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In hi-fi,up until now,
soundwas the whole picture.

Since the very beginning, hi-fi has
appealed to one sense: your hearing. The
rest was up to your imagination.

Now Pioneer brings you closer to the
reality of performance than you've ever
experienced at home: LaserDisc:.

Now you can hear and see a concert or a
movie as easily as you can play a record.
With sound that's pure hi-fi.

The Pioneer LaserDisc player is easy to
hook up and easy to operate. One wire
to your TV; two to
your hi-fi. Then c j
just place a disc
on the player, and poof ...magic.

THE SOUND:A NEW GENERATION IN STEREO.

With Pioneer LaserDisc, both
channels are completely discrete from
each other. It's stereo in its truest sense.
And since the disc is read by a light beam
rather than a video head or needle, with
normal use, it doesn't wear out from play.
In addition, unlike conventional records,

It's all done
with a laser bea ni
and mirrors.

Concerts like Paul Simon
4

New movies and
classics like Dracula.

you can handle the LaserDisc as much as
you wish. Even minor surface scratches
won't effect the superb audio and video
fidelity. You can enjoy the disc forever.

Sports like NFL Football.

THE PICTURE:BETTER THAN HOME VIDEO TAPE.

The Pioneer LaserDisc player offers a
picture with actually 40% better
resolution than the picture delivered by a
home video tape player. A picture of the
highest broadcast quality. For the first time
on your television set, video fidelity is
matched by audio fidelity.

TRULY PERSONAL HOME ENTERTAINMENT.

Try to imagine what it would be like to
sit down in front of your television and
see whatever program you wished
whenever you wished to see it. With a
sense of performance, a feeling of "being

there" never before
experienced at home:
Movies, concerts, sports

Pioneer Artists and
MCA/ Discovision discs
like Paul Simon, Liza
Minelli, Loretta Lynn,
Jaws, Animal House,
The Blues Brothers,
the NFL.

A DOOR TO EDUCATION.

With standard -play discs, you can create
your own instant sports replays at home,
you can go in fast motion, slow motion, one
frame at a time, even stop motion indefin-
itely. But LaserDisc offers something far
more revolutionary. Everyone of the up

to 108,000 frames on the
disc is coded. And a built in
micro -computer lets you
access any individual
frame at will. This means
you can go to your favorite
scene in a movie or song
in a concert in seconds.

But that's merely the beginning. On one
disc you can stroll through the National
Gallery and study art masterpieces one
masterpiece at a time.

And since play can't wear out the disc,
they can be studied forever.

THE FUTURE IS IN REACH.

One of the most surprising parts of this
new technology is that it's affordable.

A beam of' light
instead of a
needle.
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The Pioneer
LaserDisc player
has a suggested
retail price of
$749:` (Optional
remote control
just $50* more.)
As surprising,
a full length movie on
LaserDisc can even cost less than taking
your family out to the movies. And about
half or a third of the price of that
same movie on viceo tape.

Instead of
grooveson

the disc, timare
are microsco,ic pits.

Simulated TV pictere from The 31ues Brothers.

YOU WON'T BELIEVE IT UNTIL YOU SEE IT.

Irrespective of how much we say here, the
true magic of LaserDisc can only be
appreciated in person. So we've arranged
for a personal demonstration in your area.
Just call us at 800-621-5199, and we'll
give you the names of the stores nearest
you. Go by all means. You won't believe
your eyes. Or your ears.
'Suggested retail price. Actual price set by dealer. **(In Illinois 800.972-5855).

E.nter No. 20 on Reader Service Card
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CC 1981 U.S. Pioneer Electronics Corp.
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We bring it back alive:
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A NEW
STANDARD
OF
RECORD
CARE

DISCWASHER
D4 SYSTEM

N EW D4 FLUID
Inherently more active against
record contamination. Inherently
safe for record vinyl. Preferentially
absorptive formula carries all
contamination off the record.

N EW D4 FABRIC
Unique directional fibers
preferentially remove fluid and
contamination. D4 fabric results in
clearly better cleaning, better
drying and ultimately residue -free
surfaces.

UNMATCHED VALUE
The Discwasher D4 System is
enhanced by the durability and
aesthetics of the hand -finished
walnut handle. Included in the D4
System are the DC -1 Pad Cleaner
and new instructions.

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201
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"I give my kid brother
my turntable.
I gave him my tuner.
I gave him my tape deck.

But I kept myAR's:'

Most good speakers sound fine when
they're new.

But what about next year?
And the year after?
Will they start to sound tired and send

you looking for something better?
Not if they're AR's.
We build accurate speakers.
Because no matter what kind of music
you like, accuracy is the standard.
It's the way a speaker should sound.

So we build AR's to stay accurate.
It's nothing for us to hear from owners who've had

theirs for 10 or 15 years. They've upgraded the rest
of their system, but they still can't find an excuse to
replace their AR's.

The reason AR's sound so good for so long is basic.
We build nothing but speakers. We design all the

components that go into them and build them in our
own plant. All our effort goes into making the perfect
spe2ker. For example, every AR, yours included, has
passed more than 70 quality control tests before
it's shipped.

That's why AR can cover you with a full (not limited)
5 -year warranty.

It covers parts. It covers labor. And it also promises
that your AR's will perform to within 1 dB of design
specs (as per AR warranty statement).

Isn't that the kind of quality
assLrance you want with
your new speakers?

WTELEDYNE ACOUSTIC RESEARCH
10 AMERICAN DR "E VJRWOOD, MA. 02062 USA © 1981. IN CANADA BYA C. SIMMONDS AND SONS LTD. AND IN AUSTRALIA BY W C. WEDDERSPOONPTY LTD.

A3
"Truth in Listening"
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There are 300 voices
in the Mormon Tabernacle Choir.

This tiny diamond tipped sapphire
enables you to hear every one.

Shown actual size.

It's the diamond stylus/sapphire crystal cantilever of the
Bang & Olufsen MMC 20 CL phono cartridge, the cartridge with
no audible tip resonance. And no distortion of the music.

Your cartridge has an overwhelming influence on the
reproduction quality you achieve. Which is why we go to great
lengths to achieve perfection where it counts in all four of our
cartridge models. Hear them for yourself at your local Bang & Olufsen
dealer. Or write to us for reprints of what reviewers the world over
have been reporting. Which is that Bang & Olufsen stereo phono
cartridges are great places for your music to begin.

Bang &Olufsen
Bang de Olulsen of America. Ini
515 Busse Road
Elk Grove Village. Illinois 60007

Enter No. 1 on Reader Service Card

invites youI(M
yourdoseeyes.

At last, the small speaker
with "big" sound that audio-
philes have been looking for.
Close your eyes and listen
to the KM 52. Deep bass
down to 38 Hz (-3 dB) in a
60 watt amplified speaker
only 10 x14 x 9 inches. Clean
bass one full octave lower
than any other speaker of
its size, and an amazing
sound pressure level of
105 dBA at one meter.

KM will open your eyes too.
The KM Audio Linear Turn-
table combines stunning good
looks with superb technical
performance. Rumble is less
than -70 dB; wow and flutter
less than 0.06% (weighted).

And KM's high -spec preamp
provides subwoofer output,

optional moving coil input
and stereo processing with
an eye opening price.

So, open your eyes and
ears to the full range of KM
audio equipment.

1111$11111

KM Laboratories Inc
342 Madison Avenue
New York, N.Y. 10017
(212) 687-3505
in Canada:
Pro -Acoustics Inc.
Kirkland, Quebec
H9H 3L4
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The continuing story
of TDK sound achievement.

Part Ten..

Inside the die-cast aluminum
cassette housing. TDK brings
together the full force of its
revolutionary tare technology.
Part Ten contains the ultimate
mechanical perfection of the
Reference Standard Mechanism.
Around its precision seamless
rollers and past its dual spring
pressure pad flows TDK's unique
metal -alloy tape. Its composed of
ultra -fine metal particles called
FINAVINX, whose recording
capacity is four times as great as
TDK's Super Avilyn.
A special polymer
coating makes this
metal virtually
impervious to
oxidation.

To sharply
define the dif-
ference between
this cassette and
any other, TDK
encased it within two dear sheets
of plastic. These sheets are thirty
percent harder than the plastic
used in ordinary cassettes.
Die -cut, transparent liner sheets
ma ntain a physical clarity that's
matched by the crystal clarity of

sound. Six precision screws
seal the shells and resist vibration.
This state-of-the-art cassette is
called MA -R. The effect is
futuristic. But TDK does nothing
merely for effect.

For example, Part Ten has the
structural strength to withstand
warpage, temperature, and
humidity changes. In sit-
uations where stability and

stress are
critical factors,

Assembled TDK MA -R cassette.

as in portables
or car stereos,
a bump in the
road can throw
a curve in the
music. MA -R is
warranted to
perform un-
interruptedly.

Because TDK has an
unswerving commitment to
music. It is the driving force
behind every technological
breakthrough. Part Ten plays
as important a rolle in the
MA -R's performance as its

unique metal
tape. The added
stability of structure

and mechanism allows
a more precise reproduction
of music. TDK firmly believes
a small cassette is governed by
the same laws as a large orchestra.
Music is the sum of its parts.

TCOK.
© Copyright 1981 TDK ElecConcs Corp., Garden City, N.Y. 11530 Enter No. 27 on Reader Service Card

The Amazing Music Machine.
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Our first low negative feedback components
were designed for the audiophile.

111fl1fl911
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Last January, we introduced
our 700 series High Technology
Separates. The first moderately
priced separates designed with
low negative feedback.

Negative feedback?
It's a form of electronic com-

pensation used in virtually every
preamplifier, amplifier and
receiver. Used judiciously, nega-
tive feedback can improve fre-
quency response and THD

distortion characteristics. Unfor-
tunately, most manufacturers try
to reduce THD to lower and
lower levels by adding more and
more negative feedback -
typically 60-80 dB. This excess
negative feedback results in a
new form of distortion called
Transient Intermodulation Distor-
tion (TIM), which does far more
to degrade music than THD. In
fact, according to a listening sur-
vey, TIM in music is detectable at

The hk725 High
Technology
preamplifier.

he hk770 High
echnology 65

watt per channel
power amplifier.

The hk710 High
Technology phase
locked analog
tuner.

The new hk750
High Technology
5 watt per chan-
el integrated

amplifier.

levels just 1/10 the detectable
levels of THD.

By keeping negative feedback
to 30 dB or less in all Harman
Kardon electronics, we've elimi-
nated the harsh, metallic, grating
effects of TIM produced by
conventional equipment with
high negative feedback. You'll
hear startlingly clean, clear,
open sound.

AmericanRadioHistory.Com



Now everyone can afford
to be an audiophile.

Now low negative
feedback comes in an
integrated amp and
four receivers.

Not everyone could afford our
original system of separates. Or
needed the flexibility it offered.
So we've expanded our High
Technology Series to include a
new 45 watt per channel inte-
grated amplifier and four new
receivers ranging from 20 to 60

watts per channel*
In addition to low negative

feedback, all feature our Ultra-
wideband designs for clearer,
more precise stereo imaging. And
our new receivers as well as our
new integrated amp are all built
with an extremely high instanta-
neous current capability. Which
means they can deliver more than
twice their power ratings when
transients demand it.

'20-20,000Hz into 8 ohms @ 0.09% (or less) THD..

.ormarl kaldOn ..,.,.

The new tí
High Technology
20 watt per
hannel receiver.

The new hk460i
High Technology
30 watt per
channel receiver.

The new hk570i
High Technology
45 watt per
channel receiver.

The new hk680i
High Technology
60 watt per
channel receiver.

For all the technological
advances you get with our low
negative feedback components,
you might expect to give up
convenience features. Or pay a
premium price. But you don't.

So now you can have the best
sound money can buy. No matter
how much you have to spend.

harman I kardon
240 Crossways Park West, Woodbury, NY 11797
Toll free: 1-800-528-6050, ext. 870.
In Canada, E.S. Gould Marketing, Montreal.
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AUDIO ETC
EDWARD TATNALL CANBY

Where in Heaven's name is big-
time classical recording going
these days? If you ask me,

straight in the wrong direction by approx-
imately 180 degrees. And this in spite of
the huge roster of international greats
who are under contract to produce re-
corded music.

It isn't only the cost, which is predict-
ably enormous. What bugs me, as they
used to say, is that in the very face of our
increasing knowledge of what recorded
music can do and is good for, the big
labels are tying themselves ever tighter
and tighter to the LIVE music business.

That's crazy, I think. It's unnatural.
Because LIVE music and recorded mu-
sic are basically different media, in pro-
found respects, for every type of music.
Each medium has its own values - nei-
ther the one nor the other is "better."
But those values are NOT the same. Fol-
ly, I say, to tie them together as though
they were.

It's discouraging. Here I've been
shouting this message for a good quarter
century and more, and I might as well
have kept my trap shut. At least as far as
the Big Brass up there is concerned.
They don't seem to be listening. And yet
look at the mess they've got in lately!
Near -total disintegration, wholly new
teams brought in for rescue, drastic cuts
and curtailments. And of course, "new"
policies. That's where I groan.

Not just me, certainly. Over the dec-
ades, an ever-growing host of recording
people have learned what recorded mu-
sic can do, as DIFFERING from live mu-
sic, and nowhere more obviously than in
the pop field, though that is not my story.
We have an immense accumulation of
knowledge now, not merely of recording
techniques and, of course, home play-
back techniques but, even more pro-
foundly, of the very music we choose to
record and its special effects via the re-
corded medium, contrasted to the live.
The music that we choose to market, if
you wish. We know what "works" in
terms of home sound, home listening,
not to mention listening in car and boat
and so on. Utterly different from LIVE
music! Does it really need to be said?

From the beginning of electrical re-
cording, for instance, it has been in-
creasingly obvious that exploration into
new musical territory is the strongest
thing records can do, with their peculiar-
ly spaceless and timeless quality. Where

else do you suppose the popularity of
Baroque music came from, and that old
Baroque pro, Antonio Vivaldi! Definitely
not from the famous concert artists and
the major symphony orchestras. Those
people haven't yet learned to play Ba-
roque right, even with the proper "re-
duced" forces. The impetus for Baroque
music has come from recordings, out of
distant places mainly, by small groups of
the type that sound best in home repro-
duction on anybody's equipment. Inher-
ent. That's why good Baroque has been
so widely popular.

It is also why there is so little of it -
and so bad - among the great solo art-
ists and the big symphony orchestras. It
isn't their music. It's ours. No offense!
Each to his own. That's what I mean.

So it has been with the whole enor-
mous repertory of recorded classical that
has grown up with us on LP since the
1960s and, even before that, on the lim-
ited old 78. The recorded medium has
propagated all this music. Not the big-
time concert world, which has latched
onto it, late, mainly through OUR influ-
ence - the impact of music on records.

The present-day big-time virtuoso mu-
sic business is a creation of the 19tti
century, the pre -electronic era of the
large public concert and the monumen-
tal grand opera, when volume meant
sheer physical music power - LOUD
voices, LOUD instruments, ever more
enormous ensembles. That was the only'

way to create bigness and it worked to
perfection. That age is still with us and it
still works, mikes or no mikes. Curious.
The LIVE sound of a full symphony or-
chestra is a marvel to hear when the mu-
sic is well designed for it, as plenty is.
Those big voices, huge pianos, potent
violins (rebuilt for volume in the early
19th century) fit remarkably well into our
Carnegie Halls, Gewandhauses, Con-
certgebouws - even Avery Fisher.
They match, they are built for one anoth-
er. It's a glorious tradition. And so is the
music. LIVE.

Yes, we can record this music. We do
wonders. But the idea is not truly natural.
For optimum recorded music, the best in
sound, we need - and we use -
smaller, clearer sounds. We have all the
volume we need. In the living room, a
string quartet is just as loud as a 100 -
piece orchestra, a rather important differ-
ence from LIVE music. This is our medi-
um! We live with it, not in LIVE concert
halls but in our own listening spaces.

Don't misunderstand me. We are
doing, and have done, a noble job in the
"translation" of big music into living -
room terms. It is a mainstay of classical
recording, obviously. Yet it is a fantasy
job, too, a wonderfully imaginative adap-
tation of big music to a medium inherent-
ly not well suited to it. Big music was
never intended for small spaces. It was
never intended for recordings. Virtuoso
performance absolutely demands big

8 Illustration:. Leo Pando AUDIO/APRIL 1981
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The Professionals

A complete, new line of cartridges built to the
exacting standards of professional requirements

The famous Stanton 881S set a new standard in
audio performance that quickly won world acclaim
among professionals, reviewers and aud'oahiles
alike. In fact, it became a new standard by which the
industry measures and still maintains that reputation.

Now built to the same careful standards, Stanton
introduces three new cartridges - 881E, 880S and
880E. The 881E includes the calibrated perfection of
the 881S but with an elliptical stylus. The 880S and
880E include the famous Stanton Stereohedron
stylus or elliptical stylus respectively in applications
where calibration is not of prime importance.

All four cartridges use lightweight, super powerful
samarium cobalt magnets to produce strong output

signals with extremely low dynamic tip mass. The
entire series provides tracking performance equal
to or better than cartridges costing far more. In fact.
every cartridge it the series performs superbly with
the most demanding of current test records.

"The Professionals", a series of four cartridges
giving a choice of price and standard requirements.
all with the prestige and quality reputation of the
Stanton 881S. The cartr dge that leads a line used
in more professional applications across the world
than any cartridge ever made.

From Stanton...The Choice of The Professionals.
For further information write to: Stanton Magnetics,

Terminal Drive, Plainview, N Y. 11803.

STNTOfl
THE CHOICE OF THE PROFESSIONALS -

Enter No. 19 on Reader Service Card
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Original.
original n: that from which a copy,
reproduction or translation is made.
(Webster's Collegiate Dictionary)

The ALLISON: ONE® Room
Matched® loudspeaker system was
introduced in 1974. It was the first
direct -radiator system ever designed
to use room -boundary reflections
constructively, so that flat acoustic
power could be radiated into a
listening room throughout the full fre-
quency range.
Now, more than five years after, we
are pleased to see systems based on
this concept being marketed by AR,
Design Acoustics, and Snell (if we've
omitted anyone, our apologies). To
all such we say, "Welcome aboard."
The more of us there are, the better.
But imitation does not mean replica-
tion. Only Allison® loudspeaker sys-
tems are manufactured under U.S.
Patent No. 3,983.333, which teaches
the most effective and least costly
ways to make Room Matched loud-
speakers. Only Allison systems have
convex -diaphragm tweeters and mid-
range drivers, which combine high
output capability and unmatched dis-
persion. And only Allison systems are
available in models designed for use
with one, two, or three intersecting
room boundaries.

Information on the complete line,
including specifications, a list of
authorized dealers, and details of
our Full Warranty for Five Years,
is available on request.

ALLISON: ONE $590 each

ALLISON
ACOUSTICS
Seen "Lech Circle Natick, \I \ II1760.t .S. \.
Telephone: (617) 237-2679

For literature and information call (HONK 225-4791
In \I,\ (617) 237-2670

Live music and recorded
music are basically different
media, in profound respects,
for every type of music. Each
medium has its own values
- neither one is "better."

audiences. Big audiences need big voic-
es, potent violins, enormous pianos,
high -power drama and what the actors
call "projection" - out into vast spac-
es, to crowds of worshippers. That's the
essence of big-time LIVE music.

And so all this big-time razzle-dazzle
of publicity we now experience is quite
properly aimed at the LIVE music circuit.
What else? It works! It still does. Nobody
in his right mind complains about big-
time LIVE music.

But recordings? In the big-time LIVE
music context they are no more than a
kind of after-effect or a before -effect, a
branch of publicity, to boost up the ticket
sales. Yes, they can do that. GO TO
THE CONCERT! And PLAY THE
RECORD! The all-out tie-in. Every piece
that gets played LIVE on a big-time stage
can be put out on a record too. But what
a limitation on the recorded medium! It
can do better, it can go further and
wider, as we very well know.

Yet the big record labels (notably
those that are American -based) have
latched onto the international LIVE music
biz, in all its ramifications, as if their life
depended on it. Play up the virtuoso as
never before, grab the latest "in" sensa-
tion (LIVE), and get him out on records
fast, re-record all those same old concert
works, the chestnuts, Virgil Thomson's
famous "fifty pieces," with NEW, NEW
artists. Plug them LIVE in a thousand cit-
ies, plug their concert records in the
same.

It'll work, for the moment. But it is
wrong, dismally misguided, if we consid-
er what recordings are and can do. It's
bad policy because it flatly denies the
true usefulnesses of. recorded music at
its own best, which is not ever merely to
record live music, but to present music
itself in an alternative and DIFFERENT
medium. Frankly, all this is demeaning to
the highly developed art of recording, a
not very subtle insult in the name of im-
mediate rescue profits. I think most re-
cording engineers will agree.

The little record labels tell a different
story. They seldom have access to the
big -name personalities (except in elderly
reissues); they can't afford the tag. They
are lucky. They save millions. Do not
suppose, however, that the "name
brand" musicians, as the LIVE music biz
people would have you think, are the
only good musicians around. The music
world is crammed everywhere with ex-

cellent performers, many of whom can
do a better job on records than the over-
ly -potent big virtuosi - who often sim-
ply cannot tone themselves down for the
living room. The small labels, perforce,
make use of this much greater pool of
talent, and at a fraction of the cost of top
artists. They have no choice - but they
are right. The best of them know very
well that they are onto something good,
for records.

Similarly, the little companies seldom
can afford big symphony orchestras
and, again perforce, must feature many
kinds of smaller ensembles for their mu-
sic. Right! These are the sounds that are
inherently best for the recorded medi-
um. In the same way, these outfits also
mostly avoid the standard concert
works, already heavily recorded, to ex-
plore new music, new musical areas.
Right again! And more often than not,
these new areas provide better sonic
material, inherently, than the power-
house sounds of big-time concert music.
Still right!

Much as we love the great artists (and
who doesn't) in their own proper LIVE
environment, we are bound to feel, I

think, that the big record companies look
rather foolish now, tying themselves so
fiercely to this particular musical
bandwagon for their current output. It

puts them in such a secondary position,
depending on the primary energy of the
LIVE business.

I don't mean to imply that this is all we
get from them. Nor that the actual re-
cording is less than adequate. It does
the job beautifully, for the most part. The
European giants in particular still record
big music, big artists, in terms of record-
ing as an almost separate art. (If their
publicity makes concert tie-ins, it isn't
necessarily basic recording policy, after
all.) I would hate to think that our own
brand-new big -label classical execs
didn't have at least SOME of this sense
for recording in its own terms.

A word more about big-time classical.
It's hardly new - it has an honorable
tradition. Before the present jet age,
moreover, big-time music had a special
reasonableness, when famed perform-
ers were rare beings and their concerts
were in the nature of unique events. To
see and to hear a great pianist like, say,
Paderewski (as I did when a child), or an
operatic great like Caruso, in the flesh,
right there before you, was an unbeat-
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To get the best sound, you used
to have to buy your tuner from one
company, preamp from another, and
power amplifier from a third.

Not anymore, thanks to Eumig.
Every component of the Eumig

1000 Series is a star performer in its
own right, and working together they
form an unbeatable team.

The superb T-1000 digital synthe-
sizer FM tuner, with its handy 10 -station
memory, automatically ensures optimum
tuning. Instantly. Sensitive enough even
for the weakest stations.

THE 1000 SERIES

Outstanding Separates.
Unbeatable Together.

Flexibility, low noise, and minimum
distortion are the hallmarks of the DC -
designed Eumig C-1000 preamplifier.
Phono inputs for both regular and
moving -coil cartridges. 100dB signal-to-
noise ratio with only 0.015% distor-
tion. Two-way tape dubbing you can
use whi'e listening to another source.

The Eumig M-1000 DC power
amplifier gives you all the power you'l
ever need, with pure DC response
and the high speed needed to handle
the sharpest transients. Rated at 100
watts/channel, min. RMS into 8 ohms

from 20-20,000Hz with no more than
0.025% total harmonic distortion.
And its vivid LED display shows you
peak -power output every moment.

That's the winning Eumig 1000
combination. Now available together,
or if you've got the heart to break
them up, as separates, at your local
Eumig dealer

eurniá"
-umig USA) Inc.

Lake Success Ls vness Park. 225 Community Drive
Great Neck. New York 11020  (516) 466-6533

Enter No. 9 on Reader Service Card
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able experience. People travelled great
distances for the privilege. The trains
and the ocean liners took these artists
far, but slowly. Jenny Lind did it all back
in the 1850s - imagine it! No wonder
her concerts were big events.

Even in the 1930s, when classical re-
corded music first became mature via
electrical recording, travel was not yet
airborne and much of the old mystique
remained; musical celebrities still were
primarily in -person artists who took
themselves, their actual bodies, to their
audiences. The miracle of early record-
ing, both acoustic and 78 electric, was

that it did indeed, at last, give us a sense
of the actual music of these artists, right
in our homes, and for the first time in
history. That was a lot, as plenty of us
remember. I don't know when Caruso
went gold, but it must have been early.

Before that, you bought your ticket
and you heard your music once, and
that was that. To get to know the music
better, you had to read a score. Or play
the piano. Countless "piano reduc-
tions," often for four hands to divide the
work, were issued in the 19th century of
every kind of music from symphonies to
grand opera - just to satisfy this need
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TNIRD-OCTAVE STEREO EQUALIZER T03044R

OS MIME 1161.11MI, DPW MOM MA

Pro-EQ Third -Octave Improves Sound Systems
Dramatic improvement in sound quality is
immediately achieved with this new 1/3 -2/3 -
octave High -Performance Equalizer. Adding
on an EQ enhances the sound of your system
by enabling precise tonal adjustment to suit
your preferences.

Your fine sound system can sound even better
when you add-on a high -performance -
engineered Equalizer, Analyzer, Preamplifier
or Amplifier from Soundcraftsmen. Separate
add-on components, made in the U.S., and
designed specifically to improve and enhance
your already fine sound system.

"Guaranteed to improve / and enhance
any fine component

7 New Class"H" Amps,
125w to 750w, from $549.
Vari-Portional® Analog Logic power supply,
now with patent -pending Auto -Buffer®
automatic lo -impedance (2 -ohm) circuitry
... clipping lites ... non -limited output...
T.I.M. <.02Vo ... Rated Power 20- 20KHz @
8 ohms <0.107oTHD, S/N >105dB.

--
sound system"

 '-i  .:,
....EE..EE
-
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Real -Time Analyzer-EQ,
0.1dB Readout Accuracy

In less than five minutes you can compensate
for characteristics of any lounge, hall, audi-
torium ... eliminate mike feedback ... and
improve sound quality to a degree never before
possible (0.1dB accuracy) with Spectrum -
Analyzer Record, Computone- Charts . $499.

The Equalizer you buy should
have all 10 of these features:
 Real -Time Frequency Analyzer Test
Record  Computone-Chart Memory
System  Two Zero- Gain controls
 EQ Tape Record  Tape Monitor
 EQ defeat  ± 16/12dB octave gain SA1 S/N- 105dB  THD 0.01%
 Cabinet included

MIIl^MEW
WNYS i HOWS OF EQUALIZATION

also available in silver

FREE! 16 -page Full -Color Brochure
Includes TEST REPORTS, complete specifications. Class "H" amplifier
REPORT, EO COMPARISON CHART, and the "WHYS & HOWS" of equaliza-
tion-an easy -to -understand explanation of the relationship of acoustics to
your environment. Also contains many unique IDEAS on "How the Sound -
craftsmen Equalizer can measurably enhance your listening pleasures."
"How typical room problems can be eliminated by Equalization:' And a
10 -POINT "DO-IT-YOURSELF" EO evaluation checklist so you can FIND OUT
FOR YOURSELF WHAT EO CAN DO FOR YOU!

SEND $6.00 FOR EQUALIZER -EVALUATION KIT: 1-12" LP TEST RECORD.
1 SET OF COMPUTONE CHARTS, 1 COMPARISON CONNECTOR CABLE, AND
1 INSTRUCTION FOLDER.

SOUNDCRAFTSMEN INC., 2200 So. Ritchey, Santa Ana, CA 92705  CANADA: E.S. Gould Marketing, Montreal H4T 1E5
Enter No. 26 on Reader Service Card

to get to know. But the sounds were
mostly pretty feeble substitutes for the
original. How enormously better, then, to
have an early phono disc, a semi -repro-
duction of actual, real music. And later,
the entire work, the whole concert, if in

four -minute slices! This I can remember
- I was there. And it was a real, legiti-
mate "tie-in" between LIVE and record-
ed music, born of sheer necessity. We
listeners ourselves made the tie-in, most-
ly, along with moderate efforts by the
record companies themselves. But,
mind you, they had learned that record-
ed music went far beyond LIVE tie-ins
and should not be limited at all in that
fashion. Are we forgetting?

Now look at things today. The jet has
made hash of that whole aura of rarity
which once surrounded a virtuoso live
performance and fueled its mystique.
Now, the great artists are everywhere,
and the result is almost TV -like, though
live. The same artists, the same music,
wherever you are, from Calgary to Syd-
ney, New York to Tokyo. It's remarkably
like TV and the movies. And every city or
town has to have its semi -identical Per-
forming Arts Program, complete with
vast Cultural Center (as vast as funds al-
low, anyhow) - inhabited by exactly the
same artists and music as every other
city on the map. How much of this meets
a true musical demand, how much is
sheer civic boosterism? In all truth, the
concert biz is much like TV, and proba-
bly it should be, that being what's impor-
tant in our day.

So this is what we live with in big-time
music. And it is this LIVE music, the
same wherever you go, onto which our
big record labels have latched them-
selves. OK! Nothing wrong from the LIVE
viewpoint. And maybe Pavarotti & Co.
and all the others will help our record
companies (our record divisions, I should
say, in deference to the implacable hold-
ing companies up above) turn a satisfac-
tory financial corner before it is too late.

Too late? I should say so! There is
every reason to think that the big-time
classical recording might simply vanish,
and not too far from now. Why? What
about the big-time "TV disc," in all its
formats? The TV disc, if it catches on, is
going to be .better. It is inherently big-
time and it will do a far better job at pub-
licizing live music (among other things)
than any mere "audio disc" will do. I can
see this sword of Damocles hanging
right up there, in every audio big -label
front office.

If so, then our enterprising small
record companies (audio only) are in for
a field day. A new era! They'll take over.
They're on their way already. And on the
RIGHT track. Absolutely. Q
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The unique design of the head
assembly for the Reference Series
Model 105.2 and Model 105.4 is just
one example of KEF's world-
renowned research and engineer-
ing excellence.

Each unit is housed in its own enclo-
sure of selected dimensions to
support optimum radiation over the
operating frequency range, and is
scientifically shaped to avoid un-
wanted secondary wave formation.

The outstanding acclaim for the
Model 105.2 created a demand for a
system of similar performance and
accuracy from a smaller enclosure,
and at a more affordable price.
Hence the Model 105.4

Like all Reference Series Speaker
Systems, the Model 105.4 is a prod-
uct of KEF's "Total System" design
approach, where the drive units, filter
network and enclosure are devel-
oped together to achieve a targeted
response.

And like all Reference Series prod-
ucts, it also features the unique
S -STOP, a self -powered circuit de-
signed by KEF for total protection
against accidental overload and fault
conditions.

Of course, the ultimate criteria is in
listening. Visit your KEF dealer and
listen to the new Reference Series
Model 105.4. For his name, write:

KEF Electronics, Ltd.
C/o Intratec, P.O. Box 17414
Dulles International Airport
Washington, D.C. 20041

The Speaker Engineers

Enter No. 12 on Reader Service Card
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Digitally mastered and audio-
phile recordings have added
an exciting new dimension to
the state of the audio art.
Sonus cartridges are excep-
tionally well -suited to realize
the full sonic potential of
these new recording tech-
niques.

This is especially true of the
new Sonus Dimension 5. Its
unique phase -coherent, inte-
grated, stylus construction
enhances still further the
exceptional purity and integ-
rity of reproduction found
throughout the Sonus range
of high compliance cartridges.

We believe upgrading your
system by replacing your
present cartridge with a
Sonus will provide the great-
est improvement in sound
quality per dollar.

The finer your records the
greater the difference a Sonus
will make.

SU1lUS_

AU DIOCLINIC
JOSEPH GIOVANELLI

"S" Me No Questions...
Q. My new tuner sounded fine for

several weeks. Now it has a strange type
of distortion. Music consisting of low fun-
damentals with few overtones sounds
fine. However, on higher pitched musical
tones, especially those having many
higher harmonics, the tuning indicator
shows mistuning. Interstation hiss is

present, and there is considerable distor-
tion, particularly with the letter "S" dur-
ing spoken broadcasts.

Can you make any kind of diagnosis
from such a short list of symptoms? -
Name withheld.

A. Since your problem is one which I
have not had the "pleasure" of tackling,
I can only conjecture as to its cause.

My first guess is that there is instability
in the i.f. amplifier stages. Assume that
the i.f. stages oscillate when no signal is
present; assume also that when a signal
does appear, the gain of the i.f. stages is
reduced because of a.g.c. and that the
oscillation or tendency to oscillate is min-
imized. When modulation is low, all is
well. When modulation is near 100 per-
cent, however, the tuner is not always
tuned to the center of the channel be-
cause the signal itself is moving ±75
kHz. This is the same as saying that the
tuning dial is moving rapidly over this
150 -kHz bandwidth. Since the tuner is
on the verge of oscillation, it is obvious
that the i.f. stages are regenerative and
that the tuner is sharp in terms of selec-
tivity - sharper than it should be for the
i.f. system to accept the full bandwidth
of a well -modulated FM signal. The
momentary extremes of carrier deviation
which bring the carrier 75 kHz to one
side or the other are sufficient to result in
a weakening of the signal presented to
the i.f. stages; as a consequence, they
start to oscillate. Further, this oscillatory
condition sharpens the i.f. stages still
more, with the result that the signal com-
pletely disappears from the i.f. bandpass
for an instant. This, in turn, causes the
hiss you mention. If l am correct, the hiss
is not steady and is interrupted by the
modulation, but so rapidly as not to be
noticed.

The cause of such i.f. instability can
result from bad grounding of a compo-
nent or shield partition or possibly a de-
fective bypass capacitor.

My second guess is that it has some-
thing to do with the power supply. As-
suming that the regulator in the power

supply has failed, the power supply volt-
age will increase, and this increase
could result in the situation you describe.
There could, however, be another con-
sequence of an unregulated power sup-
ply. If, for some reason, modulation
peaks result in a change of load on the
supply, these changes could result in

changes of power supply voltage. Such
voltage changes would affect the fre-
quency of the tuner's local oscillator,
and these momentary oscillator frequen-
cy shifts could result in temporary mis -
tuning, as shown by your indicator. Obvi-
ously, this too would result in a tremen-
dous amount of distortion.

A quick voltage check should reveal
whether the power supply is, indeed,
supplying a voltage which is considera-
bly higher than that called for in the ser-
vice manual.

AM I on Your Wavelength?
Q. I read with interest your discus-

sion of FM and AM signals in "Audioclin-
ic, " March, 1980. One point puzzles
me, however; you stated that for FM re-
ception, the receiving antenna must be
in the "line of sight" of the transmitter,
implying that the reverse is true for AM
reception.

Why, then, will an AM broadcast
received in a car be cut off or severely
attenuated while travelling under con-
crete bridges, through tunnels, etc.,
while FM signals won't be?-Alex
Schuman, Latexo, Tex.

A. "Line of sight" refers to any sig-
nal path which stretches directly be-
tween the transmitting antenna and the
receiving antenna and which does not
go over the horizon. This term does not
take into account physical obstacles,
such as a bridge or tunnel, limiting the
radio's visibility of the broadcast antenna.

Higher frequency radio waves (such
as broadcast FM) have a way of pene-
trating obstructed locations where longer
wavelengths (such as broadcast AM)
can't. This is why FM stations can be
heard when driving in an underpass, and
AM stations cannot be heard. On the
other hand, AM stations can be heard
over the horizon, or out of the line of
sight, while FM stations cannot. Q

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.

Sonic Research, Inc., 27 Sugar Hollow Rd
Danbury, CT 06810 (203) 792-8822

Enter No. 24 on Reader Service Card
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You've spent a fair amount of your hard-earned money on
audio equipment. And yet, no matter where you put your
speakers or how much you "process" the signal with
equalizers, expanders and enhancers, the stereo in your liv-
ing room continues to sound like "a stereo in your living room".

If your search for sonic rea'ism has left you somewhat disil-
lusioned, you might take solace in the knowledge that your
brain is functioning correctly. You see, singing in tie shower
sounds distinctly unlike singing outdoors because the ways in
which sound reflects from nearby surfaces and the varying
amounts of time these reflections take to reach your ears give
your brain vital clues about your acoustic environment. It is
precisely this psychoacoustic principle that makes it difficult
for conventional stereo to create believable sonic illusions in
your living room.

And it is precisely this principle which makes the ADS 10
Acoustic Dimension Synthesizer unique. Using sophisticated
digital delay technology, the ADS 10 recreates Ethrough a pair
of rear -channel speakers) the ambient sound field which sur-
rounds the listener in any real space. No other product can so
convincingly transport you from your home lo the musical
environment of your choice - any place from an intimate club
to an awe-inspiring cathedral. And it can do so with any con-
ventional stereo program source, not to mention older
monaural recordings.

If you would like more information on what experts consider
the most advanced, flexible arid musical digital delay sys-
tem ever made, write to ADS, Dept. AU25, or call toll free
1-800-824-7888 (California 1-800-852-7777) and ask for Op-
erator 483. Or better yet, take your favorite records to your
ADS dealer and let him demonstrate how the ADS 10 can
recreate the live musical experience in your home.

ADS Audio for the critically demanding
19" Rackmount handles Optional

Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-5100
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The Audio Critic
is now published
every other week!

Starting with Bulletin I, dated January 15.
1981, The Audio Critic has become a biweekly
newsletter. Everything is still the same-the
hard-nosed equipment reviews, the sophisticated
laboratory measurements to back up the listening
tests, the eschewal of paid advertising-only
the format has changed. Now it's just a few
reviews at a time, but every other week!

Later in 1981, The Audio Critic Handbook
will be published, covering all the theoretical
and philosophical material that's too lengthy for
the Bulletins. Here's the new offer:

Our $30 package. This includes the 24
biweekly Bulletins to be published in 1981, plus
the Handbook when it is ready. A handsome
loose-leaf binder for your Bulletins' will be made
available at nominal extra cost.

Our $50 package. This includes the entire
$30 package. exactly as described above, plus
the four old-style, magazine -size issues of The
Audio Critic that are still in print: Vol. 1, No. 6
(cumulative reference issue with over 150 re-
views) and Vol. 2, Nos. I, 2 and 3. the last
being the much -awaited recent issue reporting
on the remarkable Fourier 1 speaker system. We
strongly recommend that you get these issues in
order to have a fuller understanding of what
The Audio Critic is all about and a better founda-
tion for reading the Bulletins. If you already
own one or more of these, you may subtract $5
from the package price for each one you do not
wish to receive.

Send your check or money order in the
correct amount (no Canadian dollars. $6 extra
for overseas delivery) to The Audio Critic,
Box 392, Bronxville, New York 10708.

TAPE GUIDE
HERMAN BURSTEIN

The wave of the future.
Speakerlab's new Wave Aperture" Speakers are

unlike any speakers you've ever seen or heard. They
work on the principle that if the sound source is small
compared to the wavelength, the sound field will be
broad and uniform. The result is incredibly accurate
reproduction anywhere in the room.

The drivers are arranged vertically in tall, narrow,
remarkably stylish enclosures with oak -veneer top and
base. Features include polypropylene woofers, passive
radiators and Samarium Cobalt Leaf tweeters.

The new Wave Aperture" Speakers-
each individually tested, from

Speakerlab.

A14

name

1
Send more information

on the new Wave Aperture'"
Speakers plus your latest catalog.

address

city state zip

4ecikeiki
ept. A14, Box C30325 Wallingford Station

Seattle, Washington 98103
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Make an Educated Degausser
Q. I plan to buy a degausser, one end

of which is intended for demagnetizing
tape heads, and the other end for use as
a bulk eraser. I have read that a bulk
eraser may possibly damage tape heads
and VU meters. Is this a safe tool to use
for demagnetization? - Maurice Zeff,
Oakland, Cal.

A. The degausser will not harm your
heads, assuming you use the end in-
tended for demagnetizing them. And I

trust you have no intention of putting the
bulk erasing end smack against the me-
ters. Do not attempt to bulk erase tape
while it is still on the deck, because you
will risk bringing the bulk eraser dan-
gerously close to the heads and meters.

Preamp Power
Q. The line input of my tape deck is

too low for recording from my phono-
graph. Therefore, I have taped through
the mike input. The sound that comes
out is clean, but I am getting no bass,
only the highs. Can you tell me what to
do? - Jerry Ubels, New Westminster,
B.C.

A. The output of a magnetic phono
cartridge requires considerable bass
boost (in accordance with the RIAA
standard), as well as overall amplifica-
tion. Thus if you feed the cartridge out-
put directly into the mike input of a tape
machine, you are not going to get the
required bass boost. Probably the easi-
est solution would be to buy one of the
inexpensive small preamps, for about
$25.00 to $50.00, that are sold in audio
stores. The express purpose of these
preamps is to supply the equalization
needed for signals from magnetic car-
tridges and tape heads.

What Does This Loss Signal?
O. My problem is a gradual loss of

signal on my tapes. The signal seems to
stabilize at a low level, but sometimes
this signal level is farther down in some
spots, giving an up and down effect. If I
replay these tapes, the variation of the
signal level may not recur or may not be
as noticeable as before. Is the cause the
tape or the recorder? - Terrell Cook,
Spartanburg, S.C.

A. Your problem is not a common
one. Some tape formulations are more
susceptible to loss of recorded signal
than others, but usually this phenome-
non is confined to the treble range. How-

ever, you might try different brands of
tape to see if you can eliminate the prob-
lem.

Magnetized heads and dirty heads,
particularly the latter, can account for
your problem. Dirt causes separation be-
tween the tape and the head, resulting in
reduced response, although, again, es-
pecially at high frequencies. Magnetized
heads or other magnetized objects mak-
ing contact with the tape can cause loss
of signal, so careful cleaning and de-
magnetization are recommended. Some
tapes shed more oxide than do others,
presenting more of a problem in main-
taining good tape -to -head contact.
Therefore, certain brands of tape may
cause more signal loss. Finally, there
may be something wrong with the tape
guides or other elements in the tape path
so that the tape is skewing and failing to
make constant firm contact with the
heads.

Erase Now, Pay Later
O. After dismantling an old portable

electric generator, I discovered that the
magnet was powerful enough to fully
erase my tape reels. Can I continue to
use this method in place of a commer-
cially advertised bulk eraser, and how
will it affect my tape recorder? - Ray
Gilbert, Baltimore, Md.

A. If yours is a permanent magnet, do
not use it to erase tapes. Such a magnet

will leave appreciable noise on the
tapes. If it is an a.c. magnet, you can
use it to erase tapes, but do not bring it
in the vicinity of the tape deck, for it

might do harm to the heads or meters.

The Agony of Delete
Q. I frequently make cassette copies

of my phono discs, and I have noticed
that when I attempt a simultaneous play-
back to make an A -B comparison, the
tape gradually falls behind the disc. Is

this is an indication of defective equip-
ment?-R.A. Stephan, Carmel, Cal.

A. In the present state of the art, mod-
erate price cassette decks do not main-
tain as constant a speed as do record
players. So I would say your experience
is typical. A

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

stamped, self-addressed envelope.
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Recording studios and radio stations that pride themselves on the quality of their
master tapes and broadcast signals specify Studer Revox audio equipment.

If you take the same kind of pride in the quality of the music reproduction in your
home, you'll specify Studer Revox, as well. Like the new B780, the first receiver good
enough to be a Revox.

A sophisticated microprocessor and quartz -crystal reference oscillator provide the
B780 with a digital synthesis FM tuning system so accurate that the only way to equal

it manually would require a
laboratory distortion analyzer.
The microprocessor memory

also lets you am"

word's most advanced even the
equencies

ntennadoptimal

sound studios Studer Revox rotator

Af..jej' equipping the

is ready for you
to 18 stations,

rfor instant pushbutton recall.
A digital frequency readout tells
you exactly where you are, andmving roo a signal strength meter calibrated directly

in dBf tells you just how much signal
your antenna is supplying.

And if stations in your area utilize Dolby' FM processing, a simple plug-in circuit
board ib available.

LED digital indicators independently show which of the five stereo inputs is being fed
to your recorder(s) and which to your speaker system(s). Separate bass, treble, and
presence controls (plus defeat switch), along with separately switchable high- and low-cut
filters, ensure proper tonal balance between nearly any music source and your living-
room/loudspeaker acoustic environment. And the power amp features individual -stage,
local feedback design for lowest TIM (transient intermodulation distortion) and a sophis-
ticated SOAR protection circuit that safeguards both the amplifier and your speakers.

Of course, professional -oriented designs cost more than "home consumer" equip-
ment. You can feel it in the controls and you'll hear it, not only now, but years from now.
With Studer Revox, professional design is a matter of pride, and if you share that pride
in sonic quality, you'll visit your Revox dealer.

=MI o)R_H RE1/OX
Studer Revox America, Inc. 1425 Elm Hill Pike

Nashville, TN 37210, (615) 254-5651
Offices: LA (213) 780-4234; NY (212) 255-4462

' (Dolby) os a trademark of Dolby Labs, Inc.
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3EH1\D THE SCE\ES
BERT WHYTE

At the beginning of every new
year, barely a few days after the
tumult and the noise and throb-

bing headaches of some few persons'
intemperate celebrations, we are faced
with the prospect of attending the Winter
Consumer Electronics Show in Las
Vegas. Apparently there is a groundswell
of opinion in which a growing number of
companies find this winter trek to Las
Vegas increasingly burdensome. Pio-
neer did not attend, neither did many
lesser fry, and quite a few of the "big-
gies" were rather reluctant participants.
There was open doubt expressed as to
the wisdom of two annual Consumer
Electronics Shows. Many supported the
idea of an annual show in June, alternat-
ing between Chicago and Las Vegas.
Whether this attitude would prevail in the
best of times or is merely a reflection of
the present bleak economic climate is a
moot point.

In any case, the CES people claimed
a new attendance record of better than
53,000 for the four -day run of the show.
Although this interest is encouraging, it
would appear that buying was of the
careful, cautious type that has character-
ized the last few conventions. Once
again, video was clearly a dominant fac-
tor at the CES - so much so, that some
warnings were sounded about not for-
getting our audio roots and not getting

burnt in the video boom. As always there
were the querulous cries of "there's
nothing new," and, as always, there
were products which merited attention.
In my assessment the key word is selec-
tivity, since it is obviously impossible to
cover everything.

Although digital developments are
more usually in the province of Audio
Engineering Society Conventions, the
WCES had some action in this area and
one new product will have far-reaching
significance. In a very low-key introduc-
tion (more of a "test the water" sort of
thing) Technics demonstrated their Mod-
el SV-P100 digital audio cassette re-
corder. This unit looks very much like a
Panasonic videocassette recorder, but it
is specially designed for digital audio.
The system uses standard Y2 -inch VHS
cassettes and conforms to the NTSC ro-
tary head, slant helical recording format.
Instead of a large cumbersome PCM
outboard processor, the SV-P100 has
one of the biggest LSI (large scale inte-
grated) chips ever manufactured. This is
on a module, incorporated in the chassis
of the SV-P100, and affords complete
PCM digital recording and playback fa-
cilities. The digital recording system is
the new EIAJ standard of 14 -bit linear
encoding, with a sampling rate of
44.056 k per second.

The SV-P100 has a dynamic range of

better than 90 dB, a frequency response
of from 2 Hz to 20 kHz at +0 and -2
dB. Distortion is quoted at 0.01 percent,
and it is important to note that this figure
is given for 0 dB, not at the -20 dB level
as is usually the case. I have been told
that an electronic editor will be available
when the SV-P100 is marketed. Most re-
markably, the Technics digital recorder
is not a blue sky project it will be avail-
able after the June CES in Chicago. The
projected price is less than $3,000, and
I have it on good authority that the price
could be "significantly less" than the fig-
ure quoted.

This SV-P100 digital recorder could
have a profound effect on the audio mar-
ket. If performance specs are indeed as
good as stated, it would make the sys-
tem superior to any professional analog
recorder now on the market. While some
high -end audiophiles would obviously be
attracted to such a recorder, one must
speculate about what they would record.
The performance of the SV-P100 would
be vastly superior to any conventional
off -the -air FM source, and phonograph
records would not provide a really high -
quality program source. Of course, live
recording is possible, as it is with present
analog tape machines, but opportunities
to make high -quality recordings of this
type are extremely limited. It would be
logical to assume that prerecorded digi-
tal cassettes would be offered for these
machines, especially since the produc-
tion of this type of cassette is not techni-
cally difficult, and these cassettes would
quite literally be duplicate master record-
ings.

Yamaha got into things digital by in-
troducing a prototype of an AHD (Audio
High Density) digital audio disc playback
system. The AHD disc developed by
JVC is of the grooveless capacitance
type and has previously been described
in these pages. The Yamaha AHD con-
sists of the disc playback unit in one
case, with all operational controls on the
front panel, and a companion PCM pro-
cessor in another case. Yamaha officials
feel that the AHD digital disc system of-
fers superior sound qualities, with signifi-
cant advantages in economical replica-
tion since PVC is used for the disc and
present conventional record presses can
be used. The Yamaha people also
stressed that while their AHD player is a
prototype, it is "production ready." If the
EIAJ approves AHD as the digital disc
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The full impact of
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and ambience as only
Telarc can capture!
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"Suavity, poise, and
ravishing tonal beauty..."

David Hall,
Stereo Review, August, 1980

"The recorded sonics are
just about ideal."

R.D. Darrell,
High Fidelity, August, 1980
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LsYÍllaitlwd Chausson Concerto Op. 21 for
violin, piano, and string quartet

Lorin Maazel, Violin
Israela Margalit, Piano
The Cleveland Orchestra
String Quartet
 TEL -10046

"This is the best performance
yet on disc..." Heuwell Tircuit,
San Francisco Examiner & Chronicle

Boite: Me istofele Prologue
Verdi: Te Deum

Robert Shaw conducting
the Atlanta Symphony

Orchestra & Chorus
lohn ('heck. Bass
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Telarc digital recordings are featured wherever audiophile recordings are sold. If not available
locally, write us today for our current StandarDisc catalog of digital. direct -to -disc, and advanced
analog recordings. AUDIO-TECHNICA U.S., INC., 1221 Commerce Drive, Stow, Ohio 44224
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Entertainment in Electronics

SAVE NOW!
ORDER BY MAIL

PHONE US
FOR WEEKLY SPECIALS

Car & Home Stereo, TV,
Video, Tape and more.

Call Toll Free
1-800-344-7310

In California call 1-800-742-1820

send for our FREE catalog
Warehouse Sound Company

742 FULTON. PO BOX 1007
FRESNO CALIFORNIA 93714
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Video was a dominant factor
at CES - so much so that
warnings were sounded
about not forgetting our
audio roots.

o CONSUMERS CO.
TAPES - DISCOUNTS -STEREO

Minimum Order 10 Tapes.

SAC -90
SAC -60
ADC -45
ADC -60

ltttttttttttata ADC -90
ADC.120
OD C90
SAX C-90
MA C90
MAR C.90

2.99
2.19
1.59
1.66
2.39
3.69
3.95
4.95
7.59

12.45

DC -45
DC -60
DC -90
DC -120
DC -180
Demagtzr
Head Clnr

1.09
1.15
1.67
2.19
3.15

13.98
1.49

VHS -VIDEO
VT -120 4 hr. 14.59
VT -90 3hr. 13.95

SONY
Metal C.60 5.95 EHF C-90 2.59
Metal C-90 7.49 1 EHF C-60 1.69
FECRC-90 2.89 LNXC.90 1.62
FECR C.60 2.49 LNX C-60 1.10

VIDEO BETA L 500 10.95 L.750 13.75 L-830 15.95

FUJI
Metal C-90 5.19 FX I C-90

WIMetal C-60 3.89 FX I C-60
FX II C-90 2.79 FLC-60
FX II C-60 2.09 FLC-90

VIDEO
VHS T.120 13.98 Be a L.500 9.98
VHS Cleaner 17.95 Bea Cleaner 12.95

2.49
1.79
1.20
1.55

INFLATION FIGHTERS
SANYO CAR STEREO

FT -1498 228.50
FT -2400 222.95
FTC -4 65.50
FTC -6 75.50
FTC -8 99.90

TECHNICS
SA -202 RCVR 157.95
RS -M24 Cass.Dk. 179.95
SL -Dl Trntble 86.95

KOSS H'PHONES
PRO 4AAA 45.75
HVX LC 46.75
HVX 41.50

SOUNDGUARD
Preso Kit 4.59
Total Kit 8.95
Stylus Care 6.95
Clnr. Kit 4.59

MEMOREX HiBias, C-90, 3pk 5.99

MAXELL UDXLIorII C-90 3.30

Phone Orders Call Toll Free..
1800) 431-2932

In N. Y. S Call
19141 664-2909

VISA'

For prompt delivery, send M.O.. Cert. Check or usa Credit Card.'
Person) checks, 2 wk. defy. Shpg. & hdlg. add 53.25 for tapas & 5%
of Stereo E9uip't. NYS res. add sis tv. No C.O.D.'s Free Catalog'

standard, Yamaha is all set to swing into
action. Might as well mention that
Yamaha was also showing their new B-6
magnetic field amplifier (made under li-
cense from Carver Corp.); its price is
said to be about $900. This small black
truncated pyramid weighs but 19
pounds and puts out 200 watts/chan-
nel. There are no controls on the unit; a
warning light comes on if the amplifier's
protection circuits are activated.

Meanwhile, the Carver people were
demonstrating their C-1.5 amplifier. This
is a further development of the magnetic
field circuit, this time contained in a slim -
line design 19 inches wide by about 274
inches high. Power output is said to be a
whopping 750 watts per channel into 8
ohms, hence the "C-1.5" designation of
the unit! Bob Carver states that the am-
plifier has a number of new proprietary
protection circuits that enable it to be
used with any loudspeaker regardless of
its power -handling capacity. Availability
is expected late this year with a price
less than $800. Also available from
Carver is a separate outboard hologram
generator, a second generation of this
device with improved performance in im-
age stability, broader listening area, and
the elimination of comb -filter effects. The
C-9 sonic hologram generator is $279.
Carver stated that earlier embodiments
of his sonic hologram circuit can be
brought up to second -generation status
for a nominal charge.

David Hafler continues to add to his
line of amplifiers and preamps. At CES,
he showed prototypes of his big new
DH -500 amplifier -a 250 watt/chan-
nel into 8 -ohm MOS-FET design, said to
have less than 0.015 percent distortion.
The massive heat sinks on the unit are
cooled with a special low -noise fan, and
the power supply has 40,000µF of ca-
pacitance. The DH -500 can be bridged
to give a mono power output of 800
watts. As with all Hafler amplifiers, it will
be available either as a kit or assembled.

These days, there is a lot of contro-
versy about Class -A operation of ampli-
fiers. There are engineers who steadfast-
ly maintain that any of the newfangled
circuits that employ dynamic biasing (or
variations thereof) to achieve what is de-
scribed as Class -A operation are just not
the real thing. Jim Bongiorno of Sumo
Electric is especially adamant on this
point. He claims his new Model 9 ampli-
fier is "pure" Class -A and in fact re-

mains so at all load impedances. His am-
plifier is rated at 70 watts/channel into 8
ohms, 120 watts/channel into 4 ohms.
Rise time is said to be 3 µS, and TIM is
claimed to be nonexistent. Perhaps one
of the most remarkable things about this
amp is its price of $550, which is a new
low for units of this class and output.

Sansui has been trumpeting the ad-
vantages of its new Super Feedforward
amplifier circuitry at several of the recent
AES Conventions. At the WCES, they
showed the first fruits of all this new de-
sign work. Their Model AU -D1 1 is a 120
watt/channel into 8 ohms integrated
amplifier. Very simplified, the feedfor-
ward technique employs an error -cor-
recting amplifier with a phasing network
whose output is summed together with
that of the regular amplifier stage. This
permits nulling the residual distortion
that remains (mostly TIM) after an opti-
mal amount of negative feedback has
been applied. The Sansui AU -D11 is
said to have less than 0.004 percent
THD, a slew rate of 400 V/µS, and a
rise time of 1 .5 µS. A fast amplifier like
this must have appeal for audiophiles,
but may I gently suggest that most do
not prefer integrated amplifiers. They
dislike the idea of tone controls, filters,
etc. and a phono stage that, in a sense,
is thrust upon them since they are de-
nied the choice of their own preamplifier.
At $1,000, this amp is obviously high -

end, and Sansui would probably find
more acceptance with audiophiles with a
straightforward (no pun intended) power
amplifier.

There were other interesting items of
audio hardware at the WCES which I will
report on next month. Most notable in
audio software is the improving quality of
prerecorded music cassettes. Mobile Fi-
delity is now in production of their first
cassettes. Duplication is on a one-to-one
real-time basis, using banks of JVC cas-
sette recorders. The cassette tape is
BASF Professional Chrome II, which
means playback at the 70-4 setting of
your deck. I sampled Steely Dan's Aja
and found the reproduction to be out-
standing. Using a JVC KD-A7 deck for
playback, high frequencies were well
maintained, bass was clean and solid,
overall distortion was very low, and, with
Dolby B noise reduction, tape hiss was
negligible. All in all, a first-class effort
that puts cassettes up quite a few
notches in fidelity. A

CONSUMERS CO.
P.O. Box 550 11~ Mt. Vemon, N.Y. 10551
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How to get 50% more sound
without turning up the volume.

A dbx Dynamic Range
Expander restores the music
dynamics that were lost in
the recording process-
giving you up to 50% more
sound. The technology is
based on a technique orig-
inally developed by dbx
for professional recording
studios.

There's a whole range of sound in a live
performance that you never hear from your
stereo system. And it's not a question of turn-
ing up the volume.

The problem is in the records you play.
When recording engineers master a rec-

ord, they electronically eliminate up to half
the music. They literally compress the sound
to make it "fit" on the vinyl record.

Fortunately, there's one solution to the
problem: dbx Dynamic Range Expanders.

A dbx Dynamic Range Expander in your
system restores most of the lost music. And it
reduces annoying record surface noise by as
much as 20 dB. So instead of a compressed
50 or 60 dB of dynamic range, you get a full
75 to 90 dB. The loud passages begin to thun-
der. The softs are truly subtle. All your music
comes to life.

And you can use a dbx Dynamic Range
Expander not only with your but also
with tapes and FM broadcasts.

Visit your authorized dbx retailer for a
demonstration of the 1BX, 2BX and 3BX
Dynamic Range Expanders. Then select the
model that's best for your system.

Because there's a lot more to music than
has been reaching your ears.

dbx, Inc., 71 Chapel St., Newton, MA
02195 U.S.A. Tel. (617) 964-3210. Telex 92-2522.
Distributed throughout Canada by BSR
(CANADA) Ltd., Rexdale, Ontario.

dbx
Making good sound better
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OPEN REEL

THE MECHANISM
OF MAGNETIC
TAPE ERASURE
PETER VOGELGESANG

Certainly one of the greatest virtues of magnetic tape as a
recording medium is the ease with which old information
can be erased to make room for new information. Com-

pared to other kinds of recordable media, such as photographic
film which is chemically processed and permanently written,
magnetic tape can be used thousands of times through the fac-
ulty of erasure. Although the process of erasing tape is per-
formed automatically in recording systems and manually with
the aid of bulk demagnetizers, the precise mechanism of era-
sure within a tape is not commonly understood. Perhaps this
lack of understanding results from the apparent simplicity of the
erasing process -a simplicity which does not challenge the
interest of those who use the process. But tape erasure is not as
simple as it appears, and perhaps the following description of
the erasure mechanism will both interest and enlighten.

To understand tape erasure one must first understand the
composition and behavior of the magnetic material used in tape.
The most commonly used material is the gamma form of iron
oxide, or gamma Fe203. This material exists as tiny, needle -
shaped particles having an average length of 0.4 micron, and is
shown magnified 42,000 times in the photomicrograph of Fig.
1. Although other magnetic materials such as chromium dioxide
(Cr02), cobalt modified iron oxide, and metallic materials may
have different chemical compositions and physical structures.
they respond magnetically in a manner similar to gamma iron
oxide.

Each iron oxide particle is a permanent magnet containing
only a single magnetic domain. The single -domain structure of
the particles dictates that each particle is forever a permanent
magnet which cannot be demagnetized. If subjected to an exter-
nal magnetic field of sufficient intensity, a particle will reverse the
polarity of the field it generates, but the reversed field will not be

Continued on page 26

'Manager, Advanced Recording Technology, Magnetic A/V
Products, 3M Company, St. Paul, Minn.
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RECORDERS

FOCUS ON
HEAD
DEMAGNETIZATION
HERMAN BURSTEIN

Until recently I accepted without question the widely pro-
pagated dictum that tape heads must be periodically
demagnetized - roughly after about 8 to 16 hours of

use. My acceptance became embedded in concrete several
years ago, but cracks have developed in this concrete as a
result of several letters from "Tape Guide" readers and some
inquiries I have made.

At this point perhaps a brief review would be appropriate of'
the commonly given reasons for demagnetizing tape heads; in
other words, The Gospel: The waveforms of most source materi-
al are asymmetrical, thus in effect contain a d.c. component,
which tends to magnetize the heads. Distortion in the bias wave-
form has a similar effect. Magnetized heads act as erasing de-
vices, particularly as recorded wavelengths on the tape grow
shorter, i.e. as frequency rises at a given tape speed. Further-
more, magnetized heads translate physical and magnetic irregu-
larities in the tape into noise. Altogether, it is claimed, magnet-
ized heads produce treble loss and noise.

Several months ago I received a challenge to this convention-
al wisdom from Ramon Valdes in Miami Lakes, Florida. He
wrote: "Two years ago I did a test to see how important tape
recorder head magnetization is. I took a TEAC 7010 GSL tape
deck with automatic reverse and optimized it for 3M 206 tape; a
test tape was then made with tones from 20 Hz to 15 kHz. I then
took a 10Y2 -inch reel of 206 tape and proceeded to record at
71/2 ips three hours at 20 Hz, three hours at 1 kHz, and 3 hours
at 15 kHz in that sequence for 1 00 hours. I cleaned the heads
every three hours but did not demagnetize them. After 100
hours, I played back the original test tape and also rerecorded
the test tones. All parameters (distortion, signal strength) were
the same as before the 100 hours of recording. I went another
100 hours before my patience ran out - the results were the
same."

My reply to Mr. Valdes was essentially as follows: "If I under-
stand correctly, at 7 Y2 ips you recorded and played tones of 20

Continued on page 30
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greater or smaller in magnitude than the
original field. Thus, each particle can be
thought of as the magnetic equivalent of
an electronic flip-flop which has two
stable states. Just as a flip-flop can be
switched into one of two saturated
states, energy applied to a single -
domain magnetic particle can cause it to
reverse polarization virtually instantane-
ously but cannot cause it to generate a
magnetic field of variable intensity within
the particle.

The switching characteristic of a parti-
cle is illustrated graphically in Fig. 2. A
magnetic field which varies sinusoidally
in amplitude is applied to the particle so
that the direction of the field is parallel to
the long axis of the particle. (A different
result is obtained if the applied field is at
right angles to the axis.) Particles in most
magnetic tapes are aligned along the
length of the tape by immersing the tape
in a longitudinal field while the magnetic
coating is still fluid. Once dried, particles
in the coating remain physically aligned
in that direction.

As the applied field in Fig. 2 increases
from zero, a level is reached (point a)
where the coercivity of the particle is
equalled, and at this point the field within
the particle instantaneously reverses.
The particle will not again switch until the
applied field has reversed and reached
the equal but opposite magnitude. The
hysteresis waveform of a single particle
will be recognized by electronic engi-
neers as similar to the graphs used to
depict the behavior of electronic flip-
flops and Schmitt triggers.

Each area of a magnetic tape which is
uniquely magnetized during recording
contains thousands of magnetic particles
throughout the width and depth of the
recorded track. The magnetic field ema-
nating from a recorded area is the sum
of the fields produced by these individu-
al particles. A magnetic tape is said to
be saturated when all the particles are
switched with the same magnetic polari-
ty. A discrete area of tape thus saturated
will produce the maximum external mag-
netic field of which the tape is capable.
In the erased condition, one-half of the
magnetic particles are switched with one
polarity while the remaining half retains
the opposite polarity, and since the parti-
cles composing these halves are closely
intermixed, their external fields cancel,
producing zero external field from the
tape.

Fig. 1 - Photo-
micrograph of iron
oxide particles used
in magnetic tape,
42,000 X magnifi-
cation. The particles
magnetic properties
are controlled largely by their shape, and their magnetic
characteristics from stimulation fields which are parallel
to the particles are different from ones which are
perpendicular. The long dimension of the particles is
aligned parallel to the recording direction in most tapes.

Varying levels of tape magnetization
are produced during the recording pro-
cess by causing the particles to be
switched to the opposite polarity in pro-
portions varying between the saturated
(100% switched in one direction) and
erased (50%-50%) states. It is seen,
then, that the analog recording process
in the strictest sense is really not analog
at all but is a binary process in which the
magnetic outputs of thousands of flip-
flop elements are summed in the pole
pieces of the reproducing transducer.

It is also apparent from the foregoing
that the magnetic transfer characteristic
of a tape would not permit the recording
of an analog signal if the coercivities of
all particles in the tape were identical. A
tape made with such magnetic material
could exist only in alternately saturated
states of two polarities, and would have
a hysteresis curve identical to that shown
in Fig. 2. (Note: In reality an analog sig-
nal could be recorded on a tape having
a rectangular hysteresis curve because
of the three-dimensional geometry of the
magnetic field produced by a record-
ing transducer [1 ]. In this instance,
varying magnetization of a tape
would be achieved by modulat-
ing the depth of magnetization
within the thickness of the
magnetic coating. The
recording character -

Fig. 2 - Magnetization
characteristics of a
single -domain particle.

istics of such a tape, of course, would
be quite different from conventional
tapes.) Fortunately, the millions of parti-
cles that exist in even a small section of
tape have coercivities which cover a
broad range. The population of coercivi-
ties is similar to the distribution of a nor-
mal curve, as shown in Fig. 3. A value of
coercivity assigned to a specific tape re-
fers to the average coercivity of the ox-
ide particles, and in most instances, this
value will be the peak of the distribution
curve.

The task of erasing a magnetic tape
can be defined as the necessity of estab-
lishing a condition whereby all external
fields are zero as a result of a one-to-one
ratio of oppositely polarized, closely in-
termixed magnetic particles [2]. Most ex-
planations of a.c. erasure utilize the
expedient of a family of hysteresis
curves to show how the mechanism of
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Fig. 3 - Distribution of coercivities
in a large group of particles.

Fig. 4 - Relationship of a
magnetic material distribution

curve to an erasure field.
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erasure works [3]. An alternative expla-
nation which may be more conducive to
an understanding of the physical events
which occur in the erasure process is
presented with the help of Fig. 4. The
uppermost curve represents the distribu-
tion of coercivities of magnetic particles
used in a tape, where the greatest popu-
lation occurs at 300 oersteds (the speci-
fied coercivity of the tape). The wave-
form below the distribution curve repre-
sents an applied a.c. field which varies
sinusoidally and which diminishes gradu-
ally from a high magnitude to zero. This
diminishing field is the kind of field that a
tape will experience as a bulk degausser
is slowly withdrawn from its vicinity or as
a particular area of the tape moves away
from the erase head of a recorder. The
shaded half -cycles represent a field of
negative polarity and for the purpose of
illustration are folded over from the neg-
ative side of the zero line. The unshaded
half -cycle portions represent the positive
polarity.

Starting with half -cycle a, the peak
applied field is of sufficient magnitude
that all particles are switched in the posi-
tive direction, and at that point the total
magnetic material is saturated positively.
Half -cycle b also saturates the tape, but
with a negative polarity. Half -cycle c
again reverses most of the magnetic par-
ticles, but leaves a small percentage in
the negative polarity because the de-
creased magnitude of the field is too low
to reach the highest coercivity particles.
The largest part of the particles are yet
again reversed by half -cycle d, but this
time a greater percentage are left in the
positive polarity because of the diminish-
ing erasure field. This process continues
until the erasure field reaches zero. At
this point note that approximately half of
the particles remain switched positive
and the other half are switched negative;

in other words, the sum of the fields pro-
duced by all the particles is zero. Note
also that the probability of arriving at a
one-to-one ratio of polarities is greater as
the number of half -cycles is increased
(longer diminish time). This analysis
shows why a tape must be withdrawn
slowly from an erasure field to insure full
erasure. It also shows why the field of a
bulk degausser cannot be interrupted
until the tape being erased is outside the
influence of the field. To obtain complete
erasure, the applied field must be great-
er in magnitude than the coercivity of the
highest coercivity particles in the tape.
An erasure field which is merely equal to
the specified coercivity of a tape will not
totally erase it; the field will switch only
those particles with coercivities in the
lower half of the distribution curve, while
those particles in the upper half will be
unaffected.

Of increasing concern today is the
erasure requirement of the so-called
"high-energy" tapes which have coer-
civities considerably higher than gamma
iron oxide. As a general rule, the width of
the distribution curve of these high-coer-

civity materials increases in proportion to
the increase in specified coercivity. Con-
sequently, a tape which has a specified
coercivity twice as great as another will
require an erasure field of double the
magnitude.

The measured distribution of a 625 -

oersted magnetic tape is shown in Fig.
5, and it can be seen from this curve that
a significant portion of the particles have
a coercivity above 1,000 oersteds. The
signal which remains after a tape has
been erased to a level 60 dB below the
maximum output level of a tape may be
stored by only one -tenth of one percent
of the magnetic material in the tape,
and, of course, that small portion of the
material will be at the uppermost end of
the distribution curve. The tape repre-
sented by the curve of Fig. 5 requires an
erasure field intensity of 2,000 oersteds
to achieve this level of erasure.

The peak field requirement for a bulk
degausser is even greater than that of an
erase head, because in most bulk de-
gausser configurations the direction of
the erasing field is at right angles to the
direction of tape orientation. (The excep-

Fig. 5 - Measured distri-
bution of a high-energy
tape having a coercivity
of 650 oersteds.
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Fig. 6 - Erasure curves for a
gamma iron oxide tape using
parallel and perpendicular
erasing fields. The effective
distribution of coercivities is
broadened when the applied
field is perpendicular to the
direction of orientation,
substantially increasing the
field strength needed for
erasure.

tion, of course, is quadruplex videotape,
where orientation is across the width of
the tape rather than along its length.)

Erasing with a perpendicular field ef-
fectively broadens the distribution of the
magnetic particles. Figure 6 shows de-
magnetization curves for a gamma iron
oxide tape in which the erasure field is
first parallel with the direction of orienta-
tion and then perpendicular to it. Note
that erasure starts taking place at a lower
magnitude of erasure field for the per-
pendicular case, but that more than
200 -oersted greater magnitude is need-
ed to achieve maximum erasure equiva-
lent to the parallel case.

Since bulk degaussers almost invari-
ably use a magnetic field which pene-
trates the flanges of a reel or the wall of a
cassette, the most intense component of
the field is perpendicular to the tape.
Erase heads, on the other hand, have
magnetic gaps which generate intense
parallel as well as perpendicular erasure
fields and consequently are somewhat
more efficient than bulk degaussers.
Also, the erase head is in contact with
the tape, whereas the bulk degausser
must penetrate the thickness of the tape
container. While a magnetic field experi-
ences no difficulty in penetrating plastic
or cardboard material, the physical sepa-
ration caused by the container can
greatly reduce field intensity. In selecting
a degausser to erase a particular tape
product, or in the design of degaussers
and erase heads, the principal parame-
ters which must be considered are:

1. The specified coercivity and distri-
bution of the magnetic material involved.

2. The direction of the erasure field
relative to the orientation of the tape.

3. Separation of the tape from the
erase field (in the case of bulk de-
gaussers the field must penetrate the full
thickness of the tape pack).

4. The level of erasure which is re-
quired.
These parameters will be translated into
an erase field intensity.

Most purchasers of bulk degaussers
do not have the instruments needed to

measure tape distribution or degausser
field intensity and so must rely on the
claims of manufacturers relative to the
suitability of a specific product. Perhaps
the best means of determining suitability
is to erase a saturated recording with the
degausser under consideration and then
measure the magnitude of any remaining
signal.

The discussion of tape erasure to this
point has dealt only with a.c. erasing
fields, which are commonly generated
by erase heads used in recorders and by
bulk degaussers. In terms of ridding a
tape of a recorded signal, drawing the
tape over the end of a permanent mag-
net will erase a signal as effectively as
any other means. Permanent magnet
erasure was used in early recording sys-
tems for the sake of simplicity, but it has
been abandoned for years in favor of
a.c. erasure. Only in a very few applica-
tions of magnetic recording is permanent
magnet erasure still used.

D.c. erasure was abandoned to mini-
mize the noise which is generated by
tape erased in this manner. D.c magnet-
ization of a tape will cause any irregulari-
ties in tape surface and thickness to gen-
erate fields which appear in the repro-
ducing transducer as noise. Since the
field generated by a given area of tape is

the sum of the fields of all the particles
within that area, it can be seen that local-
ized concentrations or rarefactions of ox-
ide will produce different sums when all
particles are polarized in the same direc-
tion. The differences in these sums con-
stitute a varying external magnetic field
and a noise signal.

Great care is taken in the tape manu-
facturing process to produce uniformly
dispersed oxide in the magnetic coating,
but slight density irregularities are una-
voidable. These irregularities, combined
with slight thickness variations of the
coating and slight surface irregularities,
produce unacceptable noise when a
tape is magnetically saturated in order to
erase a signal. (See Fig. 7.)

Strong evidence that d.c. erasure
noise is caused by physical irregularities
in tape is provided by the simple test of
comparing the output noise waveforms
from the same area of a tape on two suc-
cessive passes where polarization of the
d.c. erasure field has been reversed.
One would expect the noise waveforms
to be identical but inverted, as indeed
they are in Fig. 8.

A correlation coefficient between two
noise waveforms was determined by
measuring the waveform amplitudes at
50 different sample points spaced at

A. SURFACE IRREGULARITIES

MAGNETIC COATING

((¡ BACKING

B. THICKNESS VARIATIONS (SUB -SURFACE

MAGNETIC COATING

TAPE
THICKNESS

IRREGULARITIES)

SVIvs:~4.251r4w- '.1-41"
BACKING

C. DENSITY VARIATIONS

Fig. 7 - Three sources
of d.c. erasure noise. Any
irregularities in a magnetic
tape which cause the head
gap to "see" varying mag-
netic material will generate
noise when the tape is d.c.
erased and will also cause
modulation noise from an

a.c. erased tape when
it is recorded with an

analog signal.
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Introducing the Crown PZM;
the second major advance in

microphones in 100 years.
In 1876, Bell invented the first
microphone.
Crown now announces the second
microphone - the PZMTM
During the last century, microphones
have been much improved, but they
still employ Bell's basic concept: a
movable diaphragm connected to a
transducer, the whole assembly
intended to be stuck out in the air
somewhere near the sound source.
Comb filtering is a side effect of that
design that cannot be eliminated.
Every Bell -design microphone dem-
onstrates frequency response anom-
alies because of an inability to satis-
factorily combine direct and reflected
signals. Phase -induced amplitude
cancellation and reinforcement are
the inevitable result.
Crown PZM microphones eliminate
comb filtering from the primary boun-
dary because they detect sound
according to a new principle, the
Pressure Recording ProcessTM As a
sound wave approaches a boundary
(wall, table, floor) a pressure field four
or five millimeters deep forms at
the boundary, within which the direct
signal and its reflection from the
boundary add coherently and remain
in phase.
The Crown PZMTM places a small
pressure transducer into the primary
boundary pressure zone, eliminating
the possibility of phase -induced inter-
ference. The PZM concept thus
provides a significant improvement in
signal quality. Its small profile also
improves microphone aesthetics.
The PZM pickup pattern is hemi-
spheric, with no "off -axis" position.

crown.
1718 W. Mishawaka Road, Elkhart, Indiana 46517

Innovation. High Technology. American. That's Crown.
PZM. PZMicrophone and Pressure Zone Microphone

are trademarks of Crown International.

Side view,
actual size.

Singers and speakers can move
more freely around the PZM. Gain

related to distance will change, but
not tonal quality.

The PZM responds accurately to SPL
up to 150dB. You can put it right

inside a drum, a bass fiddle, or a piano.
The PZM hears whispered conversa-

tions in an ordinary room at thirty feet.
In certain situations where undesired

ambient noise can't be eliminated,
or in halls with poor acoustics, the

PZM probably should not be used- it
will pick up everything.

Singers, orchestra conductors, pian-
ists, percussionists, broadcasters have

all tried - and praised - the PZM.
Recording engineers find that the
PZM suggests new miking tech-
niques. For small groups it now

seems that the best place for a PZM
is on the floor! Recording and rein-

forcement may well require fewer
PZM mikes.

Several PZM models are now
available at the manufacturer's

suggested list price of $349.00 each.
The PZM is changing ideas about

how a microphone ought to sound,
look and be used. Find out for your-
self how ít might improve your own

recording or reinforcement systems.
Send the coupon to Crown for

information and a special list of
PZM dealers.

7,,;Crown International, 1981

CROWN INTERNATIONAL
1718 W. Mishawaka Road, Elkhart, IN 46517
)Mail this coupon to Crown.) Send PZM info. Hurry!

Name

Company
-

Address _

City State Zip _

Phone

A4
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(A)

(B)

Fig. 8 - Noise waveforms
generated as the result of
reverse magnetization.

equal time intervals and then mathemati-
cally computing their similarity. When the
tape was magnetized by passing it over
a recording head excited with direct cur-
rent, correlation of the two waveforms
was -0.89, where ideal correlation would
be -0.9 (rather than -1.0) because of
amplifier and system noise. This high de-
gree of correlation is convincing evi-
dence that noise output of a d.c. saturat-
ed tape results from permanent physical
features of the tape.

The same density variations that
cause d.c. noise also give rise to modu-
lation noise, that is, noise which occurs
in the presence of a recorded signal. Im-
agine, for example, that a tape has been
a.c. erased and then recorded with a
long -wavelength, high-level audio signal.

Insofar as the segment of tape which
contains a half -wave of the signal is con-
cerned, magnetization within this seg-
ment is no different than magnetization
which might have occurred from d.c.
erasure. Once again density variations
produce external fields, but in this case
the noise which is generated has a fre-
quency relationship to the recorded sig-
nal and is termed modulation noise. D.c.
erasure noise and modulation noise thus
have substantially the same origin but
are manifested in different ways. While
d.c. erasure noise can be virtually elimi-
nated by using a.c. erasure fields, modu-
lation noise is minimized only by judi-
cious design and manufacturing of mag-
netic tape.

In conclusion, the magnetic recording

process is almost always preceded by
an erasing process, either by bulk de-
gaussing or by magnetic -head erasure.
Erasure is a fundamental step in achiev-
ing high -quality recordings. The simplici-
ty with which erasure is performed belies
the complexity of the process. It is

hoped that the foregoing has created a
little higher regard for this seemingly
mundane procedure. A
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DEMAGNETIZATION
Continued from page 25

1,000 and 15,000 Hz, each 3 hours at
a time, for a total of 200 hours and after
such use found no deterioration in the
ability of the heads to record and repro-
duce a 15,000 -Hz tone relative to 1,000
Hz.

"However, I have several problems
with your findings. The first* is that you
used a speed of 71/2 ips. A number of
adverse magnetic tape phenomena, in-
cluding erasure due to magnetized
heads, are wavelength effects. That is,
they become more severe as tape speed
decreases. I wonder what you would
have found if the same test were con-
ducted at a lower speed, say the cas-
sette speed of 1%8 ips.

"Second, gradual magnetization of
heads is attributed to the asymmetric na-
ture of the typical audio signal. For your
test, you probably used very pure sine
waves devoid of significant asymmetry.

"Further, your letter says nothing
about noise. In looking for head magnet-
ization effects, one should look not only

for deterioration of high -frequency re-
sponse but also for increase in noise."

Mr. Valdes shortly replied: "Your first
paragraph is correct; that is the way I ran
the test.

"Concerning your second paragraph,
I only ran a 7 %z-ips test since that is the
(minimum) speed I consider useful for
serious recording.

"Concerning the third paragraph, I

did use very pure sine waves because
that was then the only way I had to mea-
sure distortion and frequency response.
However, now I have a method of re-
cording precise square waves with differ-
ent rise and fall times, resulting in asym-
metrical waveforms. I can view them with
a spectrum analyzer and photograph the
screen. Let me know if you think making
before and after comparisons, following
200 hours of deck operation, would be a
valid test. Using a musical waveform
would show whether the heads become
magnetized, but only gross distortion
would be noticed.

"Concerning your fourth paragraph,
the noise increased after 45 hours, but it
was due solely to tape erasure by the

erase head. When the tape was bulk -
erased, the noise disappeared."

In turn I wrote: "It would be interesting
to see if asymmetrical waveforms record-
ed over a long period do raise the level
of magnetization of a tape head, and to
compare the reproduced waveforms at
the end and beginning of the test."

As of the present writing, it is several
months since my last letter to Mr.
Valdes. This may well be too short a pe-
riod to permit him to give an account of
the results of running his tests with
asymmetrical square waves. However, in
view of continuing reader interest in the
subject of head demagnetization over
the years, I thought it best not to delay
the present article by waiting further for
this account.

About the same time that I received
Mr. Valdes' first letter, another challeng-
ing letter came from Henry B. Ruh of
Owen Valley Broadcasters, Inc., Elletts-
ville, Indiana: "... From my 15 years of
broadcast and audio experience, let me
state that if your deck needs to be de-
magnetized, you probably need a new
deck! Back in the days when a perma-
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Bob Carver tells you (briefly)
how Sonic Holography works.
(Others tell you how it sounds.)

Q. Lxactly what is Sonic
Holography?

A. It's a term I use to point
up the similarity of the sonic
illusion that enables one to
hear a stereo recording in
three dimensions, and the
optical holographic illusion
that allows one to see a flat
photograph in three
dimensions.

Q. What does Sonic
Holography sound like?

A. I'll let others answer that
for me. Hal Rodgers, Senior
Editor of Popular Electronics:
"When the lights were turned
out we could almost have
sworn that we were in the
presence of a real live
orchestra."

Julian Hirsch of Hirsch -
Houck Labs: "The effect
strains credibility-had I not
experienced it, I probably
would not believe it...the
'miracle' is that it uses only
the two normal front
speakers."

Larry Klein, Technical
Director of Stereo Review:
"...it brings the listener
substantially closer to that
elusive sonic illusion of being
in the presence of a live
performance."

And High Fidelity put it
this way: "...seems to open
a curtain and reveal a
deployment of musical
forces extending behind,
between and beyond the
speakers... terrific."

Q. How many speakers are
needed for Sonic Holography?
A. Just your usual two. But for
optimum Sonic Holography.
the speakers must be equi-
distant from the listening
position. and somewhat
closer together than is
usually required for stereo.

Q. What do I hear when I'm
not in the middle?

A. We'll let Julian Hirsch
describe what he heard: "still
noticeably better than normal
stereo. particularly in respect
to a greater sense of 'warmth'
such as is experienced in a
concert hall."

Q. How is Sonic Holography
achieved?

A. The technology is fairly
complex. involving acoustic.
psychoacoustic and elec-
tronic factors. Using standard
stereo program sources- -
discs. tapes. FM broadcasts-
the Sonic Hologram
Generator recreates the
spatial information of the
original recording that is all
but lost during normal stereo
presentation.

Carefully calculated and
controlled psychoacoustic
crosstalk cancellation
techniques expand the sonic
image beyond its normally
confined area between the
two speakers and deploy
instruments and voices
naturally in front of the
listener over a broad
deep arc.

Sonic Holography does
not create this illusion
artificially. but rather lets the
listener hear fully for the first
time the phase and timing
information on the original
recording that up till now
could not be heard.

\\\W11111/U/,
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That's why Larry Klein
described Sonic Holography
in Stereo Review as pro-
ducing "a far more plausible
sonic illusion of space and
localization than is pro-
duced by normal stereo.-

Q. Isn't Sonic Holography
something like time delay?
A. No. Sonic Holography
takes the normal stereo sig-
nal and feeds it through the
normal two speakers in a

way that recreates the actual
locations of instruments and
voices throughout the front
hemisphere where they were
originally "heard- by the
microphones.

Time delay. on the other
hand, feeds the stereo signal
through additional amplifiers
and rear speakers in a way
that recreates only the spatial
ambience of the original
recording environment.

Secte.....-Adocart. .marno.,

N
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Q. How can I add Sonic Holography to my system?
A. Three different ways.
1.The C-4000 Control Console includes the Sonic Hologram
Generator plus: a full -function stereo preamplifier. a time -
delay system with built-in 40 watt (total) power amplifier for
time delay speakers. the Autocorrelator system that reduces
noise up to 8 dB with any source material and a peak unlimi-
ter downward expander that nearly doubles dynamic range.
2.The C-1 combines the Sonic Hologram Generator with
a full -function preamplifier.
3.The C-9 Sonic Hologram Generator allows you to add Sonic
Holography to any system. including one with a receiver.

Q. How can I get more information?

A. Easily. Just write to us.

CARVERCORPORATION
PO Box 664, 14034 N E 193rd Place Woodnvilie Washington 98072

Enter No. 3 on Reader Service Card
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nent magnet was used for erasure .. .

the continuous stream of one-way mag-
netized tape particles would over a peri-
od of time tend to magnetize items
downstream from the erase magnet.
Thus, you had to demagnetize the
heads, guides, capstans .... But when
the cost of a high -power a.c. erase sys-
tem was reduced to a reasonable level
and permanent magnet erase heads
were eliminated, so was the problem of
magnetized heads.

"Although I have checked hundreds
of times on many different makes and
models of tape machines, I have never
found on a modern machine any residual
magnetism which could in any way
erase any portion of the signal on the
tape....

"In conclusion, you can throw your
head demagnetizers away and forget the
problem. While in the service field, I en-
countered more magnetized tape heads
caused by improper use of demagnetiz-
ers than I found blown fuses."

Comments By
Several Authorities

After hearing from Messrs. Valdes
and Ruh, I solicited views on the matter
from several knowledgeable persons in
the field of tape recording. While they do
not necessarily constitute a representa-
tive sample, their positions lend authority
and interest to their comments.

Delos A. Eilers, Technical Service Su-
pervisor at 3M Co., St. Paul, Minnesota,
wrote: "Head demagnetizing at regular
intervals is a good preventive mainte-
nance practice. What that interval should
be is difficult to define.

"It is true that improper head erasure
can cause more problems than if one
didn't demagnetize the heads. If the de-
magnetizer isn't gradually pulled away
from the heads, you won't be showing
the head a gradually decaying magnetic
field. You will leave the head magnet-
ized. A slowly decaying field is essential
for good demagnetization.

"The magnetization that a head can
build up over a period of time is not from
the earth's field but more from acciden-
tal exposure to magnetized particles or
build-up of residual magnetization from
nonsymmetrical bias or program signals.
Thus, we recommend that heads be de-
magnetized after every 10 to 15 hours of
recording."

The chief engineer of a well-known

manufacturer of tape decks (who prefers
not to be identified) indicated that the
need for head demagnetization appears
to vary from one deck to another. To il-
lustrate, he cited his ownership of two
fine decks, one requiring frequent de-
magnetization in order to prevent obvi-
ous treble loss, and the other apparently
never requiring it. To play it safe, he per-
iodically demagnetizes both.

Don Eger, an engineer with Crown In.-
ternational, Inc., gave the following re-
marks: "Our experience with tape re-
cording heads during the past two dec-
ades does not support occasional claims
that tape head demagnetization is un-
necessary or harmful.

"The effect of using a head that has
become magnetized is Loss of short
wavelength material from the tape, as
such material is erased by the magne-
tism of the head. If the tape is continually
exposed to a magnetized head, the re-
cording will lose most of its high -frequen-
cy content.

"Occasional dissatisfaction with the
demagnetizing process experienced by
some recording enthusiasts may be a re-
sult of degaussing the head too quickly
and/or improperly. If the degaussing coil
is removed slowly from the head, it will
demagnetize the head properly."

Finally, we quote Henry C. Pollak, an
electronics engineer who has spent
much of his career designing profession-
al tape equipment and servicing con-
sumer audio equipment, including tape
decks. At one time he owned Western
Radio Lab of Sunnyvale, California, an
audio service shop. (It may be added
that he is co-author, with me, of the book
Elements of Tape Recorder Circuits,
which was published in 1957.) . He
stated:

"My experience with demagnetizing
play heads has been that I have never
found any benefit. It's like washing be-
fore eating. My mother said to do it, so I
wouldn't think of not doing it, although
now I'm certain that nothing adverse
would happen if I neglected my upbring-
ing. At Western Radio Lab, as a matter
of course, we demagnetized all decks
that we serviced. The amount of mag-
netization the play head receives from
the tape oxide is extremely small. The

narrowness of the hysteresis loop of the
play head material is so small that the
remanence of the head would be trivial.
And, anyway, the next playing of a loud
passage would restore the head to its
previous condition.

"I would worry more about the harm a
head demagnetizer can do (if carelessly
used): Bending flimsy tape guides,
cracking plastic covers, or scratching
head surfaces. Most demagnetizers are
too bulky to do a proper job on the cas-
sette heads. At Western Radio Lab, we
covered the tips of the demagnetizer
with mylar tape to prevent scratching the
heads.

"There is an argument for preventing
d.c. from flowing through any head -
erase, record, or play. And, to minimize
noise, it is important to have minimum
distortion in the bias and erase wave-
form."

Summary
From the foregoing, it doesn't appear

that a definitive case can be made for or
against head demagnetization. Howev-
er, some conclusions can be drawn:

1. Demagnetization of the heads is
advisable as a precautionary tactic, for
some decks might need it.

2. If used, a demagnetizer should be
operated with proper care so as not to
leave the heads in a more magnetized
condition than previously. The device
should be turned on while several feet
from the heads, brought slowly to the
heads, moved in slow circular fashion
while near the heads, removed gradual-
ly, and turned off at a distance of several
feet. The tape deck should have its pow-
er off during this process.

3. If the demagnetizer is used, care
should be taken to avoid physical harm,
such as scratching the tape heads with
the tips of the demagnetizer, bending
any of the tape guides, or damaging a
sensitive record -level meter by subject-
ing it to an excessively strong magnetic
field.

The "Tape Guide" will be pleased to
hear further from readers who can sup-
ply authoritative information on the pros
and cons and cautions of tape head de-
magnetization. Assuming receipt of such
items, the subject will be continued. A
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WHY ONLY SONY WINDS LIP
WITH FULLCOLOR SOUND.

Strangely enough, some of the things that make Sony
Full Color Sound sound so terrific are things you cant hear.

Such as Sony's unique experience and technical
achievement. Sony makes both tape and the equipment

Stepped hub that plays it. So Sonys experi-
ence with tape recording is
unique among major tape
manufacturers. After all, you'd
better know all there is to
know about tape decks before
you make a tape. Sony does.

Then there's unique Sony
balance. The fine-tuning of all

the elements that go into making a tape, so that each syner-
gistically complements the other and delivers the finest
recording humanly and technically possible to achieve.

You also cant hear Sony's unique SP mecha-
nism, one of the carefully balanced elements in
every Sony tape. It's a perfect example of Sony
technical achievement. The SP mechanism is
what makes the tape run so smoothly inside
the cassette. And smoothly running tape is
critical for total, perfect tape performance.

Smooth running means less friction.
So some of the most popular tape makers
give the tape as much clearance inside the
cassette as possible. (We used to do the
same thing.) But this method results in
uneven or too tight winding and actu-
ally increases friction as you wind and
rewind the tape. Jamming and even
a stopping of the tape in its tracks
can result.

It was clear to Sony that even,
uniform winding was the key. So
Sony reversed the basic thinking about
friction completely and invented the
SP mechanism, the first positive guid-
ance system on the market. Instead
of giving the tape lots of room, it
gently guides the tape smoothly and
precisely through the cassette, and
onto the reels, with a maximum of
positive precision support, yet with
an absolute minimum of friction.
This is a perfect example of Sony

Inner ring Outer ring

Parallel rails Tape Liner

Cross section of SP mechanism

pioneering and how the Sony balance system works.
Some of the unique patented Sony innovations are

the stepped hub wheel, which suppresses wobble; parallel
"rails" of the liner which guide the tape and hub and keep
the tape winding flat and even. Even the surface which
touches the tape is special graphite -coated polyester, for the
least possible friction.

Ou- Sony SP mechanism is actually 10 times more
trouble -free in lab tests than our old conventional mecha-
nism. And the increase of friction after 200"torture-test"
windings and rewindings has been reduced by nearly 2/3!

The fact is, the more sophisticated your equipment,
the more you'll apprec.ate Full Color Sound. Listen to Sony
SHF (our best normal bias tape), EHF (high bias), FeCr or
Metallic tape. Listen to the perfect balance of its perfect
components. Its the secret of Full Color Sound. SONY,

Stepped hub

Liner with
parallel rails

Tape guide

Five screw
system

® f.81 Sony Corporation of America Tape Dry
Son- is a trademar: of Sorry Corp.

Precision guide roller Tape Pressure pad

Enter No. 25 on Reader Service Card

ShieLíng plate

AmericanRadioHistory.Com



THE AUDIO INTERVIEW

WILLI STUDER
Rags-to-riches tales of hardwork-
ing entrepreneurs are fairly com-
monplace in the United States

but not so in Europe, where class dis-
tinctions and remnants of the guild sys-
tem have made upward mobility a rela-
tively uncommon achievement. Willi
Studer, founder of the Swiss -based
Studer Revox group, surmounted all of
these factors and built a company whose
name is known worldwide for perform-
ance based on extremely high standards
of precision and careful design. At the
age of 68, Studer stills runs the activities
of the company in both its professional
and consumer veins, and he is active in
design.

Dr. Studer has been in the electronics
manufacturing business for many years.
He left an apprenticeship program after
his graduation from high school in order
to market his own radio receiver at the
age of 19. Two years later, he and a
partner formed Sondyna -a firm still in
existence - to manufacture his
receivers in large quantity. From there,
he pressed on into test equipment,
founding two firms - one which pro-
duced measurement instruments and his
first audio products, and another which
built electrochemical test equipment, in-
cluding a then -exotic oscilloscope.

Studer's first involvement with tape
recorders - the product which has
come to be most closely associated with
the Revox and Studer names - came
in 1949, when the European importer of
the U.S.-built Brush tape recorder asked
Studer to modify a group of these
recorders for European voltages and line
frequencies. After engineering all of the
complex elements required for the con-
version, Studer bought 500 of the ma-

chines to sell himself and simultaneously
commenced development of a recorder
of his own design. Marketed in 1950 un-
der the Dynavox name, the first Studer -
developed recorders were rapidly ac-
cepted among broadcasting and profes-
sional users, and the company's long
tradition of simultaneous involvement in
professional and amateur recording ap-
plications began.

Throughout the '50s, Studer Revox
built the compact, extremely rugged
open -reel machines that were de rigueur
among the location recordists of the day,
including early examples of three -motor -
transport -equipped and direct -driven
machines (both introduced in 1954).

Studer Revox products from the
'60s and '70s are readily familiar
to American audiophiles. The

A77 portable open -reel recorder was
among the most successful reel-to-reel
designs ever marketed in terms of sales
volume and was remarkably long-lived
for a consumer electronic product as
well (12 years without major changes;
now succeeded with the B77). A series
of amplifiers, preamplifiers, and tuners
based on the visual styling of the A77
have met with only moderate success in
the U.S., perhaps due to their cosmetics
or their comparatively modest power out-
put ratings, but they remain very well re-
spected throughout Europe and Asia.
The company is now a major manufac-
turer of loudspeakers, tangential -track-
ing turntables, a full spectrum of profes-
sional recorders and ancillary equip-
ment.

Dr. Studer himself possesses enor-
mous personal reserve; his voice rarely
rises above a murmur. In contrast to an
extraordinary personal containment,

however, are Studer's candidly
expressed judgments of the future

of high fidelity, his competitors,
and the road to The Digital

Revolution. Here, he goes
far beyond the degree of
openness revealed by most
corporate executives, as

The Revox A77 was
popular for more
than a dozen years.

can be seen in his conversation with
Features Editor Gary Stock.
Audio: Studer Revox has made its posi-
tion of welcoming the Digital Revolution'
while continuing to work with analog
technology admirably clear in recent
months, but the specific formats and
technological approaches that your com-
pany will support haven't yet been dis-
cussed publicly. Where will Revox go,
for instance, with respect to a digital au-
dio disc format, and will you become in-
volved in the manufacture of a digital au-
dio -disc player?
Studer: We will support the Philips Opti-
cal Compact Disc format which as you
know uses a small, 4 '3 -inch disc read
by a laser element. The reasons for our
choice are straightforward. The Philips
system offers ample playing time, ade-
quate dynamic range and low distortion,
all in a compact form. It does not make
the error of being too complex in its digi-
tal encoding or in its physical mecha-
nism, just for the sake of specifications.
We intend to manufacture a disc player
as soon as it is appropriate to do so, and
we will, in fact, shortly be acquiring a
Compact Disc license.
Audio: What about efforts in related
fields? Will Studer Revox also become
involved with the videodisc, or perhaps
videocassette?
Studer: Our intention is to remain in the
audio field. But there is no question that
the digital disc will be in our develop-
ment program.
Audio: What about the idea of a con-
sumer digital tape recorder?
Studer: We have done considerable
thinking on that question. One approach
that could be realized using current -day
technology would be a digital cassette
recorder using either the Elcaset or the
Unisette. [These are both large two -reel -
cassettes developed as high -quality al-
ternatives to the traditional Philips cas-
sette. - Ed.] Such a device, with a
sampling rate somewhere between 34
and 44 kHz, would have the capability of
45 minutes of stereo playback. With the
proper analog -to -digital and digital -to -an-
alog (A -D and D -A) converters, there
need be no audible phase shift to 18
kHz, and beyond that, a man of my age
cannot hear [laughter].
Audio: But would this approach be the
ideal one, or is a clean sheet of paper
the best starting point for a consumer
digital tape machine?
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We will support the Philips
Compact Disc which offers
ample playing time,
adequate dynamic range,
and low distortion.

Studer: Neither the Unisette nor the El-
caset is an ideal device. We would like to
propose a new type of cassette pack-
age, specifically designed for the pur-
pose.
Audio: What would a cassette designed
for digital look like?
Studer: Somewhat different from either
Elcaset or Unisette. For one thing, the
spools on the Elcaset are held in place
by the player when it is loaded to prevent
friction that could cause wow and flutter
and to provide a carefully controlled
movement of tape. Such a technique is
not really so important when the tape is
digitally encoded because one can do a
lot of electronic correction, making a
PCM recording much less affected by
mechanical wow and flutter. With a new
cassette format, one could simplify the
mechanical elements and reduce the
cost considerably. However, in any new
cassette designed for PCM, one would
have to pull the tape out of the cassette

in order to play it and guide it accurately
across the heads. This is because a very
low tape speed would be required on
this type of cassette, due to the need for
distributing the musical information on
several tracks to facilitate the correction
of errors.
Audio: Then a great deal of redundancy
would be built into the format. [Redun-
dancy is the deliberate repetition of infor-
mation done in order to prevent a
momentary signal loss from eliminating
parts of the final signal. - Ed.]
Studer: Yes, in order to distribute the
information. The density of information
on such a digital cassette would be so
high that one is dependent on a very
good out -of -shell tape guidance system
where the tape does not skew.
Audio: How large would such a cassette
be, and what tape width would it use?
Studer: It would probably use 1/4 -inch

tape, and be about the size of a Unisette
or Elcaset [which are in turn approxi-

mately the size of a Beta -format video-
cassette - Ed.].
Audio: How much would one of these
digital recorders cost, and how soon
could it be available, either from Studer
Revox or another source?
Studer: Machines of this type could be
built within four to six years, and the
price would probably be approximately
$3,500 U.S. (1980). Technology is
changing very rapidly, though, and in
four to six years we will have very highly
integrated circuits, and these chips will
bring the price down considerably in the
first couple of years after the product is
introduced.
Audio: What might the price be after a
full reduction of all electronic elements to
integrated -circuit form?
Studer: A good digital tape recorder
won't ever be as cheap as a good cur-
rent -day cassette recorder because the
heads in a digital unit will require multi-
ple, extremely narrow gaps. These
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Copies made over four
generations on a digital
machine sound far worse
than first -generation tapes
or tapes made on a good
analog machine.

heads will always be considerably more
expensive than a normal analog tape
head. A digital tape machine could
eventually cost as little as $1,500 U.S.
once the chips become available, how-
ever.
Audio: Do you feel that present-day digi-
tal studio recorders have substantive
sonic deficiencies? Is there a character-
istic "digital coloration" that they impart
to music?
Studer: There is some coloration. De-
spite what is said to the contrary, copies
made over four generations on a digital
machine sound far worse than first -gen-
eration tapes or tapes made on a good
analog machine. It all comes back to the
fact that present-day A -D and D -A con-
verters are the source of the problem.
There are extremely good converters
available, but they are also extremely ex-
pensive. With the right converters and
the right anti-aliasing filters, there need
not be any distinctive "digital colora-
tion." Remember that new technology is
never perfect at the time of its first com-
mercial introduction. The automobile is
over a century old, yet still very imper-
fect.
Audio: A question about the business
side of the audio industry, Doctor. Given
the present rates of currency exchange,
virtually all Western European goods -
be they German automobiles, Swiss
watches, or French suits - are rather
expensive by American standards, Japa-
nese -made products, including their au-
dio products, are by contrast moderately
priced. How do you see this disparity af-
fecting the future of Studer Revox? Do
you think that European products of high
quality can remain competitive with Far
Eastern goods?
Studer: There is no way that we in West-
ern Europe can compete directly with
Japanese mass-produced merchandise.
In 1979, our basic labor wage in Germa-
ny was 23 Deutschmarks per hour, while
in Japan, the basic wage was equivalent
to 16 Deutschmarks. The Japanese
work a week that is 15 hours longer, on
the average, and also work more in-
tensely than Europeans or North Ameri-
cans. The only salvation for a European
company is to offer superior technology,
greater innovation, and a better -quality
product. That is the only way for us to
survive and prosper.
Audio: If large Japanese firms continue
their large-scale research and develop-

STUDER'S LATEST
After years of speculation about

the intentions of Studer Revox in the
cassette field, the company will intro-
duce its first cassette machine some-
time this spring. The B710, as it is

designated, is pure Revox: Unortho-
dox in approach, visually distinctive,
built like a battle cruiser, and con-
comitantly pricey. Some recording -
studio engineers and serious au-
diophiles are already calling it the
"reference standard cassette deck,"
based on the Revox reputation and a
brief U.S. showing last autumn.

The B710's transport consists of a
total of four motors mounted on mas-
sive multiple castings; two direct -
drive spooling motors and a Hall -ef-
fect capstan motor for each of the
two capstans. As is common in Euro-
pean cassette machines, the cassette
snaps into place on the front panel,
rather than being held in an enclosed
well. The head block assembly is
hinged and swings up like a trap door
to engage the tape. The entire trans-
port is controlled by a microprocessor
that also runs the digital display and
clock functions, the deck's various
memory functions, and a timer circuit
capable of turning on both the deck
and an ancillary component at a

predetermined time.
Interestingly, despite the presence

of a microprocessor, Revox has cho-
sen not to incorporate an automatic
bias/equalization optimization circuit
of the type now popular on top -line
Far Eastern cassette decks, and has

also located the B710's bias fine -ad-
justment potentiometer internally,
rather than on the front panel. Dr.
Studer comments that such adjust-
ments can only be made with preci-
sion by technicians using the appro-
priate test gear. The machine does
incorporate automatic switching of
EQ based on the coding slots found
in many cassette shells, as well as
manual tape selector switches. An-
other interesting point concerns the
Dolby HX switch in the lower left por-
tion of the prototype's faceplate. Re -
vox engineers decided in the latter
stages of development to remove the
feature (production versions will obvi-
ously not have the switch). Dr. Studer
noted that "the disadvantages of Dol-
by HX, especially with respect to
modulation noise, proved in the end
to outweigh the advantages."

Metering on the B710 is done by
two LED bar displays, calibrated in 1 -
dB increments from -10 to +6 dB
and in 2 -dB increments over most of
the remainder of their range. The
heads are Revox-built Sendust/ferrite
units. As is characteristic of Studer
Revox equipment for both home and
professional use, the electrical ele-
ments of the B710 are individual
printed circuit modules that lock into
a master board.

Oh yes, the price. If you have to
ask, you may not be able to afford it.
Revox estimates the ticket at about
$1,800. After all, Swiss precision
never comes cheap. -G.S.

The Revox
B710 will be
the firm's first
cassette deck.
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1939...FIRST DIRECT -DRIVE TURNTABLE SYSTEM.

1951...FIRST MOVING -COIL CARTRIDGE.

1972...FIRST DIGITAL (PCM) RECORDING.

1981...DENON'S DP-6OL DIRECT -DRIVE TURNTABLE.
The latest stage in Denon's refinement of direct -drive is the

DP -60L Semi -Automatic Turntable. It uses a unique AC Servo-
motor with a quartz "clock" speed -reference to achieve exceptional
torque and speed accuracy, while eliminating the corrective speed
surges that degrade the performance of other direct -drive turn-
tables. The DP -60L is supplied with two plug-in tonearm wands-
one straight and one S-shaped-to assure a precise match -up
with the characteristics of any phono cartridge.

The result? Musically cleaner sound, free of sonic smearing.
The Denon turntables for 1981: Six musical instruments

from the company where innovation is a tradition.

In 1939, while
many turntable manu-
facturers were trying to
make the transition
from horn phono-
graphs to electrical
record players; Denon
developed its first
direct -drive turntable,
(shown above). Denon
engineers discovered
that only a direct con-
nection between motor
and platter- free of the
pulleys or belts found
in more primitive dnve
mechanisms - could
completely eliminate
speed fluctuations that
obscure musical detail.

Today many turn-
table makers have dis-
covered the virtues of
direct -drive. It is now
the accepted means of
approaching state-of-
the-art performance.
But only one comí any
has had 40 years to
refine the direct -drive
principle. It is the same
company that 29 years
ago developed another
technology now in
widespread use: the
Moving -Coil Cartridge.
It is the same company
that changed the entire
process of recording
music by inventing digi-
tal (3CM) recording.

The company is
Denon.

DENON
Imagine
what well
do next

Denon America. Inc
27 Law Drive, Fairfield, N J 07006
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The only salvation for a
European company is to
offer superior technology,
greater innovation, and a
better -quality product.

ment efforts, however, can European
companies continue to hold an edge in
innovation? Or is it likely that Japanese
products will become as technically ad-
vanced while the production costs of the
Far East remain moderate?
Studer: I can only speak for my compa-
ny, but I believe we will retain our edge
over Far Eastern competition. Our com-
pany is not a typical commercial firm in
that there is a lot of idealism both on my
part and on the part of the employees.
That should make all the difference. We
do not intend ever to lag behind in tech-
nology. A very substantial part of our
profit is invested in new technology, new
machinery, and so on. We believe
strongly in a commitment to remaining

first in our field.
Audio: As you are a major innovator in
the field of high fidelity, I'm interested in
your perspective on updoming changes
in home high-fidelity systems. Do you
believe that we will see a return to multi-
channel sound in the home - that is,
more than two channels - as a means
of reproducing concert -hall ambience or
other special sonic effects?
Studer: No. I don't believe that the qual-
ity of reproduction we have today will be
greatly improved by the addition of more
channels of information.
Audio: What do you feel will be the next
big step forward in home high fidelity?
Studer: There is no question in my mind
that the introduction of the PCM disc will

mark the next milestone in audio devel-
opment. Two of the most serious prob-
lems we have in home music reproduc-
tion - dynamic range and distortion -
will both be greatly reduced in magni-
tude by the digital disc.
Audio: Beyond the digital disc, what
might be the step that follows?
Studer: I see certain possibilities. One is
to substantially increase the storage den-
sity of the medium, which will in turn im-
prove its resolution and playing time.
Whether this will have any direct sonic
benefit is another question. All things
considered, though, I think I am content
for the moment to work on achieving the
full benefits of digital technology and to
wait a bit for the step that follows. A

A DIGITAL MANIFESTO
The worldwide transition from ana-

log to digital that we'll witness over
the next decade will be an expensive,
involved, and risky stage for manu-
facturers. Those firms which develop
or back the right formats and techni-
cal approaches will reap huge
rewards, while the losing firms will in
some cases lose big. Many compa-
nies in the audio industry, therefore,
are jockeying for position, remaining
uncommitted on the issues of stand-
ards and formats, and sizing up the
competition.

All of which makes the Studer Re -
vox position on the digital transitional
phase a refreshingly candid one. In
addition to taking clear, early stands
on its choices for both professional
and consumer digital formats, Studer
Revox has also promulgated a sort of
Digital Manifesto that discusses the
technical and political sides of the
digital transition in very candid terms.
Released to both the press and the
professional recording community
late last year, the 26 -page brief
discusses Studer Revox objectives
and thoughts on achieving a smooth
transition with a precision of thinking
that matches what goes into its mo-
tors, circuit boards, and tape heads.
The document speaks for itself best:

"Audio PCM is on its way. As we
all know, the first prototypes are oper-

ating, and the first multichannel re-
corders will soon be available on the
market . . . . Will Studer go PCM?
Yes, Studer will ... .

"At the same time, we think that
analog equipment still has a long way
to go. Too much has been invested in
analog products to discard them
hastily. New, improved, easier -to -use
analog products will appear along
with matching PCM components. If

they are correctly designed, they can
coexist peacefully for a while... .

"Introducing PCM the right way,
at the right time, is a vitally important
task for both users and manufactur-
ers. To help you decide how, and
when, and how fast audio PCM
should be introduced, we would like
to give you a few facts about the
emerging technology ...

"There is little doubt that audio
PCM studios will have to accommo-
date at least two sampling rates, one
for studio recordings and the other for
consumer recordings. Translating a
digital signal from one sampling rate
to another is basically possible, al-
though it may involve a great amount
of circuitry .... Sampling rate con-
version is made very much easier if
the two sampling rates are in simple
ratio, like 8 to 7. The cost of conver-
sion increases very rapidly if unfa-
vourable sampling rate ratios are cho-

sen or if they become necessary be-
cause of conflicting standards ...

"There should be standards for
audio PCM discs, pseudo -video PCM
on VTRs (both consumer and profes-
sional), and for stationary head studio
machines. The different standards
should be harmonized, and make sig-
nal conversion and transfer from one
product to the other relatively easy. In
the long run, bad standards cost a lot
of money and effort .... We need an
interface definition for digital audio,
with an audio PCM signal format, and
control bits for simple interconnection
and remote control. This means con-
nectors, plugs, signal levels, timing,
and lots of details.

"How should standards emerge?
Perhaps by consensus, though we
doubt it. If the process of standardiza-
tion by conferences is too slow, the
proposals of a major manufacturer of
audio PCM should be adopted."

38 AUDIO/APRIL 1981

AmericanRadioHistory.Com



MORE MUSIC.
LESS NOISE.

MORE MACHINE.
SANSUI.

D-SSMt

Noise s a thief. It robs you of the quality of music you are en-
titled to hear from a fine cassette deck. On the right is a picture
of a type of dynamic distortion known as modulation noise. It
makes music sound gritty, whether 'he sound is loud or soft. What these spectrum analyzer
traces show, and your own ears will confirm, is that Sansui's new D -550M cassette deck with

wdncu nSf _ with SC --
_

its exclusive (pat. pending)
Dyna- Scrape Filter, reduces modulation noise by as much as
10dB! That represents a startling audible difference and a profound reducion
in this most pe-vasive of tape noises. Until now, scrape filters were found only in professional
reel to reel tape decks. Now Sansui has ingeniously engineered this valuable technology
into a truly affordable cassette deck.

The D -550M is a 3 -head machine with full IC logic control. It has a frequency response
from 25-21,000Hz (e 3dB, metal tope); user adjustable bias control; 2 -motor drive that
reduces wow and flutter to a miniscule 0.035% (WRMS); plus slate -of -the -art heads and
electronics that improves signal to noise ratio to 70dB (with Dolby -B -M).

And if it is logical for our top -of -the -line D -550M to have full IC logic, t -en it is logical for
our more modestly priced D -300M to have it as well. In fact, much of Sansui's advanced
technology that's in our most costly models is also found across
the entire Sansui line. Indeed, our owest priced cassette deck, SANSUI
the D -95M, like the D -550M, D -350M and D -300M, has metal CASSETTE DECKS
tape capabili'y.

D -550M
More music, less noise. More machine. Better value.That's Metal -Tape Compatible

D -95M what Sa'-:sui cassette D -350M
decks are all about. Metal -Tape Compatible

Cone see the full D -300M
line now at your local Meta! -Tape Compatible
Sansui dealer. D -95M'

Meta! -Tape Compatible

D -95M availabe in
silver only. Al other
modelsin silver o-bla

SANSUI ELECTRONICS CORP.
Lyndhurst, New Jersey 37071  Gardena, Ca. 90247
SANSUI ELECTRIC CO. ID., Tokyo, Jcpan
In Canada: Electronic Distrib.,tors

Elver No. 22 on Reader Service Card
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URPA
STEREO MUSIKON DI:

March 17, 1893
Eugene Pitts, Editor
Music -Box & Player -Piano Fancier Magazine
New York, N.Y., U.S.A.

Dear Friend Eugene,
I am greatly pleased to learn that, notwithstanding the

general dullness of business, you have succeeded in
obtaining an editorship. I doubt not your publishers will
regard themselves fortunate in securing your services, In
the meantime, accept my congratulations upon your
success. M-B&P-P F has long been one of my favorite
publications. I am sine that, under your tenure, it will go
on to even greater popularity.

Also, accept my congratulations upon the birth of
your son, Eugene Pitts II. May his years be long, may he
honor his parents and be the blessing and support of
their declining years. I anticipate holding the young gen-
tleman on my knee, and will be over to see you in a few
weeks.

Young Eldridge Johnson was in our offices recently,
demonstrating the Gramophone, which he has been im-
proving for the Edison Company. He was attempting to
raise funds to organize a company to manufacture the
device in Camden, N.J.

At first, we marvelled at the machine, but once the
surprise of hearing the sound of a full orchestra issuing
from a trumpet was abated, l halted the accolades with a
statement that, while it was an interesting toy, it was
never going to replace the player -piano. I pointed out
that while a player -piano sounds exactly like a piano, his
Gramophone did not sound exactly like an orchestra,
unless the listener imagined himself with one ear to the
keyhole of a music hall. I asked, "Do you seriously be-
lieve that gentlefolk will purchase for their parlors an in-
strument which implies voyeurism in its owner?" I admit-
ted that some elements of the lower classes indulge in

40

AmericanRadioHistory.Com



'
/ listening at the keyho'es of music halls, but only because

they could not afford 3 ticket to get inside. "Do you
seriously believe " I queried him, "that the better people
will squander their diligently earned money to experi-
ence the entertainment of paucers and degenerates?"

"Not likely," you mad well inagine.
My closing remark was that if cur creator had intend-

ed us to listen to an orchestra though a single trumpet,
he would have blessed us w th but a single organ of
hearing, most probably in the middle o- our foreheads.
Needless to say, the ertire assenolage expressed great
mirth at this witticism, all except for young Johnson, that
is. I am afraid that his lack of vision is only exceeded by
his dearth of hunor.

He provided a feeble argument. telling us about a dog
that mistook a recording of its dead master's voice for
the real thing.

"There is the market for your Gramophone" I cried,
"sell them to dogs for their kennels, for, while you may
fool an animal with your devise, a human will never fall
for it!"

At this point, the young scoundrel made a statement
to the effect that my sainted mother was a member of
the species under discussion, and suggested that I buy
one for her kennel. As my shop foremar and his appren-
tice prepared to eject the whippersnapper, I held aloft
the Stereopticon, which is always on my desk for view-
ing the "Art Studies" I collect.

"Young man," tiunderad, "when your Gramo-
phone renders music as realistically as the Stereopticon
renders the female fcrm, then will polite society pur-
chase it, but nct before!" Whereupon, I gave the signal
to my foreman and the bonder was tossed into the
dungheap alongside cur wagon -loading platform. From
his foul language, it was appa-ent that his keyhole -listen-
ing encompassed mcre than music halls; the wretch

The LIRPA Player -Piano Works
"The sound of Bucharest is heard 'round the world."
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NOTE: The attached letter, in Prof. Lirpa's stilted Romanian
contains the earliest mention of the StereoMusikon. It was found
in the correspondence files of Eugene Pitts I, who at that time
was editor of a publication for music machine buffs. The El-
dridge Johnson referred to in the letter went on to fame with the
Victor Talking Machine Co. It is ironic that Edison's and John-
son's Victrola, as it was later called, became world famous,
while the StereoMusikon has virtually vanished beneath the
sands of time. Prof. I. Lirpa's letter is translated herewith, begin-
ning at the lower left.

SI1ETCHN91 C/RPA STEREOMUSIñON

The initial sketch by Prof. I. Lirpa in which he delineated the
basic principles of the StereoMusikon system. Although produc-
tion models differed slightly in detail, the design was fundamen-
tally unchanged.
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could have only gotten those words eavesdropping at a
bordello - one patronized by Navvies, at that.

You will probably be approached by the charlatan, in
the interests of publicising his "Canine -O -Phone." Con-
sider yourself warned.

That incident, unpleasant though it was, did start me
to thinking about how a realistic -sounding device might
be made, utilizing the principle of the Gramophone. I

believe that it is possible to develop this "StereoMusi-
kon" so that it approximates the experience of listening
to an orchestra within a music hall, preferably from an
expensive seat.

You may rest assured that I will keep you informed as
to the progress of the invention. It is possible that you
may even desire to publish an article about the device,
although it may never hope to displace the player -piano
from its place in the parlors of America.

My kindest regards to Mrs. Pitts; I remain,
Faithfully your friend,

Prof. I. Lirpa
Bucharest, Romania

Accompanying the StereoMusikon was an operating manual in-
tended to explain the machine to its new owner. Considering the
exotic nature of its mechanism, the device's manual seems a bit
skimpy, especially when compared to its modern-day equiva-
lent. We have reproduced the contents of "Working Your
StereoMusikon" herewith, and as you will see, "working" is no
exaggeration.

CREDITS: Created and produced by Jim Wilson `1981; photogra-
phy by Carl Waltzer; disque graphics by Rick Stark; metalsmith-
ing by Stanley Smokier; woodcraft by Willy Dotson; needlework
by Kas Schlots-Wilson, and demonstration by Tom Saunders.

MUSICAL HYGIENE

Cleanliness is of the utmost im-
portance in the successful operation
of your StereoMusikon. For this
purpose, we have included two tow-
els of Egyptian cotton for cleaning
of the hands and the disques played
by the machine. It must be remem-
bered that the right towel is for the
hands and the left is for the disques.
Failure to remember this will result
in harm to one of the above; we for-
get which.

2

INTRODUCTION

Welcome to the world of musical
verity. Your new StereoMusikon is
the supreme achievement of our age.
With its aid, you may close your
eyes and be instantly transported to
an expensive seat in a music hall, a
box at the opera, or the reviewing
stand at a parade. Like other of life's
pleasures, StereoMusikon owner-
ship entails hard work and educa-
tion to achieve. But, with practice,
anyone capable of mastering Greek
and Latin and repacking the bear-
ings of a steam carriage may readily
avail himself of the joys of
StereoMusikon stewardship. This
booklet contains everything one
need know to operate the machine,
except some of those fine points
which come only through years of
practice.

STYLI PRESSURE

Insufficient pressure on the styli
will result in music which sounds as
though one were in a cheap seat at
the music hall, while too much re-
sults in the styli slicing the disque
into what resembles a spiral of lico-
rice. We have devised a simple test
for correct pressure. Place a finger-
tip between the styli and strike the
trigger. If the skin is punctured, ad-
just for less pressure. If it does not
hurt, adjust them for more.

3
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DISQUE CHANGING I

There are two ways of changing
disques on your StereoMusikon. In
the automatic mode, one presses the
foot pedal and an almost miraculous
process occurs. The tone arms snap
apart, the plenum assembly rotates
counterclockwise, and the drive arm
rises to release the disque. Then one
replaces the disque and presses the
pedal again. Music plays.

4

ABOUT SAFETY

There is risk in all pleasure. As
the StereoMusikon is extremely
pleasurable, you may rest assured
that the risks are commensurate.
The most important warning is de-
picted in the photograph above.
That warning is NEVER STICK
YOUR HAND IN THERE! Other
things to remember: Do not press
the drive arm release whilst the mo-
tor is still spinning, and always steri-
lize the styli before pressure tests.

6

DISQUE CHANGING II

Serious StereoMusikonnerati will
most likely prefer the manual mode
of changing, in which one gives a
sharp blow to the styli trigger, forces
the tonearms to the right, applies
fifty pounds of force to the drive
arm release, hopefully locking it into
the raised position, replaces the
disque, and repeats the process in
reverse. Music plays.

5

MAINTENANCE

Although the StereoMusikon is as
perfect a machine as one could im-
agine, it still requires certain up-
keep. We include a tool kit for this
purpose. It contains an oil can for
treating all sliding metal surfaces
and the oil is also good for polishing
the cabinetry. The Stylus Wrench
facilitates removal of styli for sharp-
ening and sterilization. The tube of
grease is for packing the baseplate
bearings.
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EQUIPME\T ROFILE

SONY
ST -J75
FM TUNER

Manufacturer's Specifications
Mono Usable Sensitivity: 10.8 dBf

(1 .9 µV).
50 -dB Quieting Sensitivity: Mono,

16.8 dBf (3.8 µV); stereo, 37.3 dBf
(40µV).

Signal -to -Noise Ratio: Mono, 92 dB;
stereo, 87 dB.

THD: Mono, 0.05 percent at 100 Hz, 1
kHz and 10 kHz; stereo, 0.07 percent
at 1 kHz, 0.08 percent at 100 Hz, and
0.20 percent at 10 kHz.

IM Distortion: Mono, 0.05 percent;
stereo, 0.07 percent.

Selectivity: 90 dB.
Capture Ratio: 1.5 dB.
Frequency Response: 30 Hz to 15

kHz,. +0.2, -0.5 dB.
AM Suppression: 65 dB.
Image Rejection: 95 dB.

Until now, it has been commonly accepted that frequency
synthesizing tuners offer more precise tuning than is possible
with conventional mechanically tuned systems, but that they are
inferior to the best of the variable-capacitor-funed units insofar
as signal-to-noise ratios and distortion figures are concerned. All
of that will change now that Sony has introduced their new digi-
tal synthesized tuner, Model ST -J75. Its signal-to-noise ratio ex-
ceeds that of any tuner we have ever measured and is, in fact,
unmeasurable on our presently available test equipment. Just
how Sony managed to accomplish this feat will be explained
presently, but for the moment let's examine the layout of this
new product.

I.f. Rejection: 1 00 dB.
Spurious Rejection: 100 dB.
Sub -Carrier Rejection: 75 dB.
Muting and Tuning Threshold: Low,

25 dBf; high, 45 dBf.
Output Level: 750 mV.
Power Requirements: 120 V, 60 Hz,

20 W max.
Dimensions: 17 in. (43.18 cm) W x 31/4

in. (8.25 cm) H x 121/2 in. (31.75 cm)
D.

Net Weight: 10 lbs., 10 oz. (4.78 kg).
Price: $450.00.

Near the center of the slim front panel is an alpha -numeric
display area which shows tuned -to frequency, programmed sta-
tion numbers (up to eight separate frequencies can be memor-
ized and recalled at will), and the words "memory" and "set"
which indicate readiness to program the tuner and to have it
memorize station frequencies, when appropriate. Frequency dis-
play utilizes up to five digits so that incremental tuning may be
accomplished in 50 -kHz steps (e.g. 104.35).

To the left of the display area is a signal -strength indicating
system consisting of five LEDs and several status words which
become illuminated to indicate such things as method of tuning
in use (manual or auto), status of muting (off, low level or high
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level), and mode (auto FM/FM stereo or stereo -only). The words
"cal tone" below the signal -strength LEDs light up when the
built-in 400 -Hz calibration tone is activated.

A power switch is located at the extreme left of the panel.
Below the display area and word indicator areas are a program
on -off switch (used in conjunction with a separate, optional PT -
77 timer for unattended recording), a button labelled "next call"
used to set next programmed station, a memory-set/program-
set button, a memory scan button, the aforementioned 400 -Hz
calibration tone button, a mono/stereo mode switch, and a mut-
ing switch. The first touch of the muting switch turns off the
muting and activates manual tuning. Successive touches of this
switch introduce low-level or high-level muting in the auto -tuning
mode. Just below the frequency display are a pair of tuning
buttons which cause tuned -to frequencies to change in an up-
ward or downward direction, automatically or manually, depend-
ing upon the setting of the muting switch. The right section of
the panel has eight push buttons, each of which can be set to
recall a favorite station frequency. Tiny windows above each
button can be "loaded" by the user with frequency numerals
corresponding to the memorized station frequencies of each of
the eight buttons. Sony calls them "multi -process" memories
since they can go from any station to any station, randomly, in
either mono or stereo mode, and will call up each station at the
muting level required for each station. These station memories

nonvolatile retained for as 10
with the power cord disconnected!

When the "scan" button is pressed, the tuner tunes to each
of the eight memorized frequencies in sequence, remaining at
each frequency for about 3.5 seconds. If the listener likes what
he or she hears at any of the settings, the "set" button is
pressed to lock the program in, If the tuner is used with an
external timer, such as Sony's seven-day programmable timer,
the PT -77, it is possible to program for unattended recording
and playing of up to eight preset stations in any sequence de-
sired.

The rear panel of the ST -J75 is equipped with the usual 300 -
ohm and 75 -ohm antenna terminals as well as with the expected
output jacks of the phono-tip type. The 75 -ohm antenna con-
nection is a coaxial type.

Technical Highlights
Among the outstanding performance characteristics of the

ST -J75 tuner are its extraordinary freedom from noise. A con-
tributing factor to this low -noise performance is Sony's newly
developed "direct comparator," a multi -functioned IC.

In all frequency synthesized tuner designs, the tuner's local
oscillator frequency is constantly compared with a quartz -gener-
ated reference frequency. This comparison is made by a phase
comparator IC. Previously, conventional phase comparators
have operated at a frequency of 10 or perhaps 12.5 kHz - well
within the audible range. Some of the signal from the compara-
tor "leaks" into the high -gain stages of the tuner's front end,
causing audible background noise and affecting the perform-
ance of such tuners. Sony engineers concluded that if the com-
parator frequency could be raised above the audible range,
background noise in synthesized tuners could be drastically re-
duced. This led to the development of a new phase comparator
IC, Sony's CX-778.

Unlike conventional comparators which require an external
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prescaler to divide the local oscillator frequency down to a
usable value, this IC operates at high enough frequencies to
accept the local oscillator frequency directly. The comparator
frequency, in fact, can be raised to 50 kHz, well above the
audible range. The result is a great reduction in noise.

Laboratory Measurements
Mono and stereo quieting and distortion characteristics of the

ST -J75 stereo FM tuner are plotted in Fig. 1. Usable sensitivity
in mono measured exactly 1 .9 µV (10.8 dBf), as claimed, while
the 50 -da quieting level was reached with signal inputs of only
2.7 µV (13.8 dBf). In the stereo mode, usable sensitivity mea-
sured 6.5 i.tV (21 .5 dBf) and 50 -dB quieting was achieved with
a signal input level of 39.2 dBf, somewhat higher than claimed.
We were unable to confirm Sony's claimed 92 dB signal-to-
noise figure in mono or 87 dB in stereo simply because our
signal generator has more residual noise in both the mono and
stereo modes. Still, we were able to read an incredibly high 90
dB in mono (the highest we have ever read for any tuner,
whether frequency synthesized in design or not) and 78 dB in
stereo. Harmonic distortion in mono, for a 1 -kHz signal at 100
percent modulation, measured a very low 0.075 percent, while
in stereo the measured THD was even lower, at 0.055 percent.

Distortion versus audio modulating frequencies is plotted in
Fig. 2 for both mono and stereo FM reception. At 6 kHz, the
highest required test frequency, harmonic distortion in mono
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This tuner will become
a new standard against
which all other tuners
will be judged.

was still only 0.08 percent, while in stereo it measured only 0.1
percent.

Frequency response was virtually flat from 30 Hz to 15 kHz,
within 0.1 dB. Response of a modulated channel's output as
well as that of the opposite or unmodulated channel is plotted in
the spectrum analyzer 'scope photo of Fig. 3. In this display,
frequency sweep is from 20 Hz to 20 kHz while vertical sensitivi-
ty is 10 dB per division. Separation at 1 kHz measured 50.5 dB,
while at 100 Hz and 10 kHz, stereo FM separation measured 50
dB and 42 dB respectively.

Switching to a linear sweep covering frequencies from 0 Hz
to 50 kHz (at 5 kHz per linear division), we plotted the crosstalk
components that appear in the unmodulated channel's output
when the other channel is 100 percent modulated with a 5 -kHz
signal. In Fig. 4, the tall spike at the left of the display represents
the desired 5 -kHz output from the modulated channel. The low-
er spike contained within that reference spike is the 5 -kHz out-
put from the unmodulated channel. The minute components to
the right represent harmonics of 5 kHz appearing in the unmod-
ulated channel's output, while the somewhat taller spike to the

Fig. 3 - Frequen-
cy response and
separation.
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Fig. 4 -Crosstalk,
components
for a 5 -kHz signal.
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Without it,an amplifier simply
isn't good enough for the Purist.

While everyone else was bogged down in
the same old concept, Kenwood's engineers

were busy developing a totally new way to
look at amplifier performance.

DRIVE
SIGMA

Traditionally, audio engineers have tended
to approach amplifier design from the same
misconception: that an amplifier and speaker
should function as separate entities; when in
reality they function together.

After years of extensive research, our
engineers have solved the problem with
a radical departure in amplifier design. It's
incorporated for the first time in our new
KA-1000 Purist Amplifier.

Kenwood's exclusive patented SIGMA
DRIVE ignores traditional amplifier -speaker

relationships by extending the KA-1000's
negative feedback loop past the output ter-

minals, all the way to the speaker terminals.
SIGMA DRIVE ties a speaker's behavior

directly to the amplifier's performance,
which produces an unprecedented damp-
ing factor in excess of 600 at the speaker
terminals and literally forces a speaker to
behave in perfect sync with the amplifier.

Just as impressive are the other Kenwood
advanced audio technologies which helped

pave the way for SIGMA
DRIVE.

For instance, an exclu-
sive non-magnetic chassis.
Dual power supplies, totally
separate from the main
chassis to further minimize
magnetic interference.

And DC amplification for
crystal clear onal response down to 0Hz.
Plus a built-in preamp for moving coil
cartridges.

We've also included our famous HI -

ORIVE

SPIUIERS

SPEEDTM circuitry, which allows the KA-1000
to react much faster to dynamic music
changes. And an ingenious touch -sensor

volume control that
increases to any
preset volume level

or fades to silence.
Of course,

there's even more
to the KA-1000 than we can possibly men-
tion in this limited space. For the complete
story, visit your nearest Kenwood Audio
Purist Dealer. And find out for yourself why
anything less simply isn't for the Purist.

Significant specifications measured at speaker
terminals: 100 watts per channel, minimum RMS
into 8 ohms from 20Hz to 20kHz with less than
0.005% total harmonic distortion. Transient Re-
sponse. Rise Time.0.9 microsecond; Slew Rate
-_120 volts per microsecond. Phono SIN: MM
93dB; MC 67dB. Special 10 meter speaker
cables included.

APd
s`KENWOOD

Not all Kenwood dealers carry these products. For the Audio Purist dealer
nearest you, write Kenwood, PO. Box 6213, Carson, CA 90749.

Enter No. 13 on Reader Service Card
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Every single measurable
parameter of this tuner
was beyond any criticism.

right is the 19 -kHz sub -carrier residual component which is
down some 55 dB compared to the reference (100 percent
modulation) level. (Frequency notations at the top of the display
should be ignored when viewing this linear -sweep spectrum
analysis photo.)

Low-level muting threshold was 10 µV (25.2 dBf), while the
high-level mute setting threshold was 90 µV (44.3 dBf).

Alternate channel selectivity measured a shade better than
the 90 dB claimed by Sony. Capture ratio measured 1.5 dB,
exactly as claimed, while image rejection, i.f. rejection, and spu-
rious rejection were all in excess of 100 dB. AM suppression
was remarkably high, especially for a frequency synthesized
tuner, measuring exactly 65 dB as claimed. Stereo switchover
(threshold) occurred at 6.5 µV (21.5 dBf).

We measured the signal strengths required to illuminate the
five signal -strength LEDs and found that they lit sequentially with
input signal levels of 8.7 dBf, 29.8 dBf, 37.2 dBf, 45.2 dBf,
and 54.7 dBf. These signal -strength points are far more useful
than those usually established for conventional mechanical sig-
nal -strength meters. In fact, the graphic arrangement of the
LEDs is worth mentioning, since the first two LEDs are arranged
at a lower level on the panel than are the remaining three. The
visual implication is that only when the third (or fourth or fifth)
LED illuminates is the signal strong enough for acceptable ster-
eo reception, and that turns out to be exactly true.

Listening and Use Tests
The Sony ST -J75 stereo FM tuner is, without a doubt, one of

the finest, if not the finest tuner I have ever heard. One need not
make any excuses for this tuner because of its precision tuning;
it's simply no longer true that this form of tuning makes neces-
sary a trade-off or acceptance of a poorer signal-to-noise ratio or
higher levels of distortion. Every single measurable parameter of
the tuner was beyond any criticism, and I firmly believe that this
tuner will become a new standard against which all other tuners,
frequency synthesized or conventionally tuned, will be judged in
the future.

To be sure, there are very few broadcast stations in my listen-
ing area that transmit signals worthy of a tuner such as this, but
with the one or two that do, the audible difference is truly amaz-
ing. To satisfy our own curiosity, we "transmitted" several of our
favorite recordings via a laboratory closed-circuit hookup directly
to the antenna terminals of the tuner. A comparison of the sound
of the ST -J75 against what we had previously regarded as our
reference tuner quickly convinced us that we were in the pres-
ence of a new and definitive stereo FM tuner. Finally, the clear
advantages of frequency synthesis have been matched to super-
lative basic tuner performance. If FM is an important program
source to you, you can't afford not to audition this engineering
masterpiece from Sony. It is, as that company often says, the
one and only. Leonard Feldman

Enter No. 90 on Reader Service Card

Ever hear a Ruby?
It takes more than a ruby cantilever to make a
moving coil cartridge capable of excellent sound
reproduction. It takes imagination, engineering
knowledge and dedication to perfection.

The Dynavector DV/Karat series is the
culmination of these efforts.

ca --- «irfI l1-4a. +4SI2r,f12+...1 m

El' /1 \ p2

«m E G ' EG

Dr. Noboru Tominari, the creative
genius and founder of Dynavector,
developed a radical new technology
taking into account wave dispersion
and cantilever vibration theories.

Dr. Tominari reasons that the
"soft" sound of most cartridges
was due to the various delays of
frequencies along the length of
the cantilever.

The role of the cantilever as a
sound dispersing medium has
been mitigated by making it as

short and as hard as possible.
As a result, a solid laser cut
synthetic ruby cantilever only
2.5mm in length with a
diamond contact tip is utilized.

Another benefit of the
short/hard ruby cantilever is the
high resonance frequency
above 50 kHz. Therefore, the
elimination of rubber damping.
Without the "creeping time

effects of rubber" (temperature
changes and age deterioration), the

DV/Karat's ability to produce sound with
stunning realism, brilliant tonal balance

and exquisite detail is maintained over the life
of the cartridge.
The truth is in the listening. Call or write for the

name of a Dynavector audio specialist near you.

Dynavector Systems USA, 7042 Owensmouth
Ave., Canoga Park, CA 91303. (213) 702-8025.

Dyncivctor
WORLD LEADER IN MC CARTRIDGES
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Teac's
new look

in hearing
aids.

The sound you get is only as good as the
recording you make. So TEAC engineers have
pulled all stops to create a cassette deck that
helps you make the most distortion -free record-
ings you've ever heard. It's called the V-9.

It all starts with our revolutionary new
metering system. Color -coded, peak reading,
incandescent lamps, the likes of which you've
never seen. Bigger. Faster. Easier to read. Any
level over 0 triggers a red lamp at the speed of
light. So your eyes can tell you what your
ears miss. And at the
push of a button,
you can set
the metering
system for
metal tape.
There's no
more guess-
work.

Just crisp, clean, distortion -free recordings.
Next, put our new transport through its

paces. Three motors. Full IC Iogíc. The softest,
lightest, quickest transport controls you've ever
touched. And a totally new technology that
connects those controls directly to the motors to
eliminate solenoids. It's fast, efficient, smooth,
silent and extraordinarily reliable.

From its silky smooth, damped cassette com-
partment, to its motorized head -loading system,
the V-9 is a recordist's delight.Vísit your TEAC

dealer and give one
a try. You'll see

why we're
introducing a
totally new
look in hear-
ing aids.

11C21121~~2~2C:11 10~~1~~11
1sti4C'idi

V- 9 3 -Motor Cassette Deck

TEAC

©1981 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640.
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EQUIPMENT PROFILE

AUDIO
CONTROL
0-101 RTA/
EQUALIZER

Manufacturer's Specifications
Equalizer Section
Frequency Response: 3 Hz to 100

kHz.
Distortion: 0.025 percent.
S/N: 96 dB re 1 V.

Maximum Input & Output: 7 V.
Center Frequencies: 32, 60, 120,

240, 480, 960, 1920, 3840, 7680..
and 15,500 Hz.

Control Range: ±15 dB.
Subsonic Filter: -3 dB at 20 Hz, -21 dB

at 10 Hz

RTA Section
Display: 9 x 10 LED matrix.
Range: 16 dB with 2 -dB steps, 32 dB

with 4 -dB steps.
SPL Reference: 76 dB.
Adjustment Range: -00 to +35 dB.

General Specifications
Dimensions: 18'/4 in. (465 mm) W x

37/8 in. (100 mm) H x 7 in. (705 mm)
D.

Weight: 7 lbs. (3.2 kg).
Price: $549.00.
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The Audio Control C-101 equalizer and RTA combines a
number of interesting features, and the joining of the two func-
tions is quite advantageous for many equalization tasks. The
inclusion of a test microphone greatly facilitates making system/
room response tests. The majority of the front panel is occupied
with the equalizer boost and cut controls which have a more -
than -adequate ±15 -dB range. There are handy, and important,
center detents for the sliders. The left and right controls for each
octave are side by side, which is a timesaver if adjustments are
made in kind for both channels. The advantage is lessened
when the channels must be set differently, which would also
confuse the graphic display.

To the right of the controls are five push-button switches. The
Equalize Program and Equalize Tape switches are interlocked,
for the equalizer can be in only one signal path at a time. Tape

Monitor (Source) selects the line, or program, input or tape re-
corder playback to feed through the equalizer section. The des-
ignation might be a little confusing to some, but it makes more
sense if the user sees it as a replacement for his preamplifier/
receiver tape -monitor switch. The Rumble Reducer introduces a
crossfeed summing between the two channels so that out -of -
phase signals at the lowest frequencies are nulled out. Audio
Control feels that the benefits extend beyond the reduction of
rumble, actually improving the clarity of many records. Test data
and results from the listening tests of this unusual feature appear
later. Finally, a subsonic filter can be inserted into the signal path
to eliminate possible problems from record warps or other be=
low -band signals.

The RTA display is of good size with bright LEDs which are
easily seen in bright room lighting, even at some distance. In
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RTA mode, the distribution of energy is shown with a red LED in
each channel, and there is a horizontal row of green LEDs at the
zero reference. In Level mode, the green LEDs are extin-
guished, and a horizontal row of red LEDs appears at a level
corresponding to the total energy in all 10 channels. The center
frequencies are listed along the bottom, and on the right there
are scales for RTA from -8 to +8 dB (2 dB/step) and from -1 6
to +16 dB (4 dB/step) and for SPL from 64 to 92 dB (4 dB/
step), with the input level cal. pot at zero detent. The pot adjust-
ment range is from -00 to +35 dB, relative to the zero detent
position. Push-button switches, also at the right of the display,
select slow or fast display action, 2 or 4 dB/step scaling, Level
or RTA mode and power on/off. The front panel is attractive,
but the tan -on -brown designations are hard to read unless the
room lighting is on the bright side.

There are twin phono jacks on the back panel for connection
to the built-in pink -noise generator, which is just about essential
for doing some of the tasks made possible with the EQ/RTA
combination. There are also phono-jack pairs for tying the unit
into a tape monitor loop, as well as a set for connecting a tape
recorder back into the loop when desired. There is also a phone
jack for plugging in the supplied test microphone to feed the
RTA, which automatically disconnects the internal connection
from the EQ section.

A partial disassembly was made to permit examining the inte-
rior construction. There were six p.c. boards which had good
soldering, in general, but there were a number of spots with flux
residue. There was direct multi -pin plugging of one card into the
other. There was some springiness in the cards, but the layout
used made a fairly rigid assembly. The manufacturer provides a
most appropriate caution that the unit should not be used for
"pro audio applications."

Performance
Equalizer Section: With all of the controls at zero detent, the

frequency response was very flat with the -3 dB points at about
2 Hz and 200 kHz. The filter center frequencies were more
accurate than most such devices, with most discrepancies from
nominal less than 2 percent. Maximum boost and cut values
were close to 12 dB (Fig. 1), and filter shapes were fairly consist-
ent. With all sections at a maximum, the average change in gain
was about 16 dB with a 3 -dB ripple, a bit on the high side. For a
limit of Q = 1, the maximum boost with the 960 -Hz filter was
7.9 dB, a typical figure for octave -spaced filters.

The input impedance was 88 kilohms at 1 kHz, and fell slow-
ly at the highest frequencies to about 20 kilohms at 20 kHz,
which is high enough for any normal situation. The output im-
pedance appeared to be close to 150 ohms across the band,
which is even better than the specified 680 ohms. With all of the
sliders in detent, punching in EQ caused a gain change of -0.1 5
dB. This difference is quite insignificant, but there was no way to
match gains with combinations of boosts and cuts. The maxi-
mum input/output voltages were within 0.1 V of the specified 7-
V limit, except for a drop to 6.6 V at 20 kHz. The polarity of the
output was in phase with the input with or without EQ in.

In midband, the distortion was primarily second order, a su-
perbly low 0.0008 percent with EQ and 0.0007 percent with-
out. There was an increase at the frequency extremes, to 0.007
percent at 20 Hz and to 0.012 percent at 20 kHz. All figures are
for 1 V in/out, and they did not increase until the point of clip -
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Fig. 1-Frequency responses
of individual filter sections at
maximum boost and maximum
cut, of unit with no boost or
cut, and with all sections at
maximum boost and at
maximum cut.

10k 20k

5dB

10 100 1
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Fig. 2-Frequency responses
of the following: 960 -Hz filter
of RTA, equalizer channel A
output with rumble reducer
in and out -of -phase signals to
A and B Inputs, and (dashed
line) subsonic filter.

lOk 20k

ping was reached. The slew rate was about 8 V/µS with EQ,
one of the best figures measured on such a unit. Even with 6.0
V in/out, the distortion at 20 kHz was only 0.072 percent -
excellent performance. IM distortion was only 0.003 percent
with 2 V in/out, not rising with higher levels except near clip-
ping. The signal-to-noise ratio was 99.0 dBA re: 1 V, so good it
was hard to measure and 3 dB better than the spec.

Frequency response plots were generated (Fig. 2) of the sub-
sonic filter and the rumble reducer, which circuitwise are after
the equalizer filter sections. The plot of the rumble reducer was
made by feeding an out -of -phase swept -signal pair to the A and
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The filter center
frequencies were more
accurate than most
similar devices.
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Fig. 3-Top: Response first
measured of stage -monitor
speaker; middle: Response
after increasing tweeter
level and adjusting EQ, and
bottom: Swept response
of equalizer with
adjustments used.

B inputs. The curve shows that at 20 Hz there was 16 dB can-
cellation of in -phase voltages, 5 dB at 100 Hz and less than a
dB by 300 Hz. There are comments later in the in -use section
on reactions from listening with this function switched in and out.

RTA Section: Also shown in Fig. 2 is the response curve of
the 960 -Hz filter in the RTA, typical of its filters and those in
other inexpensive RTAs, with the skirts down about 8 dB at the
centers of the adjacent channels. The peak responses of each
filter with a CW test tone were within ±0.2 dB, with the excep-
tion that the highest one was 0.8 dB less sensitive - still very
good accuracy. Most of the filter centers were within 4 percent,

quite acceptable for the purpose. The response of the RTA to
pink noise was flat for all channels, with just a few lower -level
firings at 15.5 kHz.

The 2 -dB steps were all quite close, but the "4 -dB" steps
were actually about 3.3 dB each. The inaccuracy would proba-
bly not be noticed by most users, but it would be better to have
the full 4 -dB steps. There was a shift in displayed level between
Slow and Fast of about 2 dB. As the display is driven by both
channels of the EQ section, unless the mike is used, the mea-
sured sensitivity depends upon whether one or both channels
are driven. Sensitivity at Gain Cal was 84 mV for RTA and 226
mV for Level, both channels driven, double the figures for one
channel driven. The mike sensitivity was at considerable vari-
ance with the indicated 76 dB SPL for a zero indication on the
display. The display showed about 80 dB SPL with the actual
level at 68 dB, as shown by both an Ivie IE-30A and a GenRad
1933. There was a slight falling in the response of the supplied
microphone at 4 kHz and above and a roll -off at the low end,
starting at 125 Hz. For most purposes, the mike will probably be
satisfactory, but careful listening is suggested to forestall putting
in a low -end boost not really warranted. A supplied data sheet
indicated excellent response by a 3/4 -inch diameter microphone,
but the one supplied was actually 0.322 -inch diameter, which
also prevented its being checked with an acoustical calibrator.

A 500 -Hz tone burst was used to measure the time constants
of the display circuits. In Slow, the attack time was about 120,
mS, and the decay time was about 10 S. In Fast, the attack time
was about 50 mS, and the decay time was around 1 S. The
results appeared to be about the same whether in RTA or Level
mode. A single discrete tone was displayed 10 dB lower in Level
than in RTA. This is not the contradiction it may appear, for
equal energy in all 10 bands would result in the same display for
both modes. (Level in all bands with equal energy in each band
= level in one band + [10 log N = 10 log 10 = 10 dB].)

The pink -noise generator output was within ±1 dB from 25
Hz to 20 kHz, just fine for any tests the unit might be put to. The
level was a good 0.22 V rms, but there is no output control.
There was no recycle clunk observed during any of the testing,
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Nakamichi 700ZXL
Computing Cassette Deck

And the 700ZXL with subsonic
encoding, 15 -program RAMM, and

processor to achieve a
remarkable 18 to 24,000 Hz

response ± 3 dB.
Both have internal Double Dolby -B

noise reduction and are compatible
with more advanced external

systems such as High-Com II and
the NR -100 Dolby -C processor

... and each has a full remote -
control option.

700ZXE or 700ZXL...two paths to
the pinnacle of perfection.

`Dolby" is the trademark of Dolby Laboratories.
-Com- is the trademark of AEG-Telefunken.

Nakamichi

Two Paths to the Pinnacle

M . a 0

11§~,k.

Nakamichi 700ZXE
Auto Tuning Cassette Deck

An entirely new design ..but one
true to the Nakamichi 700 tradition.
A unique blend of beauty and tech-
nology as ravishing to the eye as to
the ear. And now...a choice of
700ZX cassette recorders.
The 700ZXE with 50 -dB peak -
responding electronic metering,
9 -program interstice -searching
RAMM, and automatic calibration or
azimuth, bias, and level attains
a response from 18 to
23,000 Hz ± 3 dB...

For more information, write to Nakanichi U S . Corp., 1101 Colorado Ave., Santa Monica, CA 90401.
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Bring your music into focus......

with the B&W DM16.

Like a photograph that is out of focus, a loudspeaker that presents a
hazy, clouded image will never make music sound real.

In a camera, exact optical focus is achieved by the combination of
advanced design and exacting constructional standards. B&W Loudspeakers
achieve musical focus by adhering to the same strict standards. Their advanced
technology includes crossover designs optimized by computer and cone
inspection performed by laser interferometry. B&W's flawless construction is
evidenced throughout-from massive cast -alloy frames to exquisite wood
veneer finishes.

B&W Loudspeakers reproduce much more than just the notes and
overtones of a performance. By revealing the subtlest details of the music, they
add a sense of depth and clarity that brings one much closer to the experience
of listening to a live performance. Serious music listeners use a variety of terms
to describe this elusive quality. We at B&W call it focus.

Ando -American Audio P.O. Box 653, Buffalo, N.Y. 14240 B&W

DM16

This top -of -the -line model in B&W's "DM
Series" represents the ultimate integration of
nigh style and high performance. The DM16
incorporates many of B&W's major techro-
logical innovations; including polymer driver
cones and domes, APOC overload protection
system, isolation mounting of the bass driver
and Pentagram Design's "Sound Slope" front
baffle. From B&W. A loudspeaker that looks
as good as it sounds.

Enter No. 2 on Reader Service Card
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Audio Control's C-101
is a well -performing,
feature -laden combination
at a good price.

but the sound had a slightly odd burbling characteristic this
was not a problem, just a curiosity.

In -Use Tests
The C-101 was used for monitoring music over a long period

of time, off and on, and RTA and Fast with 4 dB/step made the
best combination. The input -level control was used to center the
display vertically. The bright LEDs were easily seen under many
conditions, with a slight problem one time because of reflections
with bright room lighting. The Audio Control EQ/RTA in Slow
was used to check out a stage -monitor speaker, which was
sounding more than a little dull, in contradiction to statements
made when the speaker was delivered. Figure 3 shows a num-
ber of responses measured during the checking of the speaker.
The top trace is the response first measured (with 4 dB/step),
and there is no doubt that there is almost no tweeter output. With
the RTA display being fed from the test microphone and a pink -
noise source, it was a matter of a minute or so to find the best
setting for the tweeter control. Then, the EQ of the sound system
was adjusted (with 2 dB/step) for further improvements. The
final result is shown in the dashed line, shifted for illustrative
purposes. The bottom trace is the swept response of the EQ
section with the adjustments made.

There wasn't any question about the fact that the subsonic
filter would reduce unwanted signals below 20 Hz. There was
particular interest, however, in trying out the rumble reducer. As

the reader may recall, it was mentioned earlier that this circuit
functions by combining and cancelling out -of -phase signals be-
low 200 Hz (see Fig. 2). (Vertical groove modulation generates
out -of -phase outputs from the cartridge.) With both manual and
automatic tonearm drops onto a disc, the reducer did lower the
level of the set -down clunk, although not as much as I had
hoped. A more obvious change was noted when a switch was,
made during very low-level or unrecorded grooves; then, it was
immediately clear that there was a worthwhile reduction in rum-
ble. During music passages, there was greater clarity with many
records, but there was also an apparent reduction in the level of
bass. The conclusion was that this is a nice feature to include,
but personal taste will determine the extent of its daily use.

The instructions supplied consisted of a manual for the C -
22/C -25 EQ and a supplement for the RTA portion. The text
was generally quite good, in a humorous vein, with a number of
serious points well made. The illustrations were adequate, and
the schematic included would be greatly improved with nota-
tions on switch and circuit functions. There's some sloppiness in
equating SPL (a pressure function) and sound intensity (a power
per unit area function) and in referring to microphone measure-
ments in dBA when, in fact, there is no weighting applied. The
objections are minor, however, and the overall conclusion is that
the Audio Control C-101 is a well -performing, feature -laden
combination at a good price. Howard A. Roberson
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EQUIPME\T PROFILE

JVC HR -6700U
COLOR VIDEO-
CASSETTE
RECORDER

Manufacturer's Specifications
Format: VHS.
Maximum Recording Time: 2 hours or

6 hours with T-120 cassette.
Antenna Impedance: Unbalanced,

VHF 75 ohms; balanced, UHF 200
ohms.

Channel Coverage: VHF, 2 to 13:
UHF. 1 4 to 83

VHF Output Signal: Channel 3 or 4,
switchable, 75 ohms unbalanced.

Power Requirements: 120 V, 60 Hz,
55 W.

Video Input Level: 0.5 to 2.0 V p -p, 75
ohms unbalanced.

Video Output: 1 .0 V p -p, 75 ohms un-
balanced.

Video S/N: Better than 45 dB.
Horizontal Resolution: More than 240

lines.
Audio Input: Mike. - 67 dB. 10 kilohms

unbalanced; line, -20 dB, 50 kilohms
unbalanced.

Audio Output Level: -6 dB, high -im-
pedance load.

Audio S/N: Better than 40 dB.
Audio Frequency Response: 50 Hz to

10 kHz.
Dimensions: 18' in. (46.99 cm) W x

5-13/16 in. (14.76 cm) H x 133, in.
(34.92 cm) D.

Weight: 31 lbs. (13.95 kg).
Price: $1,350.00.

r",
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JVC, the people who developed the VHS (Video Home Sys-
tem) format of video recording, have given in to public demand
and have now come up with a VCR that can record or play back
for a total of six hours, using what had been nominally called a
two-hour tape cassette (T-120). Surprisingly, JVC was not the
first company to increase record/play time. Sister company
Panasonic (actually, Matsushita Electric Company) and other
VHS -format licensees had been slowing down tape speed for a
few years to provide both four-hour and six -hour record/play
times. JVC held out until just short of a year ago, maintaining
that their first and most important consideration was high -quality
video reproduction with good color purity and superb resolution
or picture detail and, that unless and until they could provide
similar quality in a longer play format, they were going to stay
with their original two-hour format.

Well, instead of increasing record/play time fo four hours,
JVC has skipped right over to a six -hour capability in the HR -
6700U, which offers either two-hour (SP) or six -hour (EP) record-
ing and playback modes. And as for holding up picture quality at
the slower tape speed, JVC has accomplished that feat with a
four -headed system of videotape heads on the fast -rotating
head drum instead of the usual two. The two original heads are
optimized (as to gap and other parameters) for two-hour tape
speed, while the added pair of heads are designed to extract the
best possible picture when the tape is operating at its slower
speed for six -hour maximum time.

JVC has added a multi -function programmable timer to this
model, and, having checked out several other programmable
VCR units, I found that this timer -programmer is one of the sim-
plest to use correctly that I have encountered thus far. At first
glance, the digital display and programming button area of the
front panel seems unusually bare. Further investigation (includ-
ing a reading of the owner's manual or the abbreviated user's
guide) reveals that the combination channel display and digital
numerical display perform a variety of functions. To set up one
of the six possible advance programming instructions, you sim-
ply push a button called Program Set. Program numbers from 1
through 6 may then be called up. Next, a Select button is
depressed and this calls up, one at a time, all of the elements
which need to be preprogrammed, in sequence (desired chan-
nel, day of the week, hours, minutes and, finally, duration of
desired unattended recording). Each item is entered into the
program memory by depressing the Set button until the correct
information is displayed in the digital readout area. A great deal
of programming display information has been logically com-
pressed into a minimum of front -panel space and with a mini-
mum of switches and buttons. Three of the six programs which
can be entered into memory will be erased as they are executed,
while the remaining three remain in the memory until manually
cancelled (useful for recording the same program each day or at
the same time each week, for example). A welcome conven-
ience feature is the ability of the clock/memory system to retain
its programs (and correct time) for short periods (about 10 min-
utes) during brief interruptions of power such as occur in many
communities during summer storms, etc.

The start of each recording includes a buil -in signal which
enables a search -cue control to "instruct" the tape transport to
proceed to the start of the next program when in the fast wind
(rewind or fast forward) modes. Alternatively, the counter may be
used for conventional "memory rewind," in which the fast mode
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Fig. 1 - Record/play audio
response, JVC HR -67000
videocassette recorder.
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will bring the tape to a point corresponding to "0000" on the
conventional digital tape counter supplied with the machine.

Special -Effects Capabilities
The Model HR -6700U has been endowed with an assortment

of video special -effects features. These include still or freeze-
frame viewing, slow-motion viewing, and fast -speed viewing
(two times normal speed in the two-hour SP mode; three tithes
normal viewing speed in the six -hour EP mode). During fast
viewing in the two-hour mode, the audio track remains com-
pletely intelligible, thanks to a clever circuit which has been in-
corporated by JVC to "halve" the audio frequencies picked up
from the tape. In the six -hour mode, audio is silenced when the
fast -view mode is employed. A hand-held remote -control unit
duplicates all of the special -effects features just mentioned, in-
cluding the variable slow-motion feature. When using either the
still/pause or slow-motion modes, these effects will be automati-
cally defeated (and normal viewing will resume) after about sev-
en minutes if you should forget to restore normal viewing manu-
ally. This safeguard is incorporated since extended viewing of
still pictures may damage the tape, or even the tape heads of
the machine. In the still mode of any VCR, the tape actually does
not move; the playback heads simply trace the same frame or
diagonal track across the stationary tape over and over again.

A phone jack, microphone jack, and camera cable connector
are all located along the lower edge of the front panel of the
recorder. A door hinged along this section of the panel swings
away to disclose an AUX/TV switch (you use the AUX setting
when working with a video camera connected to the VCR), a
slow-motion speed control (which performs the same function as
the slider on the remote -control unit, varying the speed of slow-
motion viewing), and a pair of "tracking" controls which are
used to eliminate any noise bars which may be visible during
slow-motion or fast -speed viewing.

EP or SP tape speeds are selected by means of a small
switch located near the left edge of the front panel, but such
selection need be made only when recording. During playback,
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This is JVC's fmest VCR to
date, in terms of its picture
reproduction capabilities
and its special -effects and
programming facilities.

the unit senses the speed at which a given tape has been re-
corded and will switch automatically to the correct playback
speed regardless of the setting of this switch.

Up to 12 channels (VHF or UHF) may be preset on the TV
tuner section of the VCR, and numbered labels are supplied so
that you may tune channels in any preferred order, depending
upon which channels are active in your viewing area. A door -flap
atop the unit provides access to the TV channel adjustment and
selection panel. Piano key -type transport controls include pause,
audio dub, record, rewind, stop, play, fast forward, and eject.
The eject action has been highly damped compared with earlier
model VCRs so that there is no longer that frightening "clunk"
of the cassette compartment springing up when this button is
depressed.

Tests and Evaluations
Most of the tests and evaluations which we performed using

the JVC Model HR -6700U were largely subjective. Such param-
eters as resolution (picture detail), color purity, and gray -scale
linearity (ability to reproduce shades of gray ranging from black
to white in linear fashion), while measurable in quantitative
terms, would require an enormous amount of test equipment to
do accurately and meaningfully. An alternative approach is to
compare these qualities, as observed on the VCR under test,
with the same qualities observed on a growing assortment of
competing VCRs and to assign purely subjective ratings to them.
We have chosen the latter course for the time being.

It should be noted that all of our evaluations were made using
two modes of connection. All VCRs are supplied with a built-in
r.f. modulator. It is this device which causes the recovered video
and audio signals to modulate an r.f. carrier (tuned to either VHF
channel 3 or 4) so that connection from the VCR may be made
to your TV set via its regular antenna terminals. In addition, all
VCRs are equipped with video output jacks which bypass the r.f.
modulator module completely. At these jacks, a composite vid-
eo signal is available which may be applied directly to a TV
monitor screen, bypassing the r.f. section of one's TV set. The
last -described method of connection is to be preferred in evalu-
ating a video recorder's picture quality, since such a connection
bypasses both the r.f. modulator section of the VCR and the
front-end or tuning section of the TV set used to view pictures
reproduced from the VCR in question.

On the other hand, if results obtained directly from the video
output jack are comparable to those obtained using the demod-
ulated TV signal as fed to the TV set via its antenna (r.f.) input,
this is an indication that the r.f. modulator supplied with the VCR
is in no way responsible for deterioration of picture quality. In
fact, that is just what occurred in the case of the HR -6700U.
Pictures observed using the antenna connection to the viewing
TV set were just about as good as those viewed via the direct
video output connection jack.

Video frequency response, or picture definition and resolu-
tion, was extremely good at the high-speed SP tape speed, and
it was difficult to distinguish between pictures received over the
air using a properly oriented outdoor antenna and those repro-
duced from tape at the faster tape speed. At the slower six -hour
EP tape speed, some degradation of picture definition was
noted, but it was minimal. Color purity remained excellent at
both speeds as did gray -scale linearity. As nearly as we could
judge by eye, video signal-to-noise ratio was about 2 dB poorer

in the longer play mode than it was at the higher two-hour
speed.

Audio Section Measurements
As for audio performance of a videotape recorder, our labora-

tory is equipped to make quantitative measurements, of course.
It is important to bear in mind that the linear tape speed of a
VHS -type VCR is only 1.31 ips in the standard -play (two-hour)
mode and an even slower 0.43 ips in the six -hour mode. At
such slow speeds it is not surprising that record/play frequency
response of the audio portion of this VCR is not much better
than one would expect from a low-cost portable audio -cassette
recorder. Record/play responses in the SP and EP modes are
both shown in the curves of Fig. 1. The -3 dB roll -off points at
the faster tape speed occurred at an acceptable 11.0 kHz and
70 Hz, but at the slower tape speed high -end cut-off (-3 dB)
occurred at only 4.5 kHz. Harmonic distortion, measured at a
record level of -10 dB referred to maximum level, was 0.8 per-
cent at 1 kHz and at 100 Hz when the tape traveled at its faster
speed, and it increased to 1 .0 percent at the slower tape speed
for the same record/play levels. Signal-to-noise ratio, referred to
maximum record level, measured an acceptable 46 dB in the
two-hour tape speed mode and a bit better, 47.5 dB, at the
slower speed. In case that seems to be the reverse of what you
would expect, remember that the bandwidth is much narrower in
the slower -speed mode, and therefore high -frequency tape hiss
components contribute less to the overall S/N reading.

In -Use Tests and Summary
Having had an opportunity to experiment with earlier VCR

models from JVC, I can say with some certainty that this is
JVC's finest videocassette recorder to date, both in terms of its
video picture reproduction capabilities and in terms of its spe-
cial -effects and programming facilities. Six programs over a peri-
od of one week seems to be about all anyone would be likely to
really need in a home VCR. After all, the number of "events"
that the VCR can record in an unattended manner is still limited
by the time available on the tape in most instances, and not by
the number of programs that can be "memorized" by the VCR's
microprocessor circuitry. And just in case you want to record the
same soap opera every day for more than a week (assuming the
show runs for only a half hour per episode) that possibility is not
precluded, since a program can be set up to record the same
thing every day on the same channel. That would constitute only
a single instruction out of the six which can be stored.

The supplied remote control -unit worked perfectly, duplicat-
ing all of the special effects which might have been selected at
the front panel itself. As we said at the outset, not too long ago
one had to pay about as much for a VCR that provided only two
hours of recording, single -event programming, and few special
effects facilities as is now being charged for units such as the
JVC HR -6700U. Increased production runs, advances in IC
technology, and general advances in video recorder engineer-
ing, in this case, have actually more than countered the effects
of world inflation. To get the same quality in a major appliance
today as we did a year or two ago without having to spend more
would be an achievement in itself; getting more value and better
performance for no increased cost, as is the case with this VCR
from JVC, is nothing short of miraculous. Leonard Feldman
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TOP OF THE RILE

Music of the Collegium Mysticum
Esperanto (Works by Emmons non
Vivaldi). Hypercollegiate Players, dir.
Eugen Lirpa-Sleeper.
LirpaDisc LPD 1001, non -stereo,
$1 7.99+.
Sound: Anon Recording: Non+

Surfaces (North): Sur+

Like the famed Renaissance compos-
er Clemens non Papa, this arlist is quite
obviously not Vivaldi, but somebody
else. Who? And yet, to my real astonish-
ment as I listened to the Northern half of
this new LirpaDisc, he sounds like Vival-
di. Strange! Now that, as any afficiona-
do (or -a) of the Lirpa musical Establish-
ment knows, is really something.

In Lirpa land, Vivaldi is Classical King,
if not Queen - and for my ear this mu-
sic was no less than Himself, as the Irish
say. I wouldn't have believed it. Please,
let us have more non Vivaldi.

For the sake of audio appropriate-
ness, I had, of course, to place this ex-
cellent disc directly beneath that para-
gon of turntablability, the Lirpa What-
youmaycallit (you'll remember - the
self -powered phono pickup on wheels
that runs circles around all others on any
old disc) - this in order to bring out the
Vivaldi-esque qualities of the music in no

uncertain terms. I will say no more (well,
not much more, anyhow).

Those portions of the LirpaDisc which
actually tracked under the rapidly cir-
cling Whatyoumaycallit were excellent,
even though no more than the North half
of the disc was audible, the Southern
section being momentarily out of contact
with the LirpaStylus as the W. became
airborne for the South lap of the track.
My fault - I set the point pressure at a
modest 5.76 grams which, neverthe-
less, was too much to keep the wheels
down without the special sticky
neoprene tires with studs optionally
available. Yet even so, I really did enjoy
the North segment of the disc, which
could not have been more convincing in
the, er, fi.

(North? Well, doesn't the earth go
'round and 'round and yet, after all,
North is always North? So it is with the
highly innovative LirpaDisc, the first ever
to have a North and a South.)

I suggest that in playing future Lirpa-
Discs you might consider a more pliable
plartridge, I mean a more ciable car-
tridge, with an adequate point pressure
for playing both North and South seg-
ments of each record face. That should
do wonders. Meanwhile, musical praise
to the excellent Hypercollegiate Players

and their somewhat nepotic director, Eu-
gen Lirpa-Sleeper. What more can I say?
(Nothing.) E.T.C.

Beethoven: Symphony No. 3, Op. 55
("Eroica"). New York Philharmonic,
Zubin Mehta, conductor.
CBS Mastersound IM 35883, digital,
stereo, $14.95.
Lalo: Concerto in D minor (1876);
Saint-Saens: Concerto No. 1 in A mi-
nor, Op. 33. Orchestre National de
France, Lorin Maazel, conductor; Yo -Yo
Ma, cellist.
CBS Mastersound IM 35848, digital,
stereo, $14.95.

CBS' new audiophile classical label,
Mastersound, debuts with a diverse
mainstream repertoire and a fair sam-
pling of top artists. Simultaneous release
of Mastersound Cr02 cassettes and 12-
inch LPs (under its recently abandoned
name of Columbia, the company intro-
duced the letters LP almost a third of a
century back) joined this last of the do-
mestic major labels with the ranks of
those marketing digital and other spe-
cial -handling recordings in this country.
The new CBS discs are noticeably thick-
er than most of those turned out in the
1970s, and nearly every other detail
speaks of the care expended on Master -
sound. Perhaps the first outward sign of
this care is the simplicity and restraint of
the covers of these two releases. The
cover format is very similar to many Lon-
don albums - excellent photographs of
the star artist are featured on each al-
bum. Certainly, there is little resem-
blance to most of the earlier Master-
works discs, which were often a bit over -
designed and perhaps a little artsy in
their most blatant examples.

As often happens with audiophile re-
cordings, the repertoire takes a second
place to the prominently touted artists
and digital production. CBS, being one
of the few big American classical labels,
maintains an impressive array of musi-
cians in their continuing list of releases.
Zubin Mehta leapt from being a Califor-
nia to a New York cult figure when he
signed a contract to head the New York
Philharmonic not so long ago. Of course,
he soon became a national personality.
Highlighted by magazine cover photos
and public radio/TV broadcasts, the in-
tense face of the Vienna -educated Par-
see became an American symbol. CBS
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has used this masculine idol's photo-
graph liberally in recent albums, and this
"Eroica" is no exception. In fact, this al-
bum contains a two -by -two foot poster of
the maestro.

The largest etters on the cover go to
the conductor, the orchestra and "Eroi-
ca." Beethoven and "Symphony No. 3"
get less conspicuous billing. In a way,
this parallels the listener's impression of
the performance, not too surprisingly.
The highlighted orchestral sound, with
occasional spotlit solo instruments, is su-
perb, if not the same as in a concert. It is
one of the best examples - and most

successful ones too - of the traditional
Columbia stereo sound, not a recreation
of the live music experience, but a re-
cording treated as an art work of the
mixing console. Since I wasn't there, I

cannot vouch for the number of micro-
phones used in the sessions, but the bal-
ance engineer - Bud Graham - obvi-
ously had sufficient channels at his beck
and call to pinpoint woodwind and per-
cussion passages when they appeared,
exposed, in the score. It is actually one
of the most seamless and enjoyable mul-
ti-miked recordings I've heard, with su-
perlative clarity and imaging. It's not like

There is no
true accuracy
without
high efficiency.
Interface.
The"power war" is over. High-
powered receivers and amplifiers
are going the way of the"gas
guzzler" in this era of energy
consciousness and inflation. Yet
technological advancements in
source material, such as direct-
s -disc and digitally -mastered
records, demand far more from
your loudspeaker system than
ever before.

Without huge amplifiers, accurate
reproduction of today's state-of-
the-art source material requires
very efficient loudspeakers.
Efficient loudspeakers allow your
amp to idle; being asked to pro-
duce very little power during
normal playing levels so it needs
to respond with its rated capa-
bilities only to handle the sharp
transients and increased
dynamic range.

Interface loudspeakers were
designed to answer this challenge.
Highly efficient, very accurate,
yet capable of handling a lot of
power when necessary, without
the coloration found in so many
loudspeakers.

Listen to your music the way it
was intended. Audition Interface
at your nearest Interface dealer.

Electrol/oice
a UkrY1 ccr,pony

600 Cecil Street. Buchanan, Michigan 49107

In Canada
Electro-Vo,ce. Die. of Gulton Industries (Canada) Ltd
345 Herbert St . Gananoque. Ontario K7G 2V1.

the real thing, but then it wasn't aimed at
sonically photographing a New York
Philharmonic subscription concert.

Everyone grows up with certain per-
formances. And since any listener natu-
rally uses his past "greats" as a musi-
cal, er, meterstick, I should mention
mine. The balance between the Beetho-
ven "Third's" tension and its serene
sweep is best caught, to my mind, by
Furtwangler and the Vienna Philharmon-
ic. This recording is sheer chamber mu-
sic in spirit, both grand and intimate.
Personality it has, but personalities never
intrude in the sheer sweep and poise of
the music -making. This Mehta "Eroica"
is mostly very successful, but substitutes
the heroic for the poetic in most of the
massive sections of the first movement.
The tension springs forth nicely, at the
slight expense of unity, and makes for a
pretty exciting opening. The marcia
funebre, though, is more taut than it
need be. The movement has more po-
tential for resignation and pathos than
this performance brings out. As expect-
ed, the scherzo is full of life and verve.
Its straightforward nature may leave
some emotional possibilities unexplored,
but it works effectively within the whole.
My sole disappointment is the slow pac-
ing of the concluding allegro motto. The
end of the "Eroica" has a magnificent

to it that doesn't quite
come out here, especially since the
strings don't have the bite and sizzle to
command total attention for each
phrase.

The sound quality? Simply superb.
Coupled with a very quiet pressing on
the review copy, the superior dynamic
range of the record was a treat. The care
with which the performance was
mastered makes this album a musical
joy. It is no mean feat to contain the
complexity and impact of orchestral
sound within tiny plastic rills, and CBS
has done an eminently tasteful job of it. I

especially enjoy the restraint - that
word again - with which balances have
been maintained. No sonic meddling
has brought overemphasized bass or
sparkle into the recording; rather, there
is an unstressed naturalness that is wel-
come (and relaxing). In this album, PCM
recording takes its rightful place as a
new technological tool for faithful repro-
duction, and unwanted bombast and
hyping are just not there.

Much the same things are true of Yo -
Yo Ma's two romantic cello concerti. I

get the impression of two somewhat dif-
ferent orchestral layouts and recording
sessions; there is a different sense of im-
age and space in each work. The Lalo
benefits from better balance and con-
veys greater warmth. It is a more homo-
geneously orchestrated score, which
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doubtless helps, but the sense of en-
semble and sonority of this side of the
record is greater than that on the St.
Saens side. As in the Mehta recording,
there is no fussing with dynamics. Once
the engineers had established mixing
levels and punched "go," the digital re-
corder -a Sony PCM system for both
albums - simply whirred away, did its
job with competence, and delivered a
clear, unrestrained sound record of what
the microphones heard. As with the Bee-
thoven, I felt that a certain amount of
highlighting was accomplished at the
mix -down onto a two -channel master,
but find little to carp about.

Ma is a deservedly beloved young
cellist. He was born in Paris of Chinese
parents, and will be a venerable 26
years old this fall. Both in concert (he
has a frantic schedule) and on record-
ings, he is an amiable, convincing artist.
This record stars him as the solo prota-
gonist, without hokey over-miking, and
rightfully so. The two French romantic
concerti are well known, the Lalo a little
less so, and accordingly have gotten a
certain amount of attention from the likes
of Starker, Fournier, Cassado, Rostropo-
vich, and Du Pre. Neither is among the
composer's best work, especially since
the St. Saens spends a lot of time toss-
ing dithering passages back and forth
between the cello and the sections of the
orchestra, but both scores have plenty of
beautiful writing. Ma shows technical
ease of an unusually relaxing kind; one
simply sits back and listens to his stun-
ning tone and phrasing without the old
listener's fear of missed notes and fin-
gers gone awry. There may be one or
two other good, young cellists around,
but none, to my ear, shows the poise
and security of Ma. With age, he will ac-
quire a greater sense of relaxation and
lyric simplicity, but both performances
are top rated. I must commend Lorin
Maazel, who turns in a quintessentially
polished performance with the Orchestre
National de France, neither subjugating
the orchestra to the dominance of the
big solo part nor tossing in irrelevancies.

Mastersound can count itself wise to
have pushed such carefully produced
evidences of musicality and engineering
good taste out with its other debut re-
leases into the maelstrom of the current
classical record marketplace. Neither of
these is a sonic blockbuster, but both, in
their clarity and impact (in the right
spots), are true audiophile records. If the
cassettes live up to this standard, CBS
may be among the first to have left the
short-term pay-off of sonic marvels (a la
1812) for a more permanent plus, the
enormous service to music that digital
recording will make.

Christopher Greenleaf

Massenet: Ballet Music from Le Cid;
Scenes Pittoresques; The Last Sleep
of the Virgin. City of Birmingham Orch.,
Fremaux.
dbx-Klavier Patrician KS 522, stereo
(encoded), $8.50.

This dbx-encoded reissue comes
from a notable series originally recorded
by EMI in England and imported by Kla-
vier. The City of Birmingham Orchestra
is a lively one, and Fremaux is an enthu-
siastic conductor; the sound is big and
the music is played in a very reverberant
hall.

There is one notable minor fault in the
production, probably unnoticed. Back-
ground ambient sound is considerable in
this hall, but even so, the die -away rever-
beration at the end of the LP bands is
regularly and very noticeably cut off be-
fore it ends. Is this in the original EMI
tape? In the Klavier editing, if any? (On
standard LPs these snipped -off endings
would be less noticeable due to normal
LP surface sound.) Or is it a dbx fault?
No way of telling as one listens - in any
case, it is a minor but unpleasant weak-
ness in an otherwise excellent dbx disc.

E.T.C.
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The Polks "At their prise,
they are simply a steal!"

Audiogram

Incredible Sound/Affordable Price "Our advice is not to
buy speakers until you've heard the Polks." Musician Magazine

Reviewers and Critics Agree
Polk speakers will give you the highest
sound quality and the most listening
pleasure for your money. They will de-
liver amazingly life -like, boxiess, three
dimensional sound with breathtaking
clarity and detail in your listening room
from your hifi system.
"Polk Speakers (are) so vastly
superior to the competition...a re-
markably well integrated and coherent
sound that adapts itself ideally to all
kinds of music...the kind of open, un-
colored, perfectly imaged sound we
thought began at twice the price...
Sound quite magnificent with a
good mid -powered popular brand
receiver...They make the popular
speakers in their price range seem
dim, colored, boxy and just plain in-
sufficient." Musician Magazine

Better sound in your home - Polk
Audio loudspeakers will give you more
listening pleasure and greater long term
satisfaction from your music, your rec-
ords and your hifi system. They offer the
best sound for the money available on
the market and are affordably priced
from less than $125 each to less than
$400 each. Simply use the free
reader service card to receive de-
tailed information, copies of the expert's
rave reviews and the location nearest
you for auditioning the incredible,
affordable Polks.
Polk Audio, Inc. 1205 S. Carey St.,
Balto., Md. 21230

polk
Monitor Series Loudspeakers

Incredible Sound/Affordable Price
Enter No. 21 on Reader Service Card
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SERIES III
+ COMPATIBILITY
Series Ill and I I IS precision pick-up
arms are suitable for all cartridges
having "fixing centres, weighing not
more than 12 grams and requiring a
tracking force not higher than 2.5
grams. They are adaptable to suit the
mass and compliance of the
cartridge, which may employ a
moving coil, moving iron, moving
magnet or any other generating
principle.

Series Ill arms are true low mass
designs with headroom to increase
effective mass as desired whereas
with high mass arms reduction is
generally impracticable.

We shall be pleased to send you
information sheet No. 24 which tells
you how to adjust effective mass to
suit your cartridge. It could make all
the difference to your listening.

r

t

The best pick-up arm
in the world

Write to Dept 1461 , SME Limited,
Steyning, Sussex, B N4 3GY, England

Exclusive distributors for the U.S:
Shure Brothers Incorporated,
222 Hartrey Avenue, Evanston,
Illinois 60204

and in Canada:
A. C. Simmonds and Sons Ltd,
975 Dillingham Road, Pickering,
Ontario, L1 W 3B2

THE COLUVIE
MICHAEL TEARSON
JON TIVEN

Hotter Than July: Stevie Wonder
Tamla T8-373ML, stereo, $8.98.
Sound: A -Surfaces: D+ Performance: A

What a joy it is to hear a new collec-
tion of songs by Stevie Wonder, and the
kind of things he does best, too. I like
Hotter Than July more than anything
Stevie has done since Fulfillingness First
Finale. The textures are rich and full and
beautifully enhanced by Stevie's use of
state-of-the-art digital recording tech-
niques which let every nuance leap out
of the speakers.

In fact, the superb sound inadvertent-
ly exposes the album's weak link: The
pressing. Motown discs are notorious for
poor pressings but the whoosh of sur-
face noise before and after and during
the music is inexcusable. But even this
insult is worth putting up with for as fine
a performance as this one from Stevie.

Side one has love songs for dancers
(please do not read disco into that). "Did
I Hear You Say You Loved Me" segued

directly into "All I Do" is swirling, hyp-
notic music that ranks with anything the
man has done, an absolutely thrilling al-
bum opening. And "All I Do" isn't even
a new song, as it was written in 1966. "I
Ain't Gonna Stand for It" is one of those
"I know you been foolin' round, babe"
songs with a wink that Stevie inserts into
it, making it work ... it's a hard song not
to grin through. Closing the side, "As If
You Read My Mind" raises the thermo-
stat higher still.

Side two is more concerned with the
issues on the street, particularly the
smash hit "Master Blaster (Jammin')"
which contains the album's title in the
words. That sinewy, insistent reggae
beat just can't be denied. "Do Like
You" is the story of Keita and how he
worked to be "The baddest dancer in
the neighborhood." "Cash in Your
Face" is the album's "Living for the
City," portraying housing discrimination,
vintage 1980. "Lately" is the album's
torch song, one that other singers are

Enter No. 23 on Reader Service Card
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going to make into a standard over the
years. Last is "Happy Birthdays," salut-
ing Dr. Martin Luther King.

Throughout the LP, Stevie plays most
instruments, and everywhere, the per-
formance level of the players and back-
up singers is excellent, The sound, fabu-
lous! Hotter Than July is the Stevie Won-
der record many of us hoped for.

But the pressing! Mobile Fidelity,
where are you when we really need you?

M. T.

Doin' It My Way: Tracy Nelson
Adelphi AD 4119, stereo, $7.98.
Sound: A Performance: A

This is absolutely the best album Tra-
cy Nelson has cut within memory -
maybe ever. It reprises many of her sig-
nature songs, including: "Lies," ''Temp-
tation Took Control of Me and I Fell,"
"I'll Be Long Gone," "Goin' Back to
Tennessee," and the classic "Down So
Low." The lady takes a great turn with
The Rolling Stones' "Time Is On My
Side." For a change, on this record, Tra-
cy sings with conviction when she has all
too often sleepwalked through entire al-
bums.

Probably the chief reason Doin' It My
Way works so well is that it was cut live-
in -the -studio and first released as a di-
rect -to -disc album. Happily, the Adelphi
pressing has excellent sound with lots of
ambience.

A side result in Tracy's case is that
the live performance situation has freed
her from her own self-consciousness as
a singer. That's really why Doin' It My
Way is the best available Tracy Nelson
record by several lengths. M. T.

Face to Face: Rick Derringer
Blue Sky JZ 36551, stereo, $7.98.
Sound: A Performance: A -

Derringer's guitar has been indisput-
able since the debut of the McCoys 15
years ago, and he usually manages to
come up with effective hard rock (or
more recently, even light pop) tunes, but
his ability to put those two elements in a
production which also suits his unique
vocal stylings has been a somewhat er-
ratic affair. Despite using every top pro-
ducer from Mike Chapman (Blondie, Pat
Benatar) to Todd Rundgren (Meatloaf,

A COPY WHEN
YOU CAN BUY THE ORIGINAL.
Scotch" introduced the original metal tape, Metafine ".
The same dedication to technological achievement
that created Metafine goes into every Scotch cassette.
So don't accept seconds. Get Scotch.
zó find out more about recording on ,fíeta/ine, write to: Metafine, Home

Entertainment Products Department. _311 renter ' t. Pan!. 1! V 55144.

SCOTCH CASSETTES. THE TRUTH COMES OUT

3M
Enter No. 17 on Reader Service Card

1T1InIosh
STEREO CATALOG

and FM DIRECTORY
Get all the newest and latest information on the new
McIntosh catalog. In addition you will receive an FM sta-
tion directory that covers all of North America.

SEND

TODAY!

McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904

A

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.
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Grand Funk), this enormously talented
fellow hadn't been able to concoct a hit
single regardless of how many surefire
elements he'd throw into the package.
Taking note of his career's commercial
standstill, Rick decided to take the pro-
duction reins into his own hands and
geared his latest aibum, Face to Face,
around his voice rather than his songs or
guitar riffs. Fortunately Rick's got the
pipes to stand up on their own without
heavy camouflage, and for once his

singing stands out as being honest and
unmannered, drastically distinguishing
Face to Face from its predecessors.

In the past, Ricky D. has also relied
on outside writers such as Cheap Trick's
Rick Nielsen, Warren Zevon, and former
Edgar Winter compatriot Dan Hartman to
provide the hits, but this time around
most of the material is written by the art-
ist, with some aid from his band mem-
bers. When he does do a cover, it's
slung off with a sense of humor - Neil

Young's "My My, Hey Hey (Out of the
Blue)," of which there are already three
live versions available by the author.
Derringer uses it as an excuse to barrage
the listener with his B.C. Rich licks,
rather than emulate the rather lazy feel of
the original. Again, the song seems to
have been picked due to the way it
shows off Rick Derringer, Lead Vocalist,
rather than for the tune itself.

Face to Face is the first album Rick's
made since the Derringer group (with
Kenny Aaronson, Vinnie Appice, and
Danny Johnson) disbanded that can
stand as a solid and creative achieve-
ment and not a collection of exciting but
disparate tracks. He hasn't lost his edge,
and he's still hot as a pistol guitar -wise. It
appears that when he's able to fully con-
trol his sound, Derringer stands up as a
mature artist of the '80s - more than a
heavy metal maniac, and a survivor of
several periods of musical transition. Ob-
viously a musical talent who is still grow-
ing both horizontally and vertically.

Jon & Sally Tiven

Basic control,
honest reproduction.

For the audio purist who demands elegant
design, faithful sound reproduction. and essential
control. MXR has developed the Linear Preamp.
The MXR Linear Preamp serves as the central
control unit in any high -quality stereo system,
passing aucio signal without adding any percepti-
ble distortion or coloration of its own. A unique
Gain switch offers 20 dB of additional gain only
when needed, for optimum signal-to-noise ratio.
Innovative crcuiit design and superior compo-
nents provide sonic integrity and accurate stereo
imaging, at all levels.
The Linear Preamp is housed in a tasteful, black
anodized enclosure with solid walnut end pieces.
Compact 13/4"(h)x19"(I)x6"(d) dimensions and
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optional rack ears allow for convenient placement
in any stereo system.
Like all MXR products, the Linear Preamp reflects
the latest advances in American audio technol-
ogy. The MXR Linear Preamp has been designed
with thought and care, to provide quality sound
for the discriminating listener.
MXR Innovations, Inc., 740 Driving Park Ave.,
Rochester, New York 14613. (716) 254-2910

C232

POWER

Consumer
Products Group

linear preamp
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Jeff Beck is still reaching
further than anybody else
even if he's just fooling
around.

new audience composed of Mahavish-
nu/Stanley Clarke aficionados astound-
ed by Beck's chops. Thus was born a
fusion of Fusion (electric jazz) and Heavy
Metal, which produced a followup album
in the tradition of most: Wired seemed
slightly inferior to BBB, and the following
live album (with Jan Hammer) seemed a
further deterioration into lack of distinc-
tion.

Which brings us to Beck's current
There and Back, which is not exactly
"What I've been doing for the last five
years" but is a considerable improve-
ment over his last two discs. We know
what he has been doing for the past few
years - fixing his sports cars, touring
Japan with Stanley Clarke, and picking
up girls. The finest moments on There
and Back are those in which Jan
Hammer doesn't contribute, as the two
of them duel proficiently but end up
sounding like they're aping one another
- Beck puts so many effects on his gui-
tar that it sounds like a synth, and
Hammer's work always sounds like he

wishes he picked up the six -string in -

stead. Not that the three tracks they do
together aren't interesting, but the re-
maining five show Beck off in his most
flattering light. His melodies sparkle the
brightest when the crisp tone of his gui-
tar is untouched by treatments, and the
explosive way he attacks the axe is alto -
gether more impressive when there's no
one sharing the bill with him. It is most
interesting that Beck only takes songwrit-
ing credit for one-half of one tuné on the
entire record, when it's obvious that his
creative juices are what make this disc.

All you can really say is that this is yet
another Jeff Beck album in a series of
vaguely related works by the same artist
who gave us "Rock My Plimsoul" and
"Love Is Blue" in practically the same
breath. He's yet to make a record that
makes you say "That's the Jeff Beck al -
bum" - but if you want to hear the true
parameters of electric guitar, Beck is still
reaching further than anybody else even
if he's just fooling around.

Jon & Sally Tiven

There and Back: Jeff Beck
Epic FE 35684, stereo, $8.98.
sound: B Performance: A-

Jeff Beck's recording career has
been so completely erratic that most of
his albums are total non sequiturs, each
having little to do with its ancestors.
From the original great Blues -Rock -with-
Flash -Guitar -and -Blonde -Venus -Vocalist,
which about 25 percent of today's
groups are patterned after (and from the
remains of which emerged Rod Stewart,
Led Zeppelin, a Rolling Stone, and who
knows what else), Beck next created a
visionary Heavy Soul Group that unfor-
tunately flopped. His next project -
Beck, Bogart & Appice - promised to
be the noisiest band ever manufactured,
but Jeffrey finally became fed up with its
lack of musicality. From this point on-
ward the career of Jeff Beck, Serious
Musician began. Blow By Blow allowed
him to play to his legions of fans crazed
by Mr. Nimble's fingers, but brought in a

For the world's most
critical listeners...

XK50

a low -mass, high -tracking moving coil
cartridge and a planar -pivot tone arm...
from the creative laboratories of Signet.

The Signet MK111E is a major
advance in moving coil cartridge de-
sign, with its Dual Moving Micro -
Coils"" geometrically located for best
separation and lowest distortion, and
one of the world's smallest whole -
diamond styli (just 0.0035" square).

Hand built in small numbers,
it is the perfect complement to the
new fluid -damped XK50 Signetrace

SIGNET DIVISION A.T.U.S., Inc., Dept. 120A
4701 Hudson Drive, Stow, Ohio 44224

tone arm. A radical low -mass con-
cept which places the vertical arm
pivot at the record surface plane for
unparalleled tracing accuracy.

See and hear these achieve-
ments in record playing technology
at your exclusive Signet sound con-
sultant. Or write us for

dealer l

product details and
st.
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING

RATES
BUSINESS ADS- 75c per word, minimum charge
$6.00 per line for spaced ads specifying five or less
words per line. First line set in bold face type at no
extra charge. Extra words set in bold face type
$1.00 per word. One point ruled box, extra charge
$8.75. Full payment must accompany order.

NON BUSINESS ADS- 50c per word, minimum
charge $4.00 per line for spaced ads specifying five
or less words per line. First line set in bold face type
at no extra charge. Extra words set in bold face type
$1.00 per word. One point ruled box, extra charge
$8.75. Full payment must accompany order.

FREQUENCY DISCOUNT -3 times, less 10%. 6
times, less 15%. 12 times. less 20%. (line copy ads
only)

DEADLINE- 1st of month two months preceding the
cover date. If the first of the month falls on a week-
end or holiday, the closeing date is ten the last busi-
ness day before the holiday or weekend.

BLIND ADS -Box numbers may be used at $5.00
extra for handling and postage.

GENERAL INFORMATION Ad copy must be type-
written or printed legibly and received on or before
the 1st of the month, two months preceding the
cover date. Display advertisers must make a space
reservation on or before the closing date, material
(Camera Ready Only) may follow by the 10th. The
Publisher, in his sole discretion, reserves the right to
reject any ad copy he deems inappropriate. All ad-
vertisers must supply: Complete name, Company
name, Street address (P.O. Box is insufficient), and
telephone number before ads can be published.
Classified ads are not acknowledged and do not
carry Reader Service Card Numbers. Frequency
contracts not fulfilled will be short -rated accordingly.
Ads submitted for a 3 time frequency or less are
unchangeable. Classified ads are payable in ad-
vance (Sorry, we can not accept credit cards.). Ad-
ditional information available upon request. Contact:
Catherine Paduano, Advertising Coordinator, 1515
Broadway, NYC 10036 . Direct Dial (212) 975-
7530.

MAIL ORDER AND DISPLAY CLASSIFIED RATE
1 col x 1 $175
1 col x 2' $275
1 col x 3 $375
2 col x 1 $275
2 col x2' $475

Advertiser must supply complete film negative ready
for printing for display ads.

AUDIO Magazine
1515 Broadway

New York, N.Y. 10036

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad,
please use this address Box No. - c/o Audio,
1515 Broadway. New York, N.Y. 10036

FOR SALE
AARDVARKS AREN'T INTO AUDIO, but if you are, we
can help. AudioWorld wants to be your source for audio
components whether your interest is mid -fi or exotic. A
call to 616-451-3868 will give you access to nearly any
component your ear desires with refreshingly honest and
competent service - and excellent savings. Call or
write before your next purchase and we'll discuss your
selection and send you our latest catalogue. Box
6202A, Grand Rapids, MI 49506. VISA & Mastercard
gladly accepted!

ABATE THE HIGH COST OF YOUR NEXT AUDIO
PURCHASE! DIRECT DISCOUNTS LTD. offers many of
the finestlines of audio gear from budget equipment to
typically non -discounted components, cartridges,
speakers, etc. Whether you're a novice or seasoned au-
diophile, we believe that our incredibly wide selection,
low prices and helpful advice could make us your one -
stop audio bargain place. Some of the lines that we offer
include ADVENT, AR, ADCOM, BOSE, dbx, DENON,
ESS, HAFLER, HARMAN/KARDON, INFINITY, MITSU-
BISHI, NAD, NIKKO, ONKYO, PHASE LINEAR, SAE
TANDBERG, THORENS and many many more. As an
added service to our customers, we also offer video
equipment (incl many of the Large -screen Tvs, VCRs,
etc.) and even a new "wireless" extension telephone for
less than $200.00 (sugg. retail $560.00). Just call us at
(212) 254-3125 for additional prices or information, or
send $2.00 for our current brochure to: DIRECT
DISCOUNTS LTD., P.O. Box 841, Cooper Station, NY
10276. Shop with us by phone with your VISA or M/C.
No sales tax charged to out-of-state customers!!

ABSOLUTELY MINT CONDITION, AUDIONICS CC -2
$335 (L.E.D.'s) AUDIONICS BT -2 $265. (616)451-
3970 1-7 EST or (616)874-8369.

ACCURATE AFFORDABLE AUDIOPHILE EQUIP-
MENT AT lowest prices available! Specialists in Car-
tridges - Tonearms - Turntables - Headamps. Of-
fering GRACE  DYNAVECTOR  DENON  MARCOF 
SOTA  FR, and many more. Please call or write for price
quotes & advice: HCM AUDIO. Box 2029-G, Chico, CA
95927 (9161343-0558.

ADCOM - AMBER - PS AUDIO - HAFLER
All this and more at O/LC Audio, 1006 Berkshire Road,
Dayton, OH 45419 (513) 298-9330 (513) 293-7287.
Worldwide Shipping.

AMBIENCE DECODER FOR REAR CHANNELS,
$149.95. Literature 50c. Huntington Electronics, Box
2009-A, Huntington, Conn. 06484

What's your A t

' Audiophile Quotient. Find out by taking the
AO test in the next issue of BIASED. Also in
that issue. Asak cartridge updates, a look at
digital. and the return of the Fubar Award.

For a four issue subscription, send one dollar
to: Audiophile Systems, Ltd.,

Dept. A2, 6842 Hawthorn Park Dr.,
Indianapolis, Indiana 46220.

FOR SALE
ABSOLUTELY AFFORDABLE

NEW! NAD 3140 INTEGRATED AMP
40 Watts RMS Per Channel - 3 DB Dynamic Headroom

100 Watts RMS in the Bridged Mode
Featuring Speaker Equalization Circuit and lead com-

pensation
and soft clipping of course

NEW! NAD 6040 and 6140 CASSETTE DECKS
Featuring Dolby HX (Headroom Extension)

3D Acoustics
AMBER 70 AMPLIFIER AND PRE -AMP II

DYNAVECTOR RUBY MOVING COIL
Audition these and many other tine stereo compo-

nents in a relaxed and comfortable atmosphere. We spe-
cialize in setting up stereo systems that will yield the
finest sound per dollar.

EXPERIENCE IT!
in New York

SOUND STAGE AUDIO
184-10 Horace Harding Expressway

Fresh Meadows, N.Y. 11365
(212)762-3220 Exit 25, LIE Service Road

IN Texas
THE AUDIO FILE

1202 South Congress Avenue
Austin, Texas 78704

(512) 443-9295 One block south of Riverside
P.S. - JOIN OUR REFERENCE RECORDINGS
RECORD 8 TAPE CLUB and receive information on the
LATEST RELEASES, SPECIAL PROMOTIONS, AND
RECORD CARE PRODUCTS. Just drop in and sign up
at Sound Stage or The Audio File.

ACCURATE, QUALITY AUDIO AFFORDABLY
PRICED! Car & Home equipment. Denco Audio, P.O.
Box 6104-U, El Monte, CA 91734 (213) 961-6158
eves, wknds. Send Stamp - monthly specials. SHIPPING
FREE WITHIN USA.

ADIRONDACK AUDIOPHILES Northern New York
State House of Hi -Fi is now open with Hegeman, Conrad
Johnson, Fidelity Research, Marcof, Grafyx, Hafler, D.C.
Time Windows, Ampzilla (G.A.S.) Polk Audio Monitors,
KEF, Harman Kardon ST8, Sleeping Beauty, Audionics,
N.A.D., Maywaie formula 4 tonearm, Signet moving
coils, AKG cartridges, Toshiba, Sony, and Aiwa. For
info. call 518-793-6639 Mon. to Fri. 11-9 Sat. 10-6.
House of Hi -Fi, 50 Miller Rd. (Rt. 9), Glen Falls, NY
12801.

AGFA & AMPEX 101/2" & 7" OPEN REEL TAPES
- THE BEST! THE FINEST CASSETTES: DI-
RECT TYPE II (C68 & C96) and ASF (C66 & C96).
DIRECT -TO -TAPE RECORDINGS for the finest re-
corded sound available, called "Truly superb" by
Charles Repka in AUDIO (Oct, 1980). Only avail-
able on real time duplicated reels & Cassettes, op-
tional dolby or dbxll. Ampex video cassettes. WRITE
for FREE newsletter subscription & current specials.
Direct -To -Tape Recording Co 14 Station Ave.,
Haddon Heights, NJ 08035

ELIMINATE YOUR
"PATCHCORD HEADACHE"
with a CPM-31 Universal
Component
Patching
Matrix.
For more
information,
write or call:
NILES AUDIO CORPORATION
Dept. A/P.O. Box 160818
Miami, FL 33116/(305) 271-9181
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1

x

AFFORDABLE ESOTERICA
Central N.Y. State

Mission  3D Acoustics
Apt -Holman  NAD  Hafler  Audionics

Cizek  Dahlquist  Crown  M&K  Spectro-Acoustics
B&O  Reference Recordings  Micro-Seiki  Monster

Cable
Ortofon

STELLAR STEREO
384 Elmira Rd. Ithaca. N.Y. 14850 607-272-2644

AMAZING? ISN'T IT
The amount of nonsense that gets thrown around in the
audio world. If you are sick of being treated like a 5 -year -
old child by shoe salemen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opin-
ions are based on a solid foundation of experience with
the components we sell As well as those sold by our
competitors. Most importantly we don't simply sell the
finest audio equipment available, we arrange it in com-
plementary systems designed to extract the greatest
benefit from your audio dollars chosen from among the
followng lines we represent:
ACOUSTAT, ACOUSTIC ELECTRONICS. AUDIO RE-
SEARCH AUDIBLE ILLUSIONS, ADCOM, AUDIO IN-
TERFACE, AUDIO CONTROL, CARVER, DENNESSEN,
DCM, DECCA, DYNAVECTOR, ENTRE, FULTON,
GRACE JR, LINN SONDER, LUSTRE, MARCOF, ME-
RIDIAN, MICHAELSON AUSTIN, MONSTER CABLE,
MORDAUNT-SHORT, MUSICAL FIDELITY, NAIM AU-
DIO, NAD, ORACLE, POWER LIGHT, POINT SOURCE,
PRECISION FIDELITY, QUAD, REGA, ROGERS, SNELL
ACOUSTICS. SOUNDLABS, SPATIAL COHERENCE,
STRELIOFF SYSTEMS, STD, STAX, SUPEX, TAND-
BERG, THETA, TECHNICS, R&B

SOUND BY SINGER, LTD.
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (A.E., M.C., VISA ACCEPTED)

ATTENTION ALL DYNACO AND DYNA KIT OWN-
ERS:

Frank Van Alstine can rebuild and/or repair your Dyna
amplifiers, preamplifiers, and tuners. We have all new
PC cards and all new highest quality internal circuits for
most Dyna units. New POWER MOS-FET circuits for
Dyne ST -150, ST -300, and ST -120 amplifiers. New J-
FET circuits for Dyna PAT -5 and Bi-Fet preamplifiers. All
new circuits for FM -5 tuners with phase -locked loop
Mplx, new 8 stage differential IF, new buffered outputs,
no drift, super musical, super sensitive. We rebuild all
ST -400, 410, 416 amplifiers and can repair any, no
matter how badly blown. External 100.000 mfd power
supplies for ST -400 and 415. All new internal circuits for
Dyna PAS tube preamps. New Noble precision stepped
controls for all Dyna preamps. New Mos-Fet circuits for
Dyna PAT -4 preamps. Improved audio circuits for St -70
tube amps. Rebuilt Nagafron. Sonus, and Grado phono
cartridges. Read AUDIOGRAM, MR. AUDIO'S BI-
MONTHLY, AND SENSIBLE SOUND for reviews on our
equipment. No charge for repair labor when we rebuild
your Dyna unit. We ship worldwide and have brand new
120 volt and 240 volt modified Dyna units available. For
details and our recommendations on how to make a hi fi
system sound like music, write or call:
JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE
BURNVILLE, MINNESOTA 55337 (612) 890-3517.

AMPEX, MAXELL, TDK, FUJI, BASF at tremendous
savings. Free catalog. Audio Unlimited. 1798 Technolo-
gy Drive, San Jose, CA 95110.

ATTENTION DCM
TIME WINDOW

OWNERS
We now offer a convenient and attractive way to

improve the sound of your speakers. The DCM Time
Window, when raised 9 inches off the ground, has
an airier and tighter sound: the image is raised and
standing waves reduced.

THE DCM TIME WINDOW PEDESTALS are
made of heavy duty wrought iron and suit the shape
and appearance of the Time Window perfectly.
They sell for $65. per pair. If there is no dealer
nearby, order postpaid (Master Charge & Visa ac-
cepted) from

R.S. PARK AUDIO ASSOCIATES
5 SUNRISE PLAZA, VALLEY STREAM, NY

11581

(516) 561-7558
DEALER INQUIRIES INVITED

AMPEX 350 -SERIES TRANSPORT LIKE NEW WITH
NEW REWIND AND TAKE-UP assemblies, both, high
and low -speed capstan motors, Electrosound pressure -
roller, new unmounted Nortronics 'h -trace heads, $590.
McIntosh MC -2105, mint $700. McIntosh MC -225, ex-
cellent $200. McIntosh MR -71 mint w/case $290. Dy-
naco Stereo 70, excellent $150. Dynaco PAS -3x, excel-
lent $110. Dynaco PAS -3. excellent $95. Dynaco FM -
3A, excellent $90. Marcoff PPA-1, low hours, $60. Mar-
coff PPA-1 H, factory sealed $85. M&K Satellite -1
speakers, new, $330/pr. Polk 12s, new $560/pr.
Leach 90 watt/channel amp, beautiful construction, ex-
cellent, $200. Above prices plus shipping. Jeff Harrison,
9 Birch Hill Rd., So. Hadley, MA 01075 or call between
7-11 PM EST 1-413-536-3830,

* * ANNOUNCING PHOENIX AZ AUDIOPHILES * *
* AUDIRE ° HAFLER * NAD
 DENON  DYNAVECTOR  SUPEX
 AUDIOCRAFT " GRACE  LUSTRE
 3D ACOUSTICS Satellite/Subwoofer System
" VANDERSTEEN 28 (better than ever)
* SHAHINIAN OBELISK (the invisible speaker)
* GRAFYX " THIEL " MORDAUNT-SHORT
* DENON turntables and electronics * V.P.I.
 REGA PLANAR glass platter turntables
 KEITH MONKS RECORD CLEANING MACHINES
 RG DYNAMICS BEDINI " PLATTER MATTER
* The best values in audiphile equipment are HERE! ! !

Shipped U.S.A. THE LISTENING POST (602)967-1250

ANOTHER AUDIOPHILE PUBLICATION?
AUDIO UPDATE is published ON TIME. This bi-monthly
includes modifications construction projects, improve-
ment methods, data available nowhere else. It's provoc-
ative, informative, and a MUST if you enjoy audio. Annu-
al: $12.00 USA/Canada, $14.00 elsewhere. Master-
Charge/Visa welcome. AUDIO DIMENSIONS, 8888
Clairmont Mesa Blvd., San Diego, CA 92123. (714)
278-3310. TF

ARC EQUIPMENT FOR SALE
D -100A - $665. D -52(B) $795, D100 $525. D-350
$1475, D -110(B) $1750. D-79 $2700, D -76-G $600.
EC -2A -N $225, EC -21 $550. MCP -1 $100. OTHER
EQUIPMENT: Precision Fidelity C-4 new tubes $725,
Bryston 2B $325, Nachamichi 250 Cassette, Perfect
$150, Yamaha CT -7000 $575, Symmetry ACS -1
Crossover $450, McIntosh C-26 with wooden case
$300, MAC-C8-C8's combo $100, (2) Kenwood L-
07m's $475. All prices F.O. B. Indpls. Experienced
overseas shipped. Call (317)283-1361 8-4 E.S.T. Ask
for Dave.

APATURE ADD ON RIBBON TWEETERS, DCM TIME
WINDOWS AND OED's, AMBER, FRIED SPEAK-
ERKITS AND REFERENCE MONITORS, Adcom,
Monster Cable, Grace Tonearms, and F9E, Last Fluid,
Cizek, Heybrook, Dynavector Ruby, Dex Headamp,
Sherwood, Mobil Fidelity, Telarc, Nautilus, Allison, STD,
Jim Rogers, Luxman, Spectrum, 3D Acoustics. Avail-
able at SOUND STAGE AUDIO, 184-10 Horace Harding
Expressway, Fresh Meadows, NY 11365. (212(762-
3220.

APT/HOLMAN AMP & PREAMP NOW IN STOCK
Tom Holman's APT Model 1 Amp delivers 100 Watts
RMS/chan plus 3 db Dynamic Headroom! It stays in-
credibly clear when you play it incredibly loud! The Mod-
el 1 ELIMINATES Speaker/Amplifier interaction so it's
stable with any speakers you use. The Famous APT
Preamp lets you control phono input inpedance AND
capacitance so your records sound great. You can at-
tach a full equipment array and there's no input cros-
stalk! To order & information: DESIGNATRON'S STER-
EO STORES, Inc. 260 OLD COUNTRY ROAD, HICKS-
VILLE, N.Y. 11801. Shipped prepaid and insured in
cont. USA (516) 822-5782.

LOW COLORATION POLYPROPYLENE CONE,
WOOFERS AND MID -RANGES AT JOBBER

PRICES
Individual machine run response graph packed with
each driver. Cross -over and enclosure data includ-
ed. The low mechanical Q and high internal dissipa-
tion of Polypropylene as a radiating element makes
these woofers and mid -ranges flat ( ±1.5 db) over
their operating ranges.

12" Woofer. Acoustic suspension type, very
long throw, vented voice coil. Ruler flat to 1500
hz. $34.50 ea.

434" Mid -Range. Solid back, ferrofluid
damped, fiber cavity pad. 400 to 4000 hz.
$19.50 ea.

Send self-addressed stamped envelope for
details or order direct from:
SPEAKERWORKS 1910 Seneca Lane, Mt.
Prospect. IL 60056

ANTI -SKATING for AR TURNTABLES!! Proven coun-
ter -weight design of nickels steel & aluminum construc-
tion. Install yourself in minutes. $7.95 postpaid. (Dealer
inquiries invited.) AUDIO INNOVATIONAL PRODUCTS,
P.O. Box 1607, Portsmouth, N.H. 03801.

ARC D350B UPDATED - NEW FACT 3 Yr. WARRAN-
TY $2250. Fulton J Modular Bravura Pre -Amp $750.
(714)222-7226.

Shopping
for
equipment?
Or are you
looking for great sound?

Throwing together expensive pieces of
equipment won't produce great sound. Expert
advice and patient listening are required, to
tailor a system to you.
If you want equipment, shop around. If you are
after great sound, which Lyric suspects, come in,
sit down, and listen to your ears' content.

Lyric
HIGH FIDELITY

The new Levinson ML6As have
only the most essential
functions-input selector and
volume control. Internal
complexity makes such external
simplicity possible-you need
only enjoy the music!

Manhattan:
1221 Lexington Ave. 212-LE5-5710
White Plains:
146 East Post Rd. 914-949-7500

We carry:
Mark Levinson  Koetsu  Rogers  Fidelity Research  Linn Sondek  JVC  Crown
KEF  Infinity  3A  Dahlquist  Supex  Beveridge  Threshold -Stasis
Denon  H.Q.D.  Mitchel I A. Cotter  Sequerra  Lux  Goldmund  Pyramid
DCM  B & W  Sumo  Magneplanar

AUDIO/APRIL 1981 67

AmericanRadioHistory.Com



FOR SALE FOR SALE FOR SALE

ATTENTION AUDIOPHILES:
SPECIAL OFFERING OF VERION PRODUCTS

General Resistance, Inc., the ONLY manufacturer of
Verion MK1 Stereo Pickup Transformers, Triaxial
Audio Cables, and GS1 Ground Strips has been
authorized by Stipulation to sell the remaining inven-
tory of those products:

MK1 Stereo Pickup Transformers (specify pickup
impedance): $350 each,

Triaxial Audio Cable pairs: $30 per one meter,
plus $5 for each % meter added to the pair. All
Triaxial cables have RCA -type connectors, at one
end, and either bar leads, RCA -type connectors, or
male or female DIN connectors at the other. Be sure
to specify length and choice of connector.

GS1 silver-plated 12" solid copper Ground
Strips with hardware and grounding pig -tail: $20
each.
All above carry 5 -year manufacturer's warranty.
Quantities are limited since there will be no further
production.
Send official bank check or postal money order im-
mediately to avoid disappointment. Orders shipped
prepaid UPS in the USA. Others add shipping. No
telephone orders accepted.

GENERAL RESISTANCE, INC.
130 S. Columbus Ave.
Mt. Vernon, NY 10553

AMPEX 351-2 For Sale. In portable cases, cherry con-
dition, brought up to better than factory specs, complete
with Walter White 15/30 ips capstan adapter. $1950
firm, f.o.b. Hollywood. This has been my personal ma-
chine. Wally Heider, 2519 Cloverfield Blvd., Santa Mon-
ica, CA 90405. 213-466-5474.

ATTENTION: "FOREIGN" AUDIOPHILES AND
DEALERS! Western World Audio Exporters can supply
virtually ALL brands of hi-fi components, speakers, car-
tridges, etc. (incl. esoteric lines) at VERY attractive pric-
es. Quotes, terms and availability furnished on request.
Write To: WESTERN WORLD AUDIO EXPORTERS, 373
Fifth Avenue, Suite 1556; New York, NY 10016.
TELEX -423826 SAKIUR.

Audio and TV tubes factory boxed, speakers, semi-
conductors-low prices, free price list. Transisleteronic
Inc., 1365 -39th St. Brooklyn, N.Y. 11218 212-633-
2800 TF

NEW ENGLAND ELECTRONICS EXCHANGE
provides a national marketplace for audiophiles buy-
ing or selling quality new and used equipment.
Monthly newsletter subscribers enjoy the benefits of
its nation-wide distribution equipment grading
standards and the guarantee of full and prompt pay-
ment for products sold. Write or call free for a free
sample newsletter or subscribe ($12/yr.) 617/491-
3000, (7-10 PM EST/M-F) Box 82 Harvard Square,
Cambridge, MA 02138.

TVE "

REMOVU VOCAL PROMMITY171~0
...

DISCS
The Thompson Vocal Eliminator can actually remove most or

virtually all of a solo vocalist from a standard stereo record and
yet leave most of the background music untouched! Not an
equalizer! We can prove it works over the phone. Write for a
brochure and demo record below. COST: $249.00

YOU SHOULD SEE US
For:
 Time Delay/Ambience
 Studio Echo/Reverb
 Tape Noise Reduction
 Parametric Equalization
 Electronic Crossovers
 Compressor/Expanders
 Mic Preamp/Mixers

We manufacture a full line of high quality audio and recording
equipment. You will probably have to pay twice as much
elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Send $1 for a 20 page brochure
and 20 minute demonstration record.

Write to: LT Sound. Dept. AU, P.O. Box 338,
Stone Mountain GA 30086 Phone 404 493.1258

ATTENTION ... AUDIOPHILES
Northeastern's Largest Hi -End Audio Salon

Now has a larger selection of
Quality Components

Featuring:

Linn Sondek, Kenwood Purist Group, LS3/5A, B+W,
Spendor, Supex, Stax, Adcom, Mitsubishi, Decca,
Tandberg, DB Systems, I.M.F., Grado Sig., Shahinian
Obelisk, Monster Cable, Dahlquist, Audio Pro, Grace,
Avid, Marcof, Micro Acoustics, Dual, Strathclyde, Audio
Source, S.A.E., Magneplaner, Carver, Dynavector, Au-
dio Linear, Radian Research, Fulton, Promethean and
Nagatron.

We Ship Anywhere in the World

The Sounding Board, Inc.
75 Franklin Avenue

Ridgewood, N.J. 07450
Call us at (201) 445-5006

AUDIO CONNECTION
IN NORTHERN NEW JERSEY:

Tel: 201-239-1799, 615 Bloomfield Ave., Verona,
NJ 07044 AKG + Audire + Denon + Dynavector
+ Grace + Grado + Hitachi + JG Acoustics (Rib-
bon Tweeter for DO -10) + KM Laboratories + Kirk-
saeler + Michell Focus + Nagatron + PS Audio +
Rogers LSE/5A + Satterberg + Spica + 3D
Acoustics + Audio Source + AVF Stands + Fulton
+ Last + Platter Matter + Monster Cable + more.
Free Shipping in Cont. U.S.

AUDIO EMPORIUM, MILWAUKEE - Acoustat,
Amber, Audio Interface, Audire, B&O, Beyer, Conrad -
Johnson, Dahlquist, Denon, Dynavector, Genesis,
Grace, Grado, Hatter, Lux, Magnepan, Marcof, Micro
Seiki, NAD, Oracle, Peterson Links, Polk Audio, RH
Labs, Rega Revox, Rogers, Snell, SOTA, Stax, Tech-
nics, 3D Acoustics, Threshold, Vandersteen. KMAL
Cleaning, LPs, accessories. Open Tues, Wed, Fri, Sat
10-6, Thurs 10-8 Closed Sun & Mon. 6914 W. Brown
Deer Road, Milw., Wi. 414-354-5082.

AUDIOCRAFT AC -300 MK II "S" SHAPE TONE -
ARM, like new, 6 months old. $165.00 (415(657-
3969.

Western
Pennsylvania's
Quality Audio

Dealer
Oracle
Threshold
Bedini
Apt/Holman
NAD
Mitsubishi
Sony
Adcom
Hafler
Tandberg
Dynavector
JVC Pro
Fidelity Research
Supex
Denon
Ortofon
Accutex
Grado

Daniel Queen
Magneplanar
Polk
Advent
M & K Systems
DCM Speakers
B&W
Trilogy
Dex
Marcoff
Audio Standards
Cotter
DBX
Lustre
Grace
Thorens
Dual
Last

' Dozens Of Others

Direct - To - Disc. Recordings
SHIPPED PREPAID & DIRECT

OVATION AUDIO
The Theatre

Shadyside, Pgh, PA. 15232

(412) 441.4550

e^
so.;0.,44,,:%***10001

>01,1jt J
Experience

Q the seamless
sound of the phaseV coherent transient per-

t `'GOv` fect ACS -1 and ACS -2 active
k.);. crossovers by SYMMETRY. En -

0rG joy greater dynamic range, preciseF stereo imaging and reduced transient
QG (time) related distortions.

Audition the SYMMETRY crossovers and
matching SW -1 woofer system for the perfectly
musical reproduction of the original performance.

SYMMETRY 101 Townsend St. San Francisco 94107 (415) 777-1113
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AUDIO
HORS/ONS

P.O. BOX 10973
St. Louis, Missouri 63135

YOU PROBABLY HAVE
NEVER HEARD
THE FULL
POTENTIAL
OF
STEREOPHONIC
REPRODUCTION
You may have wondered why all the sound from
your stereo seems to come from the space
between your speakers when you know that
speakers project sound in all directions.
In a conventional stereo system, the speakers
act as sonic barriers to the stereo image. They
actually become obvious sources for the sounds
that were originally recorded beyond the angle
that they enclose.
The IR2100 Image Restoration Control can
effectively remove this barrier and allow your
stereo to reproduce the full breadth and depth
of the original performance. The IR2100 is also
uniquely adjustable from the listening position
for a wide range of speaker locations and
source material, so you can easily tune it to get
the most out of your stereo and your recordings.
The impact of the IR2100 will be to expand your
stereo sound stage and give greater localization
of the individual instruments and voices while
restoring the original open feeling of a live
performance.

For complete information write to Sound
Concepts c/o Box 135, Brookline, MA 02146 or
call (617) 566-0110.

1---11111114.FIDELITY IN
Cmdtpu SPATIAL REPRODUCTION

AUDIO DEN AND POLK AUDIO
The Audio Den is proud to have on display and demon-
stration the amazing Polk Audio Monitor Series. Our cus-
tomers say "Fantastic! Compares with the finest
loudspeakers I have heard. Probably the best value in
the history of Audio!!!" AudiogramTM, from the Audio
Advisor said, "We were so impressed that we could
not believe the prices . Other $200 speakers
simply do not come close to the standards set by the
Model 10 . . . And at their price, they are simply a
steal." Come in for an audition or write us for infor-
mation on Polk or our other state-of-the-art products.
Polk is shipped free in the continental U.S. Audio
Den Ltd. 1320-34 Stony Brook Rd., Stonybrook
L.I., N.Y. 11790, 516-751-3350. TF

AUDIO EXCELLENCE IN N.E. PENNA!
Stock: Haller, Rogers, SME, JR, Sonus, The Dalco/Dy-
naco A30XL, Technics, NAD, Alpine Car Audio. Gold
Line Analyzers and more. JANNEN SYSTEMS, Hazle-
ton, PA. Free shipping. Call (717) 459-5722

AUDIO GRADE POLYPROPYLENE AND POLYS-
TYRENE CAPS NOW FROM: .0015 to 5u 200 VDC
10% for your electronics contruction, upgrade mods
and crossover networks. Build phase coherent line
source arrays that have electrostatic like "speed" that
are ready for PCM, Digital and D to D dynamics without
strain. Subwoofer designs for seamless somcs. Polymer
tweeters for timbre and "air", active biamp semi kit, and
super air core coils. Catalog $1. 26 page Jordan Manu-
al on spkr design $2. Transcendental Audio, 6796 Ar-
butus, Arvada, CO 80004. E. J. Jordan, Dynaudio, Po-
lydax, Foster, JVC, Rowland Research. (303) 420-
7356.

AUDIO HOUSE - FLINT MICHIGAN
Mordaunt-Short Conrad -Johnson Theta
Rogers LS3/5A Leach SLR+D Adcom
Satter burg Symmetry Amber
Obelisk Audio Pro DB Systems
Acoustat SKS "Intaglio" Audionics
Sound Lab Ariston MTI

Gonza Wire is #12 gauge, twisted, safe speaker wire.
100 ft. $45 or 506 per ft. Keith Monks Record Sleeves
50 - $15. Sample $1.00. C.O.D. OK. 4304 Brayan,
Swartz Creek, Mich. 48473 (313)655-8639 by appoint-
ment

AMERICAN AUDIOPHILE
AUDIO INNOVATIONS
AUDIO STANDARDS
AUDIO TECHNOLOGY
AUDIRE
OCM
DE CCA
DE NO N

DUNLOP/SYSTEM DE K
DYNAVECTOR
GOL OLIN E
GRACE
H.A.P.I.
IMPULSE
I VIE
JANIS

HOME OF
JMAS
KINDEL AUDIO
LEACH
LUSTRE
MARCO F
MARIAH
MORDAUNT-SHORT
NAD
NEXUS
P S AUDIO
PLATTER MATTER
PRECISION FIDELITY
QED
R G DYNAMICS

RGR
SHURE
SIGNET
SME

SPECTRO ACOUSTICS
SPICA
STAX
SUPEX
TANDBERG
THETA
3D ACOUSTICS
VAN DE R STE EN
VPI
WIN LABORATORIES

REFERENCE AUDIOPHILE RECORDINGS

AMERICAN AUDIOPHILE
5 Sunrise Plaza 716 Madison Ave.

Valley Stream, N.Y. 11581 New York, N.Y. 10021
(516) 561-7114 (212) 751-9733

ALL SHIPMENTS PREPAID AND INSURED
FREE THROUGHOUT CONTINENTAL U.S.
MASTER CHARGE & VISA ACCEPTED

rsLz I V/S4'

CORRECTION
IN THE MARCH ISSUE, THE ADVERTISEMENT FOR AUDIO HORIZONS SHOULD HAVE READ AS FOLLOWS:

Issue #4 is now available. It contains reviews of CRAMOLIN contact cleaner,
the DYNAVECTOR DV -100R and DV -100D moving -coil cartridges, the LINN
Ittok LVII pickup arm, the MARCOF "Glass Mat" platter plate, the HAFLER OH -
200. MICHAELSON & AUSTIN TVA -1, SUMO "Power", and SUMO "Gold"
power amplifiers, the MICRO SEIKI BL -91 and ORACLE turntables, the MUSI-
CAL FIDELITY bb -1 and POWERLIGHT MC -4 pre -preamplifiers, the SAEC
SS -300 platter plate, and the SPECTRA Disc Cushion. Issue 04 also features a
survey of interconnecting cables with reviews of cables from AGI, AUDIO -
CRAFT, AUDIONICS, AUDIO NOTE, AUDIO-TECHNICA, BELDEN, DISC -
WASHER, FULTON, MELCO, MITCH COTTER, NEUMANN, PETERSON, SAEC,
SOUND CONNECTIONS, SOLAR TRADING, SUPEX, and ZEPHYR.

Subscription rates to AUDIO HORIZONS" for four 14) issues are: U.S. - $16.
($20. by FIRST CLASS MAIL): Canada and Mexico - 818. (822. by FIRST CLASS
MAIL): and outside North America - $24. (AIR MAIL). PLEASE REMIT IN U.S.
FUNDS ONLY. Sample copies of all issues of AUDIO HORIZONS are aveilable for
$5.50 each (U.S., Canada, and Mexico), and $7.00 each (outside North America).

AUDIO LT
IN CHAMPAIGN,

Audio Research NAD
David Haller KEF
DB Systems Win
Carver Rega
Quad Oracle
and more - 115 N. Walnut 61

D.
ILLINOIS

3D Acoustics
Dynavector
Supex
Grace
Snell

820. 217-359-3774

AUDIONICS-NEW PRODUCTS
We offer the complete Audionics line: BT2 preamp, RS1
preamp, CC2 amp, Space and Image Composer,
BA150 amp, RVP/RVR replacement Revox A77 Elec-
tronics & LK1 turntable. By appt Free shipping in cont,
U.S. We ship worldwide. Visa & M.C. OXFORD AUDIO
CONSULTANTS, Box 145, Oxford, OH 45056. (513)
523-3333, TELEX via TWX: 810 470 8487 Cable,
OXAUDCON

AUDIONIC = VALUE
Audionics continues to stand the test of time as a cost
effective product. If you are new to high end audio or an
old audiophile, consider a product that you will want to
keep. Audionics BA -150, CC -2 amps. RS -1 and BT -2
pre amps and the LK-1 Turntable. FREE shipping and
advise from Audio House, 4304 Bryan Dr., Swartz
Creek, Mich. 48473 (313) 655-8639 by appointment.

AUDIOPHILES: If you're like most of us. you are not
able to purchase & store every record that you
would like to own. For this reason, a high quality FM
tuner is almost priceless. We prefer & sell the incom-
parable DRACO LABS Micro CPU -100 boardcast
monitor tuner, with the original pulse -count digital
detector & microprocessor circuitry (formerly distrib-
uted by Sherwood at $200). for only $995 delivered
anywhere in the world! This is the tuner that Audio
Magazine (1 1 /77) could not distinguish from mas-
ter tapes on a closed-circuit transmission. The CPU
outperforms your tuner or your money back! Please
send $1 (refundable) for literature & test reports to
ALLEGRO SOUND, home of the fabled B Series
vacuum tubes, 15015 Ventura Blvd.. Sherman
Oaks. CA 91403. (213)766-9101. 9-12 am. Good
health & good sound, Richard David Katz

Put 6
Skilled Drivers

In Your Car

The 3 -way High Definition
Auto/Home Speaker

The drivers in each ALS-3 are the
usual woofer and tweeter plus a high
definition midrange so the vocals cut
through loud and clear.

To learn more about ALS-3 fill in coupon and send to
601 Old Willets Path Hauppauge, N.Y. 11787

name

address city

state

ED Ha.Qus -r
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AUDIOPHILE ELECTRONICS FROM CROWN
You know CROWN as the professional standard in
broadcast and in live performances. Now CROWN'S
new DISTINCTION SERIES brings you that total integrity
and the most music for your home. The DL -2 Preampli-
fier, The SA -2 Self -Analyzing Amp, & EQ-2 Equalizer.
For information & quotes write DESIGNATRON'S STER-
EO STORES inc. 260 OLD COUNTRY ROAD, HICKS-
VILLE, NY 11801. We ship prepaid & insured in Cont.
USA (516)822-5782.

AUDIO RESEARCH AT
CSA AUDIO DESIGN

Discover latest state-of-the-art Audio Research amps
D60, D120. New performance plateau.

CSA AUDIO DESIGN
193 Bellevue Avenue
Montclair, NJ 07043

We ship anywhere. VISA/MC.

AUDIO RESEARCH D-100 Mint $1700 (603) 224-
6721.

AUDIO RESEARCH D-350 $1500.00 (203) 846-
0860.

AUDIO RESEARCH D-1008, $950 or best offer,
(612)426-1645 days.

AUDIO RESEARCH SP3A-1N-MOST MODS $495.
GAS Ampzilla $495. Magnepan MG -II $450. Tandberg
6000X TD $225 (319)396-4649.

AUDIO RESEARCH SP -5 MINT $625. GAS Son of
Ampzilla Mint $330. (313)764-3627 After 6 p.m.

AUDIO RESEARCH ELECTRONICS AT
KENNETH WAGNER AUDIO SYSTEMS

The new 68 preamp and D90 amplifier make beautiful
music together. This combination possesses a palpable
three dimensional realism unequalled in today's market.
Their combined price $3,590.00 (6B - 1,495 - D10 -
$1995.00) is less than some preamplifiers currently
available. In this perspective they are seen as an abso-
lute bargain. Hear this musical duo at:

KENNETH WAGNER AUDIO SYSTEMS
841 S. Dixie Highway

West Palm Beach, Fla. 33401
Tel: 305-833-0448

MC Free Shipping in the U.S.A. Visa

AUDIO RESEARCH D-79. $2500.00 206-232-3192

AUDIO STYLUS TIMER KIT, PINK NOISE KIT, IC's
for sale. Send SASE to TOLECO, Box 401, Kingston,
WA 98346.

A -Z SELECTION OF STEREO -ESOTERIC COMPO-
NENTS at Wholesale. Free catalog. Audio Unlimited,
1 798 Technology Drive, San Jose, CA 95110. (408)
279-0122.1-6 M-Th.

NAKAMICHI
DAHLQUIST
ORACLE
THRESHOLD
ACOUSTAT
TANDBERG

BEST IN THE WEST
N.A.D. MAGNEPLANAR
LINN HARMAN KARDON
POLK TIME WINDOW
ADCOM APT HOLMAN
B&W DENON
SONY HAFLER

ROCKY MOUNTAIN HI FI
812 Central Ave., Great Falls, MT (406) 761-8683

FOR SALE

BASS MINT SUBWOOFER
This incredibly accurate yet reasonably priced
subwooter is available only at Q/LC Audio. Call or write
for more information on this truly remarkable product.
Q/LC Audio, 1006 Berkshire Road, Dayton, OH 45419
(513) 298-9330, (513) 293-7287. Dealer inquiries wel-
come.

BOB CARVER'S GREATEST HITS
Are Ready and Wailing for YOU! The Sonic Holography
Preamp! The Magnetic Field Amp! (It fits in your palm &
delivers over 200 watts rms/chan). Plus the new
CARVER Products just announced. All Available from
DESIGNATRON'S STEREO STORES, Inc. 260 OLD
COUNTRY ROAD, HICKSVILLE, NY 11801. We ship
prepaid and insured in cont. USA. (516) 822-5782.

B & O USES "ANY" CARTRIDGE with standard
mounting centers alter our modification kit or at factory.
Effective mass 2.5 grams. Adjustable silicone damping.
$199.00 with money back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425. TF

BUY OR SELL EQUIPMENT COMPUTER AIDED
$5/item/month deposits description of equipment
for sale in our Data Bank. Or $5 buys monthly stor-
age of equipment request in our Search File to yield
the name and phone of anyone selling what you
want. $10 buys a current list of ALL sellers of a
component type (e.g. tuners)
INTRODUCTORY STORAGE FEE $5 FOR 3
MONTHS. Send check or money order with Name,
address, phone, request or component type, Mfr,
model, condition and asking price to:

FIRST NATIONAL EQUIPMENT DATA BANK
P.O. Box 366

Closter, New Jersey 07624

AUDIONICS BT -2 PREAMP $300. 502-228-1042.

nt/Utx yam.
ALIN ENTHUSIASTIC RESPONSE T

R MODEST ADVERTISEMENTS IN
AUDIO MAGAZINE INDICATES WE'RE
AERATING ON THE SAME SOUND
RACK - AND AGREE THERE IS

NO SUBSTITUTE FOR DUALITY

SC IS A DEDICATED
EMPORIUM WHERE ONLY
'HE FINEST SYSTEMS &
COMPONENTS ARE
RESENTED AND
ENJOYED IN OUR

4 SOUND
SI ADIOS CHARTWELL LS35A/SATTERBURG LUX  PYRAMID

DECCA LONDON  MAYWARE  EUMIG  SATIN

Names
of Fame
at FLSC

KEF  SOUND CONCEPT_'

M A COTTER  JANIS  CROWN

GRACE/SUPE%  AVID  GRADO

DYNAVECTOR  D SYSTEMS

OE .D SIGNET  STA%AMBER

NAO  AKG  M R K  ULTRACRAFT

P S AUDIO  BEYER  DAVID HAFLER

MICRO-SEIKI  BYMETRY  MARCOF  PBX

REVOK  ARISTON  DENON  POLK  APT/HOLMAN
-Ane more/

FRANKLIN LAKES STEREO CENTER

1.

$50 CASH REBATE.*
Tice dtEcííatif4tt ltúeor(x:wv..a.

THE ELECTRONI
Achieve true subwoofer capability (flat res
systems. Also gives similar results when u
long excursion, acoustic suspension syste

ALLISON ACOUSTICS INC

C SUBWOOFERTM
ponse to 20 Hz) from your Allison speaker
sed in conjunction with other well designed,
ms such as AR, Advent, and others.

. 7 Tech Circle, Natick, MA 01760
For literature and information call (800) 225-4791. In MA I617) 237-2670.  Until May 1, 1981.

LOWER
LOUDSPEAKER

DISTORTION

The VMPS Tower II speaker system
offers all of the features and much of
the performance of the low -distortion
Super Tower series in a compact, 43"
high, lower -cost format.

THD with 1 Watt input is no more than
0.7°10 from 22HZ (-3dB bass cutoff
freqency) to 30kHz. Outstandingly high
sensitivity (99dB/1W/1m), power
handling (300W rms), and maximum
undistorted output levels (126dB/1m)
make the Tower II suited to virtually
any amplifier or listening environment.
Other unique features include minimum
phase response, a new, high definition
polypropylene cone midrange, single
amp or biamp operation without an
external crossover, level controls with
50dB of adjustment range, internal
wiring with Monster Cable, and mylar/
polypropylene crossover componentry.

Write for our brochures and a reprint
of Bert Whyte's article "Towers of
Power" from the May 1980 AUDIO.
Other VMPS speakers from $78 to
$1699ea.

VMPS AUDIO PRODUCTS
A division of (tone Audio

7301 Rockway El Cerrito, CA 94530
(415) 526-7084

Y
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FOR SALE FOR SALE FOR SALE
Big, Safe, Twisted *12 Gauge Gonza Speaker Wire
$40 per 100 ft., Keith Monks Record Sleeves 100 for
$25, FREE shipping, COD O.K. Sample $1.00. Audio
House, 4304 Brayan Drive, Swartz Creek, Mich. 48473
(313) 655-8639.

B + W DM6 SPEAKERS, walnut, mint condition.
$950.00 /pr. 1-609-924-8167.

B&W PS AUDIO SPENDOR
HAFLER MERIDIAN CJ
STD THORENS SUPEX LEACH
SYSTEMDEK DYNAVECTOR LS35/A
GRACE GRADO
AUDIO SALON 1612 Elizabeth Ave., Charlotte, NC
28204 (704) 333-3306. Shipping Free.

CARTRIDGES, TONEARMS, TURNTABLES, MOV-
ING COILS excellent selection at great prices. Free
Catalog. Audio Unlimited, 1798 Technology Drive, San
Jose, CA 95110. (408) 279-0122 1-6 M-Th.

CARVER IN THE SOUTH!
In stock! Fast, free shipping. READ BROS. STEREO, 593 King
St. Charleston, S.C. 29403 (803) 723-7276. Also FRIED KITS.

CASSETTES WHOLESALE & FULLY GUARAN-
TEED! AGFA Micro -Supreme, #1 Choice of Recording
Studios nationwide! C-60 $1.39; C-90 $1.79. Packed
12, 24, 48 & 96 per carton. Dealerships available. Mi-
cro -80 Inc. ÁU 2665 Busby Road. Oak Harbor, WA
98277.

CHARTWELL: SEE ROGERS 8 CHARTWELL

COMPONENTS FOR THE AUDIOPHILE
Q/LC Audio has Precision Fidelity, Amber, Marcof,
Hafler, Vandersteen, DCM, Axiom, Lustre, Thorens, Na-
kamichi, Audire, Grace, PS Audio, Bass Mint, Adcom,
Hitachi, and more. Write or call: 0/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298-9330.
(513) 293-7287 World wide shipping

/DISCOVER
THE REAL
CAPABILITIES
OF YOUR
SYSTEM

COMPLETE STEREO SYSTEM
ARC -D110, Spatial Coherence prearnp, B&O 4004
Turntable Nakamichi 600 Cassette, DO -10a speakers.
Equipment in excellent condition. Asking $3500. Call
Chuck at (614)984-4178.

CONNECTICUT: A.D.S., Advent, A.P.T. Holman Audio
Pulse, B&O, B.I.C., Carver, Citation, Dahlquist, D.C.M.
Time Windows Polk, Haller, Harman/Kardon, J.B.L..
Mitsubishi, Nakamichi, Ortofon, Phase Linear, Micro-

Acoustics, N.A.D., Stax, Tandberg, Yamaha, Cizek,
Signet. Will ship prepaid. Sounds Incredible, 39 Federal
Road, Brookfield, CT.,06804. (203) 775 -1122 -
phone quotes only. TF

CONNOISSEUR BD1 TURNTABLE Belt Drive, 37
logged hours. w/mtg hole for Grace 707. $75 408-
279-1425, 259-9648.

COTTER DEMO SALE
MK -2 $350, SC -2 $350, NFB $350 PW-2 $200. All for
$1200. AUDIO SALON (704) 333-3306. Hours 11 am
to 7 pm.

COTTER MKII "L", LUSTRE GST 801, SUPER SDX
1000
LISTENING ROOM, INC. 2764 Hanover Circle, Birming-
ham, AL 35205 (205) 939-0702.

COTTER NFB-2 Plus PLU-2. Mint. $550 Both. Two
sets available. Call Andy (505)662-9111.

CUTTING LATHE QUALITY IN A HOME
TURNTABLE?

YES! The LO7D Audio Purist Turntable by KENWOOD.
It's over 70 pounds of performance (separate power
supply included). Integral carbon and boron fiber tone -
arm with silver Lintz wiring. Ultra rigid -closed -loop pick-
up system. VTA adjustable while playing record. Provi-
sions for 2nd arm. For information and quite: DESIGNA-
TRON'S STEREO STORES, INC. 260 OLD COUNTRY
ROAD, HICKSVILLE, N.Y. 11801. Shipped prepaid and
insured in cont. USA (516) 822-5782.

ISO -BASE RD -1

WHY THE E ISO-BIA.SE?

IMPROVE DISC
PLAYBACKS
THROUGH
FEEDBACK
REDUCTION

The Iso-Base has been designed to produce as low a resonant frequency as
practical (3-5 Hz), with various weight tables by the use of multiple springs.
These springs are used in pairs of right and left hand wound to eliminate
compression spring torsional effects. Also, a minimum amount of
polyurethane damping material is used to subdue the resonant peak in a
reasonable period of time. The result is a turntable isolating device that
improves disc playback, by severely limiting external vibrations that are
returned to the stylus. The advantages are: truer bass -to -lower midrange
reproduction, which also unveils the higher frequencies; higher playback
levels without regneration; improved transients; and more amplifier power to
do its proper job.

A Sensible Improvement at an Affordable Price!
"Now Available Factory Direct"

SPECIFICATIONS
The Iso-Base RD -1 is constructed of natural wood and wood
products with a distinctive walnut finish
on the top and all sides. No vinyl covering is used.
SIZE: 3" high, 21"wide, 15" deep
SUSPENSION: Heat treated music wire compression
springs with polyurethane internal damping.
CAPACITY: Up to 20 lbs. (4 springs) over 20 lbs. (6 springs)
ASSEMBLY: Quick and easy by following the supplied
directions
WARRANTY: Limited -1 year.
Patent Pending

Suggested Retail Price $60.00 East Coast $65.00 West Coast. Available from Audio Dealers
Nationwide or 'Factory Direct." Master Charge and VISA ONLY. Phone orders Accepted
Monday -Friday 9 a.m.-5 p.m. Call or write:

Whiting Products
2969 State Street
P.O. Boa 6176

Hamden, CT 06517
(203) 248-7903

(Suggested Retail Price includes shipping & handling.)

CSA AUDIO DESIGN
Since 1972 bringing the "Audio Alternative" to the NY -
NJ area. Audio enthusiasts everywhere know about our
superior service and customer satisfaction. Discover our
new expanded UPPER MONTCLAIR headquarters. Spe-
cializing in the finest array of stereo names available.
BEVERIDGE  B & W  BEDINI  AMBER  DCM 
HAFLER  HAPI  EUMIG  FIDELITY RESEARCH 
GRACE  JR  KEF  LINN-SONDEK  LUSTRE  NAD 
PRECISION FIDELITY  KENWOOD "AUDIO PURIST" 
OMI  REGA  SNELL  PLEXUS  AUDIO RESEARCH
Plus 50 more great names.
We ship anywhere in the USA freight prepaid. Call us at:
:201) 744-0600. Discover courtesy in Audio.

CSA AUDIO DESIGN
193 BELLEVUE AVENUE

UPPER MONTCLAIR, NJ 07043
Sound System Design Consultants to HOME MUSIC
LOVERS;
'ROFESSIONAL THEATRICAL ARTS; and the AUDIO
NDUSTRY.

Custom made foam speaker grills. Any size, col-
or, pattern, quantity. Send 150 stamp for informa-
tion: Custom Sound, Algonac, MI 48001.

DAVID HAFLER WANTS YOU!
Build Haller Amp and Preamplifier Kits! Get the perform
ance David designed in. Supply the quality labor yourself
and SAVE! Write for quote on kits and custom wired
units. Shipped prepaid and insured in Cont. USA: DE
SIGNATRON'S STEREO STORES, INC., 260 OLD
COUNTRY ROAD, HICKSVILLE, N.Y. 11801 (516)
822-5782.

DAYTON WRIGHT XG-8 MK3 SPEAKER, THRESH-
OLD 800A, Ariston Turntable, Quatre DG250 amp,
new Grado G-2 $100, call anytime after 1:00 p.m.
(219) 745-2646.

DAYT(I-WRIGHT XG-10s, rosewood & wheat with
stands - $1500.00. Call (912)746-0037 between 6 &
11 PM EST (GA)

DBX 100 $149; DBX 128, $329; Dahlquist DQ-10
$689; Burwen 1201 A. $249: E -V Sentry V. $279.
Kenwood KT -815, $279; Phase 1000 $298; SAE
2100L $699. New, demos, guar. Gold Sound, P.O. Box
141, Englewood, Co. 80151.

DEMO SALE WITH HUGE SAVINGS -Win Labs
t'tbles, arms, cartridge, SPG-10, WAR -10, Spectral
preamp, Cotter MK2L, PSC, PW, JMAS MIT & Koetsu
rswd cartridges all at huge savings. Cotter NFB/PW
special $575. ARC D52B $749. D120 $1395, SP6B
$1149, MG2A's $649, CJ PV -2 preamp $485 & MV75
amp $750, Fidelity Research FR64ss arm/B60 stabiliz-
er/slur cable/xtra hdshls $795, Pyramid T1 ribbon twtrs
$695. Reference Audio Box 133, Dewitt, NY 13211
(315) 437-1209. Visa/MC/AE.

DIAMOND NEEDLES and Stereo Cartridges at Dis-
count prices for Shure, Pickering, Stanton, Empire, Gra-
do, Audio Technica and ADC. Send for tree catalog.
LYLE CARTRIDGES, Dept. A, Box 69, Kensington Sta-
tion, Brooklyn New York 11218. For fast service call toll
free 800-221-0906. TF

A UNIQUE AUDIO STORE
Goodwin's is unique among audio dealers, offering a
few products which are acknowledged to be the best
values or simply the best available. These compo-
nents are properly set-up and may be auditioned in a
comfortable, relaxed living room environment. Our
reference is the Mark Levinson HQD system and the
ML -5 (Studer A-80) with 30 ips master tapes. We
operate by appointment to ensure a meaningful dem-
onstration under nearly ideal conditions.
Goodwin's sales & service for: The reference Mark
Levinson ML -1 & ML -6 preamps; ML -2 mono & ML -3
stereo power amps. The best sound/dollar Bryston
2B, 3B & 4B power amps.
The Linn Sondek LP -12 and the best value Rega
Planar 3 turntables. The Goldmund straight-line
tracking tone arm -our reference.
We also recommend: Symdex, Quad, Scheiber 360°
decoder, Win Labs, Linn Ittok arm, Mitchell Cotter, FR,
Sequerra, & Vandersteen.
If you would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment.
Goodwin's Inc. 33 Newbury St.
(617) 266-0608 Boston, MA 02116

Canadian export specialists
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FOR SALE FOR SALE FOR SALE

Demo, used, and selected new items. All egwpnient
is mint (unless noted otherwise at time of inquiry) and
carries full factory warranty. Most demos have only a few
hours.
RECEIVERS: Lux 1070 (save $260), Lux 1055 (save
$190), Audio Pro Computerized Ta -150 (save $450).
PREAMPS and AMPS: Crown SL -1 (save $180), Crown
PL -1 (save $155), Crown D -150A (save $200), NAD
3080 (save $175). PS Audio LCC (save $90), PS III
(save $80), Model I (save $150), MTI 200 Preamp (save
$160). MTI 245 Amp (save $210). Series 20 C-21
Class A Pre -amp (save $150), Series 20 Class A M-22
(save $300), Series 20 M-25 125 watt Amp (save
$500), Series 20 A-27 125 watt integrated Amp (save
$500).
TURNTABLES: Lux PD 272 (save $110), Lux PD 270
(save $100), ADC 3001 (save $80), Sonax SX-500 belt
drive (save $100).
TONEARMS: Grace 747 Blk. (save $75), Grace 704
(save $1 1 0).
SPEAKERS: Audio Pro self -amplified A4-14 (save $800
pr.), Mordaunt-Short Carnival Series (save $75), Festival
Series (save $100), Signifier (save $400), KEF Bass
Driver B-139 (save $40). Cizek Model I (save $160 pr,)
Model Ill (save $90 pr.), MG -27 subwoofer (save $250),
Audio Pro B2-50 subwooder blk. (save $275), Kirk-
saeter Monitor 400 (save $800 pr.), Dayton -Wright XG-
10 electrostatics with stands (save $1800 pr.), Gale
401 A - blk. chrome with stands (save $450 pr.),
Braun SM-1004 (save $200 pr.), USED: Tympani IIla 4
TM panels $550.
TUNERS: Crown FM -t micro-cpu (save $400).
PROCESSORS: Source Eng. NR (save $150), RG Dy-
namics Pro 20-W (save $100), Pro 16-01k. rack (save
$90).
CARTRIDGES: Sonus Blue Gold (save $65), Red Gold
(save $60). Sonus Black (save $35), Grace SD -901E+
(save $55), Grace F9L (save $50), NAD 9000 Moving
Coil (save $65).
To place order only: Call (612) 475-3124 during busi-
ness hours: M -F, 9-5 C.S.T. Serious Inquiries wile: Box
63, Suite B. 250 N. Central Ave., Wayzata, MN. 55391.

DENON DP -1200 DIRECT DRIVE TURNTABLE.
COMPLETE WITH DUSTCOVER AND ARM. FACTORY
SEALED. NEVER OPENED $295.00. YOU PAY SHIP-
PING. CALL JEFF 215-641-2333.

DOLBY FM CORRECTLY DECODED - $100. Also
encode/decode KIT for recordists. Detailed information;
reviews. AD INTEGREX, Box 747. Havertown, PA
19083.

TWO DYNACO MARK VI VACUUM TUBE AMPLI-
FIER KITS.

FACTORY SEALED, NEVER OPENED.
$295 EACH. YOU PAY SHIPPING.

CALL JEFF AT 215-641-2333
11 00 AM - 5 00 PM WEEKDAYS

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth (maximally flat) fil-
ters in 6 db., 12 db., or 18 db., per octave
attenuation, any frequency specified.
Filters flat beyond 100 KHz.
Complete crossover in attractive metal
cabinet with all terminations and regu-
lated power supply,

STEREO BI -AMP S139
Tri-amp, quad -amp, and monaural types
available at comparable prices. Other
available features: Summer for "single
woofer" systems, Subsonic noise elimina
tion filters supplied with or without bass
boost, level controls.

FOR OEM'S AND
HOME ASSEMBLERS

500 Series dual filters and/or plug-in fil-
ters, regulated power supplies.
FREE CATALOG & PRICE SHEET

Write to:

'needwordeyENGINEERING MIGRATORY

'828 Jefferson 81.Cí Iver C.ty, CA 90230
'one (2131397-9668

DYNACO ST120 $100, Van Alstine Preamp $300,
Trevor Lees Preamp $200, Spectro Acoustics 210
$200. All Mint. (503)352-7977.

ELECTRONIC CROSSOVERS - ALL TYPES Updat-
ed definitive booklet describes applications, how to im-
prove speaker systems; $5.00 postpaid, credited to first
purchase. Huntington Electronics, Box 2009-A Hunting-
ton, Conn. 06484.

ELECTRO -VOICE INTERFACE SPEAKER SYS-
TEMS, SENTRY MONITORS, RAW SPEAKERS - IMME-
DIATE SHIPMENT. (305) 462-1976.

FOR SALE: SAE 1800 Equalizer $225 (515) 927-
2431.

FREE 5.00 T-SHIRT
TDK: SA -C90
TDK: AD -C90

2 89
2.39

TDK: SAX -C90 4 79
TDK: OD -C90 3.69
TDK: SA -C60 2 25
TDK: MA -C90 7.89
TDK: D -C90 1 69
BASF: Pro II or Ill -C90 2 89
Scotch Master II or Ill - C90 3 09
Ampex: Grandmaster I or IIIC90 2.99
TDK: MAR -C90 12.49
Scotch: 212-7R-1800 4 49
TDK: VHS; VAT -120 14.95
TDK: LX35-90 (1800!) 5.99
TDK: LX3590B 6 79
Ampex: Grandmaster 1800 ft. reel 5 99
Scotch: 207-7R-1800 5.49
TDK: GX35-90B 9 99

Free T -Shirt with every order over 50.00. State size.
All tapes can be assorted. Add 3.50 shipping; we
will honor any price in this book on complete line of
Maxell. Free Catalog. 100% guaranteed. 412-283-
8621. M-Th 8-3:30. Visa and MC. Tape World,
220 Spring Street, Butler, PA 16001.

FINE USED EQUIPMENT FOR SALE
Klipschorns, Van Alstme Amp (200 w/ch.), Audionics
BT2 preamp, DBX 124 Tape Noise Reducer. All less
than 2 yrs. old. Call Ralph at 412-682-6901.

FOR SALE - BEVERIDGE 2SW Speaker System Im-
proved by owner $3990; Music Fidelity pre preamp,
$135: Threshold Cascode Amp $650; 509-946-1529
evenings and weekends (West Coast).

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free ship-
ping. READ BROS. STEREO, 593 King St., Charleston,
S.C. 29403. (803)723-7276. Also Hailer, PS Audio,
NAD, Carver, more.

FRIED SPEAKER CABINETS: CUSTOM BUILD DE-
LUXE MODELS. FAST PREPAID DELIVERY. (919)945-
5310.

FULTON ACCESSORIES AT
KENNETH WAGNER AUDIO SYSTEMS

Loudspeaker wire brown & gold
Amplifier and tonearm interconnects
Kinetic barrier mat
Headshell wires
MC cartridge & transformers
Audio connector

Individually these products improve any stereo system
and as an aggregate they make a quantum leap closer
to the live musical experience.

KENNETH WAGNER AUDIO SYSTEMS
841 S. Dixie Highway
W.P.B., Fla. 33401
Tel: 305-833-0448

MC Free Shipping in the U.S.A. Visa

FULTON ARM ON AN STD 305M (Black) $1300.00
(as new). Out of print Shetfields Grusin, Huston and
Missing Linc also East Wind LA4S $75.00 ea.
(503)641-5937.

FULTON J. ROSEWOOD CUBES $2000 negotiable.
608-849-7207 or 415-493-8973.

L\Qp
 220 watts per channel

RMS continuous power.

 Advanced 'Class A'
circuitry.

 3dB dynamic headroom.

 Toroidal transformer
with variable impedance

capability.

STEREO POWER
AMPLIFIER

The 440 also features high
performance Darlington
output devices, a two -
speed thermostatically
controlled fan, and dual
high speed relays to pro-
tect loudspeakers. The
QED 440 provides a
powerful, reliable, afford-
able choice for intelligent
Class A amplifiers.

QUES'T'A o cE ECTROIEEr 1'11CSICnta
2210 Cemo Circle, Rancho Cordova, CA 95670
Available in Canada through TC Electronics, Montreal.
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FOR SALE FOR SALE FOR SALE
GAS Thaedra preamp $600 (313) 646-3639.

GET INTO BROADCASTING! Learn how to receive
free records, tapes, get an FCC broadcast license, start
your own station. Free details. "Broadcasting", Boy
130-N5, Paradise, CA 95969.

GET SOUND PRICES ON CAR STEREO -
SCANNERS - CB

Call or write Monday - Saturday 10-8 (312)960-
1327. Visa/M.C. R.S. Engineering, 522 Sherman,
Downers Grove, 111. 60515.

GOING TO COLLEGE: Technics SL 1300 MK II -
$350; Pioneer CT -Fl 000 - $400; SAE 1800 Parame-
tric Equalizer $300. (907) 442-3665 after 8:00 pm
PST.

GOLDMUND
The $2500 GOLDMUND T3 straight-line tonearm
and the $2100 GOLDMUND Studio turntable are
now available in very limited quantity by top select-
ed dealers:
-GOODWIN'S - BOSTON-
-LYRIC HI Fl - NEW YORK-
-SOUND COMPONENTS - MIAMI-
-CHRISTOPHER HANSEN - BEVERLY HILLS-
-FIDELIS - SAN FRANCISCO-
-MAGUIRE -OKLAHOMA CITY-

-And More To Come-
Please be patient - only 100 systems are planned
to be sent to the US this year - for more informa-
tion write to:

MBR ELECTRONICS US CORP
One World Trade Center, Suite 1913, NY 10048

GONZA WIRE is #12 gauge, twisted, SAFE speaker
wire 455 per ft, TMA Record Sleeve 50 for $15, COD
OK, Samples $1.00. Audio House, 4304 Brayan,
Swartz Creek, Mich. 48473. 313-655-8639.

GOLD PLATED PHONO JACKS. Rear mount, gold
plated solid brass jack, w/gold plated ground flag and
hardware, $1.75 each. Will interchange with Audio Re-
search Sp3A-1's phono jacks. Gold plated solid brass
shield phono plugs, $2.00 each. Send stamped ad-
dressed envelope to flyer and order form. Minimum or-
der $10.00. Old Colony Parts, Box 243, Dept. B, Peter-
borough, NH 03458.

GRACE! GRACE! GRACE! We highly recommend:
F9E'F9L' 70711' 747. HCM AUDIO, Box 2029-G, Chi-
co, CA 95927 (916) 343-0558. Appointment only.

GRACE & SUPEX
We offer the Grace 707MK2 (Linn Mods too), 704, F9 -
E. F8 -L and Supex cartridges. Free shipping. Visa &
M.C. OXFORD AUDIO CONSULTANTS, Box 145, Ox-
ford, OH 45056, (513) 523-3333, TWX: 810 470
8487.

GREAT, USED EQUIPMENT! Paragon "E" System;
Threshold NS -10; Marantz 500-10B-2-1; McIn-
tosh MC-2200-MI-200-MC-40-MC-60-MC-
75-C-11-C-20; Dayton -Wright XG-8/Mklll; Western
Electric 94C & 114 amps & 19C Oscillator. Call
(215)324-4457.

HAFLER DH -101 PREAMP
We expect to be in stock on this exciting new preamp by
Dec. 12th. Kit price is $199.95. Custom wired and test-
ed, $299.95. Immediate prepaid prepaid shipment ship-
ment via UPS. THE AUDIBLE DIFFERENCE, 435 Tasso,
Palo Alto, California 94301. (415) 328-1081. TF

HAFLER DH -200 AMPLIFIER KIT, FACTORY
SEALED, NEVER OPENED. $295 EA. YOU PAY SHIP-
PING. CALL JEFF 215-641-2333

HAFLER DH -200 $280, HAPI PHONO STAGE $250,
Denon DP -1250 w/AT-602, Extra Boards $230, DYNA
ST -70 $110, Dyna Pas -2, Pas -3X $75 each, Koss Mod-
el Ones, Modified $800. Consider offers/trade/buy
Linn Sondek, ARC SP -65 D76A, CJ NV75-1. Jeff
(602)967-8419.

Houston and the Gulf Coast
Mark Levinson/Threshold/Linn/Apt/Holman/ Hafler/Advent/Nakamichi/ Denon
Magneplanar/KEF/Boston/Dahlquist/Adcom/NAD/Dennesen/Gold Line/Grace

Klipsch/ Fidelity Research/DCM Time Window /Cizek/Signet/Cotter/ (vie Analyzers

AudioConcepts
2200 SW Freeway at Greenbrier Houston, Texas 77098 713/527-0774

Credit Cards Accepted Freight Prepaid in Continental USA

When You Start Shopping at

Hart's Audio & Video

ADS
APT-HOLMAN
AUDIRE
BANG 6 OLUFSEN
CONNOISSEUR
DCM TIME WINDOW
GDLORING
GRACE
HAFLER

10941 N. 56th Street
Tampa, Fla. 33617
(813] 985-6084

You Can Stop Apologizing
For Your Stereo

HARTLEY
KEF

KLIPSCH
KM LABS-AUDID LINEAR
LINN ASAK
LINN ISOBARIK
LINN ITTOK
LINN SONDEK

J R LOUDSPEAKERS
NAO
NAIM AUDIO
NAKAMICHI
OUAD
P01 K AUDIO
SOTA
ROTEL

Hart's Audio & Video

accepted In Tampa

SIGNE 1
Sl IPE x

SNELI ACOUSTICS
SONY
SOLING CONNFCTIU".
SI Ax
,ANOBERG
THRESHOLD
v ANGERS TEEN

801 Mason Avenue
Daytona Beach, Fla. 32017
(904) 255-1486

HAFLER DH500 AMP
DH110 PRE -AMP

The new Haller 250 watt amp and matching pre -amp
will be available late spring or early summer. Avoid the
log wait for delivery. Order now! AUDIO SALON, 1612
Elizabeth Ave Charlotte, NC 28204 (704) 333-3306.
Shipped free.

HIGH END Discounts. Send SASE and best pricing to:
Box 18009, Seattle, WA 98118.

HAFLER IN THE SOUTH!
In stock, the superb Hatter DH -101 preamp and DH200
amp. kits & factory assembled. Also new models. Imme-
diate free shipping. Also Fried (Speakers, Kits). Carver,
Vandersteen, NAD, Mirage, Audionics, PS. Klipsch,
more. READ BROS STEREO, 593 King Street, Charles-
ton, S.C. 29403 (803)723-7276.

HAFLER-NEW MONO AMPLIFIER
We are stocking the fc!lowing: DH -101K $199.95, DH -
101A $299.95, DH-tOlAP $399.95, DH -102 $74.95,
DH -103 $19.95, DH -t04 $24.95, DH -105 $24.95,
DH -106 $19.95, DH -201 $24.95, DH -202 $24.95,
DH -200K $329.95, DH-200KE $339.95, DH -200A
$429.95, DH-200AE $439.95; mono power amps -
DH -300A $449.95, DH-300AE $459.95. By appt. Free
shipping in cont. U.S. We ship worldwide. Visa & M.C.
OXFORD AUDIO CONSULTANTS, Box 145, Oxford,
OH 45056. (513) 523-3333, TELEX via TWX: 810 470
8487. Cable' OXAUDCON.

HAFLER PREAMP MODIFICATION
BY MUSICAL CONCEPTS

The already exceptional DH -101 preamp has been dra-
matically improved. Matched polypropylene capacitors
in the audio signal path, a sixfold increase in power sup-
ply capacity, and upgrading other critical components
give the DH -101 greater clarity, increased dyanamic
range, and extended bandwidth.

Extensive listening comparisons with other fine preamps
and live music reveal that the Musical Concepts MKH-
101 rivals the best in sound quality.
The MKH-101 kit available from audio dealers, or direct,
for $100. Installed- $150.

Musical Concepts
522 Impala
Hazelwood MO 63042

(314) 895-4984

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS. CASSETTE DECKS. BEST
PRICES - IN STOCK - IMMEDIATE SHIPMENT. (213)
467-5725.

HARMON-KARDON CITATION II PREAMP IN WAL-
NUT CABINET, and Citation 12 amp. Original Owner.
No scratches. Absolutely mint. $325 for both. 215-855-
8728.

"STATE OF THE ART"

IN STOCK ALWAYS!
Apt/Homan M&K
Audionics N.A.D.
Dawquist Nakamichi
Denon- Polk AudioPo
GrJ Quad
Magnepan R.H. Labs
Mitsubishi Yamaha
Audio Research

SHIPPED PREPAID
ANYWHERE IN U.S.,
TRADE-INS WELCOME.

C ` `" ''' '' - ) 1.50Cí'292.4401
8680SWCanycnRd PcdandOR97225
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FOR SALE FOR SALE

EXPERT
EASE
Too many audiophiles develop a sad depen-
dency on experts-gurus-"authorities"-
and reviewers, many of whom have a sub-
liminal message: "Buy-buy-buy-buy..."

At Audio Amateur Magazine we think
you ought to be your own expert. The
method is very simple: you get to look over
the shoulder of amateurs who are design-
ing, building, and customizing some of the
finest audio equipment available anywhere
at any price.

Our authors are amateurs because they
write for the love of excellence in audio
equipment. That's what amateur is. Their
love is in the right place-not directed to-
ward fame, power, influence, or bucks.

Who are they?

Walt Jung, Nelson Pass, Reg Williamson,
Peter Baxandall, Ed Gately, Stan Lipshitz,
Craig Stark, Craig Todd, Michael Lampton,
Charles Repka, are just a few of the over
250 who have written in our pages over the
last eleven years.

Our authors work for a living in places
you have heard of too: The Berkeley Space
Science Lab, Georgia Tech, Jet Propulsion
Lab., Threshold Corporation, RCA, Hew-
lett-Packard, British Telephone, The Areci-
bo (Puerto Rico) Observatory to name on-
ly a few.

Why not become your own expert and
join a great group of amateurs in the quart-
erly issues of Audio Amateur. Only $14 a
year, two for $27. Send along the coupon
below today and get yourself on the right
road to Expertise-and expert ease.

Audio Amateur Magazine A41

Box 576A, Peterborough NH 03458 USA

 Enter my sub for two years at $27.

 One year only (4 issues) at $14.

I enclose $  check 'charge card  MC/Visa 
('Include all numbers on your card and signature)

Name

Street & No.

State Zip

Charge card orders: (6031 924-6526 9-4 EST., M -F.

HIGH END IN THE MIDWEST
Linn Sondek Rega Theta
Audible Illusion Grace Symmetry
Precision Fidelity Stax Acoustat
Mordaunt Short KEF Meridian
Connoisseur Revox Audionics

Featuring Modifications For Improved High End
Bryston Mod -All Models, Dahlquist D010 Mod

We specialize in fine adjustment of all our tuntable
systems for optimum performance. After measur-
ments are complete, listening tests are performed
and final adjustments are made based on these
tests. Loss of information, due to improper set-up,
can never be regained in other components of your
system. If you are unhappy with the quality of your
turntable perhaps we can help you with one of our
many fine belt drives.

Audio Renaissance
4122 Broadway

Kansas City, Missouri 64111
(816) 531-3261

HORNS-WOOFERS-MIDS-TWEETERS at tremen
dous OEM savings. Al tec, CTS, Electro -Voice, Pioneer,
Panasonic, Peerless, Phillips, Polydax and many others.
Dozens of hard to find items. Huge selection of cross-
over network components, automobile systems, and
musical instrument loudspeakers. Send $2.00 for cata
log, refundable with purchase: SRC Audio, Dept. AD,
3238 Towerwood Dr., Dallas, TX 75234.

High Quality Custom Audio Cables For Less
Send SASE for available products.

AUDIOCO, Dept. Al, Box 505, Nesconset, NY
11767.

IMPORTED AND JAPANESE AUDIOPHILE LP's -
Huge selection of American, European, English and
Japanese Folk, Jazz, New Age/Wave music. New arriv-
als daily. Many domestic titles available on superior Jap-
anese pressings. Fast service. Send for free update
sheet of recent arrivals. Most thoughtfully compiled cata-
logue of imported and domestic records available - $1.
ALCAZAR, Box 429 Dept. A, Waterbury, VT 05676.
Dealer inquiries invited. 802-244-8657.

INTERFACE SPEAKER SYSTEMS BY E.V. BEST
PRICES - IMMEDIATE SHIPMENT. (305) 462-1976.

JANIS WOOFERS
are the best universal subwoofers available. Hear them
together with the Interphase crossover amp at OXFORD
AUDIO CONSULTANTS. Box 145, Oxford, OH 45056.
By appt. Free shipping in cont. U.S. We ship worldwide.
(513) 523-3333, TELEX via TWX: 810 470 8487.
Cable: OXAUDCON.

IVIE ELECTRONICS REAL TIME ANALYZERS, etc.
Some very slightly used demonstrators at discount. Full
factory warranty. Money -back guarantee. JML Compa-
ny, 39,000 Highway 128, Cloverdale, CA 95425.

HOUSTON'S FINEST & NICEST AUDIO STORE
Sony. Audio Lab. ESPRIT - APM -8 5, QUAD. SME

Crown Dist. Series, Koss E -Statics -1 A&2
Many Others. Prepaid Freight - Cont USA.

AUDIO CRAFT, 6457 Westheimer
Houston, Texas 77057 A.C. 713-783-8010

Just what Miami was listening for.
ACOUSTAT  AGI  AUDIO TECHNOLOGY  AUDIRE  BOWERS & W ILKINS  C M LABS  CONNOISSEUR
CONRAD-IOHNSON  DAYTON WRIGHT. DEC( A DENNESEN DYNAVECTOR ELECTRORESEARCH
FRIED  GOLDRING GRACE  KEITH MONKS KENWOOD PURIST LUSTRE I. A.MICHELL MARCOF

NAD  ORACLE  PETERSON AUDIO- POLK AUDIO  PS AUDIO  R. H.1 ABS  SHAHINIAN  SOTA
SPICA STD SUMIKO SUPEX THRESHOLD  VPI  WIN LABS

»Audio
13831 S. Dixie Highs ay U.S.I 11 MiambyCa. 33176 (305') 253-4433

L74ccu ase
BY KENSONIC

Announcing the reintroduction of the
Accuphase line of products, including
P-400 Power Amplifier, 200 w
P-260 Power Amplifier, 130 w
C-240 Precision Control Center (preamp)
C-230 Stereo Control Center (preamp)
E-303 Integrated Stereo Amplifier (130 w)
E-203 Integrated Stereo Amplifier (70 w)
T-105 Quartz Lock Synthesizer FM Tuner
Accuphase products are known world-
wide for their advanced technology
and reliability.

For literature
and information
contact

cCOUStIC;pc

c 
LOUDSPEAKER SYSTEMS

Famous 3A speakers are now available!
3A advanced technology is covered by
exclusive patents.
Choose the 650(Prelude), the 680 (Master
Control) or the 1000 (Reference).
All with Acoustic Pressure Feedback
amplifier system (APF).
Lifetime guarantee now being offered by
authorized Acoustique 3A Dealers.

D&K
IMPORTS

146 E. Post Road

White Plains, N.Y.

914-946-3031

INCORPORATED DEALER
INQUIRIES
ACCEPTED

Quality Audio Components and Accessories
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FOR SALE FOR SALE ' FOR SALE
JBL PARAGON - JBL's FINEST! Mud condition al
price $2400. (212)371-1900.

KILL LOUD TV COMMERCIALS AUTOMATICALLY.
Complete plans, $5.00. Bridges, 1248 N. Denver, Tul-
sa, OK 74106.

KIRKSAETER at Audio Connection, Verona, NJ
201-239-1799.

KIT BUILDERS! A new design in kit preamps is here:
The Audible Illusions Mini Mite I. We guarantee that this
tube product will easily out -perform any other kit. The
sound is very smooth, quiet and detailed, with a sweet
high end and a fast, tight bottom. The MM -I assembled
is the best unit in its class; the easy to assemble kit is
simply a steal. The reviewers love it. We promise you will
also. Heritage Hill Audio in Grand Rapids, Michigan.
616-458-9202. Visa and MasterCard accepted.

LOWEST PRICES: BOSE, SAE, HAFLER, ADS, AD-
VENT, DENON, DBX AND MORE. DYNAMIC SOUND,
BOX 168. STARKVILLE. MS 39759 (601) 323-0750. 1
p.m.-9p.m.

MAGNEPLANAR T-1D's $1050. ARC D -100A $800.
(206)767-5412.

MCINTOSH EQUIP. BOUGHT -SOLD -TRADED eves
wkends; (607)865-5387; SDR, Box 387, Walton, NY
13856.

McINTOSH MC -250 POWER AMP. For Sale. Like New
$275. Call after 6:00 p.m. 313-559-6069.

McINTOSH MX -114 FM tuner-preamp. $345 post-
paid. Chris Stratmeyer. 19 Daniel Rd.. SI. Louis, Mo.
63124.

MICHIGAN AUDIOPHILES
Apt Holman Grafyx PS Audio

Rega
Revox
Snell
Spendor
Spectrum
Slax
3D Acoustics
Threshold

Adcom Haller
Boston Acoustics Hitachi
Bryston Isobarik
Conrad Johnson Linn-Sondek
Dahlquist Mission
Dual NAD
Grace Nakamichi
Grado Signature Onkyo
Nairn Audio Polk Audio

ABSOLUTE SOUND

"Michigan's High Accuracy Audio Dealer"

Detroit, 12400 Morang Ave. (313) 527-2244
Royal Oak, 4354 N. Woodward (313) 549-7550

Ann Arbor, 312 S. State St. (313) 662-2026
East Lansing, 1045 East Grand River (517) 351-

9300
Shipping Prepaid

LAST WORD IN HI -PERFORMANCE STEP-UP DE-
VICES! You choose the low impedance m/c cartridge
but step it up with the NAGATRON AG -9200. This
99.99% chemically pure silver wire, dual torrgidal
transformer offers a s/n of over 135 db, IM distortion
under 0.0001% and a frequency response of 5-
100Khz. Phase coherence and time domain errors are
reduced below any other transformer available to date.
All this and only $325. Shipped prepaid in US. Project
One, 5410 West 12, Little Rock. Ark. 72204 (501)661-
1440.

LEVINSON ML -2 Amp. $2500 (215)657-2115

LINN DISC SYSTEM, SPEAKERS & NAIM
We know that some components reproduce sound
much more faithfully than others. For those who can
hear the difference we offer the Linn Disc System: Linn-
Sondek LP -12. LV-II arm & Asak cartridge: Linn Speak-
ers: PMS, DMS, S.A.R.A. (uni or bi-amped) & K.A.N.;
Naim Electronics; head amp, preamps & amps. Free
shipping. OXFORD AUDIO CONSULTANTS. Box 145.
Oxford, OH 45056. (513)523-3333.

LOS ANGELES - GENE RUBIN AUDIO
PS AUDIO
ADCOM
HAFLER
NAD
LIVEWIRE

THIEL GRACE
LS 3/5A DYNAVECTOR

3D ACOUSTICS KM LABS
CIZEK CONNOISSEUR

SPENDOR PLATTER MATTER
PRE -PAID SHIPPING (213) 571-1299 (Pacific Time)

we've got it oil

Mark Levinson
Audio Systems

Beveridge Koetsu Goldmund etc.

christo Dher
nansen
td

ninety -fourteen burton way
beverly hills, ca 90211
- foreign inquiries welcome -

213-858-8112 MC  VISA  AE

Heroic Return to
Minimalism Heralded
Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comfortable.
With care and integrity we will help
build a playback system in your. home
that is uniquely satisfying.

BEDINI  BRYSTON  CONRAD-JOHNSON 
DENNESEN GRACEHEGEMANKEF-
LINN DISC PLAYBACK (turntable-toneann
cartridge)  LINN-ISOBARIK  MISSION 
MITCHELL COTTER NAD NAIM AUDIO.
ORACLE  PSE  PYRAMID -METRONOME 
REGA PLANAR  ROGERS  SHAHINIAN
OBELISK  SNELL  SUPEX  THIEL  VPI

eatts mom/ 749 middle neck road, great neck, new work 11024 (516) 466-5674

I RiC s c:ount:u

This month's value in sound!

Sota head amp, designed by John
Curl. Less noise. Cylindrical steel
enclosure for immunity to RFI
and hum. Plus Fidelity Research
201 moving coil cartridge. Low
low price of $425.

LyRiC HIGH FIDELITY
1221 Lexington Ave. N.Y.. NY 101128

212 -LE 5-5710

146 E. Post Rd. White Plains NY 10610
914-949-7500

A Message from Sound Components. Inc.

When the Mark Levinson H.Q.D. Reference
System was first developed in 1974, some
individuals suggested that it would soon
be outmoded by a superior system for less
money. In 1981, the H.Q.D. System is still
acclaimed - as it was then - the finest
music reproduction system overall.

Sound Components, Inc. got involved with
the H.Q.D. System in 1975. We have been
part of the H.Q.D.'s development since its
earliest stages and have installed more com-
plete H.Q.D. systems than all other Mark
Levinson Audio Systems' representatives
combined.

With the cost of quality rising so dramati-
cally, the purchase of a H.Q.D. System can
only be seen as a wise investment. If you are
an individual who will be satisfied with noth-
ing less than the best, then there is no better
time than the present to seriously consider
the H.Q.D. System.

A comprehensive portfolio will be sent upon
request for the small charge of 512.50, first
class postage included.

Contact: PETER McGRATH
2710 Ponce de Leon Blvd.
Coral Gables, Fl. 33134
305446-1659

,,t.it -- b e
r ..-,

4101.1 - < --
------ J A

!®; i .

The gooseneck
lamp you've been looking for:
Great for turntables ... preamps ... keyboards .
.. amps ... music stands ... lecterns .. mixers,
... light boards ... clipboards ...

LlttlIte - 1: Detachable 12" lamp, bulb, base with
dimmer, wall -plug-in power supply, storage clips
and mounting hardware. $44.95
Littlfte -2: Same a as Littlite 1 , but with fixed
lamp. $34.95
Add SI per order, shipping.
30 day money back guarantee.
Send check or money order to:
CAE, Inc. 2828-H Stommel Rd:
Ypsilanti, Michigan 48197

Send for our FREE Catalog of lamps & ac-
cessories or see your dealer.

-4Jr,
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FOR SALE

McINTOSH MA -6200 int. amp., $1,000 McINTOSH
MR -74 tuner, $725; ACOUSTIC RESEARCH AR -91
spkrs. $650 pr.:ACOUSTIC RESEARCH ARXA-91ED
man. t -table, $225: ADVENT 300 FM receiver, $250;
EPICURE 150 spkrs., $175 pr; GARRARD GT15 t -
table, $100. All 1 owner -excellent. Eves, wknds; 1-501-
846-2706.

METAL FILM RESISTORS, RN55, 0.35 watt. 107 val-
ues from 10 ohms to 1 Meg, 255 each. 10 per value/
$1.80, 50 per value/$7.50. Send stamped self ad-
dressed envelope for list of values and order form. New
gold plated shielded RCA type phono plugs, $1.75
each. Minimum order $10.00. Quantity discounts avail-
able. Old Colony Parts, Box 243. Dept. A, Peterbor-
ough, NH 03458.

MIDLAND, MICHIGAN - SOUND DECISIONS (517)
636-3781 Free shipping: Audio Design  Cotter  B2 
Gratyx  HAPI II  Mirage  Nikko AlII  SOTA  Symdex 
Thiel  Thorens  VPI  3D Acoustics  '5213 Hallisy Ct
48640' Evenings & wkends.

'''MILWAUKEE! THE AUDIO EMPORIUM: Acous-
tat, Amber, Audio Perfection Cables, Audio Pulse, Au -
dire, B&O, Beyer, Connoisseur, Conrad -Johnson,
Dahlquist, Denon, Dynavector, Genesis, Grace, Grado,
Hailer, Linn, Lux, Magnepan, Marcof, Mayware, Musical
Fidelity, NAD, Peterson Links, Polk Audio. RH Labs, Re -
vox, Rogers, Snell. Sonus. Stax, Sumo. Technics,
Threshold, wide assortment of accessories and direct
discs. Open Tues, Wed, Fri, Sat 10-6. Thurs 10-8.
Closed Sun & Mon. 6900 W. Brown Deer Rd., 354-
5082.

MINT DEMO AND NEW EQUIPMENT
AT SUBSTANTIAL SAVINGS!

Sequerra Pyramid $1895 pr., Acoustat Mon. 3 1595,

Rogers Exp. Mon. 550, Spender BC1 rose 595, Spendor
SAt 350, Harbeth HL 550, Trilogy 350, Ouatre spkrs.
325, JR149 325, JR150 495, JR woofer 240. JR x -over
138, Hill Plasmatronic 5500, Magnepan MG1 (new) 440 &

MG2a 695, Mission 710s 250, UEP Coles 895, UEP Dy-
naribions 1750, Sumo 400wpc. amp 1495, Theta preamp
695, Quatre GC500 695, GAS Grandson 295, AEA520

amp 995, Beard preamp 595, HK Citation 12deluxe 195,
Radford SPA60 195, Pioneer SA9900 int. amp (110
wpc.) 395, Draco CPU tuner 550, Audio Pro receiver 750,
STD 305M table 395, Dual 1264s (new) 225, Sony
PS4750 table 175, and also a selection of quality car-
tridges.

Paul Heath Audio, 3047 W Henrietta Rd., Rochester, NY
14623, (716) 424-4916

MIXER made especially for tape duplication. Will pro
duce enhanced high quality second generation tapes.
KUHN ELECTRONICS, 1801 Mills Ave.. Norwood, OH
45212. TF

Most cartridge lines and equipment at Wholesale-
Best prices, plus monthly specials. Free price list. Audio
Component Systems 2313 Redwood Place Lacey, WA
98503

PHILIPS AND AUDAX LOUDSPEAKERS in stock at
good prices with competent service. MADISOUND
SPEAKER COMPONENTS, 431 W. Gorham, Box 4283,
Wisconsin 53711 (608) 256-7337.

SLEEPING BEAUTY
CARTRIDGES

At less than dealer cost
Famous GAS Cartridges critically acclaimed
as the finest moving coils ever made.

LIMITED QUANTITIES
 SHIBATA $150
 SUPER ELLIPTICAL $100
 SPHERICAL $75

ALSO
HIGH PERFORMANCE AUDIO METRIC
HEAD AMP AVAILABLE $80

SHIPPED FREE IN CONTINENTAL U.S.
VISA -MASTER CHARGE -MONEY ORDERS

THE SOUND CENTER
8033 SUNSET BLVD. SUITE 194

WEST HOLLYWOOD CA.
90048
or call

(213) 650-0060

FOR SALE

NEW! STEP ATTENUATOR Volume Controls in 20k
for solid state ckts and 250k for tubes. 22 position with
0.5 db Stereo trackign accuracy. A super deluxe model
with 24 position, silver contacts wiith 1% MF resistors
semi -kit. Rowland electronic crossovers, highest signal
resolving, semi -kits and assembled. Set for 20db gain
and bipass the hi -level section of your preamp. Audio -
grade caps in styrene and propylene form 20pf to 10u.
High resolving Jordan 50mm Modules that phase
coherently do most of the work in your dream speaker
system. Articulate subwoofer designs. Polymer tweeters
for timbre and "air". Jordan manual, 26 page text on
sound and speaker design - $2. Catalog - $1.
TRANSCENDENTAL AUDIO, 6796 Arbutus, Arvada,
Co. 80004 (303) 420-7356.

Acknowledged around
the world,

_Sound
ponents,Inc.

Simply the finest.

2710 Ponce de Leon Boulevard
Coral Gables, Florida 33134

305-446-1659

Store hours: Tuesday -Friday 11.8, Saturday 11.5

IN NEW ENGLAND...
No hyperbole -just the kind of knowledge, creativity, and dependability you expect from a
dealer who represents these manufacturers.

-nar-Hevinson
ADS
ADS Pro
Apt -Holman
Audionics

Audio Pro
Bryston
Carver
Conrad -Johnson

M.A. Cotter
Dahlquist
Denon
DCM
Dynavector
Fidelity Research
Grace
Haller
KEF

5 listening rooms ... New England's largest
Audiophile record dealer ... Keith Monks
record cleaning ... In-store service .. .

All shipments pre -paid.

105 Whitney Ave.. New Haven. CT (203) 777-1750

Magnepan Nakpmichi Symdex
Marcof Oracle Vandersteen
Mirage Pyramid VPI
M & K Signet Win Labs
NAD Supex Yamaha

M -W 10-6
Th. 8 Fri. 10 - 8

Master Charge. VISA. AMEX Sat 10 - 5

í-1 l(a.H (' .51-C K C l")

SERVING THE WASHINGTON
METRO AREA
Featuring audiophile systems from $950 to introduce you to the ex ding world of high end
audio. Utilizing components in all systems that are compatible with our most elaborate
professional system. Providing the trade up policies which protect our investment and allow gradual system improvements.
Representing a select group of manufacturers who strive to produce stereo components which advance the art of music reproduction by
going beyond mere technical specifications to capture the mood, emotion, and message of music. Direct disc and audiophile recordings
and many accessories. Prepaid Shipping.

Acoustat
Amber  Bedini  Berning

Dynavector  Fulton  Grace  JR
Keith Monks  Linn Isobanks  Linn Ittok

Linn Asak  Linn Sondek  Mission  Regaplanar
NAD  Nairn Audio  Satterberg

Rh labs  Rogers  Supex
Theta Var Alstine

Z Mods. Etc

116 East Market Street, Old Town, Leesburg, Virginia 22075 (703) 7777799 Washington D.C. Metro; 471.1990. visa M C

Please refer to the
abso!ute sound® Vol. 5

No. 20 (December 1980)
for a review of this signif-
icant loudspeaker.

ISM -1

Inception Audio Ltd..
21 Progress Avenue,
Scarborough, Ontario,
Canada, M1 P 4S8
Tel. (416) 298-3434

~M
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FOR SALE FOR SALE FOR SALE

NORTHERN CALIFORNIANS
It is our goal to make the joy of music possible for every-
one. At any price we offer solid value, superior perform-
ance, and traditional service.

We operate on the theory that you as our customer
will achieve the greatest long term satisfaction only
through a careful analysis of your audio requirements.
We strive to offer sober, highly cost effective solutions to
meet your specific needs. Please stop in for a refreshing
experience with music.

OUR SELECTION INCLUDES:
Magnepan Audioics Dahlquist
Tandberg Threshold Chartwell
Onkyo Audire B&W
JVC Haller Cizek
AKG P.S.E. AVID
Denon Lux Stanton
Micro Grado Sig. AIWA
Connoisseur Sonus M&K
Soundcraftsmen Grace Rogers

HIGH FIDELITY SHOPPE
1511 North Main Street

Walnut Creek. Calif. 94596
(415) 932-2242

"WE BUILD BETTER SYSTEMS FOR YOU"

PERFECTIONIST PRODUCTS. TA -3A tonearm: prop-
er geometry throughout. 2.5 grams effective mass.
$249.00. B & 0 4002 Tonearm Modification (kit or fac-
tory) allows use with cartridges having standard .5"
mounting, $199.00. Stainless steel ($2.50) and nylon
($1.00) cartridge mounting hardware. Tonearm Align-
ment Protractor, $3.00. !vie Electronics test equipment
(new or demonstrators). VeritoneTM Interconnection
Cable: .03 ohms, 11 pico -farads, and $4.00 per
foot (any length) attached connectors (male or
female): gold plated, heavy duty RCA, $2.50 each;
Lemo or Posi-Lock, $10.00 each. Money -back
guarantee on above. Audiophile records (Sheffield,
Crystal Clear, Mobile Fidelity, etc.), and components
(Hatter, Marcof, Audionics, etc.), list price. Shipping
included. JML Company, 39,000 Highway 128,
Cloverdale, California 95425.

 SUMO ELECTRIC
 TECHNICS R&B
 STAX
 B&W
 KEITH MONKS
 LOCI TONE ARM
 AUDIO PULSE
 THE DAVID BERNING CO
 MONSTER CABLE
 J.V.C. LABORATORY
 S.M.E.
 KEF
 HILL PLASMATRONICS
 SNELL ACOUSTICS
 QUAD ESL SPEAKER',,

NEW EQUIPMENT & DEALER DEMO EQUIPMENT
Tandberg TD20A-$900. Sony Tape Switch Box SB300-

$40.
SOTA Head Amp -$175. Crown FM1-$695. DBX 122-

$185.
Discwasher Disckit-$35. Headphones ATH7-$105.

Audio-Technica Insulators AT -605-$20
Many of the above items are NEW - some are demo

items, in Mint condition. Warranty available on all items.
All items must go ASAP. Call ECU Audio Inc. for more

details. (312)680-1197 Days or Evenings are OK!

NAGRA SN RECORDER, MINT CONDITION, ALL
MAJOR ACCESSORIES. BEST OFFER. Write to Box
1202, c/o Audio Magazine, 1515 Broadway, New
York, NY 10036.

PR. POWERED ADVENT LOUDSPEAKERS $450.00
Mint. 717-529-2497.

RADIO PROGRAMS
CATALOGS. Broadcasts, soundtracks. Personalities of
Thirties, Forties. Box 225, New York. N.Y. 10028. TF

FASCINATING OLD-TIME SHOWS ON CASSETTES.
Free catalog. Sample $2.99. HTA, 412 Redbud, Ox-
ford, MS 38655.

RENT RADIO SHOWS: Make your own copies or lust
listen. Great way to build your collection reasonably. Ca-
talog $1 refundable. OTR Rental, Box 1146, Livermore.
Ca 94550 TF

YESTERDAYS RADIO ON TAPE. Reels -Cassettes.
Quality Sound. Reliable Service. Giant catalog $1.00
refundable with first order. ADVENTURES, Box 4822-A,
Inglewood, California 90302. TF

1930-1962 RADIO PROGRAMS. Beats Television!!
Tapes $1.00 Hour! Established esteemed dealer. In-

formative 200 page catalog, $1.25. AM Treasures, Box
192 AU, Babylon. NY 11702.

 PRECISION FIDELITY
 SPATIAL
 KOETSU
 DYNAVECTOR
 MUSICAL FIDELITY
 THETA
 NAKAMICHI
 YAMAHA
 TANDBERG
 JANIS
 GRADO
 POLK AUDIO
 GOLDMUND RADIAL
TONE ARM
 LUSTRE

 SPICA
 PSE
 MARCOF
 DAHLOUIST
 DRACO CPU FM TUNER
 HAFLER
 JR
 LINN SONDEK
 SUPEX
 VPI
 FULTON
 PS AUDIO
 AMBER
 SFQUERRA
 GRACE

the listening room
590 Central Park Avenue, Scarsdale, N.Y. 10583

Mon., Thurs., 10-9 P.M. Tues., Wed., Frt , 10-7 P.M./ Sat., 10-6 P.M.
Ample Free Parking  Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

914-472-4558

HiqhEnd Audio
DISCOUNTED!
ADCOM, A/WA, AR, BOSE, DBX, DENON, HAFLER, HARMON-
KARDON, INFINITY, JBL, JVC, MITSUBISHI, NAO, NIKKO,
OMNISONIC, SAE, SONY, THORENSAND

1

OVER IX MORE HIGH -END BRANDS!
FOR PRODUCT INFORMATION & DETAILS

(914)258-4077 MERRITS ISLAND ROAD, PINE ISLAND, NEW YORK 10969

VISA

LTOLLFREEDERS
ONLY8OOJ1ZZ

CAL

TIMPANI III A speakers 51200, Audio Research 76 A
amp $700. 305-395-7616 days.

TUBE be or not tube be is not the question. The
question is: Which tubes are the hot -set-up? The
answer is simple: Our fabled ALLEGRO SOUND
12AX7B & new 6DJ8B are the only tubes ever of-
fered for sale that are guaranteed to improve your
system or your money back. Our ALLEGRO B Se-
ries represents a radical departure from ordinary
vacuum tubes. The glare, often associated with
poor circuit design, is replaced with a sweetness &
clarity not unlike that of live music. All ALLEGRO B
Series tubes feature gold-plated pines for extended
service performance. Each & every "B" is traced on
a precision Tektonix 570 curve -tracer and must
meet our own rigid specs. This is your assurance of
unsurpassed quality. Words lust can't take the place
of listening. Order your B's now. Supply is limited.
Please send money -order for $10.50 each + $5
ship. & Hand. to ALLEGRO SOUND. home of the
fabled SP3A-allegro preamp, 15015 Ventura Blvd.,
Sherman Oaks, CA 91403. (213) 766-9101. 9-12
am. Good health and good sound, Richard David
Katz.

ULTIMATE TUBES: Dynavector Pre DV3000 Gold
$2500, DV8250 Power $1000. Lux MB3045 PR
$535, Sequerra FM1 $2100. Threshold 800A $1295.
QUAD 405.$410. SAE MK Ill CM $380 312-450-
0105. 312-343-0400.

EXPERIENCE HOLOGRAPHIC IMAGE ON YOUR
STEREO SYSTEM. SOUND CONCEPTS IR2100 $229.
VISA; MASTER CHARGE ACCEPTED. CALL

CSA AUDIO DESIGN
193 Bellevue Ave,
Upper Montclair, N J. 07043
(201) 744-0600

PLANS & KITS
TAPE -SLIDE SYNCHRONIZER, mulliprojector lap-dis
solve plans, $5.50. With mixer, compressor, preamp
schematics, $8.50. The Millers, 1896 Maywood. S. Eu-
clid, OH 44121. TF

BUSINESS OPPORTUNITIES
CABLE FM BROADCAST STATION. Unique no in-
vestment/experience business makes money! Others
work for you! Free Details "CAFM," Box 130-N3, Para-
dise, CA 95969

Want money? Hate hard work? Lazy way to big money.
Cleaver plan $2.00 (Refundable) Noble. Box 10033,
Houston, TX. 77206.

TAPE RECORDINGS
ON OPEN REEL from master tapes. Argo, Telefunk-
en. Vanguard, Unicorn, MHS. Catalogue $1.00 Bar-
clay -Crocker, Room 1470-A, 11 Broadway, NYC,
100111 TF

INSTRUCTION & EDUCATION
LEARN MUSIC THEORY AT HOME with a correspon-
dence course. Send for free information. TECLOR
MUSIC SCHOOL, Dept. 131A, 323 Franklin ík804,
Chicago. II. 60606.

TAPE AND TAPE RECORDERS
NAME -BRAND RECORDING TAPE, custom loaded.
Available in cassettes, reels. cartridges. Huge savings
from manufacturer. Also low everyday prices on Maxell,
TDK, Ampeit, Scotch. BASF, etc. SASE new catalogue.
MJS, 2514 Seaboard Ave.. San Jose. CA 95131 (408)
262-8793.

PROBLEM: THE HIGH COST OF PREMIUM CAS-
SETTES "The Audiophile's Choice" has the solution
with it's guaranteed 20 to 20 cassette. Send $2.00 for a
C-60. Box 888. Kingsport. TN 73660

PUBLICATIONS
TERRIFIC SWAP OFFERS NATIONWIDE

Flews., amps. TTs. Audio. Horn Gear. Ltc. S issues $2!
"Electronic Trader," Box 73-A, Folly Beach, SC
29439 T

WANTED TO BUY OR TRADE
ATTENTION! WANTED: McINTOSH (SOLID STATE
AND TUBE) MARANTZ (TUBE) AUDIO Research
(tube) and all high end equipment. (713) 728-4343

9 A.M. to 9 P.M. Monday Friday, 9 AM. to 4 P.M. Saturdays
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OPEN REEL TAPE DECK DIGITAL CONTROLLER &
TAPE COUNTER. Automatic program search. LED
readouts with built-in keyboard. Completely external.
Developed for TECHNICS series; AKAI, PIONEER,
TEAC, other to follow soon. Send SSAE for more infor-
mation; $2.00 for prototype photos (refundable). S&S
STEREO ASSOCIATES, 5837 Stratford, NW, Al-
buquerque, NM 87114.

PROBLEM: THE HIGH COST OF PREMIUM CAS-
SETTES "The Audiophile's Choice" has the solution
with its guaranteed 20 to 20 cassette. Send $2.00 for a
C-60. Box 888, Kingsport, TN 73660.

PROF COMPACT RECORDING STUDIO EQUIP-
MENT AND SOUND SYSTEM. SAE: VIB Tuner, 1B
Preamp, 2500 Amp, 2700B 40 -Band Eq, Mark 14
Electrostatic Mon Spkrs; Révox A77 Mark 4 Dolby; TAP -
CO 6201 B Mic Mixer; Nakamichi 600 Cassette Deck;
Autocorrelator PL1000; McIntosh MC2200 Amp; Tech-
nics Meter Unit SH-9020; Thorens TD124 Turntable,
SME Arm, Sure V15 Type 3 Cart; Technics SP10 Mark
2 (obsidian base, dust cover), Grace G704 Tone Arm,
Denon Cart; AKG C451 EB Mod Cond Mic Syst, Ckl,
CK5, Cardiod Cond Cap; 2 AKG D1000E Dyn Mics; in
2 Bay PREMIERE Trimline Rackmount Cbnt. Factory
Warrantees. $8900. Call after 6 pm, 212-988-6063.

PROPER TONEARM GEOMETRY!! Optimum offset
angle, overhang, vertical pivot height and angle. Reso-
nance damping construction. Jewelled pivots. Height
adjustable while playing records. Effective mass 2.5
grams. Damped cueing. Anti -skate bias. TA -3A with sili-
cone damping, $249.00, "Universal" nylon hardware,
$1.00; alignment protractor, $3.00. Prices include pos-
tage and money -back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425 TF

PYRAMID METRONOME 2+2W SPEAKERS. Like
new. $2200. (812)372-6975.

PS AUDIO AMP AND PREAMP. Why settle for less?
Pre -paid ship. GENE RUBIN AUDIO (213) 571-1299
(Pac.).

PS AUDIO
Simply better! AUDIO SALON 1612 Elizabeth Ave.
Charlotte, NC 28204 (704) 333-3306 Shipping Free.
Hours 11 am - 7 pm.

ORDER No. r80AE047

...l ROUTE 9N,
PLATTSBURGH, N.Y. 12901
Tel.. (518) 561-8700.

30 CHANNEL
CABLE TV

CONVERTER

FREEU ARTS
E

ELECTRONIC
PA

IDEAS CAT ALOG1

CUT HIGH SPEAKER
COSTS Speaker Factory Mail Order has

ten sound ways to save you money
on speakers. Ours sound just as

good, but save you up to 50%
compared to other brands.

Why? Be-
cause you get

them direct
from the Fac-
tory! Cut out
the coupon

and we'll rush
you our new

color catalog
absolutely

free!

I can hardly wait! I'm enclosing $1.00 for 1st class
postage and special handling.

 I'm anxious to find out more, but regular mail is OK

Name

Address

City/State/Zip
Mall to: Speaker Factory Mall Order, Inc. Dept. SC2

1101 N. Northlake We, Seattle, WA 98103

Audio Research
Acoustat
Advent
ADS
Apt/Holman
Beveridge
Boston Acoustics
Conrad Johnson
Denneson
Dynavector

PS AUDIOPHILES:
Western Michigan has a new audio salon featuring these
fine lines: Amber, Audible Illusions, B&W, Dynavector,
Grado, Marco!, Rega, RG Dynamics, Spica, Sota, and
the Super Litz MF-1 cable. Also, the finest audio furni-
ture from Apres Audio. Please call for information or an
appointment. Heritage Hill Audio in Grand Rapids, 616-
458-9202,

QUAD ELECTROSTATIC SPEAKERS $850/pr. Call
608-238-0675 evenings CST.

QUICKEST AIRMAIL DIRECT FROM TOKYO: All
brands of Cartridges & Arms of Japan. Ask for latest
Quotations with $1 for postage. JAPAN AUDIO TRAD-
ING CO., LTD., Saikaen Bldg., 4-33-21.
Kamirneguro,Meguro-Ku,Tokyo 153 Japan.

ROGERS & CHARTWELL
are both licensed to produce the incredible BBC LS3/
5a's. From these common roots, Rogers (using bex-
trene) and Cherwell (using polypropylene) have devel-
oped some of the finest loudspeakers in the world. Rog-
ers: LS3/5a, Compact Monitor, Monitor 2 & Reference
Monitor System. Chartwell: LS3/5a, PM110, P.210.
PM410 & PM450. See OAC for Rogers electronics too
A75 amp, A100 amp & T75 tuner. Free shipping. Visa
& M.C. OXFORD AUDIO CONSULTANTS, Box 145,
Oxford, OH, (513) 523-3333.

ROGERS LS3/5a, SATTERBERG, CHARTWELL,
KENWOOD, Purist, Micro Seiki, Grace, Lustre, Supex,
Adcom, Marcof, Dynavector, PSE, Audire, Spectra, Ax-
iom, LiveWire, more . EXCEPTIONAL AUDIO
(213)961-6158 eves & wknds. PST.

GOLDEN Marcel
gramophone Micro Selk!

M&K
NAD

Fidelity Research Nakamichi
FMI/Fulton Oracle
Grace Polk Audio
Haller Rega

Kenwood Signet
Koetsu Snell Acoustics
Linn Products Sony
Lou Audio Stan
M.A. Kotter Sumo
Magnepan Products Tandberg

2656 W. Market Sr. Akron. Ohio 44313 Phone (216) 8643411

REGAL REGA RESEARCH
We are pleased to offer the complete line of Rega Re-
search products: Planar 2, Planar 3, Planar 3 Arm and
R-100 Cartridge. Free Shipping. OXFORD AUDIO CON-
SULTANTS. Box 145, Oxford, OH 45056. (513)523-
3333.

An Audiophile's Dream Has
Come to the Metro Area

Welcome to Audio Guild, or the house that Thomas
built. Thomas Tashijian is an audiophile, and what he
built in Englewood, New Jersey, is simply the retail
store of his dreams. At Audio Guild there are four
listening salons which masquerade as living room
settings but which are really four totally isolated lis-
tening environments for pure sound reproduction
Each of these salons is dripping with audio equip-
ment carefully arranged into the best possible sys-
tems in each price category. Thomas realizes service
should go beyond merely selling, and so he built a
complete servicing facility. Audio Guild customers
can have their warranty work done quickly and effi-
ciently right at Audio Guild. Thomas also demands
that every item sold be carefully tested before it is
delivered. Thomas sells only those products he be-
lieves have merit, such as:

Threshold (Including Stasis 1, 2, 3) Raga
Linn Sondek Audio Pro
Bang & Olufsen
Shahinlan Obelisks
NAD
Thiel
Marlah
Audlonlcs
Canton
Fidelity Research
Tandberg
Naim

and many more

Pyramid
Mord aunt -Short

Boston Acoustics
Hatter

Plasmatronics
Technics R&B

Oracle
Mission

Revox
Micro Selki

Music systems need records and maintenance items
which are also stocked in ample supply from Monster
Cable and Audio Technica items to Telarc and Mobile
Fidelity records in bulk. In addition, a professional
record -cleaning service is provided on the premises.
If you would like to experience this audiophile's
dream come true, call us at 201 /569-7766 or stop
by at 3 Grand Avenue in Englewood, New Jersey or
write for a free brochure. We are conveniently locat-
ed only five minutes from the George Washington
Bridge.

Audio Guild
We can fit your needs and your budget.

cart:align The LATERAL TRACKING ERROR
Incredible is now known to be a major cause of

Difference distortion. CART-A-LIGN permits
precise stylus alignment using a unique

engraved mirror. You actually align the stylus shaft. Write for
illustrated brochure and reprints of reviews. AVAILABLE
THROUGH QUALITY AUDIO DEALERS at $29.95. If not
available in your area, send for list of dealers, IT WILL MAKE A
PERFECT GIFT.

CART-A-LIGN RESEARCH CORP.
60 East 42nd Street Suite 411
New York, NY 10165

Audiocom
high technology audio

Adcom, ADS, AGI, Allison. Amber, Apt, Ariston, Audionics, Audio Pulse, Audio Technology,
Beveridge, Beyer, Blaupunkt, Bruer, Burwen, B&W, Cotter, Dahlquist, Dayton Wright, DCM,
Denon, Draco, Dynavector, EMT, EV, Eumig, FR, GAS, Grace, Grado, Hatler, Janis, JR, KEF,
Kenwood Purist, Linn Sondek, Lustre. Mitsubishi, M&K, Mogami, NAD, Nakamichi, Ortofon,
Queen Labs, Revox, RG, RH Labs, Rogers, Snell. Spectro Acoustics, Stax, STD, Symmetry,
Tandberg, 3D

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and fabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped
promptly.
177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll -Free 800-243-7516
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SACRAMENTO -CHICO AUDIOPHILES ! ! ! We highly
recommend: ACOUSTAT' AMBER' CONRAD-JOHN-
SON' VPI/DENON HYBRID. HCM AUDIO (916) 343-
0558 Appointment Only.

SAE 2800 PARAMETRIC EQUALIZER - mint, with
warranty - $450. Revox M3500 Dyn. Mikes - 600
ohms - flat response from 40-18,000 hz - never
used $200 pr. (516) 921-1 103 -

SELL or TRADE YOUR McINTOSH or MARANTZ
TUBE EQUIPMENT, and WESTERN ELECTRIC prod-
ucts for new or used High End equipment. Crossover
networks for the best of AUDAX (POLYDAX), COLES,
DALESFORD, JORDAN, and others. New PIONEER Se-
ries 20 equipment 40 to 60% off list price. Tony Thom-
as, 3303 East Denny Way, Seattle, WA. 98122 (206)
323-4987.

SEOUERRA TUNER, FLAWLESS, WARRANTIED;
Goldmund arm, Linn-Sondek T.T., VPI base, Koetsu
cart. (201)746-2794.

SIEMENS, TELEFUNKEN, GENALEX AND AM-
PEREX and other top quality audio tubes available at
very competitive prices. Contact Jim Wallace at 1203
Success St., Pittsburg, PA 15212 or (412) 322-4706TF

SNELL ACOUSTICS NOW AT DESIGNATION
For the smoothest octave -to -octave performance of any
dynamic speakers -its Snell Acoustics. Come hear the
affordable new Type I. It eliminates floor boundaries
from your music. Come audition the newest version of
the famous Type A. It's beautiful to hear and beautiful to
see. For information and quotation: DESIGNATRONS
STEREO STORES, INC., 260 Old Country Road, Hicks-
ville, NY 11801. (516) 822-5782.

SPENDORS ARE SPLENDID
We offer the complete line of Spendor loudspeakers:
SA -1, BC -1 & BC -3. Visa & M.C. Free .shipping.
OXFORD AUDIO CONSULTANTS. Box 145, Ox-
ford, OH 45056. (513) 523-3333.

SPEAKERLAB & NAD IN SALT LAKE CITY
Hear all the Speakerlab speakers and NAD components
at Speakerlab 2121 S. 1 1 th E.. SLC, UT 84106 801-
487-8184.

SPEAKERKITS OF NEW YORK. Listen before you
buy. Save up to 50% on raw drivers, assembled sets,
and kits. Speakerkits, 247-38 Jericho Turnpike, Bel-
lerose, NY (516) 354-7006.

SOUTH CAROLINA'S ONLY HIGH -END STORE the
finest audiophile equipment: British American Sound,
P.O. Box 1247 186 King Street, Charleston, SC 29402

TF

SPICA, a wonderfully accurate speaker! Have
you heard it? Audio Connection, Verona, NJ, 201-
239-1 799.

SOUTHWEST AUDIOPHILES:
SOONER HI -FIDELITY offers the famous OmniSonix
801 Imager and any other lines at substantial savings.
Call 405-360-4150 or 360-4940 or write: SHF, P.O
Box 3173, Norman, OK 73070.

SPEAKER BUILDERS: JBL, EV, AUDAX + more,
from minis to monitors to musical instrument, with test,
computer -designed plans. Gold Sound, P.O. Box 141.
Englewood, Co. 80151.

STEREO REPRESENTATIVES NEEDED!!!LOWES1
POSSIBLE PRICES!!! OVER 100 BRANDS!!! KRASCO
Rep -AO, 998 Orange Ave., West Haven, CT 06516.

SILVER AUDIO CABLES - hi quality, fine stranded
silver coated copper conductors w/tef Ion dielectric
and outer jacket. High conductance and propaga-
tion velocity. Low capacitance. Stereo pair w/gold
plate RCA plugs w/relief springs: v meter -$20.
1m -$25, 2m=$40. Custom Lengths and connec-
tors avail. Add $1.00 per order shipping. Texas res-
idents add 5% sales tax. New offerings include a
superior speaker cable - 13 ga. silver coated copper
w/2 silver shields; %," glass turntable "mat", re-
mote switching acc., etc. Send SASE for complete
product offerings. STEPHEN WOR-
SHAM LABS, 3720 Maplewood Dr., Dallas, Tx
75205.

STEREO CARTRIDGES AT WHOLESALE PRIC-
ES - most lines. Free price list! Top equipment
available at super discounts. Write for quotes. Audio
Component Systems, 2313A Brentwood Place,
Olympia, WA 98503.

ISSUE THREE
BEDINI

COUNTERPOINT

ACOUSTAT

THRESHOLD

LEVINSON

CARVER

TANDBERG

BRYSTO N

DYNAVECTOR

BERNING

VPI

DENON

GRACE

RGR

SUMO

STAX

THETA

ARC

SPECIAL SEM ARTICLE:
Stylus -Groove Interaction
& Groove Degradation.... and more

$18 U.S.A., $20 CANADA
$30 OVERSEAS

804-744-2453

11111011/1121/01 7IoiA
DEDICATED TO MUSICAL EXCELLENCE

OUR DEMONSTRATIONS OF Au. .OUIPMENT ARE UNIGU- '.' I.. rdE TO EVALUATE THE VERY EINI'r.
COMPONENTS WE FEATURE Oi ' .-I T. 'g. .. A P, Or OUAT To U L._nd, ' I rvABLES YOU TO DETERMINE WriiCi+
COMPONENTS ARE OPTIMUM I' YOU tO DECIDE W';.'IESTST AS WELL AS TO ENSURE A PEREEC I
MATCH TO YOUR rim ENING EN.

YAMAHA, NAKAMICHI, BRYSTON, APT-HOLMAN, COTTER, BANG & OLUFSEN, DAHLQUIS', NAD, BOWERS & WILKINS,
QUAD, LINN SONDEK, BEDINI, SHAHINIAN-OBELISK, BOSTON ACOUSTICS, PYRAMID, OHM, KLIPSCH, INNOTECH,
DENON, MARCOF, ADS. LS3/5A, REVOX, JVC PRO -LAB, FIDELITY RESEARCH, SIGNET, SU EX, DYNAVECTOR, ETC....
FEATURING KLOSS VIDEO. DIGITAL AND DIRECT DISC RECORDINGS.
TRADE INS BT- .,AIIPMENT PROFESSIONAL REPAIR SERVICE & HOME INSTALLATION CREDIT CARDS
ACCEPTED FIN".', ', ABLE

182 HENRY STREET  BROOKLYN HEIGHTS, NY 11201  (212)596-0888

SURPLUS CATALOG 6.000 items Electronics,
Stereos, Speakers, Alarms, Tools, Games, Solar, Auto -
Home, 8 Issues $2.00, BNF (A) 119 Foster St., Pea-
body, MA 01960.

TAPCO and ELECTRO -VOICE, mixers, equilizers,
amps, mics, and raw loudspeakers. Write for low mail
order prices, Sonix Co., P.O. Box 58, Indian Head, MD
20640 8-9

TAPE HEAD REFINISHING - Precision method full fre-
quency response. $15.00 ea. One day service. E.
Maher, 5 Evans Place, Orinda, CA 94563.

TAPE DECK REBUILDING. Complete, painstaking me-
chanical work, bias and equalization make possible
new -or -better performance, often for less than half the
cost of a new machine. Lab equipped with Tek, HP,
Leader, etc. Proof -of -performance on completion. Alan
Audio, 310 South Washington, Bloomington, Indiana
47401. (812)332-2192. 10-7 M-Th, 10-5 F, EST.

TEAC 23003 TAPE DECK, NEEDS HEADS, $200.
Philips 673 Tuner, Excellent, $300. JBL L-65 Jubac,
VGC, $500/pr, SME 3009-S2 Arm, Excellent, $75.
Call Dave (717)244-1915.

TEST EQUIPMENT, POWER SUPPLIES AND
PARTS. Used Tektronix, H.P., Kepco. SASE for price
list. APT Enterprises, 436 Orange St., New Haven, CT06511.

THE BIG "10" SYSTEM (Under $10,000)
TURNTABLE: Oracle or Linn Sondek
TONEARM: Linnitok
CARTRIDGE: Linn-Asak
SET-UP: Audio Interface
PRE -AMP: Audio -Research SP6-B
POWER AMP: Audio -Research D-120
SPEAKERS: Snell Type A's or Acoustat

Monitor Ill's
TUNER: Rogers T-75
TAPE DECK: Tandberg TD -20A

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (M.C., A.E., and VISA accepted.)

THETA PREAMP $800. (#399). 502-228-1042

THE DAVID BERNING
EA -230 POWER

AMPLIFIER
The new David Berg Cnnipany LA -230 is a dual

thirty watt vacuum tube power amplifier designed for use
in high quality music reproduction systems where musi-
cal integrity is of prime importance.

This amplifier represents an innovative design featur-
ing low power consumption, low operating temperatures
for the tubes, and high reliability. In addition to providinc
superior results from a purely sonic standpoint, this de-
sign provides for unusually long tube life and eliminates
the frequent bias adjustments normally associated with
tube amplifiers. The output stage utilizes a screen drive
with a special triode configuration to obtain a high de-
gree of linearity and controlled damping characteristics.
Vacuum tubes are used in the EA -230 to offer a more
linear transfer of input signal to output signal than is
obtainable with direct output solid state devices.

The thirty watt per channel rating of the EA -230 be-
lies its remarkable ability to drive speaker systems hav-
ing a wide range of power requirements. In fact, even
when driving relatively inefficient speaker systems, the
EA -230 will out perform many amplifiers of considerably
high power rating and cost.

Of course the EA -230 is ideal for use as a tweeter
and/or midrange amplifier in bi-amped or tri-amped sys-
tems and can be strapped (using an extranal adaptor) to
provide a monaural output of sixty watts with no sonic
compromise. We suggest that the EA -230 will become
the new standard against which tube amplifiers must be
compared well into the 1980's.

Write or call for dealer nearest you.

THE DAVID BERNING
COMPANY

9429 Tobin Circle
Potomac, Maryland 20854

301-469-6389.
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THE AUDIOPHILE BEST SOUND PER DOLLAR SYS-
TEM

(under $2200)
Regaplanar 2 turntable
Rega Cartridge
Haller DH -101A Preamp
NAD 4020 Tuner
Haller DH200A or Morduant-Short Padgient II's
DCM Time Windows

SOUND BY SINGER, LTD.
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (AE., M.C., VISA accepted)

THE INTERMEDIATE AUDIOPHILE SYSTEM
(Under $4,250)

Turntable: REGA PLANAR 3
Cartridge: DYNAVECTOR RUBY KARAT
Set-up: MUSICAL FIDELITY
Pre -amp: PRECISION FIDELITY C-7
Power Amp: TRILOGY
Speakers: SNELL TYPE 1
Tuner: ROGERS T-75

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 684-0925
We ship anywhere (A. E., M.C., and VISA accepted)

THETA TUBE ELECTRONICS
We are pleased to otter the superb tube products from
Theta Electronics: 1A preamp, head amp, and OPT
mono amp. By appt. We ship worldwide. Free shipping
in cont. U.S. Visa & M.C. OXFORD AUDIO CONSULT-
ANTS, Box 145, Oxford, OH 45056, (513) 523-3333,
TELEX via TWX: 810 479 8487. Cable: OXAUDCON.

THE SENSIBLE SOUND, PRESENTS
PERSONAL, IMPARTIAL, COMPONENT 8 SYSTEM

ADVICE
You couldn't possibly audition a representative sample
of the available audio componentry so you probably
make purchase decisions by: asking a friend (an ex-
pert?); listening to a dealer (they recommend only what
they sell) or reading reviews, which by their nature can't
IWIy consider system compatibility (not even ours). To
cure this poor situation T$S offers its subscribers the
only low cost source of impartial audio consultation on
this planet. The catch is that you must be a subscriber.
Details are fully explained in each issue. # 1 1 is just out
and it's dynamite. Subscribe today - $18 (4 issues),
$35 (8), $52 (12) - T$S, 403 Darwin, Snyder, NY
14226

TOP -RATED CARTRIDGES UP TO 70% OFF!! We
offer lust about all of the finest phono cartridges on the
market at the lowest possible prices. Our selection in-
cludes several brands that are typically sold at the full
retail price. Call or write to us for prices on ACUTEX,
ADC, DYNAVECTOR, GRADO, NAGATRON, ORTO-
FON, SHURE. SONUS, STANTON and more. Just call
(21 2) 254-3125 or write to:. DIRECT DISCOUNTS LTD.,
P.O., BOX 841, COOPER STATION, NY 10276. We
accept M/C and VISA and will ship COD it requested.

RemoveVocals
Remove the lead vocal and substitute your own
voice with most stereo recordings using our new
low cost VOCAL ZAPPERTM Great for practice.
professional demos or just for fun

WITH THE

W Wilshire , Oklahoma City OK mu- (4e31:4'

r( ( Rush my Vocal Zapper Kit, $19.95 enclosed
I I Send assembled Vocal Zapper $39.95 enclosed.
( ) Send free catalog

name

address

city state zip

PAIA Electronics, Dept 4A 1020 W Wilshire, Oki. City, OK 73119

TRADE UP to the MICRO CPU 100 fm tuner
It may have been out of the question at $2000, but
the new retail is $995. Subtract even more for your
trade-in and this magnificent tuner can be yours at a
surprisingly low price. We offer very generous trade-
in allowances on your old tuner or other audio
equipment. A rare chance to own the best at a rea-
sonable price (see Audio, Nov. '77). Write us for a
quote, or better yet, phone after business hours and
we can discuss your trade-in: (617) 874-0706,
mon.-fri., 6-8 pm. (ask for Dick)
AUDIO- CALIBRATION, box 250, Westminster,
MASS 01473. TF

UNDERGROUND SOUND LABS
Glass Platter Pads are ready!

Make a difference between a good
turntable and an exceptioal one

PAD - $27.00 8oz. WEIGHT - $7.00
UNDERGROUND SOUND

2125 CENTRAL, MEMPHIS, TN 38104
(901) 272-1275

Up to 3 Infinity EMIT Tweeters (chrome); Dynaco A-
440 output transformer, tube amps, preamps,
transformers by Eico, Heath, Fisher, Scott, Dynaco, or
others. N. Shattles, 2243 Emerald Castle Dr., Decatur,
GA 30035

SERVICES

STYLUS RETIPPING - NO GIMMICK'

ANY MAKE- ANY MODEL NEW OR OLD

O., s..arA....w+m...,..a+wyou, err++

5oer.as ,ms '6 n^
L+

.ar 51Y i r -&1116.391 443,55

NASHVILLE RECORD PRODUCTIONS WILL PRESS
HIGH QUALITY PURE VINYL RECORDS FROM YOUR
TAPES. SEND FOR SAMPLE RECORD AND PRICE
LIST. ALSO FINEST DISC MASTERING. 469 CHEST-
NUT ST., NASHVILLE TENNESSEE 37203 TF

SOUNDMEN WANTED: National Listing Service wants
to refer your name and talents to bands seeking sound -
men, Send $5.00 with name, address, phone and expe-
rience to: Soundman Listing Service, Dept. N, 808 Foley
st., Kalamazoo, MI 49001

CUSTOM RECORDING SERVICE, Tapes, discs, and
cassettes. Stereo and mono. Live and copies. Editing.
Masters and pressings. High quality at reasonable rates.
Joseph Giovanelli, Audio -Tech Laboratories, 2819
Newkirk Ave.. Brooklyn, N.Y. IN9-7134 TF

UNDERGROUND SOUND
Luxman  Hatter  Carver  AGI  Revox 
Conrad Johnson  Kef  Rogers  Grado 
Spendor  Micro Seiki  Marcoff  Denon 

Dynavector  Audio Pro  Chartwefl 
2125 Central Ave. Memphis, TN. 38104

(901) 272-1275

VACUUM TUBES, tube -peculiar parts. All kits/parts for
circuitries described in our 230+ page Modification
Manual. Write for list to AUDIO DIMENSIONS, 8888
Clairemont Mesa Blvd., San Diego, CA 92123. (714)
278-3310. 9-0

Bob Heenan Sells
Great Used
Equipment

Under $100.00

Infinity Black Widow
McIntosh MR -65

Thorens TO -121

DB Systems 4
Quad FM -1

Dyna FM-3/PAT.4/PAS-3
Ortofon tone arm
AR-Xa turntables
MLAS JC-1 do

$104210).0)

Hailer DH- 1 01

Crown C-150A/OC-150A
Thorens T0-160BC/II
Grace 707/11
Dynavector DV -100R )new)
SAE IXb
DBX-1 18

Advent 300
Quad FM -2

$200400.00

Phase Linear 200
Haller DH -200
Thorens TC-126BC/II
Magnepan Unifrac-1 (new)
Dynavector 00.505
Maraniz 240
Magnecord 1024 (mint)
Advent 201A

Sound Advice
Box 782
Brookline Village
MA 02147

5300-400.00

B80 4002
Bose 1801
Advent 500
Crown PL -1 /SL -1

Series 20 D-23
DB Systems C

$400.500.00

Audio Research SP3A-1
Technics SP -1 0/11

Van den Hul line Stylus/car'.

$500600.00

Linn Sondek LP -12

$800.00 and more

ReVox.B-77 1 hiPS

ReVox B-77 7 IPS

B&W 801
Theta A+
KLH-9
Quad ESL
Michaelson /Austin TVA -1
ElectroVoice Patrician 800

hundreds more products
too numerous to print. Call
for details Sorry, no lists.

Equipment bought, sold
traded & brokered

(617) 969-2727

^nañrevinson
AUDIO PRO BEVERIDGE
BRYSTON  GRADO
LYNN SONDEK
NAKAMICHI
PYRAMID

dpQ
JANIS

KOETSU
SEQUERRA

SNELL
THORENS

ETC.

30
years in Atlanta

404 237 6336
322 EAST PACES FERRY ROAD ATLANTA GA 30305
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FOR SALE FOR SALE RECORDS
VANDERSTEEN IN THE SOUTH!

In stock, the superb new Mod. 2B. Fast, free shipping.
READ BROS. STEREO, 593 King St., Charleston, SC

29403
(803)723-7276 VISA & M/C OK. Carver, Hailer, PS,
Mirage.

VANDERSTEEN SPEAKER SYSTEM
0/LC has the incredible Vandersteen II and the latest
Vandersteen Ill models. Call or write: Q/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298-9330
(513) 293-7287.

WALT JUNG & RICHARD MARSH (Feb. & Mar. Au-
dio) ARE RIGHT, of course, so we now have PO-
LYPROPYLENE & POLYSTYRENE PREMIUM Audio
Grade capacitors for new construction. preamp mods &
crossovers. Use for replacements or shunts. Values from
.47 to 5uf 200VDC 10%. Also Mylars for economy from
1 to 30uf. Make up shunt composites, hear the differ-
ence immediately. Send $1.00 for details which in-
cludes info on the Jordan 50mm Module, a miniature
wide range dynamic speaker with 1.3 gms moving
mass, 150 to 22, 00Hz range, that requires only narrow
band woofers for building phase coherent systems. Line
source array designs for SOTA LP's wide dynamic range
app. notes, x'overs, super air cores, parts, bextrenes,
soft domes, assistance. TRANSCENDENTAL AUDIO,
6796 Arbutus St., Arvada, CO 80004. E.J. Jordan,
Decca, Polydax (Audax), Unbox Enclosure Systems.
(303) 420-7356.

.. HAFLER IN STOCK...
IMMEDIATE DELIVERY

We have a good supply of Haller products in stock for
immediate delivery . DH -101, DH -200, etc. freight
pre -paid in the continental USA. We also carry Amber-
Carver-Denon-fidelity research-Lustre-NAD-Polk-SAE.
Call or write AUDIOTRONICS. 4200 Avenham Ave.,
Roanoke, Va. 24014 (703) 774-5757

AUDIOPHILE ACCESSORIES
DBP-2J SWITCH BOX 39.95 AU (gold jacks) 47.95
Selects between up to 4 phono inputs. Used with DBP-6 or 6MC,
allows for selectable loading of cartridges.

DBP-6 PHONO EQUALIZATION KIT 29.95
Avows adjusting the input capacitance of the phono input of every
preamp and receiver with low loss Polystyrene Capacitors.

DBP-6MC RESISTIVE LOADING KIT 29.95
Allows adjusting load resistance from 10 to 200 Ohms for for moving
coil cartridges. Gold plated phono plugs in both kits.

DBP-8 SPEAKER WIRE 12 ga., In 3,6, and 9 meter...Inquire.
DBP-9AU BANANA PLUGS EIgM gold plated, solderlss 10.80
DBP-10 PHONO ALIGNMENT PROTRACTOR 19.95
Allows adjusting the lateral tracking error of a mounted cartridge to
within V. of one degree. Non -technical instructions and case included.

DBP-11 CAPACITANCE LOADING SWITCH BOX 79.95

DBP-12 AUDIO CABLE 10 meter (33 ft) 59.95
Low capacitance (400pF) stereo interconnect cable, terminated with
rugged gold plated phono connectors.

DBP-13J GOLD PLATED PHONO JACKS ('/4") 8 pk 10.80
DBP-13P GOLD PLATED PHONO PLUGS 8 pack 7 20
MODIFICATION AVAILABLE DB-1 to D8 -1A 52.00

At your dealer or direct. Orders under $45, add 52.00 Handling.

DB SYSTEMS
Box 347D Jaffrey, NH 03452 (003) 899-5121
Dealer inquiries invited. Overseas distributors in Benelux, W. Germany,

Scandinavia, Japan. Hong Kong, Singapore, Taiwan, France.

WANTED - SONY SQR-6650 4 -channel receiver,
206-283-7502.

WIN TURNTABLE latest unused, $2200 (608)782-
5845.

WISCONSIN HAS: Audionics, Acoustat, Denon, Haller,
Audio Control, NAD, Polk, Grafyx, Adcom, Stax, Grado,
Luxman, Dahlquist, Micro-Seiki, Grace, and Aiwa. We
invite specific inquiries. The Sound Seller, 1706 Main
Street, Marinette, WI. 54143. (715) 735-9002.

COTTER EQUIPMENT IN STOCK
Limited quantities of Mitchell A Cotter equipment in fac-
tory sealed cartons are now available for immediate de-
livery:
MK -2 Moving Coil Pick-up $550.00
B-2 Isolation Platform $450.00
PSC-2 Phono Signal Conditioner $550.00
NFB-2 Noise Filter/Buffer $500.00
PW-2 Master Power Supply $450.00

Free freight anywhere in continental U.S.
For More Information write to Audio Resources, P.O.
Box 507, Selden, New York 11748

4 -CUSTOM SPEAKER SYSTEMS DEMONSTRATED
ON FOSGATE TETRA SYSTEM AT 1979 C.E.S.
SHOW. TIME ALIGNED HIGH FREQ. SECTION DE-
SIGNED BY ED LONG, 8-10" WOOFERS IN LOW
FREQ. SECTIONS 7 VP FT. TALL 480 LBS. $600 RA.
602-445-6999.

4 -CUSTOM SPEAKER SYSTEMS DEMONSTRATED
ON FOSGATE TETRA SYSTEM AT 1979 C.E.S.
SHOW. TIME ALIGNED HIGH FREQ. SECTION DE-
SIGNED BY ED LONG, 8-10" WOOFERS IN LOW
FREQ. SECTIONS 7'h FT. TALL 480 LBS. $600 RA.
602-445-6999.

7 GOOD REASONS TO READ TRANSCENDENTAL
AUDIO'S new catalog:
1. The JORDAN 50mm MODULE A wideband
(150Hz-22KHz) midrange/tweeter from England. The
dynamic driver that rivals the transient detailing of fine
electrostatics.
2. POLYSTYRENE AND POLYPROPYLENE AUDIO
GRADE CAPACITORS. .01 of to 10.0 of for x -over and
preamp mods, new construction.

DCR air core to 5.0
Why use "Super" speaker cable without 'em? Custom
winding avail. Dealer inquiries invited.
4. Unique subwoofer designs with twin bextrenes in
push-pull vented enclosures for articulate bass to 23 Hz
with seamless x -over.
5. The new DYNAUDIO 83/4" woofer from S.E.N. Labs
in Denmark that handles 1 kilowatt for 10ms.
6. Polydax soft domes + bextrenes from 51/4 " to 10".
7. Ribbon + Polymer super tweeters form JVC, Foster.
Send $1.00 for catalog. Transcendental Audio, 6796
Arbutus Street Arvada, Colo. 80004. 303-420-7356
9:30-5:30.

RECORDS

AUDIOPHILE RECORDS: I offer the lowest prices and
best service on over 500 titles. SUPER SOUND
RECORD SERVICE, P.O. Box 411237, Chicago, Ill.
60641 (312)486-6667 (ask for Phil).

Our new speaker kits were designed
utilizing the finest bextrene woofers.
soft dome tweeters, and matched
2nd and 3rd order networks These
speaker kits offer unparalleled
accuracy of reproduction for the
price. Send $2, refundable upon
purchase to'

The Speaker Worksn Box 303
Canaan. NH 03741
603-523-7389

LEGENDS MAKE MUSIC LIVE.
These legends i,i iestnut Hil
Axiom B & W Beclini Brys!rni Caoas,e. Chart
Dennesen Deno, Draco. Dynavector. Fidelit
Haller H',.:.-., Impulse Jams Kenwood P
^J =- P C' - Audio Quad Revox. Rog

Pro Theta Thorens 3D Ac

CIILS'I1MJ'I1 I1I1.

y

u

I Audio Amber. Apature. Audionics. Audire,
well M A. Cotter. DCM, Dayton -Wright. Decca,
Research, Fried, Grace, Grado, Grant Lumley.
nsi. Leach. Marcof, Miraha, Mordaunt-Short
ers Sony Pro. Spendor. Stax, Symmetry.
oustics Threshold. Trilogy, VPI and
P, 11)11)1) r7151922 21)35

I. AIJI)IO EraEra

DIRECT TO DISC AND DIGITAL RECORDINGS:
labels at low prices. Telearc, Discwasher, Audio-Technr
ca, Sheffield, Denon PCM, Crystal Clear, Mobile Fidelity
Labs. .WE HAVE THEM ALL!! (and more!!) Send for
FREE price list and Newsletter or $2.00 for descriptive
cataloge DISConnection, P.O. Box 10705 Tampa FL
33679.

FREE SOUNDTRACKS & CASTS CATALOG! Person-
alities! ST/OC Valuebook: $4. RTSA 711 W. 17th G-1
Costa Mesa, CA 92627. TF

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
100, ROUND BOTTOM INNER SLEEVES 90, SQUARE
BOTTOMS 60, POLY LINED PAPER SLEEVES 150,
white jackets 35', POSTAGE $1.50. HOUSE OF RE-
CORDS, HILLBURN, NEW YORK, 10931. TF

"RECORD JACKETS. Replace old, torn, LP jackets
with clean, glossy, pure white or black jackets. Plastic
lined inner sleeves, 78 sleeves, opera boxes. Free cata-
log. CABCO A6, Box 8212, Columbus. Ohio 43201."

Tr

SHEFFIELD LAB - THELMA HOUSTON & PRES-
SURE COOKER direct disk. Out of print. Limited quanti-
ty. $25 ppd. W. Wegner, 4373 Wayside S., Saginaw,
Mi. 48603.

THOUSANDS OF LIKE NEW LP's and prerecorded
tapes. Catalogue -$2.00. House of Records, Hillburn,
New York 10931 TF

SPEAKERS
VENEER SPEAKER CABINETS Hardwood Walnut
Speaker Cabinets with grill. Routed or unrouted, front
baffles, or complete SPEAKER KITS. Send $1.00 for
complete brochure. KUSTOMIZED SPEAKER SYS-
TEMS, 260-A, GLENN CIRCLE, POWELL, TN
37849. (615) 945-3138 after 8:PM.

WORLDS GREATEST SPEAKER KITS, KITS P.O.
Box 12242, Jacksonville, FL 32209.

WANTED TO BUY OR TRADE

BUY MCINTOSH AND MARANTZ TUBE EQUIP-
MENT. Leland 713-995-1856.

ATTENTION! WANTED: McINTOSH, MARANTZ,
AUDIO RESEARCH TUBE EQUIPMENT, all models.
713-728-4343. Maury Corb, 11122 Atwell, Houston.
Texas 77096

CALL ME! I'd pay the satisfied price in cash to buy your
McIntosh C-22, MR -71, MC -275, 240, 225, 75, 60,
40, 30, Marantz 2, 5, 7, 8B, 9 & 10B. DAVID YO, P.O.
Box 832, M.P., CA 91754 (213) 576-2642.

FULTON PREMIERE P4 - 53,000. pair, ARC
D350B - $2,300. Jim, Weekdays (509)545-4227.

I'LL BUY OR TRADE tube gear by McIntosh, Marantz,
Western Electric, and Audio Research Top dollar paid!
(215)324-4457.

I'LL PAY CASH FOR YOUR AUDIO RESEARCH
TUBE EQUIPMENT. Also McIntosh, Marantz Tube
Equipment. Call 317-283-1361 8-4 E.S.T. Ask for
Dave.

LEVINSON ML -1 PREAMP. LATE MODEL WANTED.
Bob Josephs, 5441 Pine Cone Rd., La Crescenta, CA
91214 (213)354-2525 (Day) (213)248-9000 (Eve).

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 10B; McIN-
TOSH C-22, MC240, MC275 & MC3500. Sam
Aberst, P.O. Box 5455. Beverly Hills, CA 90210 (213)
858-8255.

MARANTZ 7 & 9; McIntosh C-22, MC -240, MC -275
& MC 3500. PAY THE BEST PRICE: (213) 278-3430;
8633 Airdrome St., LA, CA 90035.

QUAD WANTED: Sansui OSD 1 or 2, QRX 9001 or
999, Photolume Vista 100, JVC CD4-50, Audionics
(rewired) Space and Image Composer, Quadraphonic
records. Michael Robin, 120 Atlanta PI., Pittsburgh, PA
15228 (412)341-1686.

WANTED: EICO HF 89 or 89A AMP ANY COND.
CALL TOM 213-981-4493. 6-10 PST.
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ADVE TISI\G INDEX
Firm (Reader Service No.) Page Firm (Reader Service No.) Page
Acoustic Research 3 Maxell (15) .. 87

ADS 17 McIntosh (16) .. 63

Allison Acoustics 12 3M (17) 63

Audio Critic 18 MXR 64

Audio-Technica 21 Nakamichi 53

Bang & Olufsen (1) 4 Pioneer (20) Cov. II & 1

B&W Loudspeakers (2) 54 Polk Audio (21) 61

Carver Corp. (3) 31 Radio Shack 91

Consumers Company (4) 22 ReVox 19

Crown International (5) 29 Sansui(22) 39

dbx (6) 23 Shure Brothers (50) 90

Denon (7) 37 Signet 65

Discwasher 2 SME (23) 62

Dynavector(8) 48 Sonus (24) 16

Electro -Voice 60 Sony (25) 33

Eumig (9) 13 Soundcraftsmen (26) 14

Fidelity Research 55 Speakerlab 18

Harman/Kardon 6 & 7 Stanton (19) 11

IMF Electronics (10) 86 Studer ReVox 19

JBL (1 1) 89 TDK (27) 5

KEF Electronics (12) 15 Teac 49

Kenwood (13) 47 Technics (28) Cov. IV

KM Laboratories (14) 4 Warehouse Sound (29) 22

SUBSCRIBER SERVICE

Plue Libel here

MOVING?
Please give us 8 weeks advance
notice. Attach label with your old
address. and write in new address
below.

Name

Address

City

State Zip

AUDIO
P.O. Box 5316

1255 Portland Place
Boulder, Colo. 80322

READER SERVICE SYSTEM
ENTER NUMBERS - CLIP - PLACE IN
ENVELOPE AND MAIL TO:

P.O. Box 13892
Philadelphia, PA 19101

ENTER NUMBERS IN BOXES BELOW
 A to help me make an immediate decision to purchase.
 B to explore a new method or to keep my files on the

subject up to date.

I I

READER FEEDBACK
I would like to see more of the fol-
lowing types of articles in AUDIO:

E Construction projects
E Theoretical Analyses
 Nostalgic essays
E Music/recording information
E Equipment profiles
 Other

READER INTEREST
INFORMATION

1  High Fidelity Enthusiast
2 E Home Recordist
3  Professional Recordist
4 E Broadcast Engineer/Mgr.
5 E Audio Service Technician
6 E Audio Mfg. or Dealer
7  Other

Would you like the record reviews eliminated? E Yes  No
Are you a subscriber to AUDIO Magazine?  Yes E No

Name

Address

City

State Zip

April, 1981 This card expires July 31, 1981

READER SERVICE SYSTEM
ENTER NUMBERS - CLIP - PLACE IN
ENVELOPE AND MAIL TO:

P.O. Box 13892
Philadelphia, PA 19101

ENTER NUMBERS IN BOXES BELOW
-, A to help me make an immediate decision to purchase.

B to explore a new method or to keep my files on the
subject up to date.

C

READER FEEDBACK READER INTEREST
I would like to see more of the fol- INFORMATION
lowing types of articles in AUDIO: 1  High Fidelity Enthusiast
 Construction projects 2 E Home Recordist
E Theoretical Analyses 3  Professional Recordist
 Nostalgic essays 4  Broadcast Engineer/Mgr.
 Music/recording information 5  Audio Service Technician
E Equipment profiles 6 E Audio Mfg. or Dealer
E Other 7  Other
Would you like the record reviews eliminated? E Yes E No
Are you a subscriber to AUDIO Magazine', E Yes  No

Name

Address

City

State Zip

April, 1981 This card expires July 31, 1981
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VIDEO SCE\ES
BERT WHYTE

At the WOES in Las Vegas, it was
apparent that we are in a video
boom with a vengeance. On the

floor of Convention Hall, you could wear
a blindfold, throw a stone and be sure of
hitting something connected with video.
Some in the business were frankly upset
by all the uproar over video. They seem
to be reluctant to accept the fact that to
ignore video is to ignore the future. This
is not to say that audio specialty stores
will not survive, but with so many oppor-
tunities where audio and video can prof-
itably interface, why fight it?

As you might expect, the videodisc
was quite literally center stage. Interest
was intense, and considering the great
amount of money already expended by
the proponents of the competing sys-
tems, it is no surprise that a videodisc
standard has not been chosen. This is
certainly the most vexatious problem
facing the video industry. The basic in-
compatibility of the Philips laser/optical,
RCA SelectaVision, and JVC VHD video
disc formats hangs like an albatross
around the industry's neck. No company
will concede anything; the engineers in
the competing companies smugly assert
that their system will win in the market-
place. It is ironic but entirely possible
that the system which eventually wins
out may not be chosen on the strength
of its technical superiority, but because
of its dominant position in respect to
software. You may well ask: What about
making all software available in all three
formats? After all, prerecorded videocas-
settes are sold in both Beta and VHS
versions. In fact, some video manufac-
turers have already indicated that, al-
though they may be on record as favor-
ing a particular system, their intent is to
sell software in all the formats.

In the meantime the videodisc battle
rages on. At the WOES, RCA, already
snugly in the catbird seat with a substan-
tial lead in videodisc software, had a
really spectacular display designed to
overshadow their competition. Imagine a
four-sided, roughly pyramidal tower 14 -
feet high. The base of the tower contains
a total of 84 RCA CED SelectaVision vi-
deodisc players connected to 84 color
TV sets further up on the sides of the
tower. Now envision this panoply of 84
TV sets, each playing a different Selec-
taVision videodisc program. Did this im-
press people? You bet! RCA had all
guns blazing as attractive models ex-

plained the virtues of the SelectaVision
system at eight strategically located po-
sitions within the RCA display area. Visi-
tors were told that the CED SelectaVi-
sion videodisc is to go on the market for
consumers on March 22, 1981. Initially,
150 different videodisc titles are to be
immediately available, with more than
300 titles on the market by the end of
this year. Comments from viewers of the
multiple videodisc programs were gener-
ally favorable. However, with a signal-to-
noise ratio of only 36 dB, quite a few
people, including myself, noted some
hash and glitches from chroma noise.
On the plus side, no serious drop -out
problems were noted. The pictures were
of good brightness and contrast, with
clean black and white. With SelectaVi-
sion systems being shown by Zenith,
Toshiba, Hitachi, and Sanyo in addition
to RCA, there was no shortage of inter-
ested dealers. Add the formidable mer-
chandising clout of Sears, J.C. Penney,
and Radio Shack, which have opted to
handle the CED SelectaVision system,
and it is no wonder the competition was
a mite apprehensive.

It was left to Magnavox to fly the flag
for their Philips laser/optical Magnavi-
sion videodisc on the convention floor,
since Pioneer was not officially at the
WOES. The Pioneer LaserDisc could be
seen at the Riviera Hotel, but this was no
substitute for the main arena. Magnavi-

sion had a good display, and there is no
doubt that when the laser/optical sys-
tem is operating properly, it produces an
excellent picture. Magnavision has been
plagued with replication problems on
their videodiscs, with a high consumer
rejection rate, and they must remedy this
situation with the imminent introduction
of SelectaVision.

JVC, the inventor of the VHD video-
disc system, had an impressive display
using multiple players and dozens of col-
or TV sets. Picture quality was of excep-
tional quality, being especially stable.
However, a few minor malfunctions of
their videodisc players occurred at inop-
portune moments, and needless to say
their competitors didn't miss the oppor-
tunity to discomfit them! Sansui was
showing their new prototype VHD video-
disc player, with a fine sharp picture.
However, there seemed to be some con-
fusion as to whether Sansui was officially
adopting the VHD system. At the Pana-
sonic and Quasar displays, you expect-
ed to see a good picture from their re-
spective VHD videodisc players, and this
was indeed the case. Here again, in ad-
dition to a picture with good resolution,
the picture stability was impressive. Gen-
eral Electric, the American "big gun" in
the VHD camp, was demonstrating their
VHD player at the Riviera Hotel, but I

think they are wisely concentrating on
software acquisition.
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AMBISONIC technology is
a comprehensive system for
surround sound recording,
broadcasting, and
reproduction.
IMF ELECTRONICS is
proud to make available an
Ambisonic UHJ Decoder
with Super -Stereo facility.
This system is designed to
avoid the directional
distortion inherent in
conventional stereo.
For product information,
including details of recent
Ambisonic UHJ recordings,
apply to
IMF ELECTRONICS. INC.

ELECTRONICS

5226 State Street
Saginaw Michigan 48603
Tel (517) 790-2121
Telex 227461

Enter No. 10 on Reader Service Card

Collector's
Magazine Case
These "Modern See -Through" cases measure
111/2" high x 8'/0" deep x 4" wide and hold a
complete year's supply. Constructed of clear,
sturdy %" acrylic, they are a great way to keep
your back issues intact for easy reference. Order
more than one-and save money.

I ease 60292 $ 8.95
2 cases 60291 $16.95
3 eases 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 Mally Rd., P.O. Box SG, Dept. 9000
Madison Heights, MI 48071
U.S. and Canadian residents only; offer expires Sept.
30, 1981
'The government requires us to collect sales tax in all

slates except AK, DE. MT, NH, and OR.

As noted, the videodisc was unques-
tionably the star of the WOES. But until
the SelectaVision and then the VHD sys-
tems reach the marketplace, the battle
for supremacy will not be truly joined.

Glamorous though the videodisc may
be, it is the videocassette recorder which
is making the greatest impact on Ameri-
can TV viewing habits and is making
cash registers ring a merry tune. At the
WOES, new models of VHS and Beta
VCRs were available from the majority of
Japanese companies, with far too many
to fully document here, but it was evi-
dent that a very high level of quality has
been reached by most VCRs in respect
to good picture quality and reliable me-
chanical operation. Most VHS models
now offer two-, four-, and six -hour re-
cording capabilities, and a fair number of
Beta units now provide the three special
Beta speeds. The difference between
most VCRs today is mainly in the num-
ber and type of convenience features,
and price. In a situation that once pre-
vailed with automobiles, it would seem
the higher -priced VCRs loaded with fea-
tures sell better than the cheaper so-
called stripped models.

More than ever, there are special -
model VCRs, particularly in the portable
types. Akai's VP -7350 portable Activi-
sion VCR is an especially versatile unit
that even provides stereo sound record-
ing, and it can record video up to six
hours. New also is the JVC HR -2200
portable videocassette recorder. This
unit has most of the convenience fea-
tures of its big brother, the HR -6700U,
plus solenoid controls, a quartz -locked
direct -drive drum motor, servo capstan
motor, reel motor, and loading motor. It
can operate off a.c. or car batteries or
rechargeable Nicad batteries. The HR -
2200 also has provision for direct cam-
era input, and JVC has two excellent
new lightweight color cameras for it,
Models GX 88U and GX 68U, with such
features as 6:1 power zoom lens with
macro focusing ability to 1 1/4 inches
from the object, automatic iris dia-
phragm exposure control, and an option-
al electronic viewfinder.

One of the most significant develop-
ments at this WOES was the introduction
of automatic focus color video cameras
from Akai and Toshiba. The Toshiba IK
1850 -AF and the Akai VC -X1 accom-
plish their auto -focusing with a basically
similar process. On top of the camera
lens housing are two "windows" which
admit light to fixed mirrors and image -
forming lenses. The light beam then is
directed to opposite sides of a mirror
prism. The prism reflects two images to
a 240 -segment CCD (charge -coupled
device) which converts the light to elec-
trical signals. The output of the CCD is

monitored by a microprocessor comput-
er which compares the difference be-
tween the signals, notes the position of
the lens at the moment of signal ad-
dress, and then activates the zoom lens
motor to move the lens backward or for-
ward to achieve an accurate constant
focus.

These auto -focus color cameras fea-
ture 6:1 zoom F-1.4 lenses, automatic
irises, videcon tubes for 270 lines of res-
olution, and electronic viewfinders. The
VC -X1 features a reverse polarity control
which can convert film negatives into vi-
deotape positives. In other words, with
auto -focus and automatic iris, the cam-
era operator is free to just literally aim
and shoot. Foolproof indeed! I have
stated in the past that when home video
movies could be made with the equiva-
lent simplicity of the Brownie Cine Kodak
movie camera, a great boom would oc-
cur in this area. Not only is it now possi-
ble, but thanks to the auto -focusing fea-
ture, the cameras are even easier to use
than the Brownie. Although the cost of a
standard or portable VCR and these
auto -focus color cameras are substan-
tially more than the cine equivalents (the
Akai and Toshiba each cost about
$1,200), they are far cheaper to run.
Both the Akai and Toshiba cameras will
be available by May of this year. The
palm -sized all -in -one combination mini
VCR and camera, shown by Sony and
Hitachi and said to be several years in
the future, will have to incorporate auto -
focusing if they are to be competitive
with these present portable automated
VCR camera systems.

Toshiba had another innovative prod-
uct at the WOES which is a portent for
the future. They showed three hand-held
TV sets measuring 6.8 inches long, 0.7
inches thick, and 3.2 inches wide.
Weighing in at a flyweight 10.5 ounces,
the sets have TV screens approximately
2 inches diagonally. Instead of the usual
CRT screen, the screens are a variant of
liquid crystal display technology. One set
is a TV only, another combines with a
digital clock, and the third features an
AM radio. All have zoom devices which
can double the size of the image in the
center of the screen. Although these
units may be nothing more than "look
Ma, ho hands" products, the use of liq-
uid crystal display has been considered
for that ongoing fantasy, the flat wall TV
screen. At present the cost would be
horrendous, although strong rumor has it
that JVC has decided not to get into the
large -screen projecton TV market and
will concentrate instead on the develop-
ment of the flat wall TV screen. ul

(Editor's Note: Watch for a technical
article on flat -screen TV technology in fu-
ture issues.-E.P.)
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THE LOWERYOUR
RECORDING SPEED,

THE MORE YOU
NEED MALL
HIGH GRADE.

Whenever you use your video cassette
recorder for slow motion, freeze frame or in
the six -hour mode, it must
operate at a
lower speed. Even
tough host re-
ctirders are de-
signed to har_dle
tills, most video -
c ssettes aren't.

Lowe: recording
seeds place a lot
r:_ore pressure on the
video taje, which car
cause the magnetic
oxide particles on the
tape's surface to loosen
and eventuaLy fall off.
And one a tape :stars to
lcse its cixide particles,
you start to lose your pic-
t.ire quality.

Un1ik-P ordinary video
tape, Maxell High Grade is
designed to give you a clear,
sharp picture at any record-
ing speed. Our oxide particles are smaller

and more densely packed on
the tape surface.

Which is why
we have better
color resolutior_,
frequency re-
sponse and

signal-to-noise
ratio, especially
at the lower speeds.

And, because of
our unique binding

process and calender-
ing system, the oxide

particles on Maxell
High Grade stay put.
This drastically reduces
friction and video re-

corder head wear. So not
only will you get better

picture quality, but you'll
also be able to enjoy it a lot

longer.
And you thought all

video tape m axewas much
IT'S WORTH IT

Abxeil Corpo.orion of Rmen:o, 60O.lortl Noono<he, N 1 CIC74
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VIDEO FORUM
PAUL MILLER

Words are pouring from the

print
medium concerning the

struggle of videocassette re-
corders versus videodiscs, and it seems
as though the hardware giants are about
to place themselves on a battleground
where a war of dollars will be waged to
lure consumer spending towards a par-
ticular system. The words extol the
"new" systems and the "future" trends
as though the past were completely
passe. The disc systems represent an
extremely viable entertainment source
for the consumer. And, most certainly,
the manufacturers wish this source to
represent an accepted and growing mar-
ket where they can reap consumers' lei-
sure dollars. Calling the market a battle-
ground, however, overstates the case
because most disc hardware manufac-
turers are also deeply involved in VCR.
They will win if the consumer accepts ei-
ther or both formats.

Since all the written attention seems
to emphasize hardware and technical
specification differences, I suggest we
look at another and often overlooked
factor - how you and I, as consumers,
would use the different formats. First, a
bit of history.

Industry forecasters annually make
their predictions of the future: Hardware
sales, consumer trends, purchasing
demographics, and usage of the pur-
chased product. Home video has been
particularly blessed by astute hindsight
and stumbling foresight.

In 1978 VCR sales forecasts proved
so optimistic that many companies were

Paul Miller is
currently In-
volved in the
startup of a
new magnetic
tape compa-
ny. Until re-
cently he was
Product Manager
of Maxell.

ready to treat some of their executive
staff to long, unpaid vacations. The next
year, 1979, brought an extremely cau-
tious, conservative look to the market
and seemed close to target. Then, 1980
turned out to be a realization of 1978's
optimism . . . and the exploding con-
sumer acceptance of the VCR format is
even stretching the manufacturing ca-
pacity of some plants.

But 1980 also brought forth a solid,
though somewhat specialized, market
for projection television in the home. The
early sales to lounges and clubs ex-
posed the television theater concept to
the affluent consumer. We now have im-
proved hardware and a greater selection
of models which are moving into more
and more homes ... with a decreasing
market share to educational and institu-
tional markets.

Enter the videodisc wars, but not real-
ly. Videodisc has been with us almost as
long as home VCR except that it was
available in limited distribution only. We
saw in 1980, however, the debut of ex-
tended geographic availability and the
entry of more than one new brand name.

We now see that 1981 will bring in-
creased videodisc hardware to the mar-
ket, with the probable addition of at least
two new and competitive formats from
many companies. Excitement about the
potential of the disc medium is rampant
in newspapers and magazines. It makes
good copy, but I question whether the
copy is presented as information truly
useful to the consumer or as just a hot
headline to sell that issue.

Many videodisc proponents relate the
potential of their new market to the
broader usage of the audio disc as op-
posed to audio tape. The forgotten his-
torical fact is that the audio disc was an
established format for decades prior to
audio tape usage. In video, the tape for-
mat has the pioneering position.

While consumer audio tape formats
were receiving limited recognition in the
mid -'50s, truly significant usage has
only occurred in the last decade, particu-
larly since 1976. During the '70s, audio
tape recorder and player hardware
showed the largest growth of any single
segment of the entire home electronics
industry. Since 1976, the U.S. consum-
er has each year purchased more tape
units than television sets by 75 percent.
And even stronger is the comparison to
record players - average unit sales are

Videodisc growth would
need to exceed 75 percent
per year to displace VCR.

The existing population of
VCR equipment is over 13/4
million units.

6.5 times higher for tape than disc, per
year, since 1976.

The consumer is getting used to tape,
used to tape handling, thanks to the con-
venience of cassette loading - in both
audio and video formats. And also used
to tape as a recording medium - not
just as a playback process.

Today, the videodisc hardware
comes to market with an existing popula-
tion of VCR equipment exceeding 13/4
million units. Of these, 85 percent are
believed to be in consumer use. This is
not a market so vast that competitive
penetration cannot be achieved, but one
so in demand that videodisc hardware
growth would need to exceed 75 per-
cent per year, compounded for five
years, to radically displace VCR.

The disc is a programmer/manufac-
turer-oriented product. It is the presenta-
tion of created programs that individually
must meet the consumer's interest to be
successful. It will depend on broad con -
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JBL's new SFG.
A geometry lesson worth listening to.

SFG, or Symmetrical Field
Geometry, represents a signifi-
cant design improvement in
the science of building loud-
speakers.
The first low -frequency ferrite
magnetic structure good enough
to bear the name JBL, SFG not
only out -performs conventional
ferrite structures, but also the
Alnico structures we've used for
more than 30 years. In doing so,
SFG produces the lowest mea-
sured second harmonic dis-
tortion levels to date.
Most loudspeaker companies
use ferrite magnets. But until
SFG, we simply were not satis-
fied with using ferrite in low-
frequency drivers. We had

always been able to obtain far
better results with Alnico, a com-
pound of aluminum, nickel and
cobalt. But the rising cost and
growing scarcity of cobalt
caused us to take another look at
ferrite. While doing so, JBL en-
gineers identified the unaccepta-
bly high distortion levels in the
competitive ferrite designs we
tested and found they were
caused not so much by the na-
ture of the material, but by the de-
sign of the magnetic structure!
A modest technical explanation
of SFG follows:

In conventional ferrite designs,
the structure creates a non -sym-
metrical magnetic feld above
and below the voice coil gap.

JBL First with the pros.

 A unique Symmetrical
Magnetic Force above and
below the voice coil gap
is created by the relationship
between the top plate and

the reduced -diameter pole
piece. This symmetrical
force substantially reduces
second harmonic distortion
at low frequencies.

This uneven magnetic field
causes large amounts of second
harmonic distortion at low fre-
quencies. That's where SFG
comes in. By reducing the diam-
eter of the pole piece and by
making the top plate and the
pole piece an integral part
of the design, SFG creates a
symmetrical magnetic field to
substantially reduce second
harmonic distortion at low
frequencies.

SFG also solves another form of
distortion-a flux change result-
ing from the interaction of the
voice coil and conventional mag-
netic structures. The JBL solu-
tion, a unique Flux Stabilizing
Ring, is yet another tribute to the

 Exclusive Flux Stabilizing
Ring counteracts the dis-
tortion caused by the inter-
action of the voice coil
and magnetic structure. It

JBL

ingenuity of JBL engineers. It
maintains a constant level of
magnetic energy in the voice coil
gap, reducing second and third
harmonic distortion to less
than 0.1%.

Our tests showed we'd reached
our goal: A low -frequency ferrite
magnetic structure with distor-
tion levels typically far below
0.5%, over the full operating
range of the speaker.

But, as always, the real test is in
the listening. So, here's your as-
signment: Go to your nearest
Authorized JBL Dealer and listen
to the difference SFG makes.
James B. Lansing Sound, Inc.,
8500 Balboa Blvd.,
Northridge, CA 91329

maintains a constant level of
magnetic energy in the voice
coil gap, reducing second
and third harmonic distortion
to less than 0.1%.
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sumer acceptance, for each of the disc
formats, in order to economically pro-
duce divergent programming.

As in today's audio market, major
record companies find financial support
of classical libraries difficult, if not impos-
sible. Special interests in all forms of en-
tertainment require a large enough base
to provide the programmer with a return
on the investment. Recent IRS rulings,
adversely affectng aged inventories and
their tax write -downs, have yet lo be felt
in the recorded music area but have al-
ready begun to pinch in the book pub-
lishing field. (Editor's Note: This IRS rul-

®a
GENUlifJE=
SHUF=1E

ing is being fought by book publishers
in court and has not yet been settled.)

A further point in regard to the video-
disc: Can sufficient programs be made
avaiFable to the diverse interests to allow
continued growth of hardware sales?
The success of the videodisc will de-
pend on available programs, and avail-
able programs will depend on the num-
ber of machines sold -a chicken/egg
question which will only be answered in
time

The VCR is an active user -oriented
product. While created programs are
available, the user can select from sever -

.,V15 TYPE IV
PHONO CARTRIDGE

For all the facts
enter 50 on

Reader Inquiry Card

not simply a "cartridge"...
but an innovative piayback system
 Dynamic Stab izer SLspendsd

from two visco -damped bear-
ings, acts like a st ook adsorbe - to
maintain a cor-s ant car -ridge -7e -
record distancand uniorm track-
ing force; elimhat3s record grove
skipping causal by wasp; cush-
ions the stylus f-orn accidental
damage.

 Electrostatic ?veatralieer 10,1300
conductive gre pi to fibers discharge
static electricity 'ran the recorc dur-
ing play. Elimirr-s attraction ofdust
and tracking fcce variations caused
by static chards.

Hyperelliptical Tip Elongated
uniform groove _ont3ct Educes
harmonic and r ermodulatíon 1 s-
tortion by as rr ch Es 2E% ove -
conventional E t o-ical or long

Ocontact tips.

Telescoped Shank Greatly imoroves
trackabi ity at the critical mid le anc
high frecuencies. Lowest effective
mass, wth no sacrifice of necessar}
stiffnessor strength.

Two -Function Bearing Unic ue
bearing system is optimized for both
low frequencies and high fre auen-
cies independently. Enhances
trackabi ity across entire aucio
spect'Jn.
Laminated Core Low -loss, mi-
nated electromagnetic structure
provices consistently flat frequency
respo-se, exceptional chanrel sep-
aration, higher signal level output.

GENUINE
O

al additional sources, network TV, cable
TV, home television productions, and
even videotapes of slides or home mov-
ies. Further, the tape medium allows the
user choice of temporary or library stor-
age.

Analysis by type of the growing VCR
sales shows the influence of television
programming on consumer usage. Ex-
pected is the recording of major movies,
championship sports and blockbuster
specials - such as NBC's "Shogun"
which had an unprecedented effect on
dealers' hardware and blank tape inven-
tories. Not so expected was the discov-
ery, when consumers were questioned
about their VCR usage, that a heavy ma-
jority regularly practiced "time -shift"
viewing with programmable VCRs. This
particular usage indicates using the tape
on a repeated basis, because the pro-
gram is not necessarily intended for
long-term storage.

This feature of the VCR format repre-
sents one of the most important to the
tape user. Major networks, independent
stations, and cable operators carefully
plan schedules to bring popular pro-
grams to the greatest number of viewers
possible. This generally relegates the
special -interest program to inconvenient
time slots. Time -shift recording also
solves the problem of viewing two de-
sired programs that are scheduled
against one another.

The concept of building a permanent
library is common to both the VCR and
disc formats. There's no question that
programs with high consumer appeal -
movies with box office draw, specials
with high Nielsens, and championship
sports - can reach a multitude of
viewers. It is the capability of changing
programs on a given piece of software,
plus greater selection for library storage
of special -interest or limited -appeal pro-
grams, that makes VCR the stronger for-
mat for the video consumer.

Disc systems will be sold, and many
arguments and value judgments will be
expressed about each of the different
disc systems. As in audio, both disc and
tape formats will coexist. In fact, many
disc hardware units will be purchased
simply to provide additional source ma-
terial to the tape user.

Video is growing beyond the limits
seen in the '70s; the consumer is mak-
ing that happen. Our life-style is chang-
ing through picture expansion from large
screen and projection TV, time expan-
sion through time -shift recording, and
entertainment expansion through major
movies, uncut and uninterrupted, from
quality programmers on both disc and
tape. The disc will be a strong part of
this video boom, but, in my estimation,
the VCR could well be the strongest in-
fluence on our video lives. A

Shure Brdhers Inc.. 222 Har rey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited

Manufac .ie s of nigh ficelity components, microphones. sound systems
and related circuitry.
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Five Important Reasons
To Own This New Realistic
Dí ítal S thesízed Receiver.

1. The microprocessor
controlled, digital
synthesized, quartz
locked tuner.
Don't let the technical terms frighten
you. Simply put, the tuner is comput-
erized. Incredibly accurate. Very easy
to use. Even easier to love. When you
tune this new Realistic, soft -touch but-
tons take you to the exact center of the
channel you want. Select the search
mode and gain instant access to all 109
AM and 99 FM broadcast frequencies.
Or choose the automatic mode and
stop only at stronger stations. Either
way, a triple muting system silences
tuning noise, and a quartz crystal ref-
erence corrects the circuit over 11 mil-
lion times each second. Two major
causes of distortion - drift and tuning
error - are eliminated. With the STA-
2250 you get a clean, uncluttered front
panel featuring a six -step LED signal
strength readout and a bright LED fre-
quency display you can easily read
from across a room.

2. The programmable
16 -station memory.
You can also store eight AM and eight
FM stations in the computer memory
for instant pushbutton recall. Adding or
changing memorized stations is easy,
and memory contents are protected for
one hour, if AC power fails, or if you
need to unplug the receiver.

3. Power and protection.
The STA-2250's audio amplifier deliv-
ers a powerful 50 watts per channel,
minimum rms into 8 ohms, from 20-
20,000 Hz, with no more than 0.02%
total harmonic distortion. You get com-
plete protection against overdriving,
overheating and speaker wiring shorts.
The sophisticated muting system even
protects your speakers and ears from
"thumps" and "pops" when you select
sound sources.

4. The heart of a
complete system.
The STA-2250 is a very versatile con-
trol center. Use the 40 -step volume/

balance control and 11 -step bass, t1
ble and midrange controls to adjust the
response exactly the way you want it.
You also get A -B -Both speaker switch-

and dub/monitor controls
for two tape decks, hí and lo filters and
more. All enclosed in a walnut veneer
(not plastic or metal) cabinet.

5. We build it. We back ít.
Engineering and manufacturing the
STA-2250 in our own factory helps us
to price it lower, and also eliminates
buck passing when it comes to quality
control and service. As with every
Realistic stereo receiver, you get a two-
year parts and labor limited warranty,
honored wherever you see the Radio
Shack sign. So if you are starting or up-
grading a stereo system, audition the
STA-2250 at one of our 7500 + loca-
tions today. Once you compare its ef-
fortless tuning and flawless musical
performance with receivers costing
hundreds more, you'll know why we
put reason number six on a separate
line ..

The Amazing Realistic STA-2250:
Only 5429.95' at

Radie Ihaek
THE NATIONWIDE SUPERMARKET OF SOUND'

'Retail price may vary at individual stores and dealers.
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T ,;.STS THE WAY IT WAS
WALTER I. SEIGAL

The "Putting Periscope" was a de-
vice invented in 1937 by Paul
White, Director of the Columbia

Broadcasting System's Department of
Public Affairs, for use in reporting golf
matches. The reporter peered into a per-
iscope which magnified the scene 10
times and talked into a microphone,
both of which were attached to a long
umbrella stick. The reporter could then
see over the heads of the crowds and
talk in a natural voice without disturbing
the concentration of the golfers. One of
the first uses of the "Putting Periscope"
was coverage of the National Amateur
championships with Ted Husing doing
the announcing from the Alderwood
Country Club in Portland, Oregon, for
the WABC-Columbia network in August
1937.
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When stalking fine record
beware of wild bea

"So there I was, searching
frantically in a mobbed store,
hoping to find the same superb
high-tech recordings that the
Audio Collection offers via their
Direct Mail Service. I was a fool.
Of course they wouldn't be in

TELARC DIGITAL RECORDS - 517.95
TEL -10054 Rite of Spring
TEL -10053 New World Symphony
TEL -10052 Pavanne pour une Infante

Defunte, Bolero &
Daphnis et Chloe

TEL -10051 Symphony No. 3 (Organ)
TEL -10049 Bach
TEL -10048 Carmen Suite & Peer

Gynt Suite
TEL -10045 Mefistofele & Te Deurs

TEL -10042 Pictures at an Exhibition
Night on Bald Mountain

TEL -10041 1812 Overture

1; Sweet dreams
from Audio

Maazel, Cleveland Orch.
Slatkin, St. Louis Sym.
Slatkin, St. Louls Sym.

Orch

Ormandy, Phila. Orch.
Michael Murray, Organ
Slatkin, St. Louis Sym.

Orch.
Robert Shaw, Atlanta

Sym Orch.
Maazel, Cleveland

Orch.
Kunzel, Cinre Sym-Orch

this store. Oh, how needed
Audio to rush me the latest in
state-of-the-art records. My
auditory canals screamed out
for Audio's incredible selection,
ease of ordering, and direct -to -
my -door delivery.

DISCWASHER RECORD DIV.(DIGITAL)-$15.00
DR -004-D The Good Life
DR -007-D Secret Love
SDG-305 Kings Row
SDG-304 Scheherazade

Smith & Kessel
Kenny Moore
Gerhardt, Nt Phil. Orch.
Tjeknavorian, London

Sym Orch.
SDG-313 John Williams. The EmpireGerhardt, National Phil.

Strikes Back Orch.
VC -1000.20 Digital Space Gould, London Sym.
OX -7007 Telemann Jean-Pierre Rampal
OX -7022 Mozart: Symphonies Paillard, Orchestra De

Chambre
OX -7174 Vivaldi: The Four Seasons Festival Strings Lucerne
OX -7183 Tchaikovsky: Sym. No. 6 Kurt Sanderling, Berlin

in B Minor Sym. Orch.

r

"But then these two salesmen,
the Mono Brothers, started
thrusting 99c recycled records
into my hands.
"That's when I woke up
screaming and reached for the
safety of the coupon below."

CRYSTAL CLEAR RECORDS -517.98
Direct -to -Disc
CCS-5012 Tribute To

The Beatles
CCS-5010 Hot Stuff

CCS-6003 Space Organ

CCS-7010
CCS-7011
CCS-8007
CCS-6004
CCS-6005
CCX-5011

Sonic Fireworks I
Sonic Fireworks II
Laurindo Almeida
Flamenco Direct I
Flamenco Direct II
Live And Direct

12 Beatles hits recorded in the
'80s by Liverpool

8 great party hits
Star Wars and Space

Themes on Theatre Organ
Copland's Fanfare
Also Sprach Zarathustra
New Directions
Carlos Montoya
Carlos Montoya
Taj Mahal

Digital -to -Disc
UG-7003 Digital Fiedler Fiedler and Boston Pops

TELARC DIGITAL RECORDS - $17.95
 TEL -10054 0 TEL -10045

TEL -10053 O TEL -10042
 TEL -10052  TEL -10041
 TEL -10051
 TEL -10049
 TEL -10048

DISCWASHER DIGITAL - $15.00
 DR -004-D
 DR -007-D
 SDG-305

SDG-304
 SDG-313
 VC -1000 20

Name

Address
City State Zip

Mail to:
AUDIO COLLECTION
RECORDS DIRECT BY MAIL/
CBS PUBLICATIONS
P.O. BOX SG DEPT. 4104
MADISON HEIGHTS, MI 48071

CRYSTAL CLEAR RECORDS - $17.98
 OX -7007 Drrect-to-Disc  CCS-8007
 OX -7022  CCS-5012  CCS-6004
 OX -7174  CCS-5010  CCS-6005
 OX -7183 CCS-6003 O CCX-5011

CCS-7010 Digital-to-Drsc
CCS-7011  UG-7003

Pay by Check, MO or Charge Card
Please add applicable state tax to payment

Cost of Record (s)
Sales Tax
Postage & Handling.
Total Enclosed

 AMX,  VISA. E MASTER
Include Card O

Exp. Date
Signature

Postage & $2.00 one record $3.25 4 to 6 records
Handling, $2.50 2 to 3 records $4.00 over 6 records

Allow 3 to 5 weeks for delivery Shipments may arrive separately
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The anatomy of a breakthrough in sound reproduction.
Technics Honeycomb Disc speaker system.

You're looking at the heart of a revolutionary new speaker
system-the flat honeycomb drivers of Technics new
Honeycomb Disc speakers. A new shape that takes sound
beyond the range of traditional cone -shaped speakers to
capture the full energy Jnd dynamic range of today's new
recording technologies. It's the essence of a true sonic
breakthrough.

All conventional cone -shaped drivers have inherent
distortion problems due to uneven sound dispersion in the
cone cavity. But Technics new axially symmetric Honeycomb
drivers are flat. So "cavity effect" is automatically eliminated.
And just as import -ant, phase linearity occurs naturally in
Honeycomb Disc speakers because the acoustic centers are

now perfectly aligned across the flat driver surfaces.
Technics also added a unique nodal drive system

designed to vibrate the speakers in more accurate piston -
like motion to reduce distortion even further. The result is
an incredibly wide, flat frequency response, broad dynamic
range, and amazingly low distortion.

To complete the system, Technics Honeycomb Disc
tweeter with special front -mounted acoustic equalizer
extends frequency response to a remarkable 35 kHz.

Technics offers a complete new line of Honeycomb Disc
speakers, all enclosed in a rich rosewood -grain cabinet.

Now that you've seen what a sonic breakthrough looks
like, listen to Technics-and hear what one sounds like.

Technics
The science of sourd
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