation. Much of this
technology, which did not previously exist, has been applied to the
design and production of a small high fidelity speaker system for
the first time in the Model 101.

Once the desired prototype was completed, KEF applied the
same unique computer -aided techniques developed for the pro-
duction of the critically acclaimed Model 105, so that the sound
quality originally achieved in the laboratory prototype will be
available to every user.

In addition, the high standards of the computer -aided produc-
tion and assembly procedures enable precision -matched pairs
of stereo loudspeakers to now be offered. For example: every
Model 101 driver is tested and matched to tolerances of better
than 0.5dB, and crossover networks to tolerances of 0.1dB; each
pair of drive units is matched not only to each other, but to the
other components in the system as well.

Loudspeaker Protection
The major problem with small, relatively less efficient loud-

speakers is thermal overloading of the voice coils.'KEF engineers
have developed a unique self -powered electronic overload pro-
tection circuit, S -STOP (Steady State and Transient Overload
Protector).

Musical peaks are generally of short duration, so tweeters can
handle far in excess of their normal program rating. A similar situ-
ation exists with low frequencies and their effect on the bass unit.
Consequently any form of fuse protection can reasonably limit the
instantaneous peak handling ability of the system, yet fail to pro-
tect the system against a very high average power level. KEF's
solution is to incorporate a protection circuit which takes into ac-
count the instantaneous power applied to each drive unit and also
computes the length of time the signal is applied. The law under
which it operates resembles very closely the temperature rise
within the voice coil. A potentially damaging signal is immediately
attenuated by about 30dB, and the full signal is automatically
reconnected when it is safe to do so.

As a result, the Model 101, although only 1/4 -cubic foot in size, is
fully protected against fault conditions when used with amplifiers
of up to 100 watts per channel.

The Model 101 is obviously not your average "miniature"
speaker system where the quality of sound or power handling
capacity is compromised by the small size of the enclosure.
Nor is it inexpensive. If you require a speaker system that

is both small and truly high fidelity, visit your au-
thorized KEF dealer for a thorough demonstration.
For his name, write: KEF Electronics, Ltd., c/o
Intratec, P.O. Box 17414, Dulles International Airport,
Washington, DC 20041.

Enter No. 13 on Reader Service
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linear -tracking arm permits badly
warped and off -center records to be
tracked. The turntable employs a

stable hanging -rotor d.c. motor in
which the motorshaft does not rotate.
Unlike most turntables, the main bear-
ing is above a fixed motorshaft at the
center of gravity of the rotating assem-
bly. Phase Linear maintains that this
system enables a wow and flutter fig-
ure of 0.013 percent W rms, lowest in
the industry. The rumble spec is quot-
ed at -78 dB (DIN B). The Mitsubishi
LT -30 is another linear -tracking turn-
table. Their philosophy differs from
Phase Linear in that they have a fairly
massive arm assembly (almost three
pounds) driven by a servo -motor with
optical sensors, coupled with a worm
reduction gear and a nylon -covered
stainless wire to activate the arm as-
sembly which rides on stainless steel
rods and sintered metal bearings. They
claim this is a better system than free
arm assemblies which can have "ob-
jectionable slippage." Mitsubishi in-
corporates their own LSI microproces-
sor chip which permits automatic con-
trol of record size, lead-in, auto cue
and lift, auto repeat, and other func-
tions including stylus protection in the
form of an arm "lock" which prevents
the arm from descending if no record
is on the turntable platter.

Linn Sondek now offers their own

complete disc playback system con-
sisting of the LP12 turntable, the new
Linn lttok-LV-11 pickup arm, Linn
Asak moving -coil cartridge, and Linn
moving -coil pre -preamplifier. Linn's
philosophy can be summed up easily:
Spurious resonances are the "arch -en-
emy" of high -quality record reproduc-
tion. Their goal is to eliminate or damp
resonances wherever they occur in the
record playback system. This design
aspect of their LP12 turntable is quite
well known. The new Ittok arm carries
on in a similar vein, with thin -walled
but large -diameter magnesium arm
tube and magnesium non -inter-
changeable headshell. The bearings,
bearing housings, arm pillar and all re-
lated parts are made of stainless steel,
thus all have the same coefficient of
expansion, so that temperature
changes in a room will affect all these
parts equally. The steel shaft of the
arm has a special locking mechanism
which couples it rigidly with the turn-
table base. Similarly, the Asak cartridge
has an unusually wide body of espe-
cially high strength and recessed car-
tridge mounting holes, so that no
screw slippage can occur. Here again,
the idea is to rigidly couple the car-
tridge to the headshell. The impor-
tance of ultra -tight coupling of arm
and cartridges for the damping of res-
onances has been documented in

studies by Poul Laadegaard of Bruel
and Kjaer in Denmark. There appar-
ently is much merit in this idea, and
the new Linn system appears to be a
well -executed reflection of this design
philosophy.

Apparently Audionics of Oregon is
also in the anti -resonance camp of
turntable design. Heretofore known
for their pre -amps, amplifiers, and
such exotica as their Space and Image
Composer with Tate SQ decoder, they
have introduced their first turntable,
the LK-1. For innovative use of new
materials in turntable design, this Au-
dionics unit is a premier example. The
turntable platter is made of a special
high -density urethane, which is acous-
tically inert with no ringing modes,
and an anti -static agent has been in-
corporated in the urethane com-
pound. The turntable base and dust
cover are made of a dense silica/epoxy
compound, also containing the anti-
static agent. Audionics states that with
the dust cover in place, the density of
the cover, base and platter and their
inert nature creates a "damped acous-
tical chamber" for the phonograph
record. The platter shaft is ground and
honed surgical steel. The platter is

belt -driven from a Pabst, outer -rotor,
Hall -effect motor with d.c. servo -con-
trol and PLL. The motor is independ-
ently suspended, and the turntable

THE PHASE LINEAR 8000
IS AS CLOSE TO PERFECT

AS YOU CAN GET.

Phase Linear Corporation, 2012148th Ase. W. Lynnwood. WA 9803b Áade

SIGNAL/NOISE: -78dB.
WOW & FLUTTER: 0.013°/x.
TRACKING ERROR: 0.
SKATING FORCE: 0.
No other turntable can match the Phase Linear 8000,
because no other turntable has such advanced motors. You
can't buy a quieter turntable. Or one with as low wow &
flutter. Or one that tracks better.

The Phase Linear 8000's tangential tracking tone arm
keeps the stylus in perfect 90° tangent with the grooves. It's
the same way the master disc was cut, so the motion of your
stylus is identical to the cutterhead stylus. There's absolutely
no tracking distortion. No crosstalk. No skating force that
can actually re -cut your grooves.

NEW LINEAR MOTOR ELIMINATES
MECHANICAL LINKAGE

Other manufacturers have tried to move tangential tone
arms with worm gears. Belts. Rollers. All with the same sad
result: Mechanical connections pass on the noise and
sibration of the motor.

The Phase Linear 8000 solves this problem with an
ingenious Linear Motor. The tone arm base is a permanently
magnetized armature that glides along guide bars above
electro -magnetic coils. The arm moves by direct induction -
not mechanical connection. So there's virtually no noise.
Inside the tone arm, an opto -electronic detector cell senses
the slightest tracking error, and instantly sends correcting
signals to keep the arm on track.

NEW QUARTZ-PLL DIRECT DRIVE
Our new slotless, coreless Stable Hanging Rotor DC motor

virtually eliminates "platter wobble." Quick start/stop. Speed
deviation is lower than 0.002%. If you want to hear all these
technical advantages translated into musical improvements,
contact your Phase Linear audio dealer.
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TEAC

TEAC TODAY:
THE ALL-TIME LOW

IN TAPE NOISE.
On paper, the specifi-

cations' look unbelievable:
80dB signal-
to-noise
ratio, 95dB
dynamic
range and
15dB more
headroom
than you've
ever had.
The sound
is so noise -
free, it's
scary. And
once you lis-
ten to the audio perform-
ance of the A-550RX, you'll
know that cassette recording
will never be the same.

You'll hear signal with-
out noise or hiss. Louder
louds and softer softs. And
you'll never have to be
bothered by tape saturation
again. All this because the
A-550RX is the only mid -
priced cassette deck ever to
include integral dbx" noise
elimination plus complete
metal tape capabilities.

A few years ago, the dbx system helped us revolu-
tionize professional recording. Now the same technology
is helping us move cassette performance into a new era.

On the A-550RX, dbx II gives you broadband
noise elimination and dramatically
improved dynamic range. Signal
articulation that's better defined
than anything you've ever heard
from a cassette tape.

And the A-550RX doesn't
stop there.

'Measurements made with metal particle tape
"dbx is a hodemark of dbx. Inc.
'Dolby Is a trademark of Dolby Laboralortes.

Its designed to handle
all the new metal tape

formula-
tions. Which
means you

get the un-
precedented
performance
of dbx II
with the
additional
improve-
ments pro-
vided by

metal tape.
You'll hear

the all-time low in tape
noise. The all-time high in

dynamic range.
Peak reading dB

level meters help you get
as much signal on tape as
possible without distortion.
And clutched record level
controls make adjustments
faster and easier.

To make sure you
have complete compati-
bility with your current tape
library, the A-550RX has
Dolby NRt as well.

Full logic micro -switches control the high -stability
transport. The A-550RX accepts our RC -90 remote control
unit. And rack mounting hardware is available optionally.

So listen to something you've never heard before.
The amazing A-550RX. You'll hear
completely noise -free cassette record-
ings with the broadest dynamic range
available.

TEAC..

Cr, 1979 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640. In Canada, TEAC is distributed by White Electronic Development Corporation (1966) Lid.



0= It sounds
á like music.
.co Interface:C Series II
w is the fulfillment of

our six -year asso-
ciation with optimally
vented speakers based
on the theories of

® A.N. Thiele - speaker
designs first introduced
by Electro -Voice in 1973:
The Interface:C offers
you a unique combination0 of high efficiency and
high power capacity -the
only way to accurately
reproduce the 120+ dB
peak sound pressure
levels found in some
types of live music.

The SuperpomeTM
tweeter, an E -V exclusive,
and the VMRTM vented

lb.midrange driver, the first
to apply optimally vented
design to mid frequen-

hagcies, ensure your music
is reproduced without
the coloration normally
found in other high -
efficiency drivers. An
honest 30 Hz low end
totally eliminates the
need for expensive sub-
woofer assemblies.

When1~ you spend e
for a speakerersystem,

1,000

lcget your money's worth.
Audition the Interface:C
Series II at your nearest
Interface dealer. If you
want a speaker that
sounds like music, the
Interface:C Series II is
the one you'll buy.

I.

Elecirol/olce®
a gultfln company

600 Cecil Street, Buchanan, Michigan 49107

Thorens Reference turntable

base is on a unique three-point sus-
pension system with a 3 -Hz spring
rate. The turntable base, dust cover,
and platter are dimensionally stable
over a wide range of temperatures.
The whole thrust of this LK-1 turntable
is to create a stable platform for the
phono cartridge, free from the reso-
nances usually generated by most con-
ventional turntables. The price of the
unit is $697.00.

At the opposite poles of turntable
design from the Linn and Audionics
units are the Sony PS -X75 and the JVC
QL-Y5F. The Sony unit has all the usu-
al features now associated with high -
quality Japanese turntables ... direct -
drive motor with their Magnedisc ser-
vo speed control and automatic con-
trol function, but in addition features
their micro -processor -controlled
Biotracer arm. The arm employs a sen-
sor system with correcting servo mo-
tors that "monitors" the conditions of
playback, including such things as off -
center records and various warps.
Tracking force and anti -skate are un-
der dynamic control, and the system is
claimed to attenuate spurious arm/
cartridge resonances. The JVC turn-
table has their Electro -Dynamic Servo
tonearm. Two coreless linear motors
are used in the ED Servo arm. Each
motor has a velocity detection coil and
a drive coil. One servo controls the
arm's vertical position, the other motor
controls the horizontal position. Here
too there is positive tracking of off -
center and warped records, while
tracking and anti -skating forces are dy-
namically controlled by continuously
variable mechanisms. Low -frequency
resonances are damped through the
servo -monitoring system, and both air-
borne and floor -borne vibration and
feedback are also damped. As you
might expect, this is a direct -drive
turntable with what JVC calls their
Double Servo quartz control system
and coreless d.c. servo motor. Thus the
Sony and JVC turntables wage their

28

anti -resonance battles through the
agency of their very sophisticated ser-
vo arm systems, while the Linn and
Audionics turntables use more basic
methods. If all these turntables man-
age to control the very real problem of
spurious resonances during record
playback, how this is accomplished is
purely academic.

One other highly interesting unit
was shown a couple of weeks earlier
by Thorens, which is now being dis-
tributed in the United States by the
Epicure organization. This was the Ref-
erence turntable, on which engineers
were said to have been given carte
blanche to "design the finest turntable
modern technology would permit
without concern for cost." Well now,
what does such a turntable have to set
it apart, other than its cost which, by
the way, friends, is $15,000.00? For one
thing, rather extraordinary perform-
ance is claimed for the unit, including
wow and flutter of less than 0.02 per-
cent DIN and rumble of less than -84
DIN B (which, incidently, was mea-
sured via the Thorens rumble measur-
ing device). A specially damped, 141/2 -
pound platter is driven by an electron-
ically controlled synchronous motor.
To help conquer various types of feed-
back, each corner of the turntable has
a gold-plated suspension housing
which is adjustable to set the reso-
nance of the iron -filled, cast -alumi-
num chassis anywhere from 1 to 5 Hz.
The Thorens Reference turntable is

available only on special order and
there is a 3 to 6 month delivery sched-
ule.

Obviously, I've managed to fill a

column with new developments in the
technology of phonograph record
playback. The analog phonograph
record may be feeling the first faint
tendrils of senility, but it's not ready
for the digital gravediggers yet! Next
month, I'll cover interesting develop-
ments in amplifiers, speakers, and tape
decks at the SCES. Q
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Now you can hear how good
a Revox system really is.

Studer Revox is known for recorders. The best
in the business. But since even the finest recorder
is limited by what it is connected to, we recently de-
veloped a line of tuners, turntables and amplifiers to
optimize the signals going to and coming from our
tape machines.

Now the system is complete. We have a new
speaker factory. We make our own drivers. And
we're introducing three innovative, high performance
speaker systems so you can finally have a system
that is all Revox. With unmatched sonic quality and
a special pride of ownership.

The Revox Triton has the uncommon ability to
reproduce undistorted bass frequencies as low as
30 Hz, yet it fits almost unnoticed in rooms of any
size or decor.

Triton is a three-piece system. Frequencies from
200 to 25,000 Hz are reproduced by two 3 -way com-
pact bookshelf speakers that can be easily placed for
maximum stereo effect. And the lowest frequencies,
which are essentially non -directional, are reproduced
by a pair of subwoofers mounted in a single cabinet
that may be placed anywhere in the room. The sub -
woofers are spring -mounted within the cabinet and
their resonance is so low that no vibration is transfer-
red to the cabinet. It can be used as a shelf for other
components, even a sensitive turntable.

We are also proud of the new Revox BR530
speaker system. It's a 3 -way bass reflex system with
the accuracy and musicality customarily expected
from much less efficient units. The mid- and high fre-
quency drivers are placed to eliminate interference
beats, and ringing is eliminated by a specially damped
phase modulator tube. The cabinet on this and all
Revox speakers is as beautiful as the sound, with
magnificent hand rubbed and oiled walnut veneers.

Our new Revox BX350 makes use of the latest
research in phase -coherent wave propagation. The
cabinet is precisely stepped, to ensure that all fre-
quencies reach the listener at the same time-
even if they are coming from drivers with different
depths. The five drivers are specially made with cast
aluminum chassis and a new kind of cone treatment,
and are arrayed for optimum dispersion and overall
transparent sound.

Three superb, but different, new speakers. Hear
how good they are at your Revox dealer.

o R EVOX
Studer Revox America, Inc.

1425 Elm Hill Pike,
Nashville, TN 37210, (615) 254-5651

Offices: LA (213) 780-4234; NY (212) 255-4462



Realism.
ALLISON:ONE® loud-
speakers were used by
Diversified Science
Labs in reviewing nine
"audiophile discs."
The reviews were
published in a special
section of the Winter,
1980 issue of Stereo
magazine. Here are
some excerpts:

"Stereo imaging
has excellent width
and depth and is
rock stable."

"What we heard was as real a piano as we
have ever heard on a recording."

. percussion is crisp and clean and even
the triangle stands out clearly in the presence of
the full orchestra. Brass is excellent in all regis-
ters; cellos and basses are clearly defined ..."

"Undoubtedly, this is one of the most
sonically thrilling recordings we've ever
heard . .

.. super -solid kick drum, magnificent
transients, scintillating cymbals ..."

. contains a truly perfect transcription
of the sound of a bass drum."

"The imaging, dynamics, and accuracy are
so perfect that the three musicians seem to be
performing in your living room."
These words are from record reviews. But the
sounds described were not created by the rec-
ords alone; they had to be reproduced by loud-
speakers before the reviewers could hear them
and judge their realism.
The loudspeakers were Allison One systems,
with the Electronic SubwooferT" to extend re-
sponse flat to 20 Hz.
One reason why Allison® systems reproduce
original sounds so accurately is that they have
flat bass power response in real rooms. The
chart below shows how conventional loud-
speaker systems are affected by reflections from
room surfaces.

70

dB
SPL

60

20 Hz 50 100 200 S00

Allison Room -Matched® design avo.ds these
effects. A series of technical papers on the
room -boundary problem and its solution is
available, along with our catalog and other
literature, free on request.

ALLISON: ONE $460/$483 (each)
(Price varies with shipping distance)

THE ELECTRONIC SUBWOOFER: $290.

ALLISON
ACOUSTICS
Seven Tech Circle/Natick, NIA 01760,U.S. A.

For literature and information call (800) 225-4791
In MA (617) 237-2670

Audioclinic
Joseph Giovanelli

Tweeter Phasing
Q. In wiring together three tweeters

of different makes, how can I positive-
ly ascertain the correct phasing since it
is not possible to see the cones move
when 1 pass a current through the
voice -coils? - A. J. Rizzo, West Palm
Beach, Fla.

A. Using tweeters of different makes
can be troublesome, not because of
phasing considerations but because of
differences in efficiency. If one
tweeter happens to be far more or far
less efficient than the rest, the system
is usually operating with the most effi-
cient tweeter(s).

As for determination of phase, con-
nect one tweeter. Feed a test tone into
the amplifier at a frequency which is
covered by that tweeter, somewhere
just above the crossover frequency,
and then connect one of the remain-
ing tweeters. If the volume increases,
the wiring of the second tweeter is
correct as to phase. (It just could hap-
pen that the volume increased be-
cause the second tweeter is much
more efficient than the first one. To
check, reverse the connections to the
second tweeter and note if the volume
decreases. If the efficiency of the sec-
ond tweeter is far greater than that of
the first tweeter, reversing the connec-
tions won't make an audible volume
difference. What you must do is to
pad down the most efficient tweeters
to match the efficiency of the least ef-
ficient unit. Then the reversal of con-
nections will have meaning.)

Next, disconnect the second tweeter
and wire in the third one. If the sound
produced by the combination of
tweeters one and two is louder, this
third tweeter is wired correctly also. If
it isn't, reverse the connections so that
it does become louder.

Once all three tweeters are phased
with respect to one another, the entire
tweeter array must be phased with the
woofer or midrange. As for how this is
to be accomplished, well, this depends
on the crossover networks used and
their phase shifts. It may be necessary
to put the tweeters out of phase with
respect to the midrange at the cross-
over frequency. You might have to lis-
ten to program sources and check the
phase this way. Another method is to
take the completed speaker system
out of doors and set up phasing with a
sound level meter. The outdoor ap-
proach is useful because it tends to re-

duce reflected sound; the ear or the
sound level meter has a much better
chance of telling you the truth.

Noise From a Timer
Q. Having separate components

connected to a preamplifier which is,
in turn, connected to a programmable
timer, I experience a "pop" emanating
from the speakers whenever the timer
turns the equipment on or off. This
sound is noticeably loud; I fear it may
eventually damage the speakers.

Would it help to connect the power
amplifier directly into the a.c. line,
bypassing the timer? I am not sure if
the power amplifier should be left on
continuously, as would be the case
under these conditions. Is it harmful to
do so? - Edward J. DeLauter, APO
N.Y.

A. Chances are that leaving your
power amplifier running all the time
would not solve the "pop" problem.
The transients involved with turning
on and off the timer would be fed
from the output of the preamplifier
into the input of the power amplifier,
and still result in the "pops" you now
hear. The sound might even be louder
than it presently is.

If your timer has mechanical con-
tacts (and I presume it does), locate
them and shunt them with a series
network consisting of a 200 -ohm half -
watt resistor and a 0.02 pF capacitor at
600Vd.c.

Minispeaker Cone Excursions
Q. My minispeakers display a large

amount of passive radiator cone
movement (approx. one-half inch)
during deep bass passages at normal
listening levels. Is this amount of ex-
cursion normal? -SFC Gary M. Jart-
man, APO N.Y.

A. Minispeakers have relatively
small cones. If these small cones are to
be successful in producing bass, they
must make up by motion what they
cannot do by size, in terms of the
amount of air they move. It is there-
fore to be expected that your cones
will exhibit a large amount of motion
when reproducing bass. Lll

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a stamped,
self-addressed envelope.
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More recorders
ask for Fuji by
name than any
other brand.

Recorders are very outspoken
in their preference of tapes.

Take video recorders.
They insist on Fuji VHS and

Beta videocassettes. Put in anything
less and they may give you snow.
Washed-out or shifted colors. Or all
kinds of distortion.

Unhappy audio recorders with-
out Fuji audiocassettes stubbornly
give you less music in return. Plus
distortion on loud music. Noise dur-
ing soft passages. And limited
frequency response. Problems our
premium FX-I, FX-II and our low-
noise FL help you overcome.

Then comes new Fuji Metal
Tape. Cassette recorders equipped for
metal are all in love with it. Not just
because it won't clog heads or jam.
But because of its inaudible noise.
Greatly expanded dynamic -range.
And smooth, ultra -wide response.

So watch and listen.
If you see or hear your recorder

talk, you'll know what it's asking for.
Fuji. The tape that makes it look and
sound its best.

cJcJULA
One brand fits all. Better.

Magnetic Tape Division. Fuji Photo Film U.S.A., Inc.
350 Fifth Avenue, New York, New York 10001 (212) 736-3335



Bert Whyte

At the Summer Consumer Electronic
Show in Chicago, as soon as the deal-
ers started the tramp the endless aisles
of McCormick Place, there was a chor-
us of grumbling that there was "too
much emphasis on video." There cer-
tainly was no question that video was
indeed heavily displayed and pro-
moted. You name it: TV sets, Beta and
VHS video cassette recorders in myri-
ads of models, four different flavors of
videodisc, new ideas
in projection TV,
portable VCRs, vid-
eo color cameras ...
all were there in pro-
fusion.

Why the grum-
bling, however,
aren't the dealers in-
terested in the
glamourous new
video technology?
Unfortunately, the
answer is that even
at this early stage in
the video revolution,
the opportunity to
make a decent profit
on video equipment
has been severely
eroded. Rampant
discounting of video
cassette recorders,
whether it be in ap-
pliance stores, de-
partment stores or
specialty shops, is of
epidemic propor-
tions. Many audio
dealers, who were
genuinely trying to
effect a marriage of audio and video
technology have given up trying to
compete with the discount operators.
Many audio dealers say they are ap-
prehensive about discounting of the
forthcoming videodiscs. Most feel that
the stereo sound capabilities of three
of the videodisc systems offer the best
opportunity to tie-in an audio system
with a video purchase. But if they can't
make a buck, why bother? In spite of
all this, and even with the recession
blues, new video equipment contin-
ues to proliferate and the video market
continues to grow. To put it bluntly,
many dealers will have to learn the
'video way of life," and develop a
whole new marketing philosophy if
they are to reap the profits that un

questionably are possible in this bur-
geoning new video technology.

As you might expect, the stars of the
Show were the videodisc systems.
Magnavox was showing its production
model optical videodisc player, and
had opened up more markets in addi-
tion to the initial four cities. However,
there still appears to be a holdup in
the availability of software for this sys-
tem, since few new titles were in evi-

dence. Pioneer, another licensee for
the Philips optical videodisc system,
used the occasion of the Show to offi-
cially launch the marketing of its
video -disc player, a joint product with
DiscoVision Associates, which is

named LaserDisc. Details of the Pio-
neer video disc were given in my June
Video Scenes column. As in the dem-
onstrations at the Waldorf, picture
quality shown at the SCES was superb
with vibrant rich colors, clean whites,
and excellent resolution. I expect to
have a Pioneer LaserDisc player short-
ly, and I am looking forward to testing
it. The only rub is that for the present
the LaserDisc player will be using the
same software as the Magnavox unit,
and apparently there are btiil some

problems in producing these discs in
sufficient quantities.

An important announcement was
made by JVC just prior to the CES.
They detailed that a consortium of
JVC, Matsushita, Thorn/EMI, and Gen-
eral Electric had been formed for the
joint production and marketing of
players and videodiscs using the JVC
VHD (Very High Density) grooveless,
capacitance videodisc system. The en-

try of giant General
Electric into the vi-
deodisc sweepstakes
caused quite a stir at
the Show, and the
concensus was that
now the JVC VHD
system must be con-
sidered as a most se-
rious contender in
the battle for video-
disc supremacy. As I

have said before,
with RCA SelectaVi-
sion, the Philips op-
tical videodisc, and
the JVC grooveless,
capacitance video-
disc all committed
to the marketplace,
the chances for the
establishment of an
industry standard vi-
deodisc are still re-
mote.

At the CES, both
JVC and Matsushita
were giving demon-
strations of their
VHD systems, and
the workings of this

videodisc system have been detailed
in these pages before. Suffice to say,
the picture quality was superb, the
special effects of slow motion, freeze
frame, etc. worked to perfection, and
we were given a tantalizing few min-
utes of listening to a genuine digital
disc recording of some pop material.
This was via the add-on PCM playback
adaptor which both JVC and Matsush-
ita are pushing hard as a big advantage
of their system in terms of easy adap-
tability and the ability of PCM play-
back on the same unit for the video-
disc. The big plus for the VHD system,
in the opinion of some people I talked
to, was the advantage of being able to
replicate the videodiscs from PVC us-
ing regular record -pressing faciiities.
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"Listening tests confirmed what the
excellent measurements implied:
the EumigFL-l000 is a superb
performer. JULIAN HIRSCH-STEREO REVIEW, APRIL 1980
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What you are about to read is Julian Hirsch's unedited
conclusion in his -eview of tic Eumig FL -1000.

"Listening tests confirmed what the excellent measure-
ments implied: the Eumig FL -1000 is a superb performer.
Dubbing from FM or phono discs revealed no audible differ-
ences between the original and the copy, and even FM inter -
station noise-our most severe test-could be recorded
and played flawlessly up to levels of approximately -5 dB.
The Computest adjustment fcr different brands of tape was
not only accurate but contains a built-in rewind mechanism
that returns the tape to the precise point where you began
your adjustment. The counter was the most accurate we
have ever used. And for people who are "into" computers,
the one -of -a -kind (so far) Eumg FL -1000 cassette deck opens
up endless possibilities."

We couldn't have said it better. We wouldn't even try.
For the complete text of the review, write to us. Or, better
yet, visit your nearest Eurrig cealer and find out for yourself
what it takes to make a reviewer rave.  peumig

Eumig (USA) Inc., Lake Success Business Park,
225 Community Drive, Great Neck,

New York 11020, (516) 466-6533
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Mtintosh
"A Technological
Masterpiece..."

McIntosh C 32

"More Than a Preamplifier"

McIntosh has received peerless ac-

claim from prominent product
testing laborato-ies and outstand-
ing international recognition! You
can learn why the "more than a
preamplifier" C 32 has been

selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews. and data on all

McIntosh products, copies of the
international awards, and a North
American FM cirectory. You will
understand why McIntosh product
research and development always
has the appezrance and tech-

nological look to the future.

Keep up to date.
Send now - - -

McIntosh Laboratory Inc.
Boo 96 East Side Station
Binghamton, NY 13904

Name

Address

City State Zip

If you are in a hurry for your catalog please
send the coupon to McIntosh. For non -rush
service send the Reader Service Card to the
magazine.

The RCA SelectaVision system also
has this software advantage. RCA was
giving private demonstrations of their
SelectaVision discs at a nearby hotel,
thus disappointing many who thought
they were going to be able to see it on
the Show floor. RCA gained a great
deal when licensee CBS, through their
CBS Video Enterprises Division, made
a deal with with MGM for the joint
marketing of all MGM films. It will be
handled under MGM/CBS Home Vid-
eo. Having thousands of films with
legendary stars in the MGM library
quite obviously puts RCA into a most
enviable software position.

In other videodisc news, to every-
one's surprise, Sanyo has decided to
market the Philips -type optical video-
disc principally in the European coun-
tries, as well as making OEM SelecaVi-
sion players for the RCA capacitance
system in the U.S.

There were many new models of
VHS video cassette recorders from a
broad spectrum of Japanese compa-
nies. Fortunately, from the marketing
standpoint, most of the units have
standardized on the six -hour record
and playback capability. New portable
VCRs from Panasonic, JVC, and Akai
also feature six -hour record/play.
Sony, keeping their Beta format busy,
announced the Model SL -5800, their
most advanced Betamax to date. The
unit is equipped with a double -azi-
muth video head, which permits
freeze frame and frame -by -frame
viewing with no distortion of the pic-
ture and without annoying noise bars.
New variable Betascan allows back-
ward or forward search at from five to
20 times normal speed. As with the
earlier SL5600, this unit also has 14 -day
programmable tuner. For those who
want really extended recording - say
over a holiday period - the new AG -
300 BetaStack programmable auto -
changer provides up to 20 hours of
record/play by actually changing vi-
deocassettes. No price on this unit yet.

LVR (longitudinal video recorder)
seems to have run into trouble. Jack
Dreyer, VP of BASF in Massachusetts,
says their entire LVR program is to be
scrapped, including the already con-
tructed factory in California that was
to manufacture the recorders. He cited
economic and "other factors" for the
decision. Toshiba actually introduced
three new LVR units ... one with two
video channels to record separate pro-
grams, another with one video track
and stereo, and the other a straightfor-
ward normal unit. Neither delivery
schedules nor price were given, so it
would seem this is the last hurrah for
this format. They can give various rea-
sons for this - my own opinion is that

Sony's BetaStack AG -300 program-
mable autochanger can record up to
20 hours using 4 cassettes.

the six -hour record/play of the stand-
ard VCRs killed it. The record time
most likely could be accomplished in
an LVR, but not at competitive prices.

Projection TV is bound to become a
more marketable item with a number
of new one-piece systems ready for
consumers. Back projection also seems
to be a trend. GE, who pioneered this
concept, has a new model of their
Widescreen 1000, with one-third
greater brightness and less light fall -off
at increased viewing angles. Quasar
has a new back -projection system,
with the same 45 -inch picture size as
the GE unit. It offers direct video input
for VCR, videodisc and camera, 105 -
channel tuner and 16 -function remote
control. Cost is $3800.00. Panasonic
has a similar back -projection system,
the Model CT -4500. Screen size is also
45 -inches, a three -lens video tube is
used, and the system has provisions
for stereophonic sound. Toshiba has a
one-piece front -projection system on
the market in Japan but not yet in this
country. Henry Kloss's Novabeam two-
piece projection unit continues to sell
well at $2495.00, and Advent, who
pioneered projection TV with its two-
piece system, now has a one-piece sys-
tem, the Model 125, with a five-foot
screen.

Sony combo
There were scads of other video

equipment, including some smaller
color cameras, but I still insist that un-
til a color video camera gets down to
the size and simplicity of the old
Brownie Cine Kodak which really
opened up the 8 -mm movie business,
it won't be a big factor. Well, this is in
fact very nearly what Sony has done in
developing a combination video cas-
sette recorder and camera, the Video
Mate, which weighs a mere 4.4
pounds. The prototype unit was
shown in New York a couple of weeks
after CES, will probably sell for less
than $1,000.00 when it finally gets to

Enter No. 17 on Reader Service Card
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You've driven to the end of the world. Alone.

The engine is still warm.

Amid the roar of the waves and the cries of the gulls,
you fire up your mobile high-fidelity system for a morning
concert.

What will it be? Bach? Mozart? Perhaps some Keith
Jarrett.

Whatever you choose, your system is equal to the task
because you've chosen ADS.

The ADS Power Plate 100 Automotive Amplifier and the
ADS 300i Automotive Loudspeaker System deliver the
kind of power it takes to be heard above road noise,
engine noise, and ocean waves. And it's not just brute
power, but power with performance, subtlety and
nuance - qualities collectively known as musical accu-
racy.

Easily the most sophisticated automotive audio com-
ponents available today, the Power Plate 100 amplifier
and 300i speakers are exactly what you'd expect from
ADS, the company that literally invented mobile high-
fidelity.

To find out more about putting an ADS system in
your automobile, write ADS, Department AU18, or call
1-800-824-7888 (California 1-800-852-7777) toll free and
ask for Operator 483.

The more time you spend with your automobile, the
more you owe it to yourself to listen to ADS.

ADS Audio for the critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilrrington, MA 01887 (617) 658-5100



IF YOU THINK YOUR STEREO
DELIVERS GREAT BASS,
ALLOW US TO LOWER

YOUR STANDARDS.
Right now, your stereo system

doesn't deliver bass frequencies much
below 50Hz. Simply because that's the
limit of most records, tapes and FM
signals.

But now there's a way to hear the
kind of bass so deep, you actually feel
it. With the dbx Model 110 Subharmonic
Synthesizer. -

Technically, what the 110 does is sim-
ple. It samples the low frequency signal
of your music, reproduces it a full
octave lower, and then mixes it back in.

Musically, what the 110 does is
extraordinary. It re-creates the natural
subharmonics of the original sound so
your room vibrates with a depth of bass
you've never heard before. Or felt.
Except in a live performance.

Visit your authorized dbx retailer for
a demonstration .

Because just one listen to the dbx
Model 110, and your standards will be
lowered forever.

dbx, Incorporated, 71 Chapel Street,
Newton, MA 02195. 617/964-3210

dbx®
MAKING GOOD SOUND BETTER
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The Audio Critic
reports a major

speaker development.
In its forthcoming ninth issue (Vol.

2, No. 3), The Audio Critic acquaints you
with a new speaker system that just might
shake up the whole speaker world.

Although of conventional woofer/
midrange/tweeter configuration and no
costlier than dozens of other medium-sized
floor -standing dynamic speakers currently
sold to audiophiles, the new system is
distinguished by its avoidance of the typical
design errors, large and small, that The
Audio Critic's comprehensive laboratory
tests and listening evaluations have un-
covered in all such speakers reviewed until
now, even in the recommended models. The
resulting sound quality is equaled or
exceeded only by the most expensive full -
range electrostatics-and not all of them.

The Audio Critic prints absolutely no
commercial advertising and is the only
"underground" review for which the top
technologists and academicians of the
audio world have the slightest respect. We
recommend that you start your subscription
retroactively with the sixth issue, which
is a cumulative reference work with over
150 equipment reviews.

Send $30 for 6 consecutive issues by
first-class mail (no Canadian dollars. $6
extra for overseas airmail) to The Audio
Critic, Box 392. Bronxville. NY 10708.

Collector's
Magazine Case

These "Modern See -Through" cases measure
111/2" high x 81/4" deep 4" wide and hold a
complete year's supply. Constructed of clear,
sturdy Y.." acrylic, they are a great way to keep
your back issues intact for easy reference. Order
more than one-and save money.

1 case 60292 S 8.95
2 cases 60291 $16.95
3 cases 60290 $24.95

TO ORDER: Print the words COLLECTOR'S
MAGAZINE CASE, the quantity, number and
price on a piece of paper along with your name
and address. Enclose check or money order
for the cost, plus S/H: $1.50 for orders to $10;
$2 for orders $10.01-20; $2.50 for orders
$20.01-$50. Add local sales tax? Mail to:
HAMILTON HOUSE, (a CBS Company)
32275 Melly Rd., P.O. Box SG, Dept. 9000
Madison Heights, MI 48071
U.S. and Canadian residents only; offer expires Sept.
30, 1961
'The government requires us to collect sales tax in all
states except AK, DE, MT, NH, and OR.

the market in 1985, and uses a new,
very small cassette format which can
be edited on a "home editor" in com-
bination with a standard recorder.
Sony's Chairman, Akio Morita, says
that the new format is to be a supple-
ment to the present recorders, which
are of course much heavier and larger.

Last, but not least, there were a
number of companies selling satellite -
antenna, earth -station equipment.
One in particular sounds too good to
be true, and I sure would like to test it
to see if it's for real. What else am
going to say when American Value of
Rolling Meadows, Ohio offers a 101/2 -
foot disc, plus low -noise amplifier,
tuner, and r.f. adaptor for $4995.00 in-
stalled! This is by far the least expen-
sive unit yet offered, and if it really
performs well, could be a break-
through in this area. By contrast there
was the system from Third Wave Com-
munications of Ann Arbor, Michigan.
They had an actual 12 -foot dish in-
stalled outside McCormick Place and
with the system operating, the picture
quality and clarity were stunning.
Their earth station with 12 -foot dish,
low noice amplifer, tuner, and r.f. in-
terface sells for $12,000.00 plus instal-
lation. Even this price is considerably
less than similar units offered just six
months ago. Admittedly, there is a

great disparity in the systems de-
scribed above, but you must admit the
"cheapie" sounds intriguing... A

FLASH - FLASH - FLASH
Philips and Sony have jointly devel-

oped a compact digital audio player,
using 4.72 inch or 12 cm discs. This has
been improved in the area of modula-
tion and error correction over the PCM
unit Philips announced in March,
1979. Polygram and CBS have commit-
ted to supplying software for the Phi-
lips -Sony system.

The 16 -bit digital player will be
small enough to fit into the dashboard
of a car and suitable for operation in a
moving vehicle because of the non -
contact feature of the optical pickup.
Each disc will offer 60 minutes per
side.

A top -end player should retail at
about $450.00. No price has been sug-
gested for the discs which could be
cheaper than conventional LPs be-
cause they will use less material and
an ordinary paper jacket. The noncon-
tact laser pickup should give the discs
and player longer Life. Expect to see
the Philips -Sony unit in the market-
place during the latter part of 1982.

- Deirdre Frank
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IN THE GROOVE

CLOSE-UP
VIEW OF
RECORD

WEAR
Walter E. Davies

The Last Factory, Livermore, Calif.

This scanning electron microscope study shows the quality
of vinyl used to press discs plays a large part in record
wear. One primary type of defect is fracturing of the disc
surface, which even occurs during the pressing cycle.

The LP record, which made its debut
about 30 years ago, brought about a
dramatic improvement in sound quali-
ty over the shellac -based 78s in addi-
tion to providing much more playing
time per disc. Following this, the rapid
change from sapphire to diamond styli
brought the twin benefits of lower
record wear and very much longer
stylus life. Record wear shows up as a
loss in audible sound quality, and the
audio industry responded to the prob-
lem by choosing quality vinyl mixes
for the LP record base and by continu-
ally improving tonearms, pickups,
stylus designs, and stylus loading char-
acteristics. Today the public has avail-
able relatively inexpensive but none-
theless high -quality transducer sys-
tems. With this excellent equipment
widely available, our ears tell us just
how marvelous a record can be when
it is played for the first time. Then, de-
pending on the qualities of the record
base material, the quality of pickup,
and pickup loadings, critical ears can
hear loss of sound quality after as few
as two to 10 plays. Interested in how
records wear and with the ultimate

Fig. 1-Three stylus types. This illus-
tration shows the relationship of the
moving stylus to the groove walls. The
ideal contact areas are shown.

R18N R=1314 R=1814 R=7.5m

FRONT VIEW

A=30.5N24=23.4Ñ A=20.6A=46.72
0.7 MIL 0.5 MIL 0.2 0 0.7 MIL

SPHERICAL SPHERICAL ELLIPTICAL
SNIBA TA

SIDE CONTACT AREA

goal of reducing record wear, we have
used the scanning electron micro-
scope (SEM) to help us to see how
wear occurs.

Currently, there are three general
stylus designs; these are the spherical,
elliptical, and Shibata types (Fig. 1).
Note that the elliptical and Shibata de-

signs were developed to solve particu-
lar problems brought about by LP discs
and quadraphonic reproduction. With
all three of these designs, the pressure
on the vinyl remains very high, ranging
from 30,000 to 69,000 pounds per
square inch with a stylus tracking force
of 1 gram. These high pressures have
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led people to assume that inelastic,
permanent or plastic deformation oc-
curred, especially after repeated plays,
and also that local melting occurred.
The plastic deformation was presumed
to be a major factor in loss of sound
quality.

Our SEM study shows that deforma-

tion is not a terribly important factor in
loss of sound quality, but does indi-
cate some other factors that are impor-
tant. Optical microscopy could not be
used for these studies because the op-
tical microscope does not have the
depth of field necessary to be able to
see other than very small areas of the

Fig. 2-As optical microphotograph of
an unplayed Kotekan record. The in-
formatior in the groove walls is very
difficult to read using this technique,
which uses reflected light via cono-
scopic illumination.
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Fig.3-Scanning electron microscope
(SEM) microphotographs of an

unplayed Kotekan record.

record surface. As an example, the
photo shown in Fig. 2 was taken by
reflected, conoscopic illumination -
effectively a ring light around the ob-
jective lens of the optical microscope.
The view is perpendicular to the
record. The hills and valleys on each
side of the groove are manifested by
changes in reflection. The information
on the record groove is not easily read
because of the viewing angle (90 de-
grees). If the viewing angle is changed,
the depth of field severely limits the
surface area that can be viewed. The
depth of field difficulty disappears
with the SEM. The SEM photos for this
article were taken with an angle of 60
degrees between the viewing electron
beam and the record surface. The
enormous depth of field allows us to
see all of the audio information and, in
addition, all of the surface imperfec-
tions.

Reading SCM Photos
However, viewing SEM photographs

can be frustrating, as they do show a
large amount of detail, some of which
is important and some of which is not.
Thus, interpretation of the photos can
be difficult. At times a depression may
appear to be a particle lying on the
surface, and at times a hill on the sur-
face may appear to be a depression.
Turn the magazine upside down and
view the low magnification photos.
What were grooves now appear to be
mountain ridges; concave features ap-
pear convex. "Up" and "down" ap-
pearances are, to a large extent, psy-
chological phenomena. We learn to
identify "up" and "down" by relation-
ships between objects and the light
shining on them The sun is always up!
Only by carefully studying a sequence
of SEM photos in light of the back-
ground knowledge of the spatial rela-
tionship between the surface and the
electron beam, can one be certain
whether one is observing a hill or a
valley.

Figures 3 through 5 are three
sequences of six photos each, taken of
a small area on an individual record
with varying magnification. Figure 3 is
of a very high -quality, unplayed, au-
diophile record (Kotekan, which was
kindly provided by Reference Record-
ings, 400 Pennsylvania St., San Francis-
co, Calif 94101). In the low -magnifica-
tion pictures, one can see the wealth
of audio information, the percussive
notes with harmonics are superim-

Fig. 4-SEM microphotographs of a
Kotekan record played 50 times.

posed upon the basic frequency. The
width and depth of the groove give
amplitude information (loudness). As
the magnification is increased, we be-
gin to see imperfections in the surface
of the vinyl. Notice the small pertur-
bances of the surface. It is not smooth.
In Fig. 3D and 3E we can also discern
several small holes in the groove sur-
face. These are imperfections arising
from the pressing operation. There are
also holes in the bottom of the groove.
These imperfections probably came
from the process of releasing the
record from the press mold. Since the
stylus rides on the sides of the groove,
imperfections in the very bottom of
the groove do not lead to deteriora-
tion of the audio quality.

The Kotekan is a record of superb
audio quality. The imperfections seen
at high magnification are both of low
number density (number per unit area
of the groove) and of small size. In
these studies of record wear, the num-
ber density of imperfections, their siz-
es, and their types are the important
data.

For these tests, all of the records
were played with a new Shure M91ED
cartridge (elliptical) loaded at 1 gram
with proper anti -skate adjustment. The
records were cleaned with 50 percent
isopropyl alcohol. (Dirt could have
caused erroneous interpretation by
gouging out the groove surface.) Rec-
ords had adjacent serial numbers so
that they came from the same master
and presumably pressed within min-
utes of one another.

Figure 4 is the sequence of SEM
photos of a Kotekan record played 50
times. The loss of audio quality is easi-
ly heard. The SEM photos show that
there are now many small pieces of vi-
nyl that have come off of the surface.
These little depressions are very remin-
iscent of glass surfaces that have been
chipped by fine sand, that is, these im-
perfections appear to be due to sur-
face conchoidal fractures. Examples of
conchoidal fractures are broken or
shattered glass. Note that by compari-
son with Fig. 3, there are many more
imperfections of this kind and that
their individual sizes are larger than
those of Fig. 3. Notice too the distinct
wear lines that are parallel to the
record groove.

Figure 5 is a sequence of SEM pho-
tos taken of a record of Hoist's The
Planets. This record was also played 50
times. After 50 plays, it is almost unlis-
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Fig. 5-SEM microphotographs of a
record of Hoist's The Planets.

C

D

E

F

tenable. The groove walls clearly show
enormous damage. Notice that the
damage is mainly of the conchoidal
fracture type and that there are many
longitudinal wear lines. In Figure 5F,
we can clearly see why high frequen-
cies become distorted by the wear pro-
cess. The wall modulations in the right
channel are very badly damaged by
the conchoidal fracturing that has oc-
curred. In this photo, the dimensions
of the fractures are a sizable fraction of
the width of the wall modulations.

The wear damage shown in Figs. 4
and 5 is predominantly of the conchoi-
dal fracture type. But this is not the
only kind of wear damage that can oc-
cur. Figures 6A, B, and C show exam-
ples of another kind of wear process,
tearing and gouging in addition to the
conchoidal fracture, which may be as-
sociated with a "stick -slip" frictional
phenomenon. These photos were tak-
en from a recording of Rachmaninoff's
Symphony No. 1, used as demonstra-
tion record in an audiophile specialty
house. The pickup was a moving -coil
type loaded at 2.5 grams, and the
record was thoroughly cleaned prior to
each playing.

Several points should be noted from
these SEM pictures. First, there is a

large difference in wear, depending
upon the quality of the vinyl used in
the record pressing. The Kotekan is not
only a superb recording, but the discs
are also made of high -quality vinyl.
Second, the unplayed records have
many defects visible under high mag-
nification. It is the number density
(number per unit area of the groove)
and the sizes of the defects that ac-
count for the deterioration of audio
quality. Third, the smooth lines worn
into the side walls produced by the
wearing operation probably do not do
as much sonic harm as the conchoidal
fractures or the tearing and gouging
wear.

The SEM data indicate that, despite
the very large unit area loading at the
record groove walls, repeated plays do
not, in themselves, lead to large per-
manent deformations of the groove as
has been widely presumed. A very
strong implication from this data is

that, to a large extent, the crackling
and popping sounds presumed to be
caused by static electricity are caused
by the conchoidal fracturing, the tear-
ing, and the gouging wear. There is no
question, however, that static electrici-
ty is built up in the course of playing a

A

F
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Fig. 6-SEM microphotographs of a
recording of Raehmaninoff's Symphony No. 1.

record, but the purely static charge ef-
fect appears minor compared to dete-
rioration of audio quality due to the
generation of wear defects. Static
probably causes more harm by attrac-
ing dirt to the playing surface where it
subsequently is pushed and pounded
into the groove wall or forced along in
front of a stylus, scouring and gouging
the groove wall.

Pure vinyl is not used in presssing
records, rather vinyl with various fillers
is used, and variations in the ratio of
vinyl to fillers and the dispersion of
fillers are common. The conchoidal
fracturing wear is indicative of too
large a concentration of filler; the tear-
ing and gouging wear is indicative of a
poor choice of the type of filler materi-
al. SEM data could help the manufac-
turers develop and provide the con-
sumer with a better product. Although
human ears may be able to discern the
audio deterioration, they cannot point
to the cause.

The SEM is a powerful tool for the
detailed study of surfaces. This study

points to several mechanisms for wear
in phonograph records. It also points
to contributing factors that affect the
wear processes which are introduced
in the manufacturing processes. Mi-
croscopic fracturing, gouging, and
tearing along with the detrimental ef-
fects of surface contamination are me-
chanical factors contributing to the
wear processes. This study also clearly
indicates that the quality of the vinyl
record base material has an enormous
effect on the type of wear and the to-
tal quantity of wear.

Much can be and has been done to
slow the wearing process. Audio
equipment technology has made large
strides towards this goal, and the au-
diophile has become more aware of
the importance of cleaning and proper
record storage. Some record preserva-
tives are presently being marketed and
new ones are about to be introduced
to the public, and with the escalating
cost of records, these new materials
and processes can help keep good mu-
sic affordable to the consumer. Q

Now get moving coil perfection
for the price ofa common cartridge.
Most music lovers dream of owning a
fine moving coil cartridge. But it's
been an impossible dream for many
because of the high cost. Until now.
Satin, world leader in moving coil
technology, has brought the suggested
retail price of a high -quality moving
coil cartridge below $100, well
within the budget of most buyers.
Our new Satin 117Z has the extended
frequency range, superb stereo imag-
ing, gloriously open, spacious and-
above all-realistic sound quality that
Satin MC's are famous for.
User -replaceable stylus.
And like all the Satin cartridges, it fea-
tures a unique user -replaceable stylus
that you can change in seconds, like a
common cartridge. The stylus is a per-
fectly formed diamond, with Satin's

exclusive single -point pivot and spe-
cial magnet/lubricant damping system
for high compliance and separation.
No transformer or pre-preamp.
And, of course, the high -output 117Z
uses Satin's ultra -thin 10 -micron
aluminum ribbon coil and high energy
magnet so you don't need an expensive
noise -prone pre -preamplifier or trans-
former like most other moving coil cart-
ridges. The 117Z connects directly to
any quality amp, preamp or receiver.
Visit your authorized Satin dealer
as soon as possible. For under $100, why
postpone perfection?

Osawa & Co. (USA) Inc.
521 Fifth Avenue
New York, New York 10017
Distributed in Canada by Intersound Electro
Montreal, Quebec

SAT I N®
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THE REALIZATION OF
GREAT EXPECTATIONS.

THE SANSUI "Z" SERIES.

Music lovers expect uncommon products
from Sansui. And Sansui delivers. The new Sansui
"Z" Seres of synthesized digital receivers are de-
signed and built with o loving logic that can be
seen, touched and heard. Take the Sansui 5900Z,
a reasonably priced receiver with every important
feature you could possibly want for the heart of
your high fidaiity system.

SYNTHESIZED DIGITAL TUNING
You can't mstune a Sansui synthesized

digital receiver. Nor even a little. Press the up/
down tuning but-ons. The digital circuitry ensures
that every star ion re íved is automatically lock-
ed in for lowest 000ssibe distortion, with its fre-
quency indicated ooh on a digital readout and
by an _ED reicatcr along an ana og type dial.

K UCH VOLUME CONTPOL &
LED IEA< POWER LEVEL INDICATOR
The S ansui 5900Z

uses a pail of touch-
buttoru to']dust tt
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To make FM m;
M tuning sil Easier, uI

VOLUME

to 12 user -selected stations ma; be "stored" in
the 5900Z's memory circuits for i,nstant recall. The
last station received will be remembered when
the tuner is turned on again; and memories are
kept "live" ever curing a power outage.

DC -SERVO AMP FOR DEPENDABLE POWER
The leader in DC technology, Sansui uses a

servo -controlled amplifier circuit in all "Z" receivers
to eliminate unwanted ultra -low frequencies -
like record warps - while main-aining the ac -van-
tages of direct -coupled circ Jitti in their amplifier
sections. The 5900Z delivers 75 watts/channel, min.
RMS, both chann=s into 8 ohms, from 20-20,000Hz,
with no more than 0.03% THD.

And there's more. Like LED's for every
important funcion. Two Muting Modes. AM stereo
capability Ana much more.

Visit your Stnsui dealer and make sure you
s all the wonderful
stereo receivers in the
Sansui "Z" Series. And
ekpect great thincs. You
won t be disappointed.
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SANSUI ELECTRONIC S CORP.
LyrdhLat, New Jersey 070:1
Gcrdena. Ca 90247
SANSL. ELECTRIC CO.. LTD , Tokyo. Japan
SANSI. AUDIO EUROPE S.P.. Antwerp. Belgium
In Canada Electronic Dist ibutors



CASSETTE
TAP

ESTED

Howard A. Roberson
New tape formulations continue to

appear with some regularity, and the
manufacturers are also refining many
of the present products. This article
will cover changes since our Septem-
ber, 1978 mass test and discuss the sig-
nificance of the test results. A total of
37 tapes are evaluated here in a num-

ber of important performance areas.
There are 17 Type I (normal bias/
1201./S), 12 Type III (chrome bias/
70 NS), one Type III (FeCr), and seven
Type IV (metal particle). Note that
Type II includes all Cr02, FeCo and
other formulations that use high bias
and 70-5 EQ. Frequency responses
were checked at Dolby level (200
nWb/m at 400 Hz) and 20 dB below

that. The HDL3 = 3 percent points
were determined at 100, 400, 1000 and
2000 Hz, with the 400 -Hz level the ref-
erence for the signal-to-noise ratio in
dBA. The twin -tone IM distortion 3

percent distortion -limit points were
measured with 5 and 6 kHz, and 10
and 11 kHz tone combinations. Play-
back of a 3 -kHz tone was analyzed for
flutter and output -level stability, in -
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