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LINEAR TRACKI
THE TURNT

4

The lincar tracking tonearm is without question the 4 iy e
ideal way to recover informaticn froma disc. It can vir-
tually reduce horizontal trackirg error tc zero, eliminate
crossmodulation and significantly min:mize stylus and
record wear.

But until now there hasn’t been a linear tracking
turntable whose overal] perormance truly measured
up to the technology of lincar t-acking itsclf.

Pionecrs new PL-L&O) has changed all of that.

THE LINEAR INDUCTION MOTOR
ELIMINATES MECHANICAL CONTACT.

Unlike other linear trazkirg tonearms that
are driven by vibration-producing rollers, worm a
screws or pulleys, the PL-L800s toneam™ &
driven by Pioneer’s exclusive linzar induczion
motor. Through a process known as electro-
magnetic repulsion, a magnetic hidd s se- up
that gently propels the tonearm, allowing 't to
track perfectly with no mecaanical linkages
to degrade performance.

THE POLYMER GRAPHITE™
TONEARM DAMPENS VIERATIONS.

To minimize any tonezrm resonance
-caused by acoustic vibrations, the PL-
L80Os tonearm has been canstructed
with an exclusive dampeninz matenzl
called Polymer Graphite™ The only
thing we want you to hear through our
tonearm is music.
Our Coaxial Suspension System,
on the other hand, will abscrb vibra-
tions that occur when someone walks ar

dances too hard in a room, or acciden- THE PION
tally drops the dustcover. Becatse inside

the cabinet is a free-floating suspension lINm TRA
system which isolates the tonearm, platter T
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G FINALLY GETS
E IT DESERVES.
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- . B g 3 and motor from the rest of the turntable; vibrations that
reach the cabinet are absored by the surzngc()uplcd in-
m- sulators before they can harm the reproduction process.

THE STABLE HANGING ROTOR DESIGN
REDUCES WOW AND FLUTTER.

The most advanced turntable platter motor
wasn’t advanced enough for the PL-LE0. So we
came up with a new direct Crive system called the

Stable Hanging Kotor. The problem w th the
s % design of conventional motors is 1hat the fulcrum
IS at the base of the motor. making it impossible
for the platter moto=s center of grevity to coinade
with the fulcrum. And that restlts in a wobblirig
of the platter, known as'wow anc flutter.
The Stable Fanging Roter systemn
reduces thz cause of this wow and flutter.
Because the fulc-um lies immediately below
the platter, it coincides with the p atters
center of gravity,
Anz as if all this weren’t erough, the
PL-L&0OC also s equipped with Pxonccrs
£ exclusive moving-cail cartridge. It has such
unusua ly high output that even a receiver
or amp not equipred to hencle most
. |y W mov:ng-coll cartridges can bz used with
the P1-L8(X).
If you find it hard to balieve that a
turntable could be as rema-kable as the
P1-L800.we suggest vou visit your nzar-
es: Pioneer dealer ard sec and hear
th= PL-L800, along with our entire
lire of new tumtables, for yourself.

PL-L800O B e
3 Zserves vour attentior more.
G TURNTABLE. ) PIONEER

We bring it huck alive.

182 Paotest Eleosrumcs "SA LInc.. 120 Bay, 1348, $ing Beach, CA 9080t
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FULL BLOWN
MANGIONE

These pop artists are now available
on dbx discs:
CHUCK MANGIONE: Feels So Good
(ABM). PS-1059
ALLMAN BROTHERS: Live At The
Fillmore East (Nautius/Polygram). QS-4002
J. GEILS: Love Stinks
(Nautilus/EMI-America). PS-1049
SARAH VAUGHAN: Copacabana
(Pablo) GS-2049
RITA COOLIDGE: Anytime . ..
Anywhere (Nautiug/A8M). PS-1042
NEIL DIAMOND: His 12 Greatest
Hits (Direct Disk Labs/MCA). PS-1014
TIM WEISBERG: The Tip Of The
Weisberg (NautiugMCA). PS-1011
THE WHO: Who Are You (Direct Disk
LabsiMCA). PS-1015
JOAN ARMATRADING: Joan
Armatrading (A&M). PS-1056
JOE SAMPLE, RAY BROWN,
SHELLEY MANNE: The Three
(Inner City). GS-2035
LARRY CORYELL: The Eleventh
House (Vanguard). GS-2038
AL STEWART: 24 Carrots (Nautius/
Arista). PS-1052
WOODY HERMAN: Concord Jam,
Volume 1 (Concord Jazz). GS-2054
DIZZY GILLESPIE: Digital At
Montreux, 1980 (Pablo). GS-2046
JACK SHELDON: Playin’ It Straight
{RealTime). PS-1078
dbx discs give you the full
dynamic range of a live perform-
ance with none of the surface
noise of conventional records
The result is clarity, im-
pact, and sonic realism
like you've never heard
before—even on digital
“audiophile” records.
dbx discs. Demand
them by name.

Music can't live without us.

dbx, Incorporated, 71 Chapel Street,
Box 100C, Newton, Mass. 02195 U.S.A.
Tel. (617) 964-3210, Telex: 92-2522.
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SA-X. HIGH BIAS IS RICHER FORIT.

The greatest honor a cassette can receive is to be held in higher esteem than the one now setting
the high bias standard. SA-X has already gone beyond SA in frequency response, sensitivity,

and resolution. It was intended to. With its ultra refined dual layer of Super Avilyn and the
Laboratory Standard Mechanism, nothing less was possible. TDK
believes sound reproduction should have no set barrier. No limit.
For us, high bias was a limit to be surpassed. SA-X has won three
international audio awards to date. It will no doubt win others.
But we take awards philosophically. They represent our continu-

ing effort to create the machine
for your machine. In that, we @ I DK
could not be happier with SA-X. P

The Machine For Your Machine

© Copyright 1981 TDK Etectronics Corp.
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Paradox.

Quad products incorporate manufactured by a company

the same traditional values of which for 45 years has been
engineering and craftsmanship unremittingly devoted to the
which have made early Quad cause of excellence in music
products collectors items. reproduction, a company in

Quad products incorporate which respect for tradition
innovative ideas which put them and a quest for improvement

ahead of their time and set go hand in hand to produce

standards for the industry. products which represent an
Paradoxical? Not if you think  investment in musical

about it. Quad is designed and enjoyment.

Quad ESL 63 Electrostatic Loudspeaker -
successor to the legendary Quad Electrostatic,
uses concentric annular ei’ectrodes fed via

a sequential delay line to produce a sound
pressure pattern which
approximates to that of an
ideal point source.

Quad 405 Power
Amplifier - with current
dumping, an ingenious
circuit developed by
Quad using feed-
forward techniques,

the merit of which

is now widely
recognized

Quad FM4 Tuner -
superb ergonomics
and a level of
performance limited
only by the quality

of the incoming signal.

Quad 44 Preamplifier — uses a system of modular
inputs to permit the owner to tailor the system to
his own needs and tone controls which enable
more enjoyment to be obtained from more records.

Music systems for thinking people

For further information on Quad products and a list of
authorized dealers please write to:

QUAD In Canada:

425 Sherman Avenue May Audio Marketing Ltée, Ltd.
Palo Alto, California 94306 Longueuil, Quebec J4G 1P8

for the closest approach to the original sound
©1982 QUAD

Enter No. 24 on Reader Service Card
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AUDIO ETC |

EDWARD TATNALL CANBY

o you want to know more about

the Stereophoner? (See this

space last month.) Maybe so,
maybe not; it's only a bit of audio histo-
ry. Either way, there will be a slight
delay. In all fairness, | feel, some basic
research should be done as to exactly
what the 1957 contents of that small
box might do to a mono signal fed
through it, emerging as two signals.
And so the whole mess of pottage
(after the Meltdown) is on its way to the
West Coast, where knowledgeable en-
gineer friends will play with it.

We are not exactly a historical-mind-
ed profession yet, we in audio and hi-
fi. Nor are our consumer-type allies
who absorb our current output as often
as they can afford it. Only a few of us,
who have been around since audio’s
beginnings—not so coincidentally at
about the time this magazine was
founded-—are finding ourselves more
and more interested in what happened
back then, in how we got where we are
now.

There was audio before, of course.
But institutionally and in engineering
terms it was attached to contiguous
areas, electrical engineering, radio,
motion pictures. It took the First World
War, radio, and then the astonishing
developments of electrical sound, to
bring the name audio towards some
identity. Still another war had to pass
before we actually set ourselves up as
a professional field, complete with the
Audio Engineering Society. All this
when things finally got going again on
a civilian basis, several years after
WWII was over. It took awhile.

You will note that the first "new”
automobiles after that war were dated
as 1947 and 1948 models (a very few
in 1946). These were basically prewar
models, after the factories had recon-
verted from military use. The earliest
audio, as such, took the same course;
all the innumerable military and left-
over civilian areas of electronics, sud-
denly shut down almost overnight in
August of 1945, coasted along month
after month with no power until the
same basic conversion back to civil
life could take place. It is not surpris-
ing, then, that our first issue as Audio
Engineering Magazine came out In
May of 1947. Precisely in tune with
history! That was when things were
getting started. Everywhere.

The LP record took a little longer—
not much. It was formally launched a
year after us, in June of 1948. Some-
how, | have always felt that the coming
of LP, an out-and-out modern updating
of technology, marked a symbolical
coming of age in the audio field and its
semi-sibling, hi-fi. Do you realize, do
you remember perhaps, to what level
of degradation our civilian audio de-
scended during the war years? Can
you believe, you younger readers, that
for every new record we bought, a 78-
rpom, 10- to 12-inch disc, we had to
turn in an old one as scrap? Records
were made of shellac and shellac
came from the Far East, which at the
time was not habited by Westerners
other than the military. There was no
substitute, for the simplest of rea-
sons—war. The record biz, like the rest
of “nonessential” audio, was allowed
to get along with whatever it had
around on Pearl Harbor Day, De-
cember 7, 1941. Period. Essentially,
that was what happened to all nones-
sential business, including cars. Yes,
we could drive our old buggies if we
wanted to, any old place (with the
proper shielded headlight slits on the
coasts) just so long as it wasn't military
and we didn't use up our “A" coupons
for gas, five gallons a week, rationed.

History! Too few of us know our own,
out of these last years. Few audio peo-
ple relish going back in time further

than their last big batch of hi-fi equip-
ment, which could be maybe six
months or a year or, in extreme cases,
five years. After almost 40 of those
years, audio as a whole still rates as
an upstart field with scarcely even the
beginnings of a history. Too new! We
are not yet legendary.

After all, our very earliest major ef-
forts are just beginning to turn classic
in a properly historical way, like classic
cars. And most of those efforts, still,
came before the Big War, long before
either audio or hi-fi had any formal
place in the larger world. Incredible—
45/45 stereo discs, wide range, back
in 1931! Now there’s an historical arti-
fact for you, out of Bell Labs. But the
historical urge that brought these
discs out of oblivion in Bell Labs’ files
did not grow strong for 50 years, until
the day before yesterday.

We are indeed now discovering our
historical roots, our prehistory, so to
speak. It seems, even today, to take a
half century for the historical sense to
emerge. We haven't given a thought,
collectively, in the large, to our real
youthful period, after 1947. Too soon?
Not for some of us!

But for most of us, old audio stuff is
just old audio. Out of date, unimpor-
tant, stupid, considering all the In-
credible things that are going on now.
Maybe 99% of us, all types, are
wrapped up totally in that now, month

Hlustration. Philip Anderson

AmericanRadioHistory.Com
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MAGCNIFICENT

OBSESSION.

In our zeal to build superb tape recording equipment in the extreme, we at
Teac are sometimes driven to steal. From ourselves.

The extraordinary X-I000R illustrates this very well. In it, we have incor-
porated professional features originally designed for our TASCAM recording
studio equipment.

These include a linear LED counter which measures tape in hours, min-
utes, and seconds. A Search To Cue (STC) and Search To Zero (STZ) capability.
In addition, there’s Auto Reverse in both directions, in play or record.

The X-I000R, as is current professional practice, employs DBX* noise
reduction. An exclusive in home reel-to-reel. And also, as in professional recording
equipment, full-tension servos guarantee high stability and accuracy. And low
wow and flutter specs of just .03% @ 7% IPS.

All of which add up to an impressive collection of features, we think
you'll agree. And if we happened to borrow a lot of them from our
professional designs, well that shouldn’t bother you one bit.

TEAC. MADEIN JAPAN BY FANATICS

COPYRIGHT 1982, TEAC CORPORATION OF AMERICA. 7733 TELEGRAPH ROAD, MONTEBELLO, CA 90640
% dbx® IS THE REGISTERED TRADEMARK OF dbx, INC., NEWTON, MA, Enter No. 34 on Reader Service Card




It is excursions into the
past which give us shape
and confidence for a
present and a future.

by month, sometimes, it seems, day by
day. It is indeed enough to keep us
bewilderingly busy, alas.

I say alas, not because of any lack
of appreciation—far from it—but sim-
ply because until we have history we
have no dimension. As in Einstein, his-
tory, even our own, is the dimension of
time without which the others are basi-
cally meaningless. Short-term. Myopic.
Wrong-headed. Yes, you can get in
and make your megabucks in audio
(or you could, awhile back) and get
out again, maybe safely. But as an
industry, as a field, as a multifaceted,
many-peopled endeavor, audio, hi-fi,
cannot know where it is going unless it
knows where it has come from. In the
round. Stereo.

it is the past, excursions into the
past, studies of the past, which give us
shape and confidence for a present
and a future. There is always a now.
Every moment of history was, at some
point, precisely as important as the in-
stant-present now today (for those who
were around). It was now in May 1947,
as | remember. It was the same, if |
remember correctly, in late 1931
when Bell Labs was recording in Phila-
delphia, somewhat clandestinely in the
basement, and | was gallivanting
around Boston, all unknowing. Never-
theless, | Was There, to misquote Ed-
ward R. Murrow. But for the accident
of a few miles (and a few other [Vl
factors), | could have been down in
that basement watching the 45/45
stereo grooves appear under the cut-
ting stylus.

Why all this? No, not to be merely
phifosophical! Or is it philosophic? I've
never much believed in abstract
thought not designed to get down to
the nitty gritty, and | see no reason at
all for us to fuss about our history
merely because it is elevating or cul-
tural or something similar. History is
useful simply because it is—or was.
That dimension again. How can one
work in the rigidly demanding medium
of time, which waits for no one, without
some perspective in that very direc-
tion? It's as though your right foot went
forward without your left foot lagging—
impossible. We must cultivate and un-
derstand our own budding history if we
are not to fall apart and collapse in a
heap. Which in these times Is quite
possible.

| can show you what | mean. To
change analogies a bit, history in any
area always seems to me to work In
loops, eflipses if you will, or wave
forms, highly symmetrical. A fad, any
old fad, in this sense is easily defined:
It is an uncontrolied oscillation. It goes
way up, senselessly, then as quickly
collapses in a heap. If not a zany
piece of ellipse, then at least we may
call it a peak. A more lasting develop-
ment, any old development you wish,
has a better and more consistent wave
form. Get the idea?

ut of far bigger importance are
Bthe long waves, the slow el-

lipses, that take years, dec-
ades, centuries, even millenia, to
achieve their shape. Far too often, we
miss them cold. We see only a straight
line, shortsighted as we are.

We miss them in terms of billions of
years: We are baffled by the time
curve of the Big Bang and cannot yet
see where it goes. (But Halley's comet
will be back in 1986.) We have missed
the curve of man’s short existence, as
witness those casually preserved foot-
prints (a hi-fi recording in volcanic ash)
of three little homo habilis (?) people
millions of years ago, wandering along
in a hitherto unimagined now which
was as real to them as ours is to us.
And we can easily miss our own “long”
shapes of continuity and change! A
mere 40 years of audio history is plen-
ty long, with its full prehistory, to tell us
a few things about shapes, now and
tomorrow.

You see, we are in a terrible state of
panic now because in a strictly com-
petitive business way we are unable to
see where, in God's name, we are go-
ing. Audio is sinking, overwheimed by
pictures! Audio and TV have to com-
bine, which everybody believes will be
to audio’s cost! It really seems to look,
to business people and designers who
have so much at stake, as if the wave
of audio, the ellipse of a half century, is
in fibrillation or something. Television,
instant picture messages, discs,
tapes, digital everything, will simply
bury us in vast mountains of sound/
sight. We will be but the little tail of a
great big TV kite, a tail so minuscule
that we may not even be visible to
those on the ground, no matter how
hard they squint to took.

Well, am | not correct? Isn’t that our
prevailing mood? lIsn't everybody in
the biz trying frantically to get into
some smali corner of video, preferably
a bigger corner or even a hefty seg-
ment—because, after all, hi-fi, audio
for audio’'s sake, sound and sound
alone, is dead. Or will be dead in a
short while.

Bunk. I've said it before and now Il
have to begin yelling. Bunk! This is
strictly the fad psychology in reverse.
Suddenly, the smooth, useful curves of
audio progress in SO many areas go
into meaningless oscillation? Could
be, if pig-headed panic takes over in
place of rational thought.

Not, though, if we take a better look
at those shapes, for our antecedents,
including the art of music, go further
back and back into history and will go
onward, we trust, in their accustomed
symmetry of change—if we can only
see. Music too, and our demand for
music is most assuredly not going to
stop overnight.

It is clear that the major shaping of
reproduced sound with pictures, not
really our field in the past except as a
sideline, is indeed at a turn of its own,
the shape extending all the way back
to Edison. Note that his first experi-
mental movie was a talkie, via semi-
sync phonograph, and there were
sound movies around 1913, recently
exhumed; these are all part of the long
sound/sight ellipse, as are the still
shaky and undetermined videodiscs of
the present moment. A majestic curve!
And it will not move by wild oscilla-
tions. It will pay for all of us to see that
shape.

The curve of audio is related but
only parallel and overlapping. We are
different. Surely, the era of pure sound
entertainment is also at a turning
point—it would have to be so. But sud-
den extinction? Hardly. Just an intelli-
gent shaping (by those with good
sight) at the turn. We will go on, go
back if need be, to make new relation-
ships with the listening art of music,
with the seeing art of the moving pic-
ture. We will develop our fi where it is
needed, as it assuredly will be. So,
remember the Stereophoner (more la-
ter), which is but a piece of another
curve within audio itself, soundspace,
the sound field, the audio image.
Curves within curves—that's history. 4

12
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Truth...

Since their introduction in 1976, the Series 2 CARNIVAL, FESTIVAL
and PAGEANT loudspeaker systems from Mordaunt-Short Ltd. have
won acclaim and given pleasure not only in the United Kingdom but
also in some 40 other countries throughout the world. Now, this small,
specialist Company takes pride in presenting a new, successive
generation of advanced and outstanding products.

%‘%///// W/// As with their predecessors, the fundamental
/////// 77, _ design objective of these new speakers has been 10
gz / achieve sound reproduction of the highest quality
from enclosures attractively styled and craftsman-
finished — yet at costs that will enable these benefits
to be accessible to the widest possible audience of
music-lovers, high-fidelity enthusiasts and home-
entertainment seekers world-wide. Appropriately,
therefore, the new models are to be known as
CARNIVAL 3, FESTIVAL 3 and PAGEANT 3.
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In the present economic conditions, the actual
2 function and performance of any product are
increasingly important in relation to its cost and

_ presentation. Consequently, for the CARNIVAL 3,
FESTIVAL 3 and PAGEANT 3, Mordaunt-Short has
departed from the conventional veneered cabinet and
has evolved an elegant design, predominantly
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CARNIVAL 3 FESTIVAL 3 PAGEANT 3

AN

e el
- finished in fabric, yet which still retains in
attractive proportion the real wood veneers
traditionally associated with quality furniture. This
has permitted full and appropriate emphasis to be
e placed upon the essentials of advanced acoustic
- CARNIVAL 3 ™ design within a highly cost-effective format. The
\ - CARNIVAL 3, FESTIVAL 3 and PAGEANT 3 offer
7 " 5 in consequence exemplary sound reproduction,
FAGEANT pleasing, tasteful appearance and unrivalled value
for money. And that's the truth. .
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Mordaunt-Short Inc .
Importers and Distributors of ,,C\
Mordaunt-Short High-Fidelity Loudspeaker Systems ,\L\9
1919 Middle Country Road. Centereach. NY 11720 Pl
Telephone: (516) 981-0066 P
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HERMAN BURSTEIN

Save Tape and Time?

Q. Using a pickup, preamp, and
tape deck with very good high-fre-
quency response, and using a varl-
able speed turntable, how much deg-
radation would | get if | do the follow-
ing: (1) Adjust the turntable speed for
662> rpm, (2) record a high-quality
tape at 7'/-ips, and (3) play the tape at
3% ips? This would save half the dupli-
cating time and half the tape—T
Bainbridge, Milwaukee, Wisc.

A. Your procedure would Involve
doubling all frequencies on the phono
disc so that, for example, 15 kHz be-
comes 30 kHz. Therefore, one ques-
tion which arises is whether the record
electronics of the tape deck can han-
dle frequencies this high without sig-
nificant loss. Another problem is that of
record equalization, which would have
to cater to frequencies going out to,
say, 30 kHz instead of 15 kHz. Opti-
mum bias might also vary; so might
optimum bias frequency, because the
chance of the oscillator frequency
beating with audio frequencies would
be increased. The only real way to find
out how well (or poorly) your proposal
works is to try it. From a practical
standpoint, despite theoretical difficul-
ties, it might work satisfactorily, but
you would not save on tape. In record-
ing at 72 ips you are using twice as
much tape as you normaily would for a
playing speed of 3% ips. In playback
at 3% ips, you are using half as much
tape as you normally would for a re-
cording speed of 72 ips; hence you
break even.

Self-Service

Q. Having been interested in tape
recording for some time, I've become
increasingly accustomed to doing my
own servicing on my tape decks. Is
there a good complete manual or book
on how to do all of the necessary
alignments and adjustments of the
electronics of tape recorders? | would
like to know how to go about setting up
the correct bias, equalization, etc.
Also, please recommend open-reel
test tapes.—Bill Lewis, Bakersfield,
Cal.

A. | do not know of a single manual
or book that will adequately cover
service and alignment procedures for
all, or most, or many tape decks. The
way to acquire knowledge and com-

petence in this respect is to struggle
with the manuals and procedures for a
variety of decks until you discover
what procedures they have in common
and what procedures are unique to
particular decks. Some of them, such
as checking frequency response, will
tend to be much the same, while oth-
ers, such as adjusting bias and/or
equalization, will tend to vary consider-
ably. (Editor’s Note: Howard A. Rober-
son's article, “Tape Recorder Mainte-
nance,” Audio, April 1982, p. 32, may
help in this area.)

With respect to test tapes, | suggest
that you write to (1) Ampex, 2201 Lunt
Ave., Elk Grove Village, lll. 60007; (2)
Taber Manufacturing and Engineering,
2081 Edison Ave., San Leandro, Cal.
94577, (3) Magnetic Reference Labo-
ratory, 999 Commercial St., Palo Alto,
Cal. 94303; (4) Nortronics, 8101 West
10th Ave. North, Minneapolis, Minn.
55427, and (5) Audiotex, 400 South
Wyman, Rockford, {ll. 61101,

Once, 2, or Va Around the Track

Q. What is the difference between
full-track, half-track, and quarter-track
recording when using an open-reel
deck? Does full-track recording have
an advantage over the others?—R.
Watson, Dover, Del.

A. Half-track recording uses a little
less than half the tape width to record
each of two tracks, which are separat-
ed by a small space called an island.
Half-track permits recording either a
pair of stereo signals in one direction
of tape travel, or a mono signal in both
directions. Specifically, in mono you
record a signal on the upper portion of
the tape and then reverse the reels
and record on the lower portion (when
the reels are reversed and turned up-
side down, what was originally the low-
er portion becomes the upper portion
to be recorded).

Quarter-track recording uses a bit
less than one-quarter of the tape width
to record each of four tracks, separat-
ed by three islands. This permits (1)
recording a pair of stereo signals first
in one direction of tape travel and then
a pair in the opposite direction, (2)
recording a set of four quadraphonic
signals in one direction of tape travel,
or (3) recording four mono signals, en-
tailing three reversals of the tape reels.
If the four tracks are numbered 1

through 4, starting from the top, the
first pair of stereo signals is recorded
on tracks 1 and 3, and the second pair
on tracks 2 and 4. Track 1 and track 4
are the left-channel tracks. Most decks
offer only the first and third options
listed above, while some offer the first
option only.

Full-track recording occupies the
entire tape width and permits only the
recording of a mono signal in one di-
rection of tape operation. The wider
the track, the higher the signal-to-
noise ratio, if everything else remains
the same. Thus, full-track recording
provides about 6 to 8 dB better S/N
than quarter-track. On the other hand,
the narrower the track, the less the
reduction in treble response due to
azimuth misalignment.

Why Elcaset?

Q. | own an open-reel deck, a fine
cassette deck, and now [ plan to pur-
chase an Elcaset deck. It seems that
this format is equivalent to the open-
reel format but without the bother. |
would like to know why it did not do
well when it came out a few years ago,
and if it will come into production
again.—Michael Jamet, Bronx, N.Y.

A Although there is an occasional
rumor that the Elcaset format will be
resurrected, majority opinion is that El-
caset is dead, and, in my view, right-
fully so.

in light of continuing improvements
in cassette tapes, in the heads avail-
able for cassette decks, in deck elec-
tronics, etc., the advantage of Elcaset
became marginal. Further, Eicaset
presented one format too many to a
consumer already beset by: Open-
reel, cassette, and cartridge formats; a
variety of reel sizes and speeds in the
open-reel format; a variety of tapes,
with varying bias requirements, record
equalization, and playback equaliza-
tion; a variety of noise-reduction de-
vices, and probably other variants |
have forgotten to mention.

Returning to the basic explanation:
Today the state of the cassette art per-
mits essentially flat response from

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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MAXELL IS PLEASED TO PRESENT AN
EVEN HIGHER PERFORMANCE TAPE.

P O L4 ! 43 b

If youre familiar with Maxell UD-XL tapes you probably find it hard to believe that any
tape could give you higher performance.

But hearing is believing. And while we can't play our newest tape for you right here on
this page, we can replay the comments of Audio Video Magazine.

“T’hose who thought it was impossible to improve on Maxells UD-XL I were mistaken.
The 1981 tape of the year award goesto Maxell XL II-S?”

How does high bias XL II-S and our normal bias equivalent XL I-S give you such high
performance? By engineering smaller and more uniformly shaped epitaxial oxide parti-
cleswe were able to pack more into a given area of tape. Resulting in a higher maximum
output level, improved signal-to-noise ratio and better frequency response.

To keep the particles from rubbing off on your recording heads Maxell XL-S also has
an im)groved binder system. And to eliminate tape deforma-
tion, XL-S comes with our unique Quin-Lok Clamp/Hub
Assembly to hold the leader firmlv in place.

Of course, Maxell XL II-Sand XLI-Scarry alittle higher
price tag than lesser cassettes.

We think you'll find it a small price to pay for higher ,
A, pricetopay forhigher \PSWORTH IT,

Enter No. 19 on Reader Service Card Maxell
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Introducing
TDK AD-X.
The normal bias
tape with
Super Avilyn
technology.

New AD-X is the first normal
bias cassette with TDK's Avilyn
magnetic particle, inspired by
our widely acclaimed Super
Avilyn formulation.

This means you can now
record and play back—in the
normal bias/EQ position—over a
wider dynamic range, with
higher MOL, lower bias noise
and with far less distortion.
Even at higher recording levels,
AD-X's increased headroom
easily handles strong signal
input without over-saturation.

The higher sensitivity of the
new AD-X makes it ideal for
all-around home entertainment
and it’s also suitable for any
cassette player.

You're assured years of de-
pendable use with the Labora-
tory Standard Mechanism
which is backed by TDK’s life-
time warranty.

Make high quality recordings
in the normal bias/EQ position

. with new TDK AD-X. And

discover the Avilyn advantage:
superior overall performance.

= S TDIK

THE MACHINE FOR YOUR MACHINE

“The XSV/4o00
€merges a
clear winner®

This 16-page book of reviews from High Fidelity,
Stereo Review and Stereo is available at your
local audio dezaler...cr write to: Pickering & Co.,
101 Sunnyside Blvd., Plainview, NY 11803

TH “ @ PICKE 3
E SOURCE OF PERFECTION @ PlCKERlNG:

“for those who can hear| the dillsr;ncs ”
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about 20 Hz to 24 kHz with signal-to-
noise ratio of about 70 dB (using Dolby
C) and with low distortion and very low
wow and flutter. While only the finest
and most expensive cassette decks
achieve such performance today, the
pack is not all that far behind. And
there is no sign that continued im-
provements will fail to materialize, so
that the pack tomorrow will be where
the leaders are today. Therefore, why
Elcaset?

Clean But Soundless

Q. I recently purchased a combina-
tion head cleaner and demagnetizer
cassette. The instructions state that a
few drops of the fluid cleaner should
be inserted in the open part of the
cassette device. After following the
instructions and going through a re-
cord-play run with this cassette, |
heard no recorded sound during play-
back. When | try to play tapes that |
recorded prior to use of the cleaner-
demagnetizer cassette, the sound is
muffled and dull. Have | done perma-
nent damage to the tape heads? | rue
the day that | bought this cassette.
Donald McHugh, Brooklyn, N.Y.

A. It is not certain that the heads
have been ruined. Possibly the fluid, in
combination with tape oxide, has coat-
ed the heads and made them inoper-
ative because of excessive tape-to-
head separation. Perhaps a careful
cleaning in the conventional manner
will restore the heads to correct opera-
tion. Unless your instruction manual in-
dicates otherwise, apply isopropyl al-
cohol on a cotton swab to clean the
heads, capstan, and pressure rolier.
Allow at least five minutes for every-
thing to dry before checking your deck
with a new cassette.

It is possible that the heads are okay
but that the fluid leaked inside your
deck and did some kind of damage.
Another, but very small, possibility is
that by coincidence you used the cas-
sette device just at the time when a
totally unrelated problem developed in
your cassette deck.

Helpful Humidity

Q. My house is quite dry in winter,
with a troublesome accumulation of
dust. If I used a humidifier to cut down
on the dust, would the moisture have
any effect on my stereo equipment?

Michael Lemieux, Rouses Point, N.Y.

A. Assuming that you do not allow
the humidity to go much above normal
level, | doubt that use of the humidifier
will advervsely affect your audio sys-
tem. In fact, it may be beneficial with
respect to tape deck performance,
preventing the tape from becoming so
dry as to cause squeal.
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YOUR EARS
CAN'T
APPRECIATE MORE

Tandberg | The European
Alternative

It's unlikely there will ever be a better sound
producing and reproducing system than the new
Tandberg ‘Series 3000'.

The only possible alternative will be to re-design the
human ear to receive sounds it is incapable of
appreciating at present.

The sound quality of the ‘Series 3000’ is in fact so
astonishing it will without doubt become the reference
standard by which all others are judged.

Judge for yourself — by giving your own ears the
pleasure of appreciating this exceptional system at
your local Tandberg appointed dealer.

The ‘Series 3000’ comprises: a cassette deck with
Tandberg's patented ‘Actilinear’ and ‘Dyneq’ recording
systems; the world's finest tuners; a pre-amp that has
less than 0.004% THD; a 150W power amp with
immeasurable transient overload recovery time; and
also a brand new cassette deck TCD 3034 part of the
3000 series for a suggested retail of 499%.

TANDBERG OF AMERICA, INC.
Labriola Court
Armonk, N.Y. 10504

TANDBERG
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THE COLUMIN

MICHAEL TEARSON
JON & SALLY TIVEN

Eric Clapten,
Sting of The Police, and
Jeff Beck

The Secret Policeman’s Other Ball:
Various Artists
Istand ILPS 9698, stereo, $8.98.

Sound: B+

Performance: A—

The last album in this series had
Pete Townshend performing solo ren-
ditions of fave tunes, but otherwise, it
was somewhat of a throwaway. This
sequel is a far more substantial record.
Not only are the performances them-
selves more consistent, but the album
closes out with an ensemble playing
Bob Dylan’s "l Shall Be Released” in
which all the featured artists combine
forces, making it an entertaining mo-
ment.

in reverse order of appearance, the
aging Donovan sings “The Universal
Soldier” and “Catch the Wind," ac-
knowledging his recent lack of pro-
ductivity by reaching into his '60s rep-
ertoire. Phil Collins and Bob Geldof do
acoustically the songs they ordinarily
perform with their bands (Genesis and
The Boomtown Rats, respectively),
and fans of these groups shouid well
enjoy this particular portion of the re-
cord. But for us, the meat of the record
is to be found in the first seven cuts—
Sting playing and singing “Roxanne”
and “Message in a Bottle,” and the
long-awaited duets of Jeff Beck and
Eric Ciapton. Finally, the post-success
guitar heroes of the '60s and '70s are
stacked up side by side, trading chor-
uses on “Farther on up the Road.” Al-
though Eric does a nice job of singing,
when it comes to playing guitar the
fluid Jeff Beck blows him away hands
down. Eric dishes out clean, phase-
shifting notes, but Beck is doing chro-
matic descensions, pull-offs, and play-
ing his entire catalog of “things to do
to impress girls.” A magic moment.

Jon & Sally Tiven

Graham Parker

Another Grey Area: Graham Parker
Arista AL 9589, stereo, $8.98.

Sound: B

For his first album without The Ru-
mour, Graham Parker has enlisted a
crew of primarily American musicians
and producer Jack Douglas in an at-
tempt to get closer to the sound he
hears in his head. If this is all he can
come up with, these external moves

Performance: B

were entirely gratuitous. The backing
band sounds like they're trying to emu-
late the sound of previous Parker al-
bums, and the production differs only
in favoring some of the midrange fre-
quencies rather than the high-end pre-
dominance of The Up Escalator and
Squeezing Out Sparks. Aside from a
little bit more precision in playing, An-
other Grey Area sounds almost exactly
like every Graham Parker & The Ru-
mour album.

In other words, there's one token
reggae track per side, a strong open-
ing track (with a melody lifted straight
out of Squeeze's “Up the Junction"),
and a smattering of basic Graham
Parker compositions tinged with your
liberal dose of bitterness. What does
he have to be bitter about, aside from
the generally lousy state of the world,
aesthetic stagnation, and his inability
to dent the American charts? He's got
a nice flat in Chelsea, a decent record
company advance, and at least other
artists are doing decent renditions of
his material.

But where is the brilliance promised
on his first two records, what hap-
pened to the little guy with the big
voice who was going to give both Bob
Dylan and Stax/Volt a run for their
money? Sure this is nice stuff, but he's
kidding himself if he thinks it's great
art. At this particular point in time he's
interchangeable with Elvis Costello,
just another guy writing songs to his
enemies and himself with little aspira-
tion to improve, or to make a coherent
statement. Getting a new Graham
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~ Here's how
Kiss the hiss goodbye.

B ASF Chrome And like all BASFtapes, PRO Il comes

. encased in our new ultra-precision cassette
The world’s quietest tape. el thai provides pertect

alignment, smooth,

With BASF Chrome, you hear only what you
want to hear—because we “Kissed the hiss
goodbye.”

In fact, among all high bias tapes on the
market today, only PRO Il combines the : a8
world's lowest background noise with out- \ - 3N
standing sensitivity in the critical high fre- ; ‘

quency range for superior dynamic range

(signal-to-noise ratio).

PRO Il is unlike any other
A tape because it’s

made like no
other tape.

While ordi-
nary high

BASF designed
and developed the
world’s only Measure-
& ment Reterence Tape Cas-

sotte. And our new ultra-precision
cassette shellisthe logical culmi-
nation of that development.

tape movement, and consistent high fidelity
reproduction.

So when you want to hear all of the music
and none of the tape, turn on to BASF Chrome.
It'sthe one
tape that
kissed the
hiss good-
bye.

Magnitied
15,000 X

formly sized
particles of pure
chromium dioxide
provide a magnetic
medium like no other
tape in the world.

made from ]
modified particles of ferric oxide, only o
PRO Il is made of pure chromium dioxide.
These pertectly shaped and uniformiy sized
particles provide a magnetic medium that's
truly superior —so superior that PRO Il was
chosen by Mobile Fidelity Sound Lab for their
Criginal Master Recording ™ High Fidelity
Cassettes—the finest prerecorded cassettes

inthe world. .
PROII—atape so superior, a cassette so .

reliable, that it wasthe one chosenby %

Mobile Fidelity Sound Lab for their Original

Master Recording™High Fidelity Cassettes.

For the best recordings you’ll ever make.

BASF

Audio/Video Tapes
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Parker album used to be something to
look forward to; now it's loaded with no
surprises. It isn't outright junk, as is
much of the vinyl chucked out in this
industry where every pretty face is an
artist, but by the standard set by How-
lin” Wind and Heat Treatment the new
Graham Parker album is nothing spe-
cial. John & Sally Tiven

Success Hasn’t Spoiled Me Yet: Rick

Springfield
RCA AFL1-4125, stereo, $8.98.
Sound: B— Performance: B

Making records is a whole different
ballgame when you've got three hit

singles and a Grammy behind you, but
despite the disclaimer in the album ti-
tle Rick's previous album was infinitely
superior. What you can get away with
when you're reaching for success can
easily become cliché after your music
has been exposed to (and accepted
by) the masses, and the self-plagia-
rism that pervades much of this album
doesn't really pass for “Jessie's Girl,
Part Il." The worst thing about this not-
bad-but-not-great album is that Rick
seems to be aiming for the hit single
on practically every track, and Keith
Olsen (who produced parts of the last
album and all of this one) has softened
up the sound considerably. What once
was rock is now pop, and the guy your

Introducing . . .

VVI A 6 Vl M m ‘Power Sleuth’

Tunable FM Antenna Amplifier

With fully controllable gain, the
MAGNUM 95FM ‘Sleuth’ provides
up to 30db of clean, crisp gain
{(boost) to your antenna’s FM signal.
Also, it will attenuate to -10db to
relieve that annoying front end over-
load from strong, local stations.
Continuously variable tuning pro-

For all FM Antenna Systems

SLEuTH

vides a tight 600khz bandwidth, adding significantly to your tuner’s selec-
tivity and sensitivity. The Sleuth installs in minutes at the tuner end of

your antenna lead-in.

Technical: 3 if stages, varactor tuned using noise-free. Gold CERMET control: Gain, varia-

ble +30 to -10db; Noise figure 4db; Tuning range 88 -

110vac op'n @ 10 watts

108mhz; Input/output 300 chms;

TWO GREAT NEW FM ANTENNAS from GAM Electronics
The Stereo One is a revolutionary new vertical FM anten-

na that is fully omnidirectional and provides up to double
{3db) gain over your present dipole (‘T" or turnstile) anten-
na. Its unique vertical design is less susceptible to annoying
multipath and it may be mast or windowsill mounted and

even used indoors.

Technical: Gain 3db (approx.) @ 98mhz/300 ohms: Range 88
108mhz. Construction 2-section (S.S. whip & PVC transformer hous-
Qutput 300 ohms; Mounting brkt.

ing); Height 76”; Weight 12 oz.;
for mast or windowsill.

Introducing the GAM Stereo Two. Designed specifically for
cramped mounting situations, such as balconies, windows,
etc., the Stereo Two has already proven itself a high-gain
alternative to ‘rabbits ears’ and wire dipoles. It has sub-
stantially* the same great characteristics as its big brother,
the Stereo One, yet it mounts neatly and unobtrusively on
balcony rail or by a window. lts slender whip ‘blends’ nice-

ly with hardly a hint that it's even there.

Technical: Gain 3db (approx.) @ 100mhz/75 ohms; Range 88
108mhz; Construction stainless steel whip with shielded base loading
coil; Height 54”; Weight 12 oz.: Output 75 ohms: S.S. 'L’ mtg. brkt. . \i

& 25 ft. cable ass’y. included.
*Gain taken with lead-in cable 25 ft. maximum.

ﬂ’

l,.,,....«_g_-..

[T

NOTE: MAGNUM and GAM products also available in automotive versions.

Introductory Offer (limited offer)

Send check or money order to

MAGNUM 95FM Amplifier. . (reg. $159.95) $139.95 HIC\:/\aaSrtII(eetln
GAM Stereo One or Two. . . . (reg. $ 69.95) $ 59.95 SAEUNS
MAGNUM Amp Holland Street

GAM Antenna. . ... ... .. (reg. $229.90) $189.95 P.O. Box 219

(N.Y. residents add 7% State Tax} Alexandria Bay, N.Y.
Please add $3.50 shipping for one—$2. ea. add'l. item 13607

VISA & MASTER CARD buyers are welcome to call for FAST service (315) 482-2589.
Enter No. 7 on Reader Service Card

Rick Springfield

little sister used to play who wasn't half
bad has become a lightweight.

This is not only unfortunate but un-
necessary, as Rick at least used to be
a big hard-rock fan and is capable of
playing stinging leads. After writing
songs for so many years with the sole
purpose of getting a record deal and
getting over to an audience, now that
he’'s gotten over he doesn't know how
to follow his more aesthetic and purist
instincts. The motivation behind re-
cording "Black Is Black” is question-
able, nicking song titles from poor Hilly
Michaels is unnecessary ("Calling All
Girls"), and the choices of cover mate-
rial are extremely weak.

Altin all, this is a big disappointment
even though it's passable stuff. “Kris-
tina"” and “April 24, 1981" provide the
only moments where any kind of artis-
tic progression is evident, and that's
rather shameful. With opportunity at
his fingertips and talent in his every
bone, Rick Springfield has blown it.
Sort of. Stay tuned for further develop-
ments of Rick Springfield, a.k.a. Noah
Drake, because this guy ain't about to
disappear overnight—Success Hasn't
Spoiled Me Yet will most likely sell
more copies than Working Class Dog,
and he'll be back for another try in a
year or less. Perhaps by then he'll be
surrounded by people who can en-
hance his artistry rather than obscure
it. Jon & Sally Tiven

AmericanRadioHistory Com
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- Fundamentally New.
Amazingly Powerful. -
Revolutionary by Design.

Theres never been an amplifier like Acoustat’s
new Trans Nova™ Twin 200. Every aspect of
anplifier technology has been re-engineered or
ccmpletely redeveloped to utilize the new MOS-FET
devices to treir full potential.

We begen with 100 percent MOS-FET
ci~cuitry “or the sonic performance of a tube
armplifier with the cost effectiveness and practicality
of a solid-state amplifier.

Then we edded a new error correction
system, known as Complement Feedback:* which
relieves the output stage of virtually all distortion
and impedence, without any of the problems
associated with negative feedback. In addition, the
THNT-2005 Anisotropic Output* is a revolutionary

Acoustat overcomes the limits of ?uipzué Sta/ge.conﬁgura:cjio[n which yie.l&s an incrfegibly
e - g el m -se te, with none
blpolar t_ranS|St0r Cl rcu;try Wlth . = t;pr;élaclrgt;bﬁi)tr;/ psrg\tl)vlerrans a\g/sociafc)ed v?/ith guch
the first fundamentally new single- high-speed operation. Interchannel

interaction is eliminated by four

path amplifier design since the intro- ™ compietely separate bilaterai
duction of solid-state technology. power suppiies. utilizing an

unusual U-I construction
transformer and ample power supply storage.

The amplifier’s circuitry is conveniently
mounted on a small** non-magnetic, non-corrosive
stainless steel frame, which also preserves an
attractive appearance. And the TNT-200 operates so
efficiently, there’s no need for a cooling fan and its
accompanying noise.

Two hundred watts per channel never
sounded so pure and clean, yet so tight and well
defined at high output levels. Extraordinary fullness
at low frequencies—no phase shift at high
frequencies. The TNT-200 is the first truly neutral
amplifier, lending no sonic signature of its own to
your music system.

Hear the new TNT-200 soon. Call us toll free
for the name of your nearest Acoustat dealer.

23 Cen " ! N e T SET= dl
ACOUSTAT
* *Dimensions—18"x4"x 14"
BRINGING MUSIC TO LIFE Enter No. 1 on Reader Service Card
3101 S.W. First Terrace, Ft. Lauderdale, FL 33315 - Telephone 305/462-6700 - Toll Free 800/327-3136

ral e iy

AmericanRadioHictory Com



Orbitrac...
Always in the groove!

Orbitrac circles your album with hundreds of microscopic fibers in each
groove for a clean no other record care system offers. Just align with the
center notch and the hand-held pad swirls each and every groove free of
abrasive grit. It's simple and fast and, because it uses a wet solution,
damaging particles are lifted free without grinding or scraping across
groove ridges. No other record cleaner can g touch it for complete
cleaning ability. Get an Orbitrac 2 and really get in the
groove.
/.II.LSOI;S}SM

ALLSOP, INC.

PO Box 23 Bellingham, WA 98227 U.S.A. (206) 734-9090/Telex 15-2101/Allsop BLH

World Leaders In Fidelitv Cleaning

Enter No. 37 on Reader Service Card
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English Settiement: XTC
Virgin/Epic ARE 37943, stereo, $8.98.

Sound: B Performance: B

XTC is an English progressive/pop/
New Wave band that has been re-
sponsible for some excellent singles
and interesting albums, a cult favorite
ready to explode into a major impact
act at any moment. Unfortunately, their
self-produced English Settlement
(which is receiving the "big push
here) is simply not up to snuff for them.
Andy Partridge comes up with one
winner tune, “Senses Working Over-
time,”" but the rest of the album is sim-
ply too self-indulgent, lacking in struc-
ture, and melodically forced to stand
up to their previous work. Strangely
enough, the British version of the al
bum is a two-record set, and these
songs are the most accessible from
that package. Their record company
would best be advised to compile an
album of XTC's innumberable singles
rather than these ill-fated sonic experi-
ments. This is a good band gone
wrong, which is a darned shame

Jon & Sally Tiven

Speak & Spell: Depeche Mode
Sire SRK 3642, stereo, $8.98.
Non-Stop Erotic Cabaret: Soft Cell
Sire SRK 3647, stereo, $8.98.

Sound: B Performance: B

This stuff is the latest rage in Eng-
land, and if it should catch on in the
U.S.A. it would be a record company's
dream: Two-man synthesizer/vocal
drum machine groups that make re-
cords for next to nothing (and aren't
exactly expensive to keep on the
road). Part of the attraction is the sex-
ual content of the lyrics, which is to say
that these groups aren't exactly AM
fodder with titles like “Sex Dwarf" and
“Tainted Love.” But the latter is a sur-
prisingly infectious pop tune, and the
music presented on these albums is
far better than you'd expect. In a post-
Gary Numan vein, these songs are
tuneful and hook-laden despite their
avant-garde trappings.

The only obstacle to this stuff catch-
ing on here is that the arrangements
are fairly foreign to American ears, and
by the standards of most radio stations
both groups are unformattable. These
guys are, for all intents and purposes,
writing real pop tunes that are no more
“out there” than Olivia Newton-John,
but by the nature of their lyrical bent
and choice of instruments they'll prob-
ably end up being treated like they're
Miles Davis or John Coltrane.

Jon & Sally Tiven
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Loran™ is the cassette cf tte future. . .
but it's here right no=. The o-ig 12l and
only heat resistant cassette shed and tape
that withstands the aven tempasztures of
a car dashboard in tie sun. Tes® ng proves
that even. TDK or Ma<ell cannot zake this
kind of punishment.

With Loran, you Il captu-e = “ulf range

©of sound as you've n2ver hea-d :before.

Tape that delivers magnificent s2oroduc-
tion of highs and lows, along wi® an excep-
tionally low backgrcund nois2 level. Super
sensitive with an ext-emely Figh maximum
recording level capadility. That neans you
can record Loran at high input kevels for
greater clarity. As a matter o- fac:, we rec-
ommend it.

Because of our cassette swll, Loran

o~

1ape Zan stend Lp to being accidental y left
nezr a seurce of excessive h23t in ycur

. hoeme orinvour =ar. Itis inde=d the finest

quality tape ava lable today.

-9ran &lso has exclusive features not
a.ailablz or zny other casset e, Safety
Teks™ (oatent pending) prevent accidantal
erasures. B it urlike other cassettes, you
czr: restore its e"as2 and recard capab lities
simply by turning the Tab scraw a 2 turn.
04~ Fub Lock (gatent pending) secures
i=etape to -he Fubin such a aay that zhe
Fand2r iz is Dulled the tighterit's hekd.

Wi-h a | these feetures, t's no wander
Loan was selectad as “one cf the most in-
ndvéet ve cansurmer electronies products. ..’
by the Consumer Electronics Show Design
an1 Engineering Exhibition.

Ernter M¢ 1€ o>n Reader Sewice Cad
Leran™ ismamufactured exciusively by Lzranger Entertainment, 10-48 Ckark Street Wzrren, Pa. 16335

-

Every Loan tape comes with a full li‘e-
time wa-ranzy. Listen to Loran. The new
generazion cf cassettes sFere right now.

LORAN 90
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H3nBias T0usEQ
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ICH TRAC

A pivoled or aradd
Tonearm?

PETER W. MITCHELL

Fans of straight-line tracking
tonearms say that their favorite
tracks better because its motion
mimics the cutters head's
movement, but a close analysis
suggests that the chief virtue of
radial-tracking tonearms is their
low mass, not their straight-

line tracking.

t used to be that the radial-
tracking tonearm—which rides on
a straight rail instead of pivoting
in an arc from a base at one
corner of the turntable—was a
complex and delicate mechanical
arrangement of bearings, cams. motors.
and leaf switches sensing any deviation
of the arm from the perpendicular. it
was costly, unreliable, and suitable only
for the most devoted and finicky
audiophiles. But lately the resources of
contemporary electronics have been
focused on the concept, and the result
is a new generation of radials which are
; relatively inexpensive to manufacture
+and not at all fussy to operate. No
*longer an exotic luxury, the radial arm
| is now a fully practical alternative to the
conventional pivoted tonearm.

Photograph: Robert Lewis
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When few radial arms were being
made and sold, it didn't matter much
whether claims for the inherent superi-
ority of radial-tracking designs were
really valid. But now, with radial arms
competing vigorously for the turntable
buyer’s dollar, these claims are of in-
terest to a great many audiophiles.
Consider, for example, the following
language in a typical recent advertise-
ment: “Foremost is the linear tracking
mechanism itself. Much superior to or-
dinary pivoted tonearms in that it plays
your records in the same straight line
across the disc as the cutting head
which made the original master re-
cording. Tracking errors and unbal-
anced side forces are virtually non-
existent. The result is a dramatic de-
crease in distortion and false color-
ation. And a strikingly audible
improvement in stereo definition and
real-life presence.”

Putting aside the ad writer's custom-
ary exaggerations, is there really a sol-
id physical basis for such claims? Do
radial arms have a natural superiority
arising from their unique mode of op-
eration? Or are they just another gim-
mick?

Neither. Radials are not just a gim-
mick. But they are not automatically
better than pivoted tonearms. To put
them in a realistic perspective and
help you decide what tonearm is best
for you, I'm going to analyze the differ-
ences between radial and pivoted
arms, and we'll play detective—trying
to identify why some tonearms really
do sound better than others.

The claims for radial-arm superiority
can be boiled down to three basic vir-
tues: Perfect tangency, no skating
force, and low arm mass. We will ex-
amine each of these in turn.

Tangential Tracking

The original motive for developing
the radial arm was the idea that it
could mimic the motion of the cutting
lathe, holding the cartridge precisely
tangent to the groove while moving it
along the radius from the edge of the
record toward its center. Logically, this
seems like it would be the ideal way,
the only really “right” way, for a tone-
arm to operate. But the real world is
not quite that simple.

If records were cut with constant
pitch (i.e. with a constant spacing be-
tween successive spirals of the
groove), then it would be easy to drive
the tonearm inward at exactly the right
speed to maintain the cartridge tan-

ne goal of the

radial arm is

to mimic the
tangential motion of
the cutting head.

gent to the groove. But in fact modern
records are cut with variable pitch; the
groove spacing increases to accom-
modate loud passages, especially
those with a lot of low-frequency en-
ergy, and decreases when the music
is soft. Thus, the massive arm on the
record cutting lathe is continually
speeding up and slowing down, con-
trolled by an "“advance” signal from a
preview head which samples the sig-
nal level on the master tape two sec-
onds (one full revolution of the disc)
before the music gets to the cutting
head.

When the record is played, the tone-
arm must also track inward toward the
center at a continually varying rate. To
facilitate this, pivoted arms are made
with extremely low bearing friction so
that the stylus, as it tracks the spiral
groove, can easily carry the arm in-
ward with it. A small handful of radial
arms (particularly those which float on
air-pressure bearings) also have low
enough friction to follow the groove
without aid. But most radial arms have
far too much bearing friction to be
moved by the slight sidethrust pro-
vided by the compliance of the stylus
assembly, and so they must be driven
inward by motors. Lacking a preview
mechanism to measure the varying
groove pitch, most radial arms depend
on a servo system to detect a devi-
ation of the arm from its desired tan-
gency and generate motor drive sig-
nals which move the arm inward until
tangency is restored.

Thus, the traditional goal of the radi-
al arm-—to mimic the cutting head in its
perfect and constant tangency—is
only a theoretical ideal. In reality most
radial ("linear-tracking” or “straight-
line tracking”) arms have a designed-
in tangency error: The arm must devi-
ate from perfect tangency in order for
the servo to operate. Therefore, the
tangency error is continually changing,
departing from zero and being recor-
rected when it becomes large enough
to trigger the servo. The size of the
error depends on the servo’s response
window: *0.5° is typical. So, when we

compare a radial design versus a pi-
voted arm, we are not matching an
error-free system against one with an-
gular errors; rather, each type of arm
has its own characteristic pattern of
tangency error.

This is illustrated in Fig. 1, which
shows the tangency error of a radial
arm with a 0.5° servo window versus
that of a pivoted arm having an effec-
tive length of 9 inches, an offset angle
of 24°, and an overhang of 18 mm. The
vertical scale is actually the “tracking
error index” in degrees/cm, obtained
by dividing the tangency error (in de-
grees) by the disc radius (the distance
of the stylus from the center spindle, in
cm). The equations for computing this
tracking index are given in References
1 and 2. The innermost grooves on a
typical 12-inch LP record are at a radi-
us of 6 cm, while the outermost
grooves are 14.5 cm from the center.

The distortion produced by lateral
tracking error is proportional to this
tracking index rather than to the actual
tangency error in degrees. As Fig. 1
shows, the tracking index for a correct-
ly designed 9-inch arm is only 0.13
deg/cm at worst and under 0.1 deg/
cm over most of the record surface. A
radial arm with a servo window of 0.5°
has a tracking index which varies from
0.04 deg/cm in the outer grooves to
0.08 deg/cm in the inner grooves.

But this discussion is still theoretical.
In the real world, in order to have a
tracking error index as low as that in
Fig. 1 with either a pivoted or radial
arm, you would have to be very lucky
or very skillful, because in real tone-
arms these theoretical differences in
tracking error are usually swamped by
the inevitable small imperfections in
the installation of the phono cartridge
in the headshell. ideally, the cartridge
body should be exactly parallel to the
headshell axis, but slight twists of one
or two degrees of arc are fairly com-
mon—especially since many car-
tridges and headshells still are made
with curved contours instead of the
straight edges which would make it
easier to judge parallelism by eye. Er-
rors of a couple of millimeters in the
longitudinal position of the stylus in the
headshell are also fairly common, par-
ticularly in view of the lack of precision
in the procedures supplied for setting
overhang in many arms.

Even if you are an experienced and
careful installer of cartridges in head-
shells, you probably can't be certain of
achieving an accuracy better than 0.5°
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in alignment and about 1 mm in longi-
tudinal position. (It may seem easy to
set the longitudinal position in a radial
arm, since the stylus should pass di-
rectly over the center of the spindle,
but the spindle is 7.2 mm in diameter,
so an error of only 14% of the spindle
diameter still amounts to a full millime-
ter!) Figure 2 illustrates the tracking
error index which these small errors
will produce in a radial arm, individual-
ly and in combination; the dashed line
shows the total tracking error when a
servo wobble of 0.5° is added to car-
tridge alignment errors of 0.5° in angle
and 1 mm in position.

For comparison, Fig. 3 shows how
the tracking error index of the pivoted
arm is affected by the same slight
alignment errors. Unlike the radial arm,
where positive and negative errors
produce the same tracking distortion,
the pivoted arm produces a more
complex family of curves depending
on the direction as well as the amount
of the error. But it is clear that a track-
ing index of 0.2 deg/cm or greater can
easily occur with both types of tone-
arm. As expected, the worst-case
combinations of angular and linear
shift in the pivoted arm yieid larger
amounts of tracking error in the pivot-
ed arm than in the radial. But, remark-
ably, other combinations actually lead
to lower tracking distortion in the pivot-
ed arm than in the radial! In two of the
curves in Fig. 3, the tracking error of
the pivoted arm remains under 0.15
deg/cm over most of the disc surface.

At any rate, it seems clear that, un-
der real-world operating conditions,
radial arms can claim only a generai
tendency toward lower tangency error,
not a clear-cut superiority. In fact, it
can be argued that the design of the
headshell is a more important contrib-
utor to accurate tangency than is the
choice of radial or pivoted arm. A
headshell that provides unambiguous
seating of the cartridge without any
possibility of twist, and is equipped
with a precision jig for setting the sty-
lus overhang, substantially improves
the odds that the theoretically low
tracking error of either type of arm will
actually be realized in practice.

Ot course, this doesn't mean that the
question of tangency error in pivoted
arms can simply be ignored. As Fig. 3
shows, the tracking error of a pivoted
arm can be degraded by quite small
geometrical errors, and many pivoted
arms exhibit substantial amounts of
tracking error because of incorrect

geometric design—even though the
equations for minimizing tracking error
in pivoted arms have been available to
engineers for 40 years. Therefore,
when installing a cartridge in a pivoted
arm, you can't guarantee minimum
tracking error just by being careful. As
a precaution you also should use an
alignment protractor such as the DB
Systems DBP-10 or the Dennesen
Soundtrackor to check and correct
any errors in the arm’s geometric de-
sign. With such an aid, the real-world
performance of a pivoted arm can
come close to achieving the theoreti-
cal minimum tracking error shown in
Fig. 1.

Skating Force

If radial arms don’t guarantee dra-
matically lower tangency error than pi-
voted arms, surely there is one area
where their superiority is unques-
tioned: Perfect freedom from skating
force. In radial arms the friction of the
stylus in the groove produces a drag
force which is directed along the
length of the arm and so has no effect,
but in pivoted arms the offset angie of

the headshell transforms part of that
drag force into a sidethrust which pulls
the cartridge toward the center of the
record. Modern tonearms are
equipped with anti-skating devices
which cancel this thrust by providing
an outward force of approximately
equal strength.

The catch is that the drag, and thus
the sidethrust, is not constant. It varies
with groove modulation, increasing
during loud passages and decreasing
during soft ones. At best, the anti-skat-
ing device can only compensate for
the average (or highest) value of the
sidethrust. With a pivoted arm the
varying sidethrust will cause continual
slight variations in the effective track-
ing force on the two groove walls.
Freedom from this, it is speculated,
may be a significant area of superiority
for the radial arm.

Such speculations, however, tend to
ignore the actual values of the forces
involved. The maximum level of the
sidethrust, in a loud passage, is about
15% of the vertical tracking force. The
minimum level in a soft passage is at
least haif of that value, i.e. 7% of the
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Fig. 1—Tracking error
index of a radial arm,
light fine, with a 0.5°
servo window and ;
that of a pivoted arm,
heavy line, with a 9-
inch effective length,

24° offset angle, and
18-mm overhang.

Fig. 2—Tracking error
index of a radial arm,

showing how various

settings influence the
index.

057+ imm
+05° SERVO
WINDOW

Fig. 3—Tracking error
index of a pivoted

arm, showing how
various settings 4
influence the index.
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VTF. Thus, if we were to set the anti-
skating force to a median value (11%
of the VTF), the uncompensated side-
thrust would only vary by =4% of the
VTF, i.e. 0.04 gram for a 1-gram VTF.
Does anyone seriously believe that a
0.04-gram difference in the effective
tracking force on the left and right
groove walls could make any audible
or measurable difference?

If we adopt the common approach
of setting the anti-skating for optimum
tracking of the loudest passages, we
are effectively compensating for the
maximum sidethrust, and the forces on
the left and right groove walls will be-
come unbalanced by 7% or 8% of the
VTF at low modulation levels. (That is,
the force on the left-channel wall will
decrease by 8% and the force on the
right wall will increase by 8% for a total
difference of 16%.) Could this have a
detectable effect on stereo imaging or
on the resolution of subtle details dur-
ing low-level passages?

Fortunately, this question can easily
be answered by direct experiment, so
you can decide it for yourself. Select a
turntable whose anti-skating can easily
be varied during play without disturb-
ing the tonearm. Adjust the VTF and

cause variations of a few percent in
the effective tracking force on each
groove wall, it would be interesting to
measure the dynamic forces on the
stylus while actually playing a record
and see if these sidethrust variations
show up under real-world playing con-
ditions. This experiment can be done,
using a strain-gauge cartridge. The
varying d.c. and infrasonic output from
this type of cartridge is directly propor-
tional to the deflection of the cantilever
and thus to the instantaneous force
bearing on the stylus.

Such a measurement was made a
few years ago by Poul Ladegaard at
Bruel & Kjaer, and Fig. 4 shows the
result (reproduced from Ref. 3). The
initial tracking force was set to 10 mN
(1.0 gram), and portions of two re-
cords were played with the same car-
tridge mounted in three different tone-
arms. Each oscillogram in Fig. 4 shows
the variation in effective tracking force
during four seconds of music (two rev-
olutions of the record).

This result is shocking. Instead of
the variations of a few percent which
might be caused by skating forces, we
see the tracking force varying by 20%,
50%, and even more. What, you might

TRACKING FORCE (VTF)— GRAMS

Record |

Fig. 4—Changes in
vertical tracking force
with changes in
tonearm mass and
with warped and flat

records, see text.

° 1

Record 2
[ 1
0 s

04

06
Arm 1| Arm 2

Arm3

anti-skating for optimum tracking of
loud passages, and then play an ex-
tended low-level passage of music.
While listening, reduce the anti-skating
force to about half of its preset value
(producing balanced forces on the two
channels), and then raise it to normal
(creating the unbalanced condition for
low-level groove modulations). If you
hear a clear difference in sound, you
may be a candidate for a radial arm.
Most people, with most playback sys-
tems, hear little or no difference in this
test.

While theory indicates that the vary-
ing sidethrust in a pivoted arm will

ask, is going on to produce these re-
sults?

Tonearm Mass and Resonance

The answer is that the three tone-
arms had differing values of effective
mass, arm 1 being the lightest. Record
1 (the upper row of three oscillograms)
had a medium-sized warp, while re-
cord 2 appeared flat to the eye. What
Fig. 4 shows is that under real-world
operating conditions, with arms of typi-
cal mass and records of typical warp
content, the effective tracking force is
continually varying—and by much
more than a few hundredths of a gram

attributable to sidethrust variation.
Note that with arm 3 (the heaviest of
the three), tracking force variations of
+20% were found even when playing
a record which looked perfectly flat.
With arm 2, a typical medium-mass
design, the force still varies by +=10%
on a flat disc.

By itself, the tracking force is not
important; as long as the net tracking
force is high enough to keep the stylus
in contact with the groove wall, it will
continue to trace the groove. The real
problem here is the varying deflection
of the stylus cantilever, which is what
is actually being measured in these
graphs. With any operating cartridge
the arm’s tracking force bears down
against the resilient compliance of the
stylus assembly, and so any variation
in force immediately produces a corre-
sponding deflection of the cantilever
(and vice versa). This has several del-
eterious effects:

1. As the height of the cartridge
above the disc surface varies, the ver-
tical tracking angle (VTA) and stylus
rake angle (SRA) also vary, producing
harmonic and IM distortion.

2. Up-and-down motion of the car-
tridge relative to the record surface
produces a back-and-forth motion of
the stylus along the groove, causing
the music to be frequency-modulated.
This is a form of flutter, and it tends to
occur at rates of a few Hertz—precise-
ly the rates at which the ear is most
sensitive to flutter. Experiments have
demonstrated that, under typical oper-
ating conditions, turntables often ex-
hibit higher amounts of wow and flutter
than their specifications indicate, and
this flutter is closely correlated with the
frequency and severity of the arm/car-
tridge resonance. Taming the reso-
nance reduces the flutter.

3. As the cartridge shakes, its track-
ing force is modulated up and down—
the stylus alternately digging in with
too much force (creating the possibility
of accelerated record wear) and near-
ly floating free with insufficient force for
undistorted tracking of the groove.
This is clearly seen in the upper row of
Fig. 4; there are moments when the
effective tracking force falls to zero,
meaning that the stylus has completely
lost contact with the groove. Of
course, when the stylus is tracing
heavily modulated grooves, a reduc-
tion of even 20% in effective tracking
force may be enough to cause in-
creased distortion and mistracking.

4. If the varying cantilever deflec- J
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tion is not purely up and down but
involves any rotary or side-to-side mo-
tion, the stereo imaging will vary as
well.

If you look closely at the oscillogram
for arm 3, you will see that the wiggles
are not random but regularly spaced,
and analysis shows that the cantilever
deflection is occurring at a rate of 7
Hz. This, of course, is no accident: The
frequency of the arm/cartridge reso-
nance (due to the arm’s effective mass
reacting with the pickup’s compliance)
is 7 Hz. If this frequency is substantial-
ly lower than about 9 or 10 Hz, the
resonant system will continually be
stimulated into oscillation by motor
rumble and by record warps—not just
the obvious ripples but also the small-
er surface irregularities which infest
virtually every disc. Moreover, in the
real world the shelf on which the turn-
table sits is not motionless; it has its
own resonances, stimulated by the in-
frasonic vibrations of street traffic, foot-
falls, refrigerator compressors, furnace
blowers, etc. And since most turntable
suspension systems become progres-
sively less effective with decreasing
frequency, these perturbations are
readily transmitted to the record and
the stylus.

There are two practical ways to sta-
bilize the cantilever deflection. One is
to use a damping mechanism such as
the brush supplied with Shure and
Stanton/Pickering cartridges, a Disc-
Traker or Zerostat Z-track device, the
silicone damping supplied with some
tonearms, or the resonance-cancelling
rubber decoupler built into the coun-
terweight of some arms. (The most am-
bitious of the decouplers is perhaps
that in the Dual arms, where the device
is “tunable” to the mass and compli-
ance of the cartridge used.)

The other approach is to keep the
frequency of the arm/cartridge reso-
nance above 8 Hz or so, where there
will be fewer perturbations to stimulate
it. In principle, this could be accom-
plished by lowering the cartridge's
compliance, but the low-frequency
tracking ability of any cartridge is pro-
portional to its compliance, so a rela-
tively high compliance is mandatory.
Therefore, the only way to raise the
resonant frequency is to reduce the
effective mass of the cartridge and
arm. Figure 4 testifies to the effective-
ness of this approach: The oscillo-
grams for arm 1, the low-mass arm,
show virtually no variation in cantilever
deflection on the flat record (lower

eing shorter

and simpler,

the radial arm
is typically lighter
than a pivoted arm.

curve) and almost instantaneous re-
covery from perturbations on a warped
disc tupper curve).

It may seem that | have wandered
away from the subject of this article,
which is a comparison of pivoted and
radial tonearms, but | really haven't.
What | want to suggest is that the most
important advantage of radial arms is
simply that they are lighter than most
pivoted arms. Being lighter, they are
typically freer of the many problems
described in the preceding para-
graphs—resonance-induced flutter,
varying VTA and SRA, blurred stereo
imaging, and mistracking due to vari-
ations in effective tracking force. Being
lighter, they approach closer to the
tonearm ideal: Providing a stable plat-
form for the cartridge and holding it at
a fixed distance above the record for
stable cantilever deflection and con-
stant tracking force.

Radial arms are typically lighter than
pivoted arms because they are shorter
and simpler. As S. K. Pramanik ex-
plained in Ref. 2, the effective mass of
the tonearm is mainly due to the car-
tridge and plug-in headshell—the
items farthest from the tonearm’s piv-
ots. And their effective mass varies
with the square of their distance from
the pivots. A typical pivoted arm is
about 9 inches long, while a typical
radial arm is only 6.5 inches long;
squaring these numbers, we get 81
and 42.25, indicating that when all else
is equal, the effective mass of the radi-
al arm is only half that of its pivoted
counterpart.

Of course, the same reduction in ef-
fective mass can also be achieved in a
pivoted arm—as Dual, SME, and Orto-
fon have successfully demonstrated—
by redesigning the headshell, plug-in
socket, and cartridge itself, halving the
weight of each. The collaboration be-
tween Ortofon and Dual, for instance,
has resulted in a tonearm/cartridge
system whose total effective mass is
only 8 grams.

Thus, when audiophiles graduate
from older pivoted arms to radial arms
and discover that they sound better,

what they are hearing is probably not
the presumed superiority of straight-
line tracking, nor a reduction in tan-
gency error or skating force. They are
simply hearing the benefits of a low-
mass tonearm and cartridge combina-
tion in practice.

If this conclusion is correct, then the
main virtue of radial arms is just a
lucky accident which may well have
had nothing to do with the designer’'s
original goal! It is intriguing to note that
when audiophiles discuss the ob-
served advantages of radial arms,
they tend to describe the very same
benefits that other listeners have ob-
served when switching to a low-mass
arm (and the same benefits which. oth-
er audiophiles have reported when
damping was added to control the res-
onance of a tonearm): Better tracking,
lower distortion, less flutter, improved
stereo imaging, better resolution of in-
ner detail, etc.

Conclusion

The average radial arm probably
does sound better than the average
pivoted tonearm because the radial
arm, being shorter, has lower inertia
and thus provides stable cantilever
deflection and constant tracking force.
But those pivoted arms which have
been designed for radically lowered
mass also exhibit these same virtues—
and are fully the equal of radials in
sonic performance. Since the weight
of the cartridge body is a major contri-
bution to the effective mass of a tone-
arm, it is fortunate that a growing vari-
ety of low-mass cartridges are becom-
ing available.

The influences of arm mass and res-
onance on the quality of reproduced
sound are well established and easily
demonstrated. The advantages of
straight-line tracking appear to be
more theoretical than real.
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t's almost a truism that 78-rpm re-

cords are becoming very “coilect-

ible.” There is scarcely a flea mar-
ket or garage sale which does not
have its quota of dusty old discs and
early phonographs. Even old cylinders
turn up. | recently rescued a pile of
almost mint Edison Diamond discs
from a decorator who was intent on
nailing them to a steakhouse wall. If
you consider that in 1927, just before
the record industry started to decline,
over 100 million records and nearly
one million phonographs were sold in
the United States alone, and that in
1946, 400 million records and nearly
3. million radio-phonograph combi-
nations were sold, you will understand
why there are so many survivors.

There are still sufficient early records
and phonographs to keep a reason-
ably representative collection afforda-
ble, although if your interests run to the
quality machines, a good cylinder
model, with an external horn made
from oak, can cost you $2,000.

Many audiophiles will be surprised
to find that the restoration and collec-
tion of machines and records from ear-
lier days almost amounts to a “sub-
culture” which seems to have very
littte in common with mainstream hi-fi.
There are several flourishing antique
phonograph societies, whose ranks in-
clude mechanically minded tinkerers
who delight in restoring very early pho-
nographs, serious minded collectors
who are intent on preserving part of

our technical history, and those who
simply want to enjoy the music of an
earlier era. Each aspect attracts its
specialists; collectors of old cylinder
machines, for instance, are not par-
ticularly interested in the art of restor-
ing the sound from discs.

You might have, as | do, a collection
of 78s kept from the pre-microgroove
days, which were too important to dis-
card but which were never reissued in
the new format. Perhaps you have
bought a pile of old discs and are
curious to know how they sound. Qur
present technology makes it possible
to reclaim most of the sound recorded
in the old grooves with a degree of
fidelity which would astound their origi-
nal owners. Often the biggest problem
is finding a turntable with the 78-rpm
option.

There are purists who say that these
discs sound best on the original ma-
chines. However, the masters always
contained more information than the
reproducers could extract, and there
is little point in subjecting the grooves
to stylus pressures of a half pound and
more.

Looking back from our digital re-
cording vantage point, it is tempting to
say that the old records were noisy,
distorted and, for all practical pur-
poses, alike. There are obvious differ-
ences between cylinders and discs,
but even among the latter there were
wide variations. The most common
sizes were 10- and 12-in. diameters,
but many early discs were issued Iin
sizes ranging from 5% in. upwards.
Even 20-in. diameter discs can some-
times be found.

The speeds also varied wildly. The
predominant speed by 1925 was 78
rom, used by Victor, which happened
to be making the most records at the
time. Edison used 80 rpm, as did Co-
lumbia and Okeh, and some Pathe
discs were even recorded as high as
90 rpm. You might even come across
some 1931 Victor records recorded at
33 rpm.

When electrical recording started in
1925, 78 rpm was adopted for com-
patibility with as many discs as possi-
ble. In truth, the record speed was
relatively unimportant since most pho-
nographs had a speed contro} and the
pitch was adjusted to the listener's
taste.
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Duke Ellington and The
Andrews Sisters (CBS
Photo).

which gives 92 dots for 78.26, 216 for
334 and 160 for 45 rpm.

Before electrical recording made it
necessary to standardize the speed,
variations existed not only between
companies but even between discs
from the same studio. By replaying
early discs to give the known pitch of
early artists, variations of as much as
10 rpm can be found between record-
ings made on the same lathe. For this
reason, a variable speed player is es-
sential for old records.

There are also some old changers
which can be picked up fairly cheaply.
You should realize that the center hole
was not standardized completely and
present-day automatic changers can
jam on early discs. If you happen to
have a record which piays from the
inside out, the trip mechanism will be
very frustrating to say the least.

It's probably best to modify the deck
radically to make, in effect, a standard
manual turntable. Disconnect the trip
mechanism and remove any side
posts so that oversize records can be
played. Before the early '60s, the tone-
arms were usually heavy clunkers
with large amounts of bearing
friction and no anti-skating
adjustments. '"The An-
cients” recognized the

problem of the in-

wards force due to
the offset angle

it turned out that in order to use a
simple worm gear with a 60-Hz syn-
chronous motor, the actual speed was
78.26 rpm. If you wish to make a
strobe for 78.26 rpm, using a 60-Hz

line, the formula for the
number of dots, N, is:
N= 7200+ rpm

and overhang of the stylus and called
it “side-thrust” in those days. To quote
the Radiotron Designer's Handbook
(F. Langford Smith, Editor) published
as late as 1953, “A moderate amount
of side-thrust is not detrimental, be-
cause it helps to overcome pivot bear-
ing friction. . ..

A lightweight pickup with a miniature
needle played at about % ounce of
tracking force as compared with the
half pound plus of the soundboxes
and early electrical phonographs, so
the bearings did not need to be as
good as present cartridges demand.

It makes sense to use a modern low-
distortion, wide-range cartridge for the
old 78s. The earlier pickups had nee-
dle tip resonances well within the
audio range, with a 12- to 15-dB spike
at 15 or 20 kHz not uncommon for a
lightweight pickup. Also, intermodula-
tion products increased the noise in
the lower part of the audio spectrum.

A modern cartridge is smooth right
through the audio range, and 78 tips
are available for most cartridges.
Shure has a dozen in their range, from
the N44-1 for the M44, at $12.25, to
the VN478E at $64. If you intend to get
into the 78 side of things seriously,
Stanton will be able to help consider-
ably since they produce a full line of
cartridges for studio use. The 500 car-
tridge with the D5217 is very robust
and can cope with playing weights of
up to 7 grams.

A modern cartridge needs a good
arm if it is to function well, though it is




outside the scope of this article to sur-
vey a wide range of arms. | have used
an SME arm in its various forms since
they were first introduced and al-
though the knife-edge arrangement
has been a little balky at times, | have
found that this arm has stood up to
long periods of laboratory use. My cur-
rent choice in arms would be the SME
3009 R. The headshell in this model is
removable, which helps considerably
if you use several different cartridges.

The increased interest in 78s has
also been noted by several turntable
manutfacturers, and Thorens offers the
TD-126 11IB, an excellent choice. If you
are fortunate, you may be able to find
a Lenco variable-speed turntabie,
which can, if need be, wind at speeds
up to 90 rpm. Collectors know the val-
ue of the Lencos and they are becom-
ing rare. Dual's CS-608 is a three-
speed automatic turntable which | had
a chance to check for a review last
year. It is a moderately priced ma-
chine, sporting a lightweight arm with
the Dual anti-resonance filter. The con-
trols are placed conveniently outside
the dust cover, and its styling allows it
to blend unobtrusively with other hi-fi
components. Depressing either of the
two speed buttons gives a choice of
normal 33"z or 45 rpm; depressing
both buttons selects the 78-rpm
speed. A cartridge is supplied with the
turntable, and a stylus for 78-rpm re-
cordings, using a 2.6-mil tip, is avail-
able. The Dual machine is unique be-
cause it is the first hi-fi turntable in
several years to have the 78-rpm op-
tion and a moderate price.

A turntable rotating at the correct
speed and a cartridge with a 2.6-mil
stylus are the very minimum require-
ments for playing old 78 records. We
live in a world which has the luxury of
international standards, and because
an item is of a standard size today, we
tend to think that it was always so. In
the latter days of 78s, the groove was
standardized so that today’'s “stand-
ard"” styli could trace a new 78 groove
without touching bottom. At the same
time, the radius was small enough to
allow the stylus to ride in the groove
without jumping. This is a great idea,
provided that the disc is in perfect
shape and has been cut to the stand-
ard shape.

Unfortunately, today’s standard sty-

Stephane Grappelli and
Django Reinhardt

lus tends to float in the bottom of the
wide, shallow Pathé record grooves
and ride on the top of the narrow-
groove Edison high-speed discs. One
remecy is to use a truncated tip, which
allows contact with the groove walls
but does not reach the noisy groove
bottom. In addition, even if the groove
was cut to present-day standards, a
steel needle soon chops out its own
path, leaving a crop of filings embed-
ded in the walls for good measure. The
truncated tip and a selection of styli of
differing radii should be part of the
toolkit of a serious audio historian. Per-
fect tracing is the key to good sound
from old records just as in the very
latest digital types. The GIGO rule still
holds: no amount of subsequent treat-
ment can remove the distortion
caused by poor groove tracing.

The steel needle was not the only
groove-tracing device in use. Both dia-
mond and sapphire were frequently
employed and in fact, Edison em-
ployed a 0.75-mil diamond tip for his
Blue Amberol cylinders. It is fairly safe
to assume that all the discs you are
liable to meet will be either hill-and-
dale or lateral types. Victor Emerson,
at the turn of the century, did introduce
a cutter which produced 45-degree
modulation in an attempt to produce a
compatible record for both types of
soundbox (and getting round Edison’s
strong patents on the vertical pro-
cess), but the issue was very short-
lived. It is fairly obvious that a standard
stereo cartridge will reproduce both
types, but there are two very practical
objections. The first is that surface
noise is a product of contact with the
roughness of the groove wall and pro-
duces random motion in both the verti-
cal and the lateral planes. A stereo
cartridge responds to noise from all
directions but produces the signal
from only one. Consequently, the sig-
nal-to-noise ratio is unnecessarily de-
gradad. The second objection is par-
ticularly important for laterally cut
grooves.

The groove has always been cut by
a chisel-shaped cutter, operating at a
constant groove depth. Therefore, al-
though the groove is always the same
width aiong the radius of the disc, the
effective groove width (in terms of
what the stylus tip sees and must ne-
gotiate) varies, being widest at the

crest of the wave and narrowest at the
zero crossings. This causes the stylus
to ride up and down in the groove
twice per cycle. The narrowing of the
groove gives the name “pinch effect”
to the consequent distortion, which is
primarily second harmonic in nature.

Many solutions were found for this
problem, all centered on eliminating
the output in the vertical plane, and
ranged from cartridges which were
completely rigid vertically, and car-
tridges with a fairly rigid stylus bar on
a pivot permitting only lateral move-
ment, to long flat cantilevers which
rode over the vertical movement with-
out transmitting its effect, like a good
set of shocks.

The easiest solution, since we are
now blessed with a stereo cartridge, is
to link the two positives and negatives
together for lateral recordings and to
paraliel the two channels but with one
side reversed for vertical discs. A
switch can be installed at the base of
the tonearm, or if you have two car-
tridges, the wiring change can be
made in the headshell.

It is possible to use the stereo/mono
switch and a phase reversal switch if
one exists on the preamplifier, but not
advisable. The unavoidable phase
changes in the input section of the
preamplifier tend to prevent complete
canceliation between channels; the re-
sult usually sounds much cleaner if the
connections can be made close to the
cartridge.

The noise coming from the early
discs is primarily caused by the mate-
rial used for the pressing. The plastics
industry was in its infancy at the begin-
ning of the century, and the most ur-
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gent need was for a hard material
which would stand up to the pounding
of the heavy soundboxes. Many mate-
rials were tried, from celluloid and hard
rubber to Bakelite.

Shellac, a product of an insect na-
tive to India and the Far East, pro-
duces relatively quiet, smooth sur-
faces but is easily destroyed during
the first few playings. Shellac in 78s
was reinforced with indiana limestone
and Pennsylvania slate, materials cal-
culated to resist wear and grind the
stylus down to the shape of the
groove. Bits of the needle, left behind
in the groove, add to the overall noise,
and the method of harvesting the shel-
tac left a lot to be desired. The insects
(Carteria Lacca) were scraped off
twigs and were shipped, along with
bits of bark, sand and other tropical
rubble, to be ground up for the basic
record material. In addition, when
shellac became more difficult to ob-
tain, up to 25% reclaimed material, in-
cluding the record labels and any bot-
tles that happened to be thrown in with
the day's garbage, was mixed in. The
quality of the record material was vari-
ble, to say the least.

The whole pressing and reproduc-
ing process naturally left a consider-
able amount of debris in the groove.
Not all of it will be steel filings. Careful
music lovers used to use fiber or thorn
needles to protect the grooves, and
custom-made jewel needles were
available.

| once asked a record dealer for the
best way to clean and restore old 78s.
His reply was that the needle would
push the dirt aside as it travelled the
groove, so there was little need for
cleaning. | did not have that reply in
mind, since a modern cariridge, play-
ing at one gram, would skate over the
particles and so produce more noise.

Franklin D. Roosevelt
(CBS Photo)

The standard method is to scrub the
records lightly with a mild detergent,
followed by thorough rinsing. If re-
cords need sprucing up and have a lot
of fingerprints, they might be cleaned
with a window cleaning spray such as
Windex. The important thing is not to
do more damage to the records than
has already been done.

| have a spare Watts Manual Para-
stat and have found that the nylon
brush at the center does a fine job of
dislodging debris. A mild detergent
works very well, but if you wish to be
really scientific, Discwasher's Special
Sheilac Formula, which has been de-
veloped specially for 78s, gives excel-
lent results. f you use a brush or a felt
pad for your 78s, label it clearly and
keep it just for that purpose. If you
accidentally use it on your vinyl discs,
there is a risk of particles embedded in
the fibers damaging the grooves.

Shellac discs are very fragile and
broken records can be a problem. Edi-
son made his Diamond discs a quarter
inch thick, which helped to preserve
them, but the thinner 12-in. Victors
break easily. | asked my dealer friend
how to mend a broken disc. Like a true
salesman, he suggested that since his
network of associates could probably
locate a replacement within a few
days, it would be a lot less trouble to

throw the pieces away. There is a solu-
tion for clean breaks, however. Two
pairs of hands are needed for the re-
pair, which only works if the grooves
are intact.

Place the pieces on a flat surface
and fit them together carefully. In most
cases it can be done so that the crack
is nearly invisible. Holding the parts
together with a slight pressure, apply a
spot of instant cement, Krazy Glue for
instance, to the outer guard band and
to the center near the label, being
careful to avoid the grooves.

Capiltary action will draw the glue
down into the crack, where it will set.
Do not be tempted to put the glue on
the broken edges before fitting them
together because the glue's extremely
rapid setting makes it aimost impossi-
ble to make any fine adjustments.
When the first side has been glued,
turn the record over and apply the
glue to the other. With a bit of care and
a lot of luck, the crack will be largely
inaudible.

Once the purely mechanical as-
pects of providing the correct turnta-
ble speed and stylus type have been
settled, the more interesting part of ad-
justing the sound quality can begin.

The early presses were not sophisti-
cated and the temperature of the ma-
chine, the pressure, heating and cool-
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The Dixie Duo, Eubie
Blake and Noble
Sissle; below, Les Paul
atage 11

ing cycles were completely under the
control of the individual operator. Con-
ditions could change during the
course of the day; the ambient tem-
perature could change, and operator
fatigue could alter the cycle time. Be-
cause of these factors, the tone quality
of the records used to vary, even when
taken from the same batch. To add
further to the confusion, the recording
characteristics were not formalized un-
til very late in the history of 78s—al-
most with their dying gasp, in fact. This
requires either a very forgiving ear or a
preampilifier capable of six or seven
different equalization curves.

Every 78-rom record will require its
own tone control settings and special
treatment. You might even find that two
different styli are needed to extract the
best sound from the groove. The easi-
est course is to tape your results once
you are satisfiled with them. Be sure to
connect the deck to an EQed output of
the preamplifier, since the normal con-
nection bypasses the tone control In
many preamps. The correct frequency
equalization is just as essential for 78s
as it is for vinyl discs. The difference is
that there was no general agreement
on which curve should be adopted.
Today we have the luxury of being
able to press the button marked

—_

“phono” and know that any record
made during the last 25 years will be
equzlized to within a dB or so of the
nominally flat frequency response re-
quired by the rest of the system.

In their classic paper on electrical
recording in 1926, Maxfield and Harri-
son oointed out the need to record at
constant velocity at low frequencies to
conserve space, and to pre-empha-
size the highs to improve the signal-to-
noise ratio. The recording system they
described had a flat frequency re-
sporse extending out to 6 kHz and a 6
dB/octave roll-off starting at approxi-
mately 250 Hz. Most companies
adopted this, particularly in Europe, al-
though the turnover frequency was
varied between 200 and 300 Hz.

| raised the question of turnover fre-
quency with a fellow member of the
AES whose recording experience ex-
tended well into the days of the 78s.
His comment confirmed my suspicions
but did not help my search for useful

standards.

L —-:R_/ “We adopted 250 to 300 Hz as a
rule,” he said, "but our recording

characteristic depended on what we
were trying to do. Sometimes we
raised the turnover to 500 Hz or more if
we wanted a quieter recording.

The hill-and-dale records went be-
yond 6 kHz in 1926, as did some of the
later acoustical lateral-cut discs, but
this can be taken as the starting point
for the early Victors. The standard
curve, published by HMV in Europe,
had a 250 Hz roll-off and was —3 dB

at 13 kHz, with the special recordings
extending to 20 kHz.

When these records are played
back using equalization intended for
stereo discs, the high frequencies re-
quire a considerable amount of boost
to compensate for the RIAA roll-off,
and the difference in the bass turnover
frequencies causes a rise in output of
about 6 dB between 100 and 200 Hz.
The Decca Record Company adopted
the treble pre-emphasis suggestion
and boosted the highs by 6 dB at
about 12 kHz and used a turnover fre-
quency of just under 200 Hz.

In the United States, the high fre-
quency pre-emphasis was adopted
wholeheartedly, and a characteristic
very similar to the RIAA was used
above 1 kHz. Columbia used a turn-
over frequency of 300 Hz, but Victor
used about 600 Hz.

Figure 1 shows the recording char-
acteristics plotted in the normal way
for the most common European and
American records, and for the sake of
comparison | have included the RIAA
curve. Figure 2 is a more useful adap-
tation of Fig. 1. | assumed that the
regular RIAA equalization would be
applied to the record and, by showing
the difference between the RIAA and
the nominal 78 curves, obtained the
control settings required to bring the
78 discs back to a flat output. For in-
stance, the 250 Hz turnover frequency
used by HMV produces +5 dB with
respect to the RIAA curve when re-
ferred to 1 kHz, and so requires a re-
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duction of 5 dB at this frequency. The
high frequency lift is quite beyond a
current preamplifier, although the full
lift, without a steep cut filter to remove
the worst of the surface noise, would
be intolerable.

The serious audio archaeologist will
find that a separate equalizer is essen-
tial to the restoration of old discs. A
single octave equalizer is only of limit-
ed use, since in addition to compen-
sating for the different record charac-
teristics, a sharp band-stop filter is ex-
tremely useful for removing the reso-
nances and blasting effects which
seemed to abound. A Vs-octave
graphic equalizer is much more useful
since the visual display will allow you
to set the equalization to the curves of
Fig. 2 very easily and the bandwidth of
the system can be adjusted to suit the
frequencies actually recorded. There
is no point in following the theoretical
curve out to 10 kHz if there is only
needle scratch. My most useful piece
of equipment for the restoration of the
sound is Technics’ SH-9010 Stereo
Universal Equalizer. There are five
bands on this unit, each band capable
of being shifted from 5 to 3 times the
nominal frequency. The bandwidth
can be altered so that the Q factor
ranges from 0.7 to 7.0, and the boost
or cut is variable over a range of 12
dB. If five overlapping

bands are insufficient, then the channels
can be cascaded to give 10! One side
can be used for accurate equalization,
and the other can be used to chase out
resonances. The disadvantage of this
machine is that | found it so much fun to
use that | spent more time setting it up
than listening to the records!

Expanders have their uses, and of
the currently available units | would
suggest the dbx 3BX. Expansion
should be used with caution to avoid
unnatural effects, but when used dis-
creetly in the highs, a lot of the hiss
can be tamed. You might find the com-
pression feature an advantage. In the
early days of acoustical recording,
some of the singers used to lean to-
wards the horn when they were belting
out the high notes. If these coincided
with the resonances in the horn, an
unnatural blasting effect occurred.
This can be tamed to some degree by
compression. It seems that the record-
ing engineers of those days had to
resort to manual compression. If the
soprano would not allow for the limita-
tions of the machine, the engineer
would sometimes rush out just before
a crescendo and haul her away from
the horn!

| have also found Phase Linear's
Model 1000 Series Il noise-reduction
system very useful for removing the
hiss. The auto correlator system exam-

The original Benny
Goodman Four at a
recent Newport Jazz
Festival (Photo: George
Gilmore); below, The
Mills Brothers (CBS
Photo).

ines the frequency content of the sig-
nal as it passes through the preampli-
fier and reduces the bandwidth for
low-level notes, so that the hiss is re-
moved. At higher levels, where the
hiss would be effectively masked, the
bandwidth remains untouched. The
threshold of operation can be ad-
justed, which makes the unit a very
useful tool for restoration. | found that |
had to approach the expansion feature
with some caution, since it operates
over the entire band and can bring out
the clicks and pops. But then you can
always add a click and pop remover.

| have been secretly disappointed
recently. Hi-fi has approached perfec-
tion so closely that tinkering at home
seems pointless. It was a thrill to be
the first person on the block with a
home-made electrostatic speaker and
a Williamson amplifier, and this era is
certainly long since passed. | am fa-
miliar with digital techniques and am
looking forward to living with a DAD
player and a digital cassette machine.
| admire the perfection in audio which
they promise and look forward to be-
ing freed from the need to worry about
the quality of my signal source. But,
you know, tinkering with those cranky
old discs has brought a whole new
dimension to audio. It is spelled F U N.
And that, to me, is what a hobby
should be about. A
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dio Disc Players...

ITH LASER TECHNOLOGY

Another technological breakthrough in the Kyocera Series

Recently there has been a lot
of stimulating conversation
about the newest breakthrough
in audio technology...the Digital
Audio Disc player (DAD). An
innovative concept which utilizes
a miniature 4%’ diameter en-
capsulated metallized disc cap-
able of being programmed with
over sixty minutes of stereo
recordings.

Until now, the talk has been
more speculative than factual
and production has been limited
to laboratory prototypes and
demonstrator models. Yet spec-
ulations and promises are not
the areas that have enabled
Cybernet to become a leader in
bringing new concepts of high
technology to the audio market...
and the DAD player is no excep-
tion.

— ey e e

o

Cybernet

CYBERNET INTERNATIONAL, INC.
Seven Powder Horn Drive, Warren, N.J. 07060 U.S . A.

Our new Model DA-01 Digital
Audio Disc Player utilizes the
proven principles of laser/
optical scanning found in quality
video disc systems, in which
there is no contact between the
disc and the playback head. By
eliminating needle or head drag,
wear and the inherent distortion
are virtually eliminated. The
DA-01 player provides all the
superb quality for which digital
audio is becoming known, with a
full 99dB dynamic range; fre-
quency response of 20-20,000Hz;
90dB S/N ratio and an impres-
sive 90dB channel separation.
Harm onic distortion at less than
0.05% is beyond the limits of
auditility.

Telephone: (201) 560- 0060 Telex: 642529 CYBERNET WARE.

Enter No. 6 on Reader Service Card

AmericanRadiaHictary Com

The convenience features are
remarkable. Encoded program-
ming information combined with
feather touch electronic controls
enables program repeat; scan-
ning; pause; skip; rewind and
programmable electronic mem-
ory ingex. A functional LED
digital panel displays program,
running time and head location.

In all, the DA-01 player fulfills
what DAD promises, with a
quantum leap in digital audio
technology. Look for it soon at
leading audio retailers.

©1982 CYBERNET



SYS EMS

6600

In an effort to cover more equipmeni
in our relatively limited space, with
specific attention to areas where there
is increasing consumer interest, we in-
augurate Audio Mini Reviews of One-
Brand Systems. In these reviews we
will focus on the relative worth of fea-
tures, with an eye on the cost/value
ratio; discussion of specs will be kept
to a minimum, but we will always keep
in mind the engineer's axiom—tc

measure is to improve. We invite your
comments —E P.

Sansui, as with many other makers
of audio equipment, gained its reputa-
tion by turning out scores of fine tun-
ers, amplifiers, cassette decks, speak-
ers, and turntables over the many
years of its existence. Now, however,
Sansui has turned its attention to those
music lovers who would rather not
have to pick and choose among

scores of products, those who simply
want a well-matched, compatible set
of ccmponents, preferanly already
housed in an appropriate equipment
cabinet. Perhaps most basic of al,
these folks want a system that can be
assembled and interconnected easily.

Such a system is Sansui's Super
Compo Model 6600. It ccensists of an
integrated amplifier (Model A-7). a
separate tuner (Model T-5); an auto-
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matic-arm-return, belt-driven, single-
play turntable (Model FR-D25), already
eqguipped with an induced-magnet
phono cartridge (Model SC-37); a cas-
sette deck (Model D-150M); a pair of
simulated walnut-grain, three-way
speaker systems (Model S-47), and a
simulated walnut-grain cabinet on
casters (Model GX-75A) for housing
everything except the speakers.
Speakers and, to a lesser extent,
phono cartridges are areas which
strongly influence the system's overall

musical balance, and here the experi-
enced audiophite will spend more of
his available dollars because pay-
back, in terms of sound quatity, is so
large. Purchasers of this system can
buy it minus the speakers if they pre-
fer, and since so much depends on
this choice, we strongly suggest some
comparison listening to other speak-
ers. While Sansui has eliminated a
troublesome task by factory-installa-
tion of the phono cartridge, this is an-
other area where the buyer may wish

ONE-BRAND SYSTEM RATINGS

Manufacturer: Sansui Model: Super Compo 6600

Overall Rating: Worth the asking price.

Dimensions: Cabinet, 18-15/16 in W x 377 in. H x 14% in. D.

Price: $1,300.00

Component & Specification Claimed Measured Rating

Power Amp Section (A-7) W
Power/Channel, watts 45 48.5 oo
Rated THD, % 0.05 0.03 M

Preamp Section (A-7)

Freq Resp.. Phono, dB RIAA =05 RIAA =0 75t i)
Phono S/N, dB 80 81 B

FM Tuner Section (T-5) »
50-dB Quieting, Stereo, dBf 37 41
SIN, Stereo, dB 72 63 (78 mono)t o)
THD, Stereo, 1 kHz, % 015 0.20 M
Separation, 1 kHz, dB 40 40 I
Alt. Chan. Selectivity, dB 60 60 M

24

Turntable/Cartridge Section (FR-D25 & SC-37) N
Freq. Resp. (Hz-kHz), ~dB 20-20 20-20, +3.2, -0 "
Separation, 1 kHz, dB 20 252 oo
Rumble, DIN B, dB 65 67 M
Wow & Fiutter, % w rms 0.03 Unmeasurable DU

Cassette Recorder Section (D-150M)

Freq. Resp., =3 dB, Hz-kHz N
Normal Tape 30-14 29-13.5 Wy
Chrome Tape 30-15 29-15 M
Metal Tape 30-15 26-15 M

S/N, with NR, dB 68 67.2 DI

Wow & Flutter. % w rms 0.05 0.043 IS

1See Text.

Rating System

S = Poor. M = Good, M= Very Good, MM = Excellent. MM = Superb

General Comments

Power Amplifier: Sound quality beyond reproach, could have better circuit protection.

Preamp: Slight bass emphasis (see text), superb loudness control arrangement Turnta-

ble & Cartridge: Slight treble peak (see text), simple but reliable construction. Tuner:

FM very good, AM acceptable; easy-to-use tuning indicators. Cassette Recorder:

Suggest using premium tapes, tape selection system a bit confusing

Overall Rating: M

to exercise an option since the car
tridge included will sound rather bright
due to its increased treble output. This
brightness will, however, be a good
thing if the listening room has fots of
drapery, a plush rug, or overstuffed
furniture: Such furnishings soak up tre-
ble notes and can easily destroy musi-
cal balance.

While the integrated amplifier has
most controls common to such a unit
(a program selector, bass and treble
tone controls, master volume control
balance control, and a pair of tape
monitor switches), there are two con-
trols normally found only on much
higher priced equipment. The first is a
record selector switch, which enabies
recording one program source, such
as a tuner, while listening to a different
program source, such as a record.
The other useful but rarely found con-
trol is a continuously variable loudness
control. Unlike fixed-position loudness
switches, this control permits correct
compensation when listening at lower
levels, which yield audibly “thin” bass
and muffled treble. The control ets you
correctly adjust these tones so that
they are balanced with mid-frequen-
cies. The flashing power-level indica-
tor lights are also worthwhile in that
they let you know instantly if you are
listening at levels that tax the amplifi-
er's capabilities and lead to distortion.

As the rating chart shows, the ampli-
fier section more than met its power
and distortion ratings, while preampli-
fier hum and noise (signal-to-noise ra-
tio) was also a bit better than claimed.
Frequency response of the phono sec-
tion was off by a bit more than
claimed, but this was actually due to
the loudness control feature praised a
moment ago. Even set to the “Flat”
position, it still adds a bit of bass boost
(about 1 dB, which is barely audible)
and therefore affects overall response
of all program sources fed through the
amp-preamp combination.

| liked the simplicity of the tuner's
front panei. Signal strength is indicat-
ed by a series of tiny lights at the left of
the well-calibrated dial scale, while
center-of-channel tuning, so critical to
proper FM reception, is indicated by a
pair of tiny arrows which move with the
illuminated pointer. As you get close to
a station, an arrow tells which way to
tune to complete the process perfect-
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By purchasing separate
components, it would be
hard to duplicate the 6600
Super Compo’s performance
and features at a
comparable price.

e R e e e e T e e — A L S S —————

ly. There are few other controls: AM
and FM selector buttons, a muting
stereo switch, the large tuning knob,
and a power on/off switch. As do so
many tuner makers, Sansui supplies a
simple wire dipole antenna; if you are
really serious about wanting superior
FM reception, | strongly recommend

substitution of a good outdoor FM an-
tenna.

You'll note that the signal-to-noise
ratio shown in the rating chart (63 dB)
fell short of the 72 dB claimed, but |
hasten to explain that most of the ex-
traneous signal read on my test instru-
ments was not audible noise in the

THE VIRGIN SOUND.

The Jensen System Series Speakers are
unique. With uniform power response
and ultra-precise crossovers, they are
designed to reproduce sound without
compromise, without manipulation. At
Jensen, our commitment is to bring
you exactly the sound that is record-
ed. Hear the pure, uncensored, virgin
sound at better audio shops. For more
information and dealer locations, call

800-323-0707.

JENSEN

Enter No. 15 on Reader Service Card
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usual sense, but 19,000-Hz signal
which is part of the stereo pilot signal
used in FM broadcasting. Normally, |
would criticize such a high level of re-
sidual 19 kHz, because it can affect
tape recordings made from FM pro-
grams. It can also upset operation of
noise-reduction systems, such as
Dolby, found in most tape decks. For-
tunately, in this case, Sansui has built
a filter into the recorder, so the high
level of 19 kHz coming from the stereo
FM tuner does not harm recordings
made from FM programs.

The D-150M cassette deck is able to
handle the three most popular tape
types properly, but even with metal
tape, overall frequency response can-
not go beyond 15,000 Hz because of
the 19,000-Hz filter which is always in
use. For most ears, that's adequate,
and the excelient signal-to-noise ratio
obtained when the Dolby NR system is
in use, as well as the very steady tape
motion (note the extremely low wow
and flutter of 0.043%—even better
than the 0 05% claimed), make this an
ideal deck in its price class. Somewhat
simpler tape selection switching (it's
too easy to hit the wrong combination
of buttons) would have made things a
bit easier for the user, but that's rela-
tively minor.

The FR-D25 turntable is dependable
and easy to operate with its automatic
arm return but is otherwise devoid of
the frills which tend to raise prices. |
was not fully satisfied with the car-
tridge included in the package. Even
connected to the phono inputs of the
A-7 (where presumably optimum inter-
face should exist), the cartridge exhib-
ited a high-end peak (excessive treble
brilliance). Secondly, the cartridge re-
quires a tracking force of 2.5 grams-
more than | like to apply to records
these days. | felt that the tonearm of
the turntable itself was capable of han-
dling better cartridges with lower
tracking forces and, in fact, | substitut-
ed a medium-priced pickup for the
one supplied. The resuits were good.

Purchasing separately, it would be
hard to duplicate the performance and
features of the Sansui 6600 Super
Compo system at its price-—even if
you discard the supplied cartridge. Hi-
fi experience counts—and Sansui
has it! Leonard Feldman

Enter No. 98 on Reader Service Card
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EQUPMENT PROFILE i

Manufacturer’s Specifications

Signal Mode: NTSC TV format.

Binary Encoding Format: EIAJ
Standard (EIAJ STC-007).

Number of Audio Channels: Two.

Sampling Frequency: 44.056 kHz.

Quantizing: 14-bit linear quantization.

Error Detection and Correction: 16-
bit CRCC and P & Q correction
words.

Frequency Response: 20 Hz to 20
kHz, +0.5 dB

Dynamic Range: More than 85 dB.

Harmonic Distortion: Less than
0.01% (1 kHz).

Wow and Flutter: Below measurable
range.

Record/Playback Time: 120 minutes
with T-120 (VHS) tape cassette.

Line Input Level: 300 mV rms.

Line Output Level: 1.0 V rms.

Digital Dubbing Output: 1.0 volt, p-p.

Headphone Output Impedance: 8
ohms.

Power Requirements: 120 V, 60 Hz.

Dimensions: 17 in. (43.49 cm) W X
10% in. (26.98 cm)} H x 12-1/16 in.
(30.63 cm) D.

Weight: 41.8 Ibs. (18.81 kg).

Price: Approximately $3,200.00.
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Fig. 1 —Record/play
frequency response of
Hitachi’s PCM-V300 digital
recorder at 0 dB and

—20 dB levels.

| was so anxious to get my hands on this latest PCM
digital recorder from Hitachi that | agreed to test the unit
before any owner's manual was available. Much to Hitachi's
credit, | was able to wend my way successfully through its
many front pane!f features. Only a few minor buttons, not
totally essential to the basic operation, remained obscure
even after | operated the machine for several hours. Hitachi
it will be remembered, was one of the first major companies
to offer a consumer PCM processor nearly three years ago
That unit required the user to connect it to a videocassette
recorder. But with the PCM-V300, a complete VHS tape
transport has been incorporated so that nothing else is
needed for creating your own two-channel digital audio
recordings except the performers and a good pair of micro-
phones (or as many mikes as you choose and a good
mixing consofe that won't limit the dynamic range of the
system). Hitachi might just as well have incorporated all of
the functions of a VTR together with those of an audio
recorder in this rather remarkable unit. In fact, upon first
examination | almost suspected that's what they had done,
but perhaps that will have to wait for another day. As the
unit tested now stands, it is designed strictly for PCM audio
recording, using the now well-accepted EIAJ PCM format
for use with NTSC video signals on a VTR helical scanning
system.

A VHS cassette compartment is located at the upper left
of the front panel of the PCM-V300. Further to the left are
two three-position slide switches. The first of these is an
auto-rewind selector, with "Off,” “Stop,” and "“Rewind/Play’
settings; the second switch is for use with an external timer
and has positions labelled "Off," “Record,” and "Play.
Directly below the cassette compartment are the usual, and
some not so usual, transport controls. Inctuded are fast-
forward, play, rewind, and stop in one cluster of light-touch,
solenoid-logic buttons, while just below, in a row of smaller
buttons, are a red record button, the pause button, and a
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To make the job of editing

a digital audio tape

somewhat easier and more
exact, Hitachi has devised
an “Address Search” system.
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button identified as “After Rec,” the purpose of which | was
unable to determine. The main power on/off button is locat-
ed to the left of these controls, and to their right is a mute
button (for momentary muting while recording).

Further to the right is an “Address Search” button which
works in conjunction with an “Address Counter” display, the
regular four-digit tape counter display, and three “Address
Search” setup touch buttons at the upper right of the front
panel. As anyone who has operated a VHS-type VTR
knows, trying to find an exact spot on a tape is not the
easiest task in the world. To make the job of editing or
electronically “splicing” a digital audio tape somewhat easi-
er and more exact, Hitachi has come up with this clever
address search system. Adjacent to the four-digit counter
display is another four-digit display called “Address
Counter.” By means of three associated buttons, the user
can set up this latter counter to show any four-digit number
desired. When the “Address Search” button below the cas-
sette compartment is touched, the tape will fast-wind in
either direction until the main counter reaches the same
number as the address counter. This feature is provided
over and above the usual memory rewind, which, as with
any VTR or audio recorder, only stops the tape transport at
“0000" on the main counter. For added convenience, a
button called “Shift” allows you to enter the setting shown
on the main counter into the address counter's display
without having to crank up to the desired number the hard
way, one digit at a time. A counter reset button, buttons for
choosing peak-hotd or normal level meter indications, mem-
ory on/off and “Function” (NORmal or Digital-Dubbing) are
arranged in the same row as the address and counter
buttons; appropriate indicator lights within the display and
meter area above tell the user at a glance just what func-
tions and buttons have been depressed. Two rows of 16
LED indicator bars each serve as the record-level metering
system for this unit and, as has been true of all PCM
processors or recorders tested to date, an additional indi-
cator flashes when 0-dB levels are exceeded, illuminating
the word “Over.” Useful range of the metering scales ex-
tends from an arbitrary 0 dB, or maximum safe record level,
down to —40 dB.

A few additional controls and indicator lights are behind a
small swing-door at the lower right of the front panel, near
the stereo headphone jack. These include a rotary tracking
control, a pre-emphasis on/off switch, a rotary control iden-
tified by the letters “DSLC" (which, | am told, stand for Data
Slice Level Control and have something to do with improv-
ing the machine's ability to detect digital data from a variety
of tapes, even if they are recorded on other machines), and
three indicator lights which flash when digital dropouts oc-
cur. Additional indicator lights at the very top of the unit tell
when “P" and “Q" error correction is taking place, when
pre-emphasis is being employed (for even greater signal-
to-noise ratios than are otherwise obtained), when the out-
put has been muted (because no tape or an improperly
recorded tape is being played back), and when the dub-
bing function has been selected. A cassette eject button,
dual-concentric record level controls, and a small output-
level control complete the rather elaborate front panel lay-
out of this unit.
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The clarity and purity of
scund using reference
headphones with the
PCM-V300 is difficult to
describe properly.

The version of the PCM-V300 recorder | tested was
equipped with pairs of line-in and line-out jacks on the rear
panel, dubbing in/out jacks, and another pair of jacks la-
belled “Audio In/Out” whose function remained a mystery to
me in the absence of an owner’'s manuai.

Measurements

Just about all the measurements for the PCM-V300 were
made using the Sound Technology Model 1500A tape test-
er. Figure 1 shows that record/play frequency response at 0
dB and —20 dB is almost perfectly flat from 20 Hz to 20
kHz. Note that the vertical scale has been expanded to 2
dB per division, as against the usual 10 dB per division.
Had | not resorted to this expanded scale, the two response
curves would have simply appeared as straight lines super-
imposed on the fixed scale lines of the graphs.

Figures 2A and 2B illustrate once again the nature of
“overrecording” in a PCM or digital recording system. So
long as recording leve! remained at 0 dB or lower, | ob-
tained a third-order distortion reading of 0.01% (Fig. 2A). (If
ultra-low recording levels are used, distortion tends to rise
again, as can be seen by the increasing ievel of the “blips”
at the lower left of the graph, which are visible beginning at
around —15 dB record level and below.) However, if | went
over the maximum record level even by 1 dB (Fig. 2B),
third-order distortion jumps right up to 1.4%: by pushing
even higherto +2 or +3 dB above the normal 0-dB record
level, distortion would approach 10%, as can be seen by
the appearance of the two “blips” near the tog of the graph
at the right.

While | normally don't measure second-order distortion
on analog tape recorders (since third-order products domi-
nate), | decided to measure that parameter for the Hitachi
PCM recorder simply to gain some insight as to the nature
of an overload recorded waveform. | was not surprised to
find that even at a +3 dB record level, second-order distor-
tion measured only 0.5% (Fig. 3), indicating the overload in
a digital recorder tends to produce very much the same
sort of “"square-wave" clipping which is common in an
amplifier when it runs out of power supply voltage. In this
case, the digital system has simply run out of “words" with
which to represent signal amplitudes higher than 0 dB. The
waveform becomes "flat-topped,” tending towards a
square wave which, of course, is made up primarily of odd-
order harmonics (3rd, 5th, 7th, etc)) with very little even-
order harmonic content.

Overall signal-to-noise ratio, measured without any
weighting curve, was 81.5 dB (Fig. 4). | should note, how-
ever, that what noise there was that contributed to this
reading was primarily in the high-frequency region above
15 kHz. Even at 16 kHz, the actual spectral noise level for
the third octave about that frequency measured 85.3 dB.
Had | elected to use “A” or CCIR/ARM weighting for this
measurement, S/N results would have been beyond the
capability of the test instrument, in excess of 90 dB below
reference (maximum) recording level.

Channel separation for the PCM-V300 was also far be-
yond anything attainable with an analog tape deck. In Fig. 5
| have plotted separation versus frequency; at 1 kHz, sepa-
ration measured 71.5 dB between channels! Even at the 20-
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TELEVISION’S
COMPONENT VIDEQ.

INTRODUCING A LEVEL OF
PICTURE, SOUND AND FLEXIBILITY
LIGHT-YEARS
BEYOND ORDINARY TELEVISION.

Sony has just created a concept so
innovative, so farreaching that we feel
compelled to use the often overused
word "Revolutionary” to describe it.

It's called Profeel Trinitron Compo-
nent Television® It's a system that offers
astonishingly crisp, clear television pic-
tures—near concert-hall sound-and lit-
erally anticipates the whole future of
video and audio.

But perhaps its greatest innovation
is that its technology is applicable

today.
THE SYSTEM VS. THE SET.

Television has changed the world.
And we at Sony have played a major
role in it. But as advanced as the televi-
sion set is, it simply isn't equipped
to handle standard broadcasts, video
games, multi-channel sound, direct-
broadcast satellites—the demands of the
accelerating video revolution. Primar-
ily because the picture tube, tuner and
speaker are all relegated to the same
box. Thus compromising each part.

Sony's new Profeel Component se-
ries is without compromise.

At the heart of the system is a sep-
arate television monitor (19- or 25-inch)
with Sony's Emmy Award-winning
one-gun/one-lens Trinitron picture tube.
Sony's exclusive Colorpure Filter, Dy-
namic Picture and Dynamic Color Cir-
cuitry*automatically adjust color balance,
facial tones and contrast levels and
eliminate the color spill and color noise
so prevalent in conventional sets.

So for the first time ever you get
ghost-free, glitch-free, snow-free
pictures whose clarity and
sharpness are matched only
by professional broadcast

P Ll i Ao

2

SONY.

WHAT YOU'VE BEEN MISSING IN TV
VIEWING: TV LISTENING.

Profeel is not only the best televi-
sion you've ever seen, but ever heard.
Instead of squeezing sound out of a tiny
three-inch speaker, Profeel features
two highly efficient, two-way, magneti-
cally shielded speakers. Each distin-
guished by rich, resonant bass response
and crystal-clear highs. And when
stereo broadcasting becomes a reality,
it's easily adaptable.

Then there's the control center—the
separate Profeel Access Tuner. It does
more than hook you up to your favorite
TV show. It connects you to 5 program
sources at once: videodiscs, home
security systems, cablecasts, videocas-
sette recorders, UHF/VHF, video
games, or home computers. And in the
future— direct-broadcast satellites, tele-
text, multi-channel sound, interactive
communication systems—there's an en-
tire universe of possibilities for Profeel.

A SYSTEM AS EASY TO USE AS

THE TV YOU ALREADY USE.

With as many electronic wonders
as there are in the Profeel system, you
may perceive the need for an elec-
tronics degree to fathom it. Well, per-
ceive again. With Sony's computerized
10-key, multi-function Remote Com-
mander® you're in control of the system
adjustments, program sources—the
entire home-entertainment center—all
at the gentlest touch of a button. And all
from your easy chair.

Recently a noted critic said: "As
sure as radio evolved into component
stereo systems, the all-in-one television
is ready to grow into a multi-talented
system.”

Ithas.

It's Profeel. And it's here today
from Sony.

PROFEEL

monitors. 5
\ /
SONY.
THE ONE AND ONLY.
© 1982 Sony Corp. of America, 9 West 57th St., New York, NY 10019. Each component sold separately. Profeel Trinitron and Remote Commander are regisiered ttademarks of the

Sony Corp. *Colorpure Filter, Dynamic Picture and Dynamic Color Circuitry are trademar ks of Sony Corp. of America
Enter No 29 on Reader Service Cuaid
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If there are deficiencies in
the playback of digitally
recorded music, they
remain in the amplifiers
and speakers we must use.

kHz frequency extreme, separation was still around 65 dB,
and | suspect this reading may have been the result of
capacitive coupling between the two output cables con-
nected between the unit and the test instrument rather than
actual crosstalk, which theoretically should not exist in any
digital recording system.

Finally, in what is fast becoming a familiar “non-graph” in
these tests of digital tape recording equipment, Fig. 6
shows that there was not enough wow and flutter in the
system for my sensitive test instrument to detect. Note that
the instrument would have been able to detect wow and
flutter values as low as 0.01% if they had existed, but as in
previous tests, the instrument simply responded by telling
us “SIGNAL TOO LOW." | expect one of these days it's
going to tell me to stop bothering with such unmeasurable
inputs!

Use and Listening Tests

Hitachi was kind enough to send a tape containing a few
selections of digitally recorded music. | listened to these
through a top-grade set of reference headphones first, so
as to eliminate all other analog reproducing equipment from
the signal path except the necessary final transducers (the
phones) and the phone amplifier stages that Hitachi elected
to incorporate into their PCM-V300. The clarity and purity of
sound obtained is so extraordinary that it is difficult to

describe properiy. Suffice to say, it is excellent!

A reader recently wrote to me, criticizing my enthusiasm
for digitally recorded and reproduced sound. This reader
suggested that | sounded as though | had discovered a
new plaything and was being chiidish in my exuberance for
digital audio. Well, perhaps | am, but | would suggest that
the first time you hear digital sound, reproduced over a fine
audio component system, you may not be able to restrain
your enthusiasm either. The musical selections, which
ranged from classical, to electronic organ, to pop, were
played again, this time over my reference speaker system,
and | was equally impressed.

There are those who will argue that the steep filter re-
quirements of the EIAJ Standard format (which cuts off all
audio above 20 kHz at a very sharp rate) is a detrimental
aspect of this type of recording, one that prevents absolute-
ly “faithful” musical reproduction. If true, | must confess |
can't detect any problems caused by this limitation. In fact,
all things considered, digitally recorded music comes as
close to the "real thing” as anything | have heard to date,
and 1 suspect that if there are deficiencies, they remain in
the amplifiers and loudspeaker systems which we must use
to reproduce this new kind of program source—amplifiers
and speakers which, for the foreseeable future, remain
wholly analog. Leonard Feldman
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1. Tapered /laser-hollowed Ruby cantilever

2. Laser-drilled rectangular stylus mounting hole

3. Nude rectangular-shank Straight Line Contact stylus
4. Toroidal coils hand wound of pure Silver wire

5. One-piece “Omega shaped” coil core/pole pieces

6. Three year warranty
7.%1,200

And if that doesn’t

convince you...listen!
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Listening to music is best with a com-
ponant system. But while listening may be
a pleasure, choosing the components can

be f-ustrating and downright intimidating. -

Now Sansui makes.choosing your system
a pleasure, too. By taking away the
guésswork:
Designed entirely’by Sansui, whose

history.spans the history of hi fi, Super
Compo components are matched for spec-
ifications, features and functions by audio
experts who care as much about music as
you do.

I Whether yol prafer records or tapes,

! your faverite FM or AM station, oreven
‘making your own tape recordings; Sansui

i -
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"!'_llm

Su er Compo.
eautﬂ‘ully matched by Sansui.
- Unmatched by anyone else. ™

Enter'No. 25 on Reader Service Carg
»

has a Supnr Compo system that's perfect
for you. All components come ready to
haok up and install in their attractive rack-
style furniture.
So if you want the ultimate in a matched

music system without the hard choices, * i i
lcok to Sansui’s six Super Compo systems
with optional remote control — shown above.* =%

They're matched for vou. Unmatched by =~ %"
anyone efse. At your local Sansui dealer.

SANSLII ELECTRONICS CORPR
<3 1 Lyndhurst, New Jersey 07071

) ! Gardena, CA 90248

WO Sansui Electric Co,, Ltd:, Tokyo, Jagon’

*The RS-7 Remote Control is gvailable for most Super Compo systems.
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FQUIPMENT PROFILE

McINTOSH

MX-117
TUNER-PREAMP

Manufacturer’s Specifications

FM Tuner Section

Usable Sensitivity: 11.2 dBf (2.0 pV/
300 ohms)

Fifty-dB Quieting Sensitivity: Mono,
19.1 dBf; stereo, 39.5 dBf

Signal-to-Noise Ratio: 70 dB mini-
mum, both mono and stereo.

Harmonic Distortion: Mono, 0.18%;
stereo, 0.38%, maximum.

Alternate Channel Selectivity: 78 dB
minimum.

Image Rejection: 100 dB minimum.

Stereo Separation: 45 dB minimum at
1 kHz.

AM Tuner Section

Sensitivity: 75 pV (external antenna).

Signal-to-Noise Ratio: 45 dB min. IHF
or 55 dB @ 100% modulation.

Adjacent Channel Sensitivity: 30 dB
minimum.

Image Rejection: 65 dB minimum
from 540 kHz to 1600 kHz.

Frequency Response: +0, —6 dB
from 20 Hz to 3.5 kHz.

Preamplifier Section

Frequency Response: +0, —05 dB
20 Hz to 20 kHz.

Rated Outputs: Main, 25V, line, 1.25
V:headphone, 750 mV; tape, 250 mV

Distortion: 0.02% max. @ 2.5 V out-
put from 20 Hz to 20 kHz

Input Sensitivity for 2.5 V at Main
Out: Phono, 2.2 mV; high level, 250
mV.

Signal-to-Noise Ratio: Phono re: 10
mV in, 90 dB A wtd., 80 dB un-
weighted; high level re: 250 mV in,
100 dB wtd., 90 dB unweighted.

Input Impedance: Phono 1 and 2, 47
kilohms and 50 pF; high level, 47
kilohms.

Output Impedance: Main, less than
100 ohms; line, 600 ohms; phono, 8
ohms; tape, less than 200 chms.

Equalizer Control Response: +12
dB at 30 Hz, 750 Hz, and 10 kHz.

General Specifications

Dimensions: Panel, 16 in. (40.64 cm)
W x 5-7/16in. (13.81 cm) H; chassis,
13 im (33.02 cm) D; knob clearance
in front of panel, 1% in. (3.17 cm)

Weight: 24 Ibs. (10.8 kg)

Retailer Reported Price: $1,399.00.
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Fig. 1—Mono and stereo
quieting and distortion
characteristics, FM tuner
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Mclintosh Laboratory Inc. remains one of the few compa-
nies that continues to offer a high-fidelity component which
incorporates both FM/AM tuner circuitry and preamplifier-
control circuits. For those audio enthusiasts who do want to
include radio (and particularly high-fidelity stereo FM radio)
as a program source in their audio systems, this combina-
tion, on a single chassis, makes a great deal of sense; so
much so, in fact, that | have always wondered why most
other manufacturers have not offered this type of compo-
nent. After all, it permits the user to choose any power
amplifier he or she requires, allows for the incorporation of
two turntables as well as two tape decks, and offers the
versatility of a separate preamp-control unit while at the
same time incorporating a top performing stereo FM/AM
tuner.

Front Panel Layout

The MX-117 has the unmistakable Mclintosh front panel
look, with its anodized gold and black finish, gold/teal illumi-
nated nomenclature, and exclusive PANLOC mounting sys-
tem which has become a tradition on Mac equipment. A
large, well illuminated cutout area of the panel contains the
calibrated AM and FM dial scales, an evenly spaced “log-
ging scale” (calibrated linearly in 0.1 increments from O to
10), seven small indicator lights (which denote program
source selected as well as selection of interstation muting
during FM listening), and a 14-LED solid-state tuning indi-
cator system, consisting of 10 small dots arranged in a
vertical row, a small bar which illuminates to denote stereo
signal reception, and three bars which tell if you are tuned
below, above or exactly to center frequency when listening
to an FM station.

A conventional flywheel-coupled tuning knob is posi-
tioned to the right of the dial area. All remaining front panel
controls are neatly arranged along the lower section of the
panel. These include a six-position program source selector
switch at the lower left (AUX, AM, FM, FM mute, phono 1,
and phono 2), three tone controls to the right of center

(Mclintosh prefers to call them equalizer controls, since they
do divide the audio spectrum into three parts, as opposed
to simple bass and treble tone controls which usually con-
trol wider swaths of frequencies), a dual-concentric balance
and loudness control, and a master volume control at the
lower right. Six pushbutton switches, plus a stereo head-
phone jack, are located to the left of center of the panel. A
red button serves as the power on/off switch, while the
contrasting black buttons handle such functions as tape 1
or tape 2 monitoring, tape copying from either connected
tape deck to ancther, and stereo/mono selection. The loud-
ness control arrangement found on the MX-117 is different
from any | have previously encountered, and | shall have
more to say about its action presently.

Rear Panel Controls

Stereo pairs of input jacks and a chassis ground terminal
are located at the extreme right of the rear panel of the MX-
117. Inboard of these are two pairs of “Main” output jacks,
line-out jacks (designed to operate into 600-ohm loads), the
tape-out jacks (for connection to up to two tape decks), and
vertical and horizontal oscilloscope output jacks which may
be connected to Mclntosh's Maximum Performance Indica-
tor or to any oscilloscope for observation of muitipath phe-
nomena during orientation and optimization of an FM anten-
na. A pivotable AM loopstick ferrite antenna is located at
mid-panel, and next to it is an FM preselector switch which
introduces additional tuned-circuit filtering for additional r.f.
selectivity in the event of strong-signal overload conditions.
Normally, this switch is left in the “out” position.

External AM, ground, and 300-ohm FM antenna connec-
tion terminals of the “push to insert wire" spring-loaded type
are at the upper right of the rear panel, and alongside is a
standard coaxial connector for use with 75-ohm transmis-
sion lines. Three switched and two unswitched convenience
a.c. outlets complete the rear panel layout. Up to 600 watts
of power can be drawn from all of these a.c. receptacles,
combined.
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The design of the McIntosh
MX-117 is extremely well

b

alanced such that all

sections seem to work
equally well.

Fig. 3—Frequency
response and
stereo FM
separation.

i T Fig. 4—5-kHz
| crosstalk
components.

Fig. 5—Frequency
response, AM
tuner section.
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Circuit Highlights

The FM front-end employs five sections of an 8-section
variable capacitor (four, when the preselector switch is in
the “out” position). As with most of the switch functions of
the MX-117, even the preselector switching is accom-
plished electronically, with a d.c. voltage controlling pin
semiconductor diodes which do the actual switching. Front
panel selector switching, for example, simply switches con-
trol voitages which turn FET analog switches on or off. Since
the actual switches are located near the input jacks, pickup
noise and high-frequency losses are minimized compared
with conventional mechanical switching arrangements.

A doubie-tuned MOS-FET r.f. amplifier and a balanced
MOS-FET mixer are used in the FM front-end. A MOS-FET
buffer amplifier is used between the local oscillator and the
mixer. The oscillator is fine tuned by a varactor diode oper-

ated by a correction voltage derived from a patented Mcin-
tosh circuit called Automatic Frequency Lock (AFL) which
turns on a “lock” voltage when perfectly centered tuning
has been reached.

The FM if section uses five integrated circuit amplifier
and four piezo-electric filters, for a total gain of 140 dB. A
full Foster-Seeley discriminator (as opposed to the more
common Ratio Detector discriminator) completes the i.f.
system. The composite demodulated signal feeds the ster-
eo FM multiplex section, the heart of which is a new type of
phase-locked-loop stereo decoder IC. This IC incorporates
an automatic variable-separation control (to reduce back-
ground noise during weak-signal stereo reception) and tri-
level digital waveform generation (which eliminates interfer-
ence from SCA signals and from the sidebands of adjacent
channel FM signals). Suppression circuits for 19 and 38
kHz are used to attenuate any residual carrier components
following multiplex decoding. The FM muting circuit em-
ployed in the MX-117 operates by detecting ultrasonic
noise and by sensing correct center tuning of the detector
circuit. Muting of the audio signal is done with a positive-
acting FET switching circuit.

The AM tuner section employs a three-section tuning
capacitor and a special AM r.f. amplifier which maintains
constant selectivity, constant sensitivity, and high image
rejection across the entire AM band. An autodyne circuit is
used for the AM mixer, and two double-tuned transformers
are used in the AM if. section. A 10-kHz "whistle filter” is
included in the AM tuner section, as is a two-section AVC
filter for lower distortion at bass frequencies.

The phono preamplifier-equalizer section uses an IC
operational amplifier whose differential input stage has
been optimized for low noise and low distortion. The feed-
back network, which also provides RIAA equalization, em-
ploys 1% metal film resistors and 5% polyfilm capacitors.
The gain of this preamp section is just over 41 dB. As for
the unusual loudness control arrangement referred to earli-
er, it uses the same sort of IC operational amp as in the
phono preamp stages. Two feedback loops are employed,
one flat, the other conforming to the Fletcher-Munson equal-
loudness contours. A potentiometer (the front panel “Loud-
ness’ control) piaced between these loops makes it possi-
ble to select any curve from flat response to full loudness
compensation. Once the contour is set by the user, it re-
mains fixed and independent of the position of the master
volume control. The equalizer-amplifier also uses a low-
noise operational amplifier. Three other op-amps are ar-
ranged in the circuit equivalents of three tuned circuits,
each resonant at one of the three equalizer center frequen-
cies.

The output amplifier of the MX-117 is a push-puli, com-
plementary Class AB circuit which uses a signal-inverting
differential stage at its input. The amplifier drives the main
and line outputs as well as the headphone jack. A turn-on
delay circuit, using a light-emitting diode/light dependent
resistor network that transmits no signal for two seconds
after power is applied, also operates to turn off signals
almost instantly when power is turned off. This arrangement
serves to keep turn-on and turn-ofts of the tuner-preampli-
fier transient-free.
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The stations I normally
receive with little audible
background noise came
through nicely, and dial
calibration was as close to
perfect as any I have seen.

The power transformer of the MX-117 is triple shielded
(copper strap, silicon steel strap, and steel outer sheil) for
minimum hum and radiation. A full-wave bridge rectifier with
3330-uF filter capacitors provide the d.c. voltages which
are applied to positive and negative supply regulators. The
dual-polarity 18 volts of d.c. needed for the low-level ampli-
fier stages are supplied by IC regulators.

FM Measurements

Figure 1 is a multiple plot of mono and stereo quieting
characteristics and mono and stereo total harmonic distor-
tion characteristics (at 1 kHz) of the FM tuner section of the
MX-117. Usable sensitivity in mono measured 10.8 dBf (1.9
nV, 300-ohms) or a bit better than claimed, while in stereo,
usable sensitivity was determined by the stereo switching
threshold, which occurred at 15 dBf (3.1 wV). The more
important 50-dB quieting point was reached in mono at a
very low signal strength of only 12 dBf (2.2 nV), while in the
stereo mode, that degree of quieting was reached at a
signal input level of only 27.5 dBf (13.0 V), about as low as
I have measured for any stereo FM tuner. Mclintosh, as
usual, continues to give ultra-conservative specifications.
For the MX-117 they claimed only a minimum of 70 dB of
signal-to-noise ratio in mono and stereo FM. In fact, the unit
tested produced S/N of 83 dB in mono! Even in the stereo
mode, where S/N is generally poorer, | still obtained a
reading of 78 dB for an input of 65 dBf (approximately 1000
nV); with somewhat stronger signais, the S/N improved
even further, to 80 dB!

Distortion, too, was considerably better than claimed by
Mcintosh. Under strong-signal conditions (standard test
conditions at 65 dBf), harmonic distortion for a 1-kHz signal
at 100% modulation measured 0.086% in monc and almost
as low, 0.10%, in stereo. Nor was this low level of distortion
limited to mid-frequencies, as can be seen in Fig. 2, which
plots distortion as a function of modulating freguencies.

In Fig. 3, a 'scope photo of a spectrum analyzer multiple
sweep, the upper trace represents output from the left-
channel main output with a left-only signal mcdulating my
FM generator and sweeping from 20 Hz to 20 kHz. The
lower trace was obtained by subsequently measuring the
output of the right channel under the same modulation
conditions, and it is therefore a measure of stereo separa-
tion versus frequency. The vertical scale is 10 dB per
division in this and all other 'scope photos. At 1 kHz, sepa-
ration measured an impressively high 55 dB (as opposed to
Mcintosh’'s conservatively guaranteed 45 dB); at the fre-
quency extremes of 100 Hz and 10 kHz | measured 37 dB
and 35 dB respectively. In Fig. 4, the sweep mode was
changed, so that this time the sweep was linear from 0 Hz
to 50 kHz, with the lightly visible scale corresponding to 5
kHz per horizontai division. The tall spike at left is a 5-kHz
output from the modulated channel. Contained within that
spike is the representation of the opposite (unmodulated)
channel output, while to the right of these are various cross-
talk products at harmonics of 5 kHz as well as any residual
19-kHz or 38-kHz subcarrier output products. All of these
extraneous output products were at least 60 dB or better
below the desired reference output level. Ncte, too, that
separation at the relatively high 5-kHz frequency was ap-

Fig. 6—Control
range of bass, i JUNE
midrange, and
treble equalizer
controls.

NG Wi 7
1 1

Fig. 7—Response
obtained with
various settings of
the continuously
variable separate
loudness control.

proximately 40 dB (the difference in "height” between the
two spikes at 5 kHz—one within the other—at the left of the
display). Muting threshold was set to 17 dBf (3.9 pV), an
ideal signal level for this type of muting circuit since it
allows the listener to enjoy reception of marginally quiet
signals while still benefiting from the interstation muting
feature. | measured an alternate channel selectivity of 80 dB
for this sample. SCA rejection, under conditions of a modu-
lated 67-kHz SCA subcarrier injected at 10% of total modu-
lation of the main carrier, was a very satisfactory 60 dB
below reference output level; stereo subcarrier product re-
jection was in excess of 65 dB.

Although it is not my practice to spend too much time
testing the AM sections of AM-FM tuners (most of them are
simply so poor in performance they are not worth bothering
about), | do, as a matter of course, measure at least the
frequency response. As can be seen in Fig. 5, | was pleas-
antly surprised to find absolutely flat response down to 20
Hz (most AM tuners tend to roll off bass severely below 50
to 100 Hz or so). While response to 3.5 kHz may not seem
like "“hi-fi"" reproduction to most listeners, it is actually better
than the result obtained from most of the AM sections of
combination AM-FM tuners or receivers that | measure.

Preamplifier and Control Section Measurements
Mclintosh Laboratory has chosen to publish their specifi-
cations relating to the audio portions of the MX-117 in a way
that predates the new IHF/EIA Amplifier Standards, where-
as | adhere to the newer Standards. Since this would make
it difficult to compare published specs with my test results, |
decided to make both types of measurements. In that way,
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The AFL did not prevent
zeroing in on weak stations
located close to stronger
ones—a complaint lodged
against less sophisticated
forms of a.f.c. circuitry.
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constant input.
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Fig. 9—Phono section
response, using an
inverse RIAA input. Note
the expanded scale.

readers interested in comparing resuits to those obtained
for other products where the IHF/EIA standard was used will
be able to do so, and anyone wishing to compare results
with McIntosh published specs can do so as well.

IHF/EIA phono input sensitivity measured 0.45 mV. This
corresponds to almost exactly 2.2. mV as claimed by Mcin-
tosh for the higher 2.5-volt output. As for the high-level
inputs, 50 mV of signal was required to deliver the refer-
ence 0.5-volt output, and this too corresponds exactly to the
250 mV spec called for by Mcintosh for their referenced
output level of 2.5 volts.

Figure 6 illustrates the range of control of each of the
three equalizer controls provided on the MX-117. The fre-
quencies at which the three equalizer controls are centered
make for an extremely versatile range of control. The action
of this unit's unique loudness control is illustrated in the
series of response curves plotted by means of a spectrum
analyzer and reproduced in the 'scope photo of Fig. 7. Note
that only a moderate amount of treble compensation comes
into play as the control is advanced towards more contour-
ing of the signal.

Frequency response of the phono preamp-equalizer sec-
tion of the MX-117 was plotted using a Sound Technology
1500A test instrument and an assoctated video printer. In
Fig. 8 we see the familiar RIAA playback curve obtained by
feeding a constant amplitude, swept-frequency signal into
the phono inputs. The plot extends from 20 Hz at the left to
40 kHz, with double vertical lines indicating 100, 1000 and
10,000 Hz. The 0-dB reference has been established at 1
kHz, as shown. In Fig. 9 the vertical sensitivity of the plot
has been expanded so that it is 2 dB per vertical division
(instead of 10, as in the previous display). Also, the signal
applied to the phono inputs has been subjected to inverse
RIAA equalization so that, in theory, if perfect RIAA equali-
zation were incorporated in the MX-117, a straight line
would be obtained. As you can see, maximum deviation
from this ideal was 0.6 dB at 40 Hz (where the dotted line
cursor is positioned for a readout at the iower right of the
display); moving the cursor to the maximum deviation in the
high-frequency region produced a maximum deviation from
absolute RIAA accuracy of only 0.5 dB at 18.5 kHz.

Signal-to-noise ratio of the phono section was first meas-
ured in accordance with the IHF/EIA standard, which calls
for a 5-mV input at 1 kHz and adjustment of the volume
control so as to produce an output of 0.5 volt. Under these
conditions, and using an A-weighting curve, a reading of
84 .4 dB was obtained. Spectral distribution of the noise, in
one-third octave bands, is plotted in the frequency/ampli-
tude grid of Fig. 10. When { adjusted input and output levels
to correspond to the measurement method used by Mcin-
tosh (10 mV of input), a repeat of the S/N measurement plot
as shown in Fig. 11 yielded a ratio of 91.9 dB, fully 2 dB
better than claimed. Signal-to-noise ratios obtained via the
high-level inputs (AUX 1, AUX 2, or Tape) were above 100
dB, or beyond the 1500A test instrument's measurement
capability

Distortion of the amplitier section measured far below the
minimum specification supplied by Mcintosh. For an input
level of 250 mV (high-level inputs) and an output of 2.5
volts, THD measured 0.0017% and 0.0018% at 1 kHz for
the left- and right-channel outputs respectively. For a 20-Hz
signal input, results were 0.005% and 0.0049%, and for a
20-kHz input signal of the same amplitude, the distortion
readings were 0.003% for either channel. Phono overload
measured an acceptable 105 mV at 1 kHz. Overall frequen-
cy response was down by —1 dB at 14 Hz and 41 kHz
while the — 3 dB points were observed at 10 Hz and 78 kHz.

Use and Listening Tests
As usual, McIntosh has come up with another fine high-
fidelity component in the MX-117. The design is extremely

54

AmericanRadioHicstaory Com




The intangible qualities of
durability, care in
assembly, and the almost
custom craftsmanship
distinguishing all McIntosh
products are present here.
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Fig. 10—Phono S/N
measurement, using

IHF/ EIA input and output
reference levels.

NS WD L-31.3dB

OVERALL NOISE LEVEL — dB

was excellent, and even when | expected to hear back-
ground noise when tuning to certain familiar weak stereo
stations, the noise was far less obtrusive than expected.
This, no doubt, was thanks to the inclusion of the automatic
stere0 noise suppression circuit with its variable stereo
separation circuitry.

The phono preamplifier circuitry produced no audible
hum or noise even when reproducing extremely soft pas-
sages from records having wide dynamic range. There was
also no evidence of overload during peak groove excur-
sions in audiophile records which | auditioned on the MX-
117. Bass reproduction was tight and completely unmud-
died and open. Treble tones were reproduced with no trace
of harshness or fuzziness and with excellent transient signal
clarity.

To all of these attributes must be added the intangible
qualities of durability, care in assembly, and the almost
custom craftsmanship which distinguish all Mcintosh prod-
ucts. Most Mcintosh equipment owners consider these non-
obvious qualities to be worth fully as much, if not more, than
the more obvious features found in equipment made by
their favorite hi-fi component maker. Under those circum-
stances, what appears to be a relatively high price for this
tuner-preamplifier may be a bargain, after all.

Leonard Feldman
Enter No. 91 on Reader Service Card
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Fig. 11—Phono S/N
measurement using
Mcintosh input level
reference of 10 mV.

well balanced such that all sections of the product seem to
work equally well. The FM tuner section was very sensitive.
The stations | normally expect to receive with little audible
background noise (plus a few | don't often receive in “listen-
able” fashion) came through nicely, and dial calibration was
as close to perfect as any | have seen—from one end of the
dial to the other. The Automatic Frequency Lock circuit, for
all its fine “hold" on the stations | tuned to, did not prevent
me from zeroing in on weak stations that were located very
close to stronger ones—a complaint often lodged against
iess sophisticated forms of a.f.c. circuitry. Stereo separation
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the perfect combination...

The musical accuracy of Bryston components is a
revelation. Every note emerges with perfect clar-
ity from a background of silence, then vanishes.
The progression of musical events seems real,
tangible, almost visual in its presentation. ...

Bryston believes there is a need for reference
standards of musical accuracy. That is why we
designed our Models 2B, 3B and 4B power ampli-
fiers, and our Model 1B preamplifier. Their only
reason for existing is to provide the most faithful
electronic rendition of a musical signal possible
within the bounds of available technology. Write
to us and we'll tell you how we do it, and where
you can listen to our perfect combination.

IN THE UNITED STATES: IN CANADA:

[ I QL DVERMONT N TSI D) MARKETING LTD

RFD®=4, Berlin, Montpelier, Vermont 05602 57 Westmore Dr, Rexdale Ont, Canada M9V 3Y6
(802) 223-6159 {416) 7460300
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FQUPMENT PROFILE

Manufacturer’s Specifications

Type: Variable reluctance, moving
iron.

Stylus: 0.3 x 3.0 mil diamond.

Frequency Response: 20 Hz to 28
kHz, +1.75 dB.

Separation: 30 dB at 1 kHz, 17 dB at
12.5 kHz.

Recommended Tracking Force
Range: 1 to 2 grams.

Static Compliance: 28.8 x 10-° cm

per dyne.

EMPIREGOOLAC
PHONO
CARTRIDGE

VTA: 20°.

lus, $87.50.

Load: 47 kilohms, 150 pF.

Output: 4 mV at 3.54 cm/S.
Price: $175.00; user-replaceable sty-

Empire's 600 LAC is the top model in their Dynamic
Interface series of six phono cartridges, and it bears some
resemblance to the slightly higher priced EDR.9. Both use
the same kind of Large Area Contact (LAC) stylus and
feature the Inertially Damped cantilever construction. This
method involves the use of a tiny bar of iron, really a
miniature tuning fork, inside the holiow cantilever which
damps the resonance of the moving mass and raises its
frequency. Effective tip mass is specified at 0.6 mg, some-
what higher than the EDR's 0.3 mg but still significantly
below average. (As a matter of interest, some highly regard-
ed MC cartridges have a tip mass of over 1 mg.) The

cantilever is made from tapered aluminum, and it is boron-
vapored to give it extra strength.

Three magnets are used, one of Indox and two made
from samarium cobalt, which helps to keep the weight down
to just over 5 grams. The cartridge comes complete with
mounting hardware, stylus brush, and a small screwdriver.

Measurements

For test purposes, the 600 LAC cartridge was mounted
on the arm of a Luxman PD-375 turntable and the tracking
force set to 1.5 grams, a value in the middle of the recom-
mended range. The anti-skating force was turned to about
1.7 grams for the initial tests.

As shown in Fig. 1, the frequency response was within
0.5 dB from 40 Hz to 12 kHz, falling slightly from 14 kHz and
maintaining that level to 20 kHz. Using the CBS STR-120
wide range test record, it was ascertained that the output
rose to a maximum at 26 kHz, falling from 30 kHz. Channel
separation was a high 32 dB in the midrange, falling to 22
dB at 10 kHz and a very creditable 11 dB at 20 kHz.
Square-wave resolution was excellent (see Fig. 2), and the

Fig. 1—Frequency
response and separation,
Empire 600 LAC phono
cartridge.
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Fig. 2—Square-wave
response.

normal overshoot was well-damped. Channel oalance was
within 0.5 dB. Trackability was 24 ¢cm/S at high frequencies
(10.8 kHz pulsed) and also at the low frequencies (400 Hz
and 4 kHz), increasing to 31 ¢cm/S at mid-frequencies (1
and 1.5 kHz). Using the DIN 315-Hz test record, levels up to
70 microns were tracked by increasing the tracking force to
1.7 grams. All bands on the Shure ERA—III big drum sec-

tion were negotiated with no trouble, but some distortion
was noticed on the high velocity level five of the flute test on
the ERA—IV test record. IM distortion was less than 2% up
to 12 cm/S, increasing sharply to 5% at 25 cm/S. Output
measured 3.95 mV at 3.54 cm/S. Inductance was 370 mH.
Finally tracking angle was checked, and it was found to be
exactly 20° as claimed.

Use and Listening Tests

As usual, a wide selection of records was used for the
listening tests, including digital, direct discs and dbx re-
cordings. Sound quality was notable for a clean bass with a
smooth midrange and a good transient response, rather
than an overemphasis of transients which can cause an
unpleasant harshness. Large-scale orchestral works sound-
ed spacious, while the stereo image was stable and well-
defined. Complex scores were resolved with a nice sense
of detail, and solo instruments had a satisfying presence
While the EDR.9 has a better trackability, this is probably
academic as | experienced no trouble using the 600 LAC
with heavily modulated records such as the Sheffield Tower
of Power or any other record featuring high-amplitude big
drum passages. All in all, the Empire 600 LAC offers per-
formance that comes remarkably close to that of the EDR.9,
which is one of my standards. George W. Tillett

Enter No. 92 on Reader Service Card

An even better Ruby.

Through the use of its technology, Dynavector has

been able to reduce the size of its ruby cantilever—
while dramatically improving performance.

This new moving coil cartridge, the 23R,
has one of the world’s smallest cantilevers.
Measuring only 2.3mm in length, it is
approximately one-third the size of conven-
tional cantilevers.

All musical frequencies travel at differ-
ent speeds. By using a short cantilever,
these frequencies travel along the
cantilever from the stylus tip to
the coils in near perfect unison.
Thus, the reproduction of sound is
like no other in the world.

This shorter ruby cantilever
also minimizes undesired
resonances.

All cantilevers flex back
and forth and set-up un-
wanted vibrations while
tracking your records. By

© 1982 Dynavector

using a rigid ruby, these reso-
nances are greatly reduced.
Because of the canti-
lever's shortness and
material, the 23R’s resonant
frequency is well above
50kHz. Rubber damping is
eliminated and performance is
unaffected by variations in room
temperature.
In short, Dynavector believes its
new 23R has the ability to produce
sound with stunning realism, brilliant
tonal balance and exquisite detail.
For more critical applications and the
ultimate in reproduction, audition the new 17D
Diamond cantilever cartridge which utilizes the

smallest cantilever in the world.

Dynavector Systems USA, 1721 Newport Circle,
Santa Ana, CA 92705.(714) 549-7204

Dynavector

World leader in moving-coil cartridges

Enter No. 12 on Reader Service Card
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EQUIPMENT PROFILE

Manufacturer’s Specifications

Frequency Response: 25 Hz to 16
kHz, to 18 kHz with metal tape

Harmonic Distortion: 0.8% at 0 VU.

Signal/Noise Ratio: 67 dB with Dolby
NR.

Input Sensitivity: Mike, 0.25 mV; line,
77.5 mV.

Output Level: Line, 390 mV; head-
phone, 50 mV to 8 ohms.

Flutter: 0.04% wtd. rms

Wind Times: 90 seconds for C-60

Dimensions: 17-5/16 in. (440 mm) W
x 4-13/16 in. (123 mm) H x 14-11/16
in. (373 mm) D

Weight: 15.2 Ibs. (6.9 kg)

Price: $400.00.
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The Kenwood KX-900 cassette deck offers a number of
features based upon its built-in RAM (random-access mem-
ory) microprocessor and logic-controlled drive system. The e
eject, power on/off, and timer (record/off/play) switches are /‘
at the very left of the front panel, and the light-touch, logic-
controlled transport switches are at the far right. This sepa-
ration from the cassette compartment, next to the eject
button, is not common, but there is no disadvantage to the ¥ ot ".-“\-'
user—it might even be better for the right-handed. The [
switches have large touch plates, making for very easy
actuation, and there are status lights for each function with
the exception of fast winds.

When the RAM switch is set to Counter M. (Memory)
Index, pushing Play and the appropriate wind bar simulta-
neously will secure a fast wind to counter zero and then an
immediate switch into play mode. If Stop is used with a
wind bar, that function is obtained when zero is reached. If
the RAM switch is in Search, the action is similar, but the
stop/play occurs at the beginning (rewind) or end (fast
forward) of the piece being played. If Rec Mute is pushed
just momentarily while recording, recording continues with-
out the signal for five seconds. The pause indicator flashes
and stays on at the end of the period, at which point the
deck switches to record/pause. If longer muting is needed,
Rec Mute is held in for that time, but there is no automatic {‘/ﬁ
pause at the end. Recording can be initiated with a push of |
just Rec, and a flying-start recording also requires only Rec.

All of these transport/recording conveniences will certainly
benefit many. Obtaining record mode with Rec only, how- ——"—‘—"‘1
ever, could lead to inadvertent errors from a sfraying digit. {.J

When the RAM switch is set to Memory, the deck is
readied for programming for automatic playback of up to 15
selections in any desired order. The LED-type memory dis-
play shows single digits up to “9" and a dot and digit for 10
and above: "5" for 15, for example. The selection number
is stepped for insertion by the Program button and entered Fig. 2—Frequency
with the Memory button. Memory Call displays, in order, the responses with Maxell
number of ali selections programmed. Any false entry can XL H-S tape with and
be removed with Clear. Along the same row as these but- without (---) Dolby B NR.
tons are the bias-adjust pot with a helpful center detent, the
tape-select switch (CrO,, FeCr, Normal, Metal), the Dolby
NR switch (Off, On, Filter Off), and the dual-concentric
record-level pots. The knobs on the switches and pots are
on the small side, which makes turning somewhat difficult.
The designations are silver on a dark background, and
good illumination is needed for easy reading. At the top of
the panel is a light-green Dolby NR status indicator, rather
out of the way and low in intensity to catcn the user's
attention. On the other hand, the fluorescent bar-graph
meters are very bright, easily read under any lighting condi- i
tion. At zero and above, the segments are red-orange, r/ "‘l
calling attention to the possibility of distortion. At “—1" and
above, there is a short-time peak hold, which is an addition-
al plus for these peak-responding meters.

Jacks for headphones and left and right microphone
inputs are at the bottom right of the panel, with the mike/line
selector switch just above. The line in/out phcono jacks are Fig. 3—Frequency
on the rear panel. responses with TDK MA-R

An examination of the internal construction of the Ken- tape with and without (---)
wood deck showed excellent soldering on the p.c. boards Dolby B NR.

Fig. i—Frequency
responses with BASF
Professional | tape with
and without (---)

Dolby B NR.
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The Kenwood KX-900’s
record and playback
responses were all quite
good and superior to the
deck’s specifications for all
three tape types.

Fig. 4—

Third harmonic
distortion vs.
level at 1 kHz
with Dolby B NR.

O BASF PROFESSIONAL T
O MAXELL XLE-$
O TDK MA-R

Fig. 5—Third harmonic
distortion vs. frequency
with Dolby B NR at 10 dB

below Dolby level with
TDK MA-R tape.

Table |I—Record/playback responses (—3 dB limits).

With Dolby B NR Without Dolby NR

Dolby Lvl -20dB Dolby Lvi —20 dB
Tape Type Hz kHz Hz kHz Hz kHz Hz  kHz
BASF Professional | 20 9.7 20 188 20 98 20 19.0
Maxell XL I1-S 21 11.7 20 205 21 117 20 207
TOK MA-R 20 130 20 209 20 130 20 209

Table lIl—Signal/noise ratios with IEC A and CCIR/ARM
weightings.

IEC A Wtd. (dBA) CCIR/ARM (dB)
W/Dolby NR Without NR W/Dolby NR Without NR
Tape Type @DL HD=3% @DL HD=3% @DL HD=3% @DL HD=3%
BASF Professional | 63.3 671 552 584 614 652 520 55.2
Maxell XL 11-§ 650 659 573 580 642 65.1 54.4 55.1
TDK MA-R 622 649 542 566 612 639 518 542

with interconnections made primarily with wirewrap and
multi-pin cables. There were labels for the various adjust-
ments, and all of the parts were identified. Of particular
interest was the two-motor drive with a good-size flywheel.

Measurements

At first check, there was a large high-end roll-off in the
playback of a test tape. Adjustment of head alignment
gained the satisfactory result of all points within 2 dB of
standard at both equalizations. This emphasizes the possi-
ble need for alignment after the shipment of any recorder.
Play speed was on the high side, 1.3% fast, and play-level
indications were slightly high. The record/playback re-
sponses were given a quick look with pink noise and the "s-
octave RTA. In general, the best results were obtained with
bias adjust set close to the recommendations in the owner’s
manual. A large number of tapes were matched very well,
and BASF Professional |, Maxeil XL 1I-S and TDK MA-R
were selected for the detailed testing. (Especially good
matching was also found with Sony SHF, TDK SA, Sony
FeCr, and most of the metal tapes. TDK SA-X, on the other
hand, seemed to need more bias than could be set.)

The swept record/playback responses were run both with
and without Dolby B NR, at Dolby level and 20 dB below
that. The plotted results for the three tapes are shown in
Figs. 1 to 3, and the 3-dB down points are listed in Table 1.
All of the responses are quite good and superior to the
specifications. The flatness at Dolby level is certainly worthy
of note. In most cases, there was a rise in the response
between 2 and 10 kHz, reaching 2 dB or over with both the
Type | and Il tapes. Increased bias would have brought this
hump down with greater reduction in level at the highest
frequencies, such as in Fig. 3. The phase jitter of a 10-kHz
tone in playback was 25°, fairly good. The output polarity
was the same as the input during recording, but was re-
versed in playback. Bias in the output during recording was
very low. With XL II-S tape, the bias control had a +4 dB
range at 10 kHz. The multiplex filter was down 3 dB at 15.8
kHz and 37.2 dB at 19.0 kHz, excellent attenuation. Erasure
of 100 Hz with metal tape was 60 dB, a very good figure.
Separation and crosstalk at 1 kHz were 57 dB and over 80
dB down, respectively, both outstanding results.

The third harmonic distortion was measured with the
three tapes from 10 dB below Dolby level to the points
where HDL; = 3% while in Dolby mode. Figure 4 depicts
the results, which are excellent for the Type | BASF Profes-
sional | but less so for the other tapes. Signal-to-noise ratios
referenced to both Dolby level and the 3% points shown are
listed in Table II. The figures are really very good, but the
lower values for the Type Il and IV tapes reflect the higher
distortion levels evidenced in Fig. 4. HDL; was also meas-
ured as a function of frequency at —10 dB from 30 Hz to 5
kHz with Dolby NR and TDK MA-R tape. The distortion is
fairly low in mid-band, and the rise at the low end is moder-
ate. At 5 kHz and above, the distortion level was drop-
ping—unusual, and much better than the typical deck.

Input sensitiviies were 0.19 mV for mike and 74 mV for
line. The mike input overload point was a rather low 13 mV,
first evidenced with flattening of the positive peaks. The
input overload for line, in contrast, was more than high
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The KX-900 matches up
very well with a large
number of tapes, so good
results can be easily
obtained.

enough: Somewhere over 22 V. The line input impedance
was 41 kilohms at 1 kHz with the input pots at mid-position.
Output clipping appeared at a level equivalent to + 14 dB
relative to meter zero. The line output was 390 mV at meter
zero, dropping to 320 mV with a 10-kilohm load—indicative
of a source impedance of 2.12 kilohms. The headphone
output was 47 mV to 8 ohms. There was adequate volume
with all of the headphones tried, except perhaps for high-
level freaks. The level meters had a very fast response,
reaching zero with a 5-mS burst. Decay time for 20 dB was
0.5 S, also on the fast side. The bar graphs consist of 12
segments each, from * —20" to " +8.” Calibratjon of each of
the steps was excellent, with those from “— 10" to “+8"
within +0.2 dB, one of the most accurate seen to date.

Tape play speed varied 0.02% at most with time, and
there was substantially no change with other line voltages.
Flutter was consistent from one end of a cassette to the
other and from one tape brand to another, but it was on the
high side. Typical values were +0.14% weightsd peak and
+0.09% weighted rms. Wind times were 85 seconds for a
C-60 cassette, logic-transport response times were about 1
second, and run-out to stop was 2 seconds.

Use and Listening Tests

Tape loading was a simple drop-in-and-push operation.
Access for maintenance was excellent with the clear door
cover removed. All controls and switches were completely
reliable throughout the testing, but it was a little frustrating
at times trying to check settings if room lighting was dim.
Considerable advantage was taken of the various search
and memory features, including RAM. Timer start in record
or play was just fine, with a three-second delay after turn-
on. Rec Mute seemed to have the just-right approach:
Automatic muting and stop (record-pause) for RAM use, or

longer mutes by holding the button. The convenience of
going into record with just one button was quite obvious,
but | remained skeptical because of the error possibilities
mentioned earlier.

The fluorescent bar-graph meters were very easy to read
with any room lighting because of their brightness and
excellert action. The peak holds of about one second were
extra helpful with the slightly fast decay. Record levels were
set very quickly as desired, although there was a little
fussing because of the small knobs on the dual-concentric
record-level pots. The bias adjust was an essential part of
the matching to many different tapes. The instruction man-
ual was well written, with lucid text on RAM and memory
functions. lllustrations were well done and pertinent to the
text, and the list of reference (deck setup) and recommend-
ed tapes is most desirable and helpful in a cassette deck
instruction manual.

Listening tests included pink noise and discs for sources.
Among the records were the dbx-encoded version of Chal
font's The Empire Strikes Back and Mobile Fidelity's record-
ing of Holst's The Planets with Solti and the London Philhar-
monic. In all cases, the metering aided recording in obtain-
iNng good levels without evident distortion. The metal tape
showed the least sensitivity to overload distress. There was
a slight shift in the sound balance from the original, some-
times it seemed to be a case of more presence—different,
but not negative in character. Pause and stop sounds were
slightly out of tape noise.

The Kenwood KX-900 has a number of features providing
convenience for the user, and these, when combined with
its performance tevel, represent good value when com-
pared to other decks in the same price range.

Howard A. Roberson
Enter No. 93 on Reader Service Card
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FQUIPMENT PROFILE b

150 pF.

MISSION 776
PREAMP

Manufacturer’s Specifications
Input Sensitivity: Phono, 2.0 mV for kHz.
1-V out; line, 100 mV for 1-V out.

Phono Overload: 150 mV at 1 kHz.
Nominal Output Level: 1 V rms.

Maximum Output Level: 11 V peak.
Phono Input Impedance: 47 kilohms, dB.

Output Impedance: 250 ohms.

Signal-to-Noise Ratio: Phono, 80 dB,
A wtd., re: 5 mV input; line, 95 dB,
CCIR wtd., re: 200 mV input.

THD: Less than 0.05%, 20 Hz to 20

SMPTE IM: Less than 0.05%.

TID: Zero.

Frequency Response: Phono, RIAA,
+0.2 dB; line, 20 Hz to 20 kHz, -0.1

Weight: 25 Ibs. (11.36 kg).
Price: $997.00.

I had not ever heard of Mission Electronics until their
impressively heavy carton arrived, containing their Model
776 preamp. As my local deliverer handed the package to
me, | felt sure that a mistake had been made and that the
company had actually sent their matching power amplifier
(the Model 777). The mystery was solved when | opened

the package and discovered that Mission Electronics (with

facilities in Canada and the U.K.) chose to use a very heavy
casting as the foundation for this preamplifier, which is quite
“lightweight” in terms of control features and switches. As
stated in their preambie on design philosophy in the own-
er's manual, the folks at Mission “strongly believe in straight
line amplifier design, eliminating ail unnecessary, fancy and
harmful features offered by most designs on the market.”
While 1 would certainly agree that the heavy casting (which
manages to sculpt the letters M 1S S| O N in the form of a
massive front panel) is not “harmful,” it certainly is “fancy”
and, with all due respect, “unnecessary.

Leaving aside the aesthetic question of whether one will
be attracted to this extremely robust design package, | do
wish that Mission had not gone quite so far in eliminating
the extras. While the volume control is easy enough to
identify, since it has a circle of progressively larger dots
molded into the knob, the source selector doesn't identify
which dot is for which program, nor are the positions of the

tape monitor and the mono/sterec pushbuttons labeled.
While this potential confusion will probably not be a factor
after the first couple of uses, | do not think it would have
harmed the design at all had the frant of the casting carried
tiny nomenclature letters. There isn't much more to say
about front-panet controls because I've just named them all.

There is a fair amount to say about the circuitry of this
preamp, which | must admit, is superbly conceived and
equally superbly crafted and assembled. The 776 is modu-
lar in construction. The few switches and connectors used
are of extremely high quality, in some cases of military
grade, with gold-plated contacts. The tfayout of modules
minimizes the length of interconnecting tracks, and most
circuit paths are doubled up on both sides of the printed
circuit modules to reduce resistance. Where coupling ca-
pacitors were needed in the signal path, polyester-film ca-
pacitors have been mixed and doubled up to reduce what
Mission terms the “sonic signature” of one type or make.
Similarly, 1% metal-film resistors are used throughout the
preamp.

Perhaps the most unusual part of the design is the power
supply, which is actually derived from two rechargeable,
sealed batteries which provide 25V d.c. at 1.5 ampere/hour
capacity. The supply voltage goes through two stages of
filtering, first 10,000 wF and then 2,200 pF, and then is
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separated into two channels, which are decoupled by
means of 4.7-pF polyester-film capacitors. Mission’s intent
with this design is to ensure no line-induced hum, low input
impedance over the audio spectrum, and high interchannel
rejection. The battery recharging system is interesting in
that when the preamp is actually playing, all a.c. line input
is cut off; when it is not in use, the system goes into full-
charge mode, switching over to trickle charge when the
battery is within 97% of full charge. Mission says that the
battery will deliver optimum performance for at least 20
hours of continuous use.

The phono stage of the 776 uses a low-noise differential
amplifier followed by a current-pumping, voltage-ampilifier
stage. There is no arbitrary roll-off of the RIAA curve at the
low end in order to ensure phase accuracy at extreme bass
frequencies. Overall feedback in this stage is less than 10
dB at 20 Hz. The line amplifier stage is a simple common-
emitter stage followed by a current-pumping voltage ampli-
fier. Overall feedback in this stage is less than 20 dB with
an output impedance of 200 ohms.

The preampilifier module has a gain of 54 dB, making it
suitable for all moving-magnet cartridges and some high-
output moving-coil cartridges. Input loading for the car-
tridge can be changed by inserting appropriate low-noise
input resistors across the input plug-in component sockets
on the rear of the preamplifier.

The back panel of the 776 features a detachable line
cord and a line fuse housing, the preamp output jacks, tape
output jacks, tape in jacks, AUX and phono input jacks, a
ground terminal, and a balance control which is outside the
signal path of the preamplifier and can be adjusted in 1 dB
steps to a maximum of 4 dB. Balance adjustments are
achieved by switching parallel resistors in the feedback
loop.

Measurements

Input sensitivity (for 0.5-V output) measured 1 mV at 1
kHz for the phono inputs and 55 mV for the line (high) level
inputs of the Model 776 preamplifier. The phono inputs
were able to handle 180 mV of input before overload distor-
tion of the phono-equalizer stage was evidenced. Total
harmonic distortion, via the line inputs, measured a mere
0.0025% at 1 kHz, increasing insignificantly to 0.02% at 20
Hz and 20 kHz, still well below the published figures of
0.05% and certainly orders of magnitude below audibility.
SMPTE-IM distortion measured 0.0045% (for nominal 1-V
output), and | could detect no trace of intermodulation
products when | attempted to measure CCIR or IHF IM
distortion using the equal-amplitude twin-tone method
which appties to these two types of tests.

Signal-to-noise ratic for the phono inputs measured a
very high 87 dB, while for the line inputs it was 90 dB. Both
measurements are referenced to 0.5-V out, with 5-mV input
in the case of the phono circuits and 0.5-V in for the line
amplifier. Despite the fact that during operation of the Mod-
el 776 all a.c.-line input current never gets beyond the cord,
there was nevertheless an improvement noted when the line
cord was physically disconnected from the rear of the unit,
and it was in this mode that the above readings were
obtained. Since S/N figures with the cord connected were
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Fig. 1I—RIAA playback
characteristic.

between 2 and 4 dB worse, | would urge users of this
preamplifier to connect the cord only when recharging the
battery and when not using the preamplifier during music
reproduction.

| plotted the RIAA response curve for the Mission 776
from 20 Hz out to beyond 20 kHz, and the results are shown
in the video printout of Fig. 1. Notice that there is no roll-off
observed at the extreme bass end of the curve, confirming
Mission's claim that they allow the RIAA equalization net-
work to continue all the way down to infrasonic frequencies.
While this makes for excellent bass reproduction and accu-
rate phase response, it does demand that a very high-
quality, rumble-free turntable be used with this equipment,
especially since there is no built-in subsonic filter circuitry.
Even moderately warped recordings could have an adverse
effect on sound reproduction quality given this kind of ex:
tended boost in the RIAA response curve.

Use and Listening Tests

Certainly, the sound reproduction quality of this preampli-
fier comes about as close to the idealized “straight wire with
gain” as that of any preamplifier | have auditioned in recent
months. My own feeling is that even though Mission wants
the product to be as free of extra frills as possible, having a
second tape-monitor circuit for tape-to-tape copying would
in no way detract from the straightforward signal-path ap-
proach they espouse. | rather wish that | had had the
company's matching (and 10 pounds heavier) Model 777
through which to listen to the 776, so that | might have
judged the system as a whole. The owner's manual deals
with both of these products, alternately skipping back and
forth in its discussions from the preamplifier to the amplifier
as if they were meant to be purchased as an inseparable
pair. Stacked above each other, they would read:

MISSION
MISSION

Alone, the 776 seems, somehow, like a Mission that's

incomplete. . . . Leonard Feldman
Enter No. 94 on Reader Service Card
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FQUIPMENT PROFILE

GAM
ELECTRONICS
STEREO ONE
FM ANTENNA

Price: $69.95.

GAM antennas, | learned, are manu-
factured in Manchester, N.H. by GAM
Electronics, Inc. who also specialize in
the design and manufacture of high-
gain communications antennas. The
FM antenna, which | tested in my lab,
is marketed in the U.S. by Castle Mar-
keting and in Canada by Mari-Tech
Systems, Inc. There were no perform-
ance specifications supplied with the
unusually configured antenna other
than the claim that it “gives up to twice
the power of conventional dipole an-
tennas” and that it is “suitable for ei-
ther indoor or outdoor use.”

The GAM Stereo One antenna con-
sists of a stainless-steel whip which is
mated through silver-plated, brass
couplings to a precision base trans-
former which is hermetically sealed
within a high-impact PVC tube. A
heavy-duty aluminum base bracket al-
lows for mast or windowsill mounting.
When fully assembled, the Stereo One
measures 76 inches in height. It is ex-
tremely light, however, weighing a
mere 12 ounces. Connection terminals
are intended for 300-ohm twin-lead ca-
ble, but a 75/300-ohm balun trans-
former can be used at either end of the
transmission line should you want to

use a 75-ohm coaxial downlead for re-
duced noise pickup or because your
tuner is only equipped with that type of
input.

While | was very much impressed
with the performance of the GAM Ster-
eo One, | must warn prospective users
of two things which may dictate
against its use in certain circum-
stances. The antenna is omnidirec-
tional. That is, it is equally sensitive to
signals arriving from “all points" on the
compass. The “whip,” after all, is in-
tended for vertical orientation, which
means that it does not even have the
familiar “figure-8" directionality of a
simple half-wave dipole. Normally, |
would be wary of such an omnidirec-
tional FM antenna, particularly in mid-
city locations where multipath prob-
lems abound or in near-suburban
areas where features of the local ter-
rain or man-made structures also
cause signal reflections. While my own
lab's location fits the second of these
descriptions, | was both surprised and
gratified to find that the GAM Stereo
One did not aggravate multipath dis-
tortion problems in my area.

The secord precaution which
should be observed results from the
excellent gain characteristics of the
antenna itself. Particularly when
mounted outdoors and located fairly
close to transmitters, the Stereo One is
going to present an unusually strong
signal to the antenna terminals of your
tuner or receiver. As even the repre-
sentatives of the company were quick
to admit, low-quality tuners equipped
with poorly designed front-ends are
likely to be overloaded when present-
ed with such powerful input signals.
No such problems should be encoun-
tered when using mid-priced to high-
end tuners or receivers which have
adequate r.f. circuitry.

Measurements
To be fair in testing the GAM Stereo
One, | decided to treat it as though it
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The GAM Stereo One can
be recommended as an
excellent alternative to the
Tee-shaped antenna made
from 300-ohm twin-lead.

were an indoor antenna. In that way, |
was able to compare its gain with that
of a standard half-wave dipole of the
type normally supplied with most tun-
ers and receivers, the simple Tee
shaped from 300-ohm cable. From
previous experiments involving anten-
na testing, | know that if | were to
mount this (or any other) antenna on
my roof, at an elevation of approxi-
mately 30 feet above ground level, sig-
nal strengths observed would increase
by a factor of from 10-to-1 to 50-to-1.
(My lab is located approximately 20
airline miles from most of the FM
broadcasting antennas in the New
York metropolitan area.)

For a meaningful comparison be-
tween a conventional dipole and the
GAM Stereo One, | positioned both an-
tennas at the same spot in my lab (at
ground level). With my assistant opti-
mizing the orientation of the dipole for
maximum signal pickup, | recorded
signal strengths for three received sig-
nals, one at the low end of the dial,
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another at mid-band, and the third at
the high-end of the dial. The experi-
ment was repeated, using the GAM
Stereo One and observing signal
strengths for the same three stations.
In the case of the GAM Stereo One, no
specific orientation was needed, since
it was positioned vertically. Table |
shows the results obtained. Readings
are in microvolts, into a 75-ohm imped-
ance. (A transformer was used be-
tween the antennas and the input ter-
minals of my field strength meter.)
From these measurements, it is
clear that the GAM Stereo One does
provide substantially more gain than
an ordinary dipole—even one oriented
for best reception. While | would still
recommend a multi-element, direction-
al outdoor FM antenna for best possi-
ble reception under all conditions, the
GAM Stereo One would make an ideal
window-mounted antenna in such in-
stances where rooftop antennas are
impractical or impossible. It would also
make an excellent indoor antenna al-
ternative to the less-than-ideal flexible-
wire dipoles normally supplied by FM
hardware manufacturers. The unit was
obviously designed and made by peo-
ple who know a great deal about an-
tennas and what makes them work
well. Leonard Feldman
Enter No. 95 on Reader Service Card
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Now available for the first time to the
home audiophile, SONEX was originally
developed for use in professional sound
studios to help engineers create the best
possible recordings. SONEX has also
been used by many major component
manufacturers for the development and
evaluation of their products. In fact, sev-
eral loudspeaker manufacturers incor-
porate SONEX in the design of their
speaker systems.

SONEX is an acoustical treatment mate-
rial designed to help you achieve the fin-
est sound quality possible from your
audio system. SONEX is highly attractive,
very durable, easy to install, and can be
placed virtually anywhere. And, unlike
many other audio components, you can
begin with just a few sections of SONEX,
gradually building your listening room
into a truly professional sound studio.

SONEX improves your sound in these
important ways. First SONEX corrects
stubborn room problems such as
“"boomy” bass, overly bright highs, and
“slap echo.” Secondly, SONEX smooths
out frequency response problems
caused by room interaction with your hi-fi
system. SONEX also reduces ambient
noise, allowing your system to achieve
greater dynamic range and allowing you
to listen atreduced levels (which helps to

Transform your listening room R
into a professional sound studio ™%

keep the neighbors happy). Finally,
SONEX gives your room a true profes-
sional look and feel, while helping you to
achieve better sound reproduction.

SONEX is manufactured into its unique
wedge shape from a highly advanced
open-cell urethane material. Both the
“cells” and the shape of this material aid
in the absorption of soundwaves. These
“cells” are highly effective in converting
sound energy into heat energy, while the
wedge design “captures” the soundwave
and keeps it from reflecting back into the
room. This wedge pattern also creates
more surface exposure of these “"cells”
allowing for up to 300% more absorptive
surface area than on flat material.

SONEX has been used by hundreds of
people in businesses that depend on
high quality sound. Here are afew of their
comments:

“I highly recommend SONEX for home
use. it has been instrumental in helping
our salesmen properly demonstrate loud-
speakers in our sound rooms.” Geoff
Court, Owner, Audio Auditions, Minnea-
polis, MN.

“I recommend SONEX to all of my cus-
tomers that have room problems.
SONEX can improve the sound of sys-
tems ranging In cost from several hun-

NAME
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dred to several thousand dollars.”
Mike Shotts, Owner, The Soundtrack,
Auburn, AL.

“"SONEX has been the missing link in
home audio reproduction. It is the one
product desperately needed by home
audio enthuslasts. We recommend It
highly.” Doug Johnson, Executive Vice
President, Sound Connections Intl.,
Tampa, FL.

“SONEX Is extensively used in our engil-
neering soundroom. It is invaluable for
the testing and listening evaluation of
our state-of-the-art electronic compo-
nents.” Rich Larson, Chlef Engineer,
Audlo Research Corp., Minneapolis, MN.

SONEX will soon be available at retail
audio dealers across the country. How-
ever, you do not have to wait to enjoy the
benefits of SONEX in your own listening
room. SONEX can be purchased directly
from our factory. Each carton of SONEX
contains 16 square feet of material and
includes an application manual to help
you achieve the best possible sound
reproduction from your system. SONEX
is also perfect for use with holographic
units and other image enhancers.

Carton(s) of SONEX in grey at $39.95 each for a total of $
______ Carton(s)of SONEXin brown at $39.95eachfora totalof $_____

. (Inctude $1.50 for postage & handling per carton).
. (Include $1.50 for postage & handling per carton).

illbruck/vsa

P.O. Box 24470
Minneapolis, Minnesota 55424
(612) 9346179



DEAR EDITOR

Philadelphia Fidelity
Dear Editor:

Bert Whyte's story in the June 1981
issue, “The Roots of High Fidelity
Sound,” brought memories of that pe-
riod. | was stationed in Philadelphia as
Superintendent of Service for the Elec-
trical Research Products Inc., com-
monly known as “ERPI." ERPI was the
theater division of Western Electric
which installed and serviced sound
picture recording equipment in the
studios and reproducing equipment in
theaters throughout the United States
and the world. Your article reminded
me of our part in servicing the equip-
ment used in the first demonstrations
of stereo.

The year was 1933 when a demon-
stration was put on at the Franklin Insti-
tute in Philadelphia. The results were
so well received that a second show
followed for the general public at the
Philadelphia Academy of Music. Three
sound channels were used. The
speakers were set up on the large

stage, hidden from view by a scenic
stage set. The microphones were
placed in the rehearsal room off-stage
in another part of the building.

A trial run was made for the engi-
neers and technicians at which | was
present. Joe Maxwell came on stage
to tell us what we were about to hear.
The large stage was darkened and
someone was heard sawing off a
board or plank which dropped to the
floor. A voice on the far side called out,
‘Hey Joe, throw me the hammer.”
“Sure Mike, here it is.” One needed
only a little imagination to picture the
action as the hammer dropped at
Mike's feet. The demonstrations in-
cluded the effect of frequency re-
sponse from the early phonograph re-
productions and the improvements
made over the years. Sound was
made to appear over the heads of the
audiences. Finally the symphony and
chorus were heard as if in place with
the orchestra in the pit, but still no sign
of a performer. A soloist was heard

backstage and the sound of her voice
came on stage to the center, and as
she seemed to actually step across
the footlights, it was unbelievably real-
istic. Something strange was happen-
ing that would never be forgotten.

A day or two later the demonstration
was repeated for the general public
with the addition of a control console
placed in the balcony for conductor
Leopold Stokowski to control frequen-
cy and volume of the three channels
as well as lead his orchestra by remote
control.

These demonstrations were truly the
first on a grand scale of three-dimen-
sional sound and could be called “The
Roots of Stereo.

Robert S. Barnes
Baldwin, New York

Erratum

The correct price of the classical al-
bum Mahler: Fourth Symphony (CBS
MY 37225), reviewed on page 24 of
the April issue, is $5.98.

IME

loudspeakers

— “One of the most
musical sounds”

— “Spectacularly wide
in dynamics”
— “Pristine clean”™

— “Sharp and precise
transient response”’

— “Aliveness and spatial
perspective”

Bert Whyte / Audio Magazine

ELECTRONICS

Annour

Professional Monitor
Studio Monitor

5226 State Street / Saginaw, Michigan 48603-3714 / Telephone (517) 790-2121
To be premiered at the CES — June 6 - 9. Conrad Hilton / Chicago

the standard
by which others
- are judged

éiaéﬂe New

Special Application Control Monitor
Reference Standard Professional Monitor Mk ViI
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‘CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING
RATES

BUSINESS ADS—75¢ 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.
ORDERS WILL NOT BE PROCESSED WITHOUT
ACCOMPANYING CHECK OR MONEY ORDER
FOR FULL AMOUNT.

NON BUSINESS ADS—50¢ 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. ORDERS WILL NOT BE PROCESSED WITH-
OUT ACCOMPANYING CHECK OR MONEY OR-
DER FOR FULL AMOUNT.

FREQUENCY DISCOUNT—3 times, less 10%. 6
times, less 15%. 12 times less 20%. (line copy ads
only). AGENCY DISCOUNTS DO NOT APPLY TO
LINE ADS.

DEADLINE—1st of month two months preceding the
cover date. If the first of the month falls on a weekend
or holiday, the closing date is then the iast business
day before the holiday or weekend ADS RECIEVED
AFTER THE CLOSING DATE WILL BE HELD FOR
NEXT ISSUE UNLESS OTHERWISE STATED.

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 reserva-
tion on or before the ciosing 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 advertisers must
suppiy: Complete name, Company name, Street ad-
dress (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 fulfiled will be
short-rated accordingly. Ads submitted for a 3 time
frequency or less are unchargeable. Classified ads
payable in advance BY CHECK OR MONEY ORDER
ONLY. (Sorry, we can not accept credit cards.). Addi-
tional information available upon request. Contact:
Laura J. LoVecchio, Classified Adv. Mgr., 1515 Broad-
way, NYC 10036 . . . Direct Dial (212) 719-6338.

MAIL ORDER AND DISPLAY CLASSIFIED RATE

1 col x 1 $175
1 col x 2 $275
1 col x 3" $375
2 colx 1" $275
2colx 2 $475

ADVERTISER MUST SUPPLY COMPLETE FILM
NEGATIVE READY FOR PRINTING FOR DISPLAY
ADS. PRODUCTION CHARGES WILL BE AS-
SESSED ON AD REQUIRING ADDITIONAL PREP-
ARATION.

AUDIO Magazine
1515 Broadway
New York, N.Y. 10036

SOLVE YOUR HOOKUP &
INTERCONNECTION PROBLEMS

It you have more components than places to hook
them up, we have a switching system for you. For
complete information on switch boxes for your tape
decks, signal processors, speakers, and video com-
ponents, call or write today: NILES AUDIO
CORPORATION/Dept. 2A/13824 S.W. 142 Ave./
Miami, Fl. 33186/(305) 238-4373

FOR SALE

AAAAAAH AUDIOPHILES—FINALLY FOUND YOU! We
are an AMERICAN enterprise specializing in the direct
sale of JAPANESE cartridges « tonearms -« transformers -
cables ¢ interconnects (yes—BANSEI available) « accesso-
ries = etc. Aft manufacturers-lowest prices. Advise your
requirements—we'll quote immediately. INTERSONICS,
PO Box 113, Toyohashi 440, JAPAN.

AAA—AMAZING DISCOUNTS. Jensen, Pioneer, Audio
Vox 7 band 100 watt equalizer, $39.; GX9 50 watt triaxal
$29. Home Stereo. JVC, Pioneer, Sansui. 486 Locust St.,
Brentwood, NY 11717, 516-277-4232.

AAAAHH AT LAST—POLYPROPYLENE DRIVERS, Rib-
bon Tweeters, Xovers, Horns, Plans, Repiacements. New
1982 Catalog $1.00. SOUNDBOX, Dpt. A. 411 South Car-
lisle St., Philadelphia, PA 19146.

AAA SELECTION OF ESOTERIC AND QUALITY COM-
PONENTS, speakers, cartridges, tonearms, turntables, ac-
cessories, or whatever. Write or g:a!l, you'll be glad. Ask for
specials list. Many surprises. Audio Unlimited, 1798B
Technology Drive, San Jose, CA 95110 408/279-0122 1-
6pm M-Th

AAA-Used JAPANESE made Audio equipment. For ex-
ampie NAKAMICHI| Tape Decks, etc. New GRACE F9E's
$112.00 each. Audioworkshop, Box 18009, Seattle, WA
98118 (206) 323-4987.

A&S SPEAKERS has raw drivers, kits and custom mobile
speaker systems. Specializing in plastic cone drivers, our
brands include Audax, Dalesford, Jordan, Dynaudio,
SEAS, JVC, Philips, Becker, Falcon-Acoustics and Peer-
less. Featuring the “Bilt Reid" Signature Kit. Free price list
A&S SPEAKERS, Box 7462A, Denver, CO 80207. (303)
399-8609.

ABARGAIN: GRACE F11L $310, Koetsu SA-1100D,
$499, All unused; want Mcintosh tube amps. (212)-784-
2939 evenings.

, FOR SALE

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

ABARGAIN: Grace 747 unused $200, series-20 crossover
new $495 (212) 784-2939 evenings

ABARGAIN LINN ITTOK $445 unused (212) 784-2939
evenings

ABARGAIN: Technics EPA-100, $235.; Dynavector DV-
17D, $395.; Lustre GST-801, $250.; Dynavector DV-23R,
$195.; Koetsu Black, $425.; JVC UA-7045, $170., Grace
FOE, $129., Latest Promethean, Series-20 Crossover,
$499. Want AR3a. ALL UNUSED, (212) 784-2939 even-
ings.

A BARGAIN! YAMAHA M4 AMPLIFIER, C4 PREAMPLI-
FIER. BRAND NEW, SEALED $650 THE PAIR OR WILL
SPLIT. YAMAHA MC1-S CARTRIDGE BRAND NEW
SEALED $110. AUDIO PRO B2-50 SUBWOOFER MINT
$575. BILL GALLAGHER, 723 HIGGANUM ROAD, DUR-
HAM. CT 06422, (203) 349-1560.

ABARGAIN YAMAHA M2 AMPLIFIER, $800. Unused in
box, (305) 667-2646 evenings.

A BETTER DEAL

AUDIO DISCOUNTS OFFERS A QUALITY SELECTION
OF AUDIO COMPONENTS AT DISCOUNT PRICES. FOR
SPEAKERS, RECEIVERS, CASSETTE-DECKS, TO
TURNTABLES, CARTRIDGES, ETC., OR A NEW CAR
STEREO. GREAT PRICES, SERVICE AND OUR
FRIENDLY SALES STAFF WILL BE GLAD TO ASSIST
YOU. FOR MORE INFORMATION MONDAY THRU SAT-
URDAY, PLEASE CALL 301-593-8224—301-593-8244
OR WRITE TO AUDIO DISCOUNTS, 1026 McCENEY
AVENUE, SILVER SPRING, MD 20301. WE HONOR
VISA & M/C AND C.0.D. FOR YOUR CONVENIENCE.

CAUGHT WITH THEIR PANTS DOWN!

The First Expose on Audio Sales Ripoffs that Affect You!
A former stereo salesman reveals the occurrence of Fraud and llle-
A gitimate and Deceptive Practices in Audio Retailing.
yda YOU WILL KNOW WHAT COMPONENTS TO SELECT, from phono
gl cartridge to state of the art system, without the BIASED OPINION
' OF SALESMEN and others who may not have your best interests at
w heart. With This Book You'll Buy Top Quality and Save With

g Z Ak

Confidence!

% PANTS DOWN!
Available by mail only.

Applicable Sales Tax.

continued satistaction. Trade-ins accepted

-

We offer a FREE page of the book to those who send a self ad-
9 dressed stamped envelope.

Check, Money Order (Visa, Master Charge).
$4.95 plus $1.00 shipping and handling. N.Y. Residents Add

Audio Honesty, P.O. Box 252, Spring Valley, N.Y. 10977.

innovacive aunio

Muslc for your home. We make it simple.
We are experts dedicated to musicat excellence Our demonstrations of audio and video components offer
personal attention and unlimited time for evaiuation. Our extensive library of quality recordings will help you
decide which components are a perfect match to your home environment. Qur service policies provide

YOU WON'T BE CAUGHT WITH YOUR

APT-HOLMAN, AUDIO RESEARCH, BANG & OLUFSEN, BEDINI, BOSTON ACOUSTICS, B & W, BRYSTON, COTIER,
DAHLQUIST, DENON, DYNAVECTOR, FIDELITY RESEARCH, GRADO, INNOTECH, KLIPSCH, KLOSS NOVABEAM, KOETSU,
LS3/5A, LINN SONDEK, MISSION, NAD, NAKAMICHI, OBELISK, OHM, PYRAMID, QUAD, REVOX, SIGNET, SUPEX, ETC.

182 HENRY STREET o BROOKLYN HEIGHTS, NY 11201  (212) 596-0888

\
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ABSOLUTE ACCURACY

APATURE - AUDIONICS
ARMSTRONG
AUDIOSTATIC
BEDINI - BERNING
BEVERIDGE - B & W
CHARTWELL - COTTER
CONNOISSEUR
DAYTON-WRIGHT
DECCA - DENNESEN
DYNAVECTOR
ESOTERIC AUDIO RESEARCH
EIDOLON RESEARCH
FRIED - FR - GRACE
GNP - GRADO - HAFLER
HARMAN KARDON
KEITH MONKS
KOETSU - LUSTRE
LIVEWIRE - MIRAGE
MUSICAL FIDELITY
MUSICMAT - ORACLE
PETERSON - PLEXUS
PLASMATRONICS
PROMETHEAN
PSE - REVOX - RH LABS
RGR + SHAHINIAN
SOTA - SOUND LABS
SPATIAL - STAX
STRELIOFF - SUPEX
SUMO - THE ARM
3D ACOUSTICS
VANDERSTEEN
WIN LABS & MORE
since 1974 Audio One has consistently offered the
ultimate in musically accurate components—before
the reviews. Try the 'World Class’ audio store for your
next purchase . . . there is a difference.

AUDIO ONE

Hemosa Beach CA 90254 820 Pacific Coast Hwy
(213) 372-8888
Newport Beach CA
(714) 631-8888
Birmingham M| 48011 1650 South Woodward
(313) 646-6666

By Appointment

FOR SALE

A BETTER WAY TO BUY YOUR AUDIO AND VIDEO
COMPONENTS. Consider the following—DIRECT
SOUND MARKETING can provide you with virtually any
brand of audio or video components (including the esoter-
ics) at extremely competitive pricing, on an in-stock basis.
Moreover, we maintain a complete service facility to han-
dle any service problems. So, if you're iooking for a price,
selection, fast shipments, in-house service and competent
advice we have 1t all, and more. Before you buy anything
please call us at (404) 233-9500 for more information.

Or write to DIRECT SOUND MARKETING, 3095 Bolling
Way N.E., Atlanta, GA 30305. For your convenience use
your Mastercard, Visa, or Amex for fastest service. Sales
tax is charged to Georgia residents only

ABSOLUTE AUDIO: MISSION, RGR, SNELL, NAD,
Leach, V.P.l., Oracle. Thiel, Revox, Marcof, Platter Matter
Audio File 1202 South Congress Avenue, Austin, Texas
78704, (512) 443-9295.

ABSOLUTELY AFFORDABLE AUDIO
Many bargains in high quality esoteric "preowned” equip-
ment from such manufacturers as Acoustat, Audionics,
Beveridge, Dahlquist, GAS, Luxman, Marantz, Mark Levin-
son, Quad, Threshold, and many others. Call or write for
latest offerings.
AUDIOPHILE'S SOUND STUDIO
330 Westgate Mall
Madison, Wi 53711
(608)-273-3211

ABSOLUTELY BEST VALUE S.0.T.A. Buy Direct Tax &
DUTY Free. New model Mayware MkIV tonearm (better
than Formula 4) U.S. Retail $325 Direct price only $135
Mayware MC-2V moving coil cartridge Ogura super-pol-
ished nude diamond 'Vital' stylus U.S. Retail $295 Direct
price incredibly only $79. Sounds better than Ittok/Black
Koetsu al. with more punchy bass. VISA/MC accepted
Professional Literature $1 bill. Mayware P.O. Box 58, Edg-
ware, Middx. England.

ACCURATE, QUALITY HOME/CAR AUDIO AFFORDA-
BLY PRICED!! Denco Audio, P.O. Box 6104-U, Ei Monte,
CA 91734. (213) 961-6158 evenings, weekends. Send
Stamp—MONTHLY SPECIALS, FREE CONTINENTAL
SHIPPING, MC/VISA.

QUALITY AUDIO/GREAT PRICES

Get the best in advice, service and price!
Send $1.00 for our catalogue and handbook.

The AudioAdvisorIne,

Box 6202, G.R., MI 49506 — 616-451-3868

Visa and MasterCard gladly accepted.

ACOUSYIC TEST INSTRUMENTS

USE TO ADJUST EQUALIZERS, OPTIMIZE
SPEAKER PLACEMENT, ETC.

Complete Test Set $449
Calibrated Sound Level Meter $1%9
Fractional Octave Pink

Naise Generator $339
Handbook on Acoustic Testng $10

Free broch. HALL ENGINEERING. Dept. D5
P.0. Box 506, Martinsville, NJ 08836
{201) 647-0377

Vampire Wirca‘h

FOR SALE

ABSOLUTELY THE BEST

WHOLESALE PRICES

HOME AUDIO
SONY - SANSU! » TECHNICS - UVC - PIONEER -
DUAL - HARMAN KARDON - JENSEN -
OPTONICA « NIKKO « TEAC - AKAI - STANTON -
MARANTZ « KLH « SENNHEISER - SHERWOOD -
MAXELL - TDK « EMPIRE - AUDIO TECHNICA -
KOSS & MORE

CAR STEREO
PIONEER « JENSEN « SONY - CRAIG -
BLAUPUNKT « SANYC « CONCORD - MITSUBISHI -
CLARION - AUDIOVOX

VIDEC
RCA « JVC - PANASONIC - SONY -
ATARI - MATTEL

PORTABLES
SONY « AIWA « TOSHIBA - JVC -
SANYO - PANASONIC

WRITE FOR PRICE SHEETS NOW
CAMPUS REPS WANTED

THE AUDIO FACTORY

42-40 Bell Bivd.
MAILORDER DIVISION #203
Bayside, New York 11361
(212) 939-8561

Speaker cable is no longer the weak
link in your audio system.
VAMPIRE WIRE'™ is a ten-gauge,
826 strand, oxygen-free, 99.9% pure
copper speaker wire which can help
to improve the sound of any audio
system.

VAMPIRE WIRE'™ is also an afford-
able speaker cable.

For more information on VAMPIRE
WIRE'™ and the name of your local
VAMPIRE WIRE'™ dealer contact:

Sound Connections Intl.
P. O. Box 16543

Tampa, FL 33687

(813) 985-7033

ABSOLUTE SOUND
MICHIGAN'S HIGH ACCURACY AUDIO DEALER
Will ship postage prepaid anywhere in the United States
CONRAD JOHNSON BOSTON ACQUSTICS

NAIM AUDIO LINN SONDEK
DAHLQUIST NAKAMICHI
MISSION SPECTRUM
HAFLER GRACE
NAD APT
REGA STAX
REVOX ONKYO
SNELL DELPHI
SPENDCOR BRYSTON
THRESHOLD POLK AUDIO

HARMON KARDON GRADO SIGNATURE
Or visit any one of our stores in Southeastern Michigan
DETROIT —12400 Morang (313) 527-2244
ROYAL OAK —4354 N. Woodward (313) 549-7550
ANN ARBOR —312 S. State Street (313) 662-2026
E. LANSING —1045 E. Grand River  ({517) 351-9300
Mastercard, VISA, American Express, Diners accepted

A BUSINESS OPPORTUNITY—Small company has ex-
cellent, unique stereo products, but lacks capital and mar-
keting expertise. Seeks partnership with established firm or
individual. Interested parties write Audio Box 6-82.

ACCURATE AFFORDABLE AUDIOPHILE EQUIPMENT
at very competitive prices. HCM AUDIO, 1363 Longfeliow,
Chico, CA 95926 (916) 343-0558.

ACOUSTAT MODEL FOUR, $1550. pr, {813) 526-3678.

ACOUSTAT SPEAKERS—SUPERB!
In stock. Free Shipping! READ BROS STEREO, 593 King
Street, SC 29403, (803) 723-7276.

ACOUSTIC RESEARCH-9'S SPEAKER's. Brand new,
less than 50 hrs. used. Full 5 yr. warranty in effect. Must
sell for $1300. Call (609) 734-0197 ask for Phillip.

CROWN DISTINCTION & HI-FI SERIES COMPONENTS:
FM-1, EQ-2, DL-2, SA-2, FM-2, SA-2, PL-2, PL-3, PL-4,
etc, IN STOCK—BEST PRICES—IMMEDIATE SHIP-
MENT. (213) 467-5725.

ACT NOW!! ORDER YOUR COPY OF AUDIO PRO'S
SECRET'S BOOK. Loaded with facts and illustrations on
entire Hi-Fi system and acoustics. Send $3.00 to STEL-
LAR INSTRUMENTS, Box 31150-F, Independence, Ohio
44131,

ADD IT UP—BEST PRICES. Some trades accepted. COD
shipping. Help with any service problems. Most brands
available. Best Value. Call Component Discount (616) 457-
6465.

APT: HOLMAN PRE-AMP, MODEL 1 AMP. Call or write
for quotes or information. Designatron’s Stereo Stores,
Inc., 260 Old Country Rd., Hicksville, N.Y. 11801, (516)
822-5277

J
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FOR SALE

ADIRONDACK AUDIOPHILES—Northern New York State
House of Hi-Fi is now open with Mcintosh, Denon, Polk
Audio, Nakamichi, NAD, Apt Holman, Haller, Marcoff,
Sota, Alpine, Sonex, Harman Kardon, RG Dynamics, JBL,
Mariah Acoustics, Shahintan Obelisk, DCM Time Win-
dows, Sony, Fidelity Research, Conrad Johnson, Monster
Cabie, Peerless. Mail or Phone inquiries promptly an-
swered. HOUSE OF HI-Fi, Route 9-Miller Road, Glen
Falls, New York 12801, (518) 793-6639.

FOR SALE

ANTENNA SYSTEMS-FM. FREE SHIPPING WITH THIS
AD. Our $260. system includes: Winegards' CH6065 FM
yagi, Channel Master 95128 rotor with 9523 rotor bearing,
10 feet of 16 gage Duratube mast, a five foot tripod with ail
hardware, 50 feet of coax and rotor wire (add 40c per foot
for longer lengths), lightning protection, and all necessary
hardware and connectors. VISA/MC accepted. The Lee-
lanau Audio Works, P.O. Box 1288, Traverse City, M!
49684,

AFFORDABLE ESOTERICA
Central NY State

RGR APT
QED + NAD MISSION
MIRAGE - LAST HAFLER - KLIPSCH

3D ACOUSTICS - B&O M&K - MONSTERCABLE
BOSTON ACOUSTICS - PLATTER MATTER - CARTALIGN
STELLAR STEREQO
384 Elmira Rd., thaca, NY 14850 607-272-2644

Affordable “State of the Art" audio is now available for your
audition in the relaxed, comfortable atmosphere of our
listening room. We feature:

Dynavector Thiel Sony

PS Audio Grace SME
Fidelity Research Denon AKG
Audio Linear Onkyo DCM
Audible lllusions Grado Epicure
Pyramid Amber Genesis
Rogers Marcof Thorens
Micro Acoustics Supex Hafler
Satterburg Shure Mayware

free shipping anywhere in U.S.
ONE MORE STEREO STORE—408/946-0500
1231 E. Calaveras Blvd, Milpitas, CA 95035

AGFA & AMPEX 10'2"-7" OPEN REEL TAPES! THE
FINEST CASSETTES—DIRECT Il & ASF {C66/C68/C96).
DIRECT-TO-TAPE RECORDINGS for mastertape sound.
WRITE for FREE newsletter. Direct-to-Tape Recording
Company, 14-T Station Ave, Haddon Heights, NJ 08035.

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS, CASSETTE DECKS: ELECTRO-VOICE IN-
TERFACE A, B, C, D SPEAKER SYSTEMS: THORENS
TURNTABLES. ALL IN STOCK—IMMEDIATE SHIP-
MENT.

EAST: 904-262-4000 WEST: 213-243-1168

ALL MAJOR BRAND AUDIO @ WHOLESALE. A&T
AUDIO, SPRINGFIELD, MA 413-737-6227.

ALL QUAD ELS OWNERS obtain improved accuracy,
definition & extended bass with proven update. $125/pr.
No risk, 30 day trial. For information send SASE to John
Koval, Linear Acoustics Labs, 11521 Cielo PI., Santa Ana,
CA 92705. (714) 838-6555.

AMBER products are in stock at HCM AUDIO. (916) 343-
0558. FREE SHIPPING.

AMBER, THRESHOLD, PS AUDIO preamps, Yamaha C4,
and more, Call Jack 408/946-0500.

AMUSINGLY THE SOUND ABSOLUTE? Can't find one?
Fortunately you can. Unique T-24 transformer incorporates
reflected shunt equalization, adapts automatically for any
low impedance 20hm/40hm MC or MM cartridge. Better S/
N than headamps. Superb fatigue-free sound. Sold direct
only $145 inclusive Airmail. VISA/MC. Professional re-
views $1 bill. Mayware P.O. Box 58, Edgware, Middx.
England.

A new Premier at SOUND STAGE. Premier’'s LMX
moving coil 1s one of the most exciting new products
we've heard in years. The high tech “cutter analogue”
stylus configuration recovers more detail and dynam-
ics than we thought possible in the $200 range. Hear-
ing is believing. SOUND STAGE AUDIO, 184-10 Hor-
ace Harding Expwy, Fresh Meadows, NY 11365.

ARC D110B & SP4A, $1300. Phone, 414-654-4108.

A.R.C. EQUIP FOR SALE
D-90 (new), $1390.; D-76-(N) $625.; Sp3 walnut case
$45.; D-100 $450.; D-100(A) $495.; D-100(B) $550.. D-
350(B) $1950.; D-350 $1500.; D-110(B) $1690.
OTHER EQUIP

Mcintosh MR-66 $250.; MC 2105 $650.; {2) MC60 $495.;
MAC walnut cases $30.; Cotter PW-2 $250.; NFB-2 $250.;
Grace G-714 arm $125.; Precision Fidelity M-7 amp (new)
$695.; C-4 preamp $495. CALL 317-283-1361, 8-4 M-F,
ASK FOR DAVE.

ARCAS ENGINEERING TEAC 2A MODS, bring your 2A
into the digital/dbx age. Also microphone preamps and
synthesizer equipment. ARCAS Engineering RFD#3
Burthill Rd. Winchester NH 03470.

A REVELATION:
Ray Lumley's new 100 watt Tube Mono amps are just that.
After carefull listening on a variety of loudspeakers, includ-
ing Acoustat and the State of the Art Audiostatic, we at
Audio Consultants feel that this new product is indeed the
world's finest ampiifier. Weighing 60 ibs each with beautiful
transformers (yes transformers) and finish they are truly
stunning in performance and appearance. For those of you
familiar with the Absolute Sound review of Ray's earlier
product, we can truthfully say these amps are superior in
sound, stability and finish. With the current breed of elec-
trostatics, they have no peer! You won't be disappointed
with M100. Personal and Dealer inquiries to:
ROCHESTER AUDIO CONSULTANTS
25 Buckingham Street
Rochester, NY 14607
Ph. 716-454-2000

ARS NOVA, VITA BREVIS
So don't wait another minute! EARS NOVA wants you
to audition the PREMIER LMX moving coil cartridge
before its too late. Can you imagine another moving
coil cartridge sounding this good for only $200? Not
flkety. Call (or write) EARS NOVA, 749 Middie Neck
Road, Great Neck NY 11024 516-466-5674.

ATTENTION ACOUSTAT OWNERS
Moditications to models 2, 3, 4; Improve bass, midrange,
highs, reduce colorations, improve clarity. Detailed instruc-
tions, send $3.00 to C.S.C., 1595 Main Avenue, Clifton
N.J. 07011

ATTENTION DYNACO AND ALL TUNER FANS: PLL
stereo demodulator (THD 0.04% Separation 45dB) Assem-
bled kits from $24.95. Custom installation $49.95 with free
alignment for FM-1,3. Satistaction guaranteed! Send for
free info. VSM Audio, P.O. Box 114, Maspeth, NY 11378.

in Rochester, New York.

engineering expertise.

components.

650 MONROE AVE.

GALA SOUND

A NEW STANDARD OF EXCELLENCE

Pianist James Gala has established an extraordinary audio salon

Representing only the finest product lines, GALA SOUND sets
a new standard in customer service, staff professionalism, and

Audiophiles from throughout the United States are now relying
on GALA SOUND for the finest selection and service of audio

Select your home audio system from what is fast becoming a
national institution . . . GALA SOUND.

ORACLE » THRESHOLD « QUAD « KEF « B&W ¢ FIDELITY RESEARCH
MAGNEPAN » GRACE » KOETSU « BELLES » MISSION « LUX « NAD « B&O

ROCHESTER, N.Y. 14607

FOR SALE

ATTENTION ALL DYNACO AND DYNA KIT
OWNERS:
Frank Van Alstine can rebuild and/or repair your Dyna
amplifiers, preamplfiers, 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 Dyna St-150, ST-300, and T-120 amplifiers. New
J-FET circuits for Dyna PAT 5 and Bi-Fet preampli-
fiers. Alt new circuits for FM-5 tuners with phase-
tocked loop Mplx, new 8 stage differential IF, new
buffed outputs, no dnft, super musical, super sensi-
tive. We rebuild all ST-400, 410, 416 amplifiers and
can repair any, no matter how badly blown. Externat
100,000 mid 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 T-70 tube amps.
Rebuilt Nagatron, Sonus, and Grado phono car-
tridges. 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 voit and 240 volt moditied 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

BURNSIDE, MINNESOTA 55337 (612) 890-3517

ATTENTION LONG ISLAND and METRO NEW YORK
AUDIOPHILES: Audition Frank Van Alstine modified Dyn-
aco equipment in a home environment. Find out why audio
reviews have been astounded by his lastest modifications.
Auditions by appointment only. Nassau (516) 541-0312.
Suffolk (516) 277-5336.

ATTENTION OWNERS OF RACK MOUNT EQUIPMENT
Beautiful walnut/oak cabinets designed to fit all 19" EIA
rack mount components. Send for free details. Wood Tai-
loring Box 11314, Portland, Oregon 97211

ATTENTION SOUTHERN AUDIOPHILES: Nakamichi,
Bang & Olufsen, Polk Audio, Dahlquist, Carver, V.P.l.
Ortofon, Jensen, Fulton, Visonik, Kloss, Sanyo. Maii orders
welcome. Free shipping. Sound Advice, Village Piaza,
Ruston, LA 71270. 318-255-8000.

%% % AUDIO EMPORIUM, MILWAUKEE—a progressive
alternative. Free caialog. 6914 W. Brown Deer Rd., Mil-
waukee, Wi. 53223, 414-354-5082.

(716) 461-3000

GALA SOUND

AUDIO/JUNE 1982
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o
NAudio/isions

a new store, with a fresh view
on the audio and video horizon

At AudioVisions you will find the very latest in technology.
comblned with truly old-fashloned hospitality.

In-store seminars with noted musicians & engineers
Call us to receive our free newsletter: Discountcon-
cert ticket information, technicai reports. features

* THREE COMPARATOR AUDIO ROOMS »
PLEASE NOTE: APPOINTMENTS SUGGESTED
o IN-HOME SPEAKER TRIALS AVAILABLE »

electronics
DENON<HAFLER«MARCOF+«MITSUBISHI-TOSHIBA

loudspeakers
ACCULAB + ALLISON - DAHLQUIST
DESIGN ACOUSTICS » INFINITY « M&K » THIEL

turntables, cartridges. tape decks
ADC+ ADCOM+DENON+ GRADO+MICRO-ACOUSTICS
SIGNET + SUMIKO +« THORENS

WE REALLY LOVE MUSIC. DO YOU?

Yes! Finally! The SUMIKO Tabie

AudioVisions is new, and the GEM table by SUMIKO also is
new You know about GRACE arms. but did you know that
Sumiko 1s Grace's parent company? The GEM {named for its
sapphire bearing) was engineered around the Grace arms.
which are precision factory-mounted. Essentially identical to
the new Sota except for cosmetics and a superior four-point
suspension An incredibie value. GEM w/Grace arm i1s only
$30 more than Sota w/out any am_ (A notice to Ariston & Rega
tables You guys have had it too easy; now arealgemmakes its
tirst appearance. and already your belts are slipping.)

A MATHEMATICAL EQUATION:
AudioVisions = EXCEPTIONAL VALUES

A Sale On THIEL Loudspeakers 7?77

England has given us many fine loudspeakers Did you know
however. that some of the worid's very finest. most highly
regarded speakers are manutactured by a small. family-run
company n Lexington. Kentucky? THIEL speakers are
designed neither by committee nor by computer Instead. they
are the brainchildren of a single dedicated person. a lone
genus named Jm Thiel People already familiar with the
THIEL name are most likely to associate the name with the
legendary model 03a Meanwhile. the brand-new model D4a
(which incorporates some of the 03a’s technology) I1s quickly
establishing s own proud reputation. (It has just won kudos
trom the prestigious /nternational Audio Review.) And then
there is the model 02, an exceptionally honest budget-priced
speaker which s very efficient, and thus can be happily
matched to budget-priced recewvers. (That's logical, isn't it?
But some other fine budget-priced speakers for example the
B&W modet DM-10, require expensive amplifiers to be driven
properly.) The goal of offering the maximum possible value is
sspecially important to the folks at the THIEL company With
greal effort they managed. during the past two years, not to
nstitute price increases Now, however, in June, THIEL prices
must finally. regrettably. rise. The folks at AudioVisions want
you 1o be aware beforehand of the price increase. Until the
ncrease takes eftect prices PER PAIR, in oak or walnut
remain as follows 02 $310 04a $570 03a $975
(rosewood available at additional cost)

*» MASTERCARD » VISA « AMERICAN EXPRESS »

Real wood finish (not vinyl) audio cabinets
by BARZILAY, NAIAD, CWD. etc

Audiophile records at special prices

Phono needles « Microphones by AKG « Blank tape
Discwasher products, Monster Cable, etc.

FINANCING AVAILABLE FOR QUALIFIED CONSUMERS

near Southern State Parkway & Long Island Railroad
please call for directions

1067 MONTAUK HIGHWAY
WEST BABYLON, NEW YORK 11704

(516) 661-3355

FOR SALE

ATTENTION NY—NJ! !}

< ACOUSTAT +OCM *MONSTER

« ACOUSTIC ELECTRONKCS  « DENON *MUSIC

» AUDIO RESEARCH *FUTTERMAN REFERENCE
+880 *HAFLER *+NAD
+BOSTON ACOUSTICS *INFINITY 4.5 *+RGA

«B&W *+ KENWOOD “AUDIO PURIST * SNELL
+CARVER < LINN PRODUCTS «SUMO

+ DAHLQUIST and more only at

@1 AUDIO

The Audio Professionals since 1972. Only knowledge
and experience equal superior sound and service
Discover tuigh performance stereo with complete
customer satisfaction. For orders and information
(serious inquiries by phone only):
201-744-0600
VISA, Master Charge Accepted
CSA AUDIO
193 Bellevue Avenue
Upper Montclair, NJ 07043

Sound system consultations to home music lovers,
professional theatrical arts and the audio industry.

ATTN: WANTED, MCINTOSH, MARANTZ, ARC, TUBE,
JBL HARTSFIELD & ELECTROVOICE PATRICIAN
SPKRS. 713-728-4343, M. CORB, 11122 ATWELL,
HOUSTON, TX 77096.

ATTRACTIVE PRICES: LINN ITTOCK, ASAK, DYNA-
VECTOR, STAX, DENON, FR GRACE, FULTON,
KOETSU, QUAD 63, LUSTRE, BRB SYSTEMS, GRANT
LUMLEY. ETC. ALSO SOTA SAPPHIRE & TUBE CLAS-
SICS. S.AASE. 713-728-4343. MAURY CORB, 11122
ATWELL, HOUSTON, TX 77096.

AUDIO MODIFICATION MANUAL-230+ pages step-by-
step procedures for many common components. Data ap-
plicable to almost any unit. Tube circuitry emphasized.
Applauded by AUDIO, STEREOPUS, HIGH FIDELITY,
SOUND ADVICE, et al. Unique information provided no
where else. $25 USA/CANADA, $27 elsewhere. California
tax applicable. Master Charge/VISA Welcome. (714) 278-
3310. AUDIO DIMENSIONS, 8888 Ciairmont Mesa Bivd.
San Diego. CA 92123

FOR SALE

AUDIO CONNECTION
IN NORTHERN NEW JERSEY

Amber Electrocompaniet PS Audio
Audio Pro Fuselier Pyramid
Belles Research Grace-Grado Rogers
Benchmark Leach LSR&D Spica
Clarke Systems Logic Thiel
Delphi Lurne Vandersteen
Denon Magnum 95 FM VPI
Dynavector Michell Win MC-10

615 Bloomfield Ave., Verona NJ 07044

(201) 239-1799
AUDIO HOUSE—FLINT MICHIGAN

ACCOUSTAT LEACH LSR&D MORDAUNT-SHORT
ROGERS SYMMETRY ARISTON
AUDIO PRO REVOX

Big #12 gauge Gonza speaker wire 100 ft, $45. Sample
$1.00. 4304 Brayan. Swartz Creek, Mich 48473, 313-655-
8639 by appointment.

AUDIO LTD
IN CHAMPAIGN, ILL.
Quad KEF David Hafler
Carver NAD Linn Sondek
Mission Vandersteen Dynavector
Audio Research 3-D Acoustics Rega

and much more. 115 N. Walnut 61820. 217-359-3774.

AUDIO NEXUS: EXPERTISE IN NEW JERSEY
Your search has ended. Let us connect you to the world's
tinest loudspeakers, Fried Products. (201) 464-8238, 474-
2910.

Pioneer Car Stereo KP1500 95 00 Pioneer Car Speakers 15106 33.(
Pioneer Car Stereo KP2500 109.00 Pioneer Car Speakers 15107 36
Pioneer Car Stereo KP4500 119.00 Pioneer Car Speakers 15108 45
Pioneer Car Stereo UPK2200 119.00 Pioneer Car Speakers 15121 30
Pioneer Car Sterea KP3500 12500 Pioneer Car Speakers 15162240
Pioneer Car Stereo KP5500 123.00 Pioneer Car Speakers 5167 50
Pioneer Car Stereo UKP4200 129.00 Pioneer Car Speakers TS168 80

Pioneer Car Stereo KP8S500 139 00
Pioneer Car Stereo UKP5200 145.00
Pioneer Car Stereo KPE500 149 00
Pioneer Car Stereo UKP7200 165 00
Pioneer Car Stereo UKPS600 169 00
Pioneer Car Stereo KE2100 169.00
Pioneer Car Stereo KP7500 17900
Pioneer Car Stereo KES100 209.00
Pioneer Car Stereo XPB00D 139.00
Pioneer Car Stereo KPX3600 175 00
Sony Car Stereo XR25 1490
Sony Car Stereo XR35 17900
Sony Car Stereo XR55 ~ 239.00
Sony Car Stereo XRS50  199.00
Sony Car Stereo XR50B 209 00
Sony Car Stereo XR77 ~ 319.00
Panasonic Car Stereo C0S646 119.00
Panasonic Car Stereo COS661 139.00
Panasonic Car Stereo CQS686 13900
Panasonic Car Stereo CQS756 189.00
Biaupkunt Car Stereo CR2010 269 0
Blaupkunt Car Stereo CR2002 209
Blaupkunt Car Stereo CR3001 439.00
Blaupkunl Car Stereo CR5001 3’29(20

Fox XK Remote 2500
Fox Superfox Remote 249 00
Fuzzbuster Superhet 199.00

>

Pioneer Car Speakers TS694 55.(
Pioneer Car Speakers 156% 75
Pioneer Car Speakers 15697 9000
Pioneer Car Speakers 156% 9500
Pioneer Car Speakers 15638 110 00
Pioneer Car Speakers TSX5 6900
Pioneer Car Speakers 1SX6 7500
Pioneer Car Speakers TSX9 129 00
Pioneer Car Stereo GM4  49.00
Pioneer Car Stereo GM120 109 00
Sony Car Stereo XR70 27900
Sony Car Stereo XR70B 289 00
Sony Car Stereo XM45 69 00
Sony Car Stereo XM55 100 00
Sony Car StereoXM120 209 00
Sony Car Stereo XME7 129 00
Panasonic Car Stereo CQS761 199 00
Panasonic Car Stereo 05791 219.00
Panasonic Car Stereo (05820 239.00
Panasonic Car Stereo C0S900 319.00
Sanyo Car Stereo FTC5 63 00

SR838838=2E=

00 Sanyo Car Stereo FTC26 9500

Sanyo Car Stereo FTC18 139 00
Sanyo Car Stereo FTC16 139 00
Whistier Z70

Whistler Q1000 229 00
Whistler Q1000 Remote 26900

DISCOUNT WORLD. PO BOX 191 MINEOLA. NY 11501 516-294-6136
Shipping charges are *4.00 per order except orders destined for
Puerto Rico. Alaska. Hawail, APO and FPO (these orders require
shipping charges of °8.80 per order) Write for FREE catalog.

AUDIOPHILE CASSETTE INSERT CARDS
Improved design of ones provided by tape manufac-
turers. Don't reuse those old cards, replace them! 1
pack of 10 cards $1.50 plus 50¢ postage & handling.
Or send a SASE for a free sample to: RECORDING
INDEX SYSTEMS, BOX 1624, LAFAYETTE, CA.
94549

AUDIO PRO B2-50 SUBWOOFER, HARDLY USED
COST $995 TAKE $600 OR OFFER, (413) - 253-5415
EVES. KEEP TRYING.

audio renaissance, inc.
audio research +r music reference v linn products
audible illusion ¥: theta +r precision fidelity 7 kef
mordaunt-short 1 dynavector v revox grace
merndian ¥r stax vr chartwell ¥ ps audio 7+ symmetry
¥r rega vr and more
we stock one of the largest
collections of audiophile albums in mid-america
try our modifications for improved high end

bryston mod-ampiitiers dahiquist dq10 mod
the dynamic headroom and brute power of the audio
research D160 make it the finest sounding amplitier
we've heard. We now have a D160 on display for your
evaluation.

4122 broadway, kansas city, mo 64111
(816) 531-3261

AUDIO RESEARCH AMP MOD PLANS FREE
Send us your modet number and we will give you plans
that will correct power supplies and circuits. $1 postage.

TUBE GOD
33 North Riverside Ave.
Croton-On-Hudson, NY 10520
(914) 271-5145

AUDIO RESEARCH D-79, $2250; SP 6C, $1600.; LINN
TURNTABLE, ITTOK ARM w/BLACK KOETSU, $1400.;
ALL MINT. {(408) 737-9588 evenings.

AUDIO RESEARCH D120 REVISED. Mint. Dealer warran-
ty. $1600. 615-483-6293.

LEGENDS AS USUAL.

These highly respected names can be found at Chestnut Hill Audio® Acoustat, Adcom, Amber,
Apature, Apres, Audio Pro. B&W, Berning, Cabasse, Cotter, Dahlquist, Dayton Wright
Dennesen, Denon. Discwasher, Dynavector, Fidelity Research, Fourier, Gilmore. Grace
Grado. Hafler, Impulse. Janis, Kenwood Purist, Leach. Marcof, Mariah, Monster Cable
Mordaunt-Short. NAD, Oracle, PS. Audio, Quad. R.G.R . Rogers. Signet, Spendor. Stax
Symmetry, Tandberg, Theta, 3D Acoustics, Thorens, Threshold. VP!, Vandersteen

311 Cherry Street, Philadelphia, Pa.19106. (215) 923-3035

CHESTNUT HILL AUDIO LID.
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FOR SALE

Audio Research D100 $600: Bryston 4B $999; Conrad-
Johnson MU75 $650; Accuphase P300 w/cabinet $450;
Carver M400 $299; Crown Powerline 1 $349; Dyna MK3's
$190; Altec 1570B’s $400; Sony TAN8550 $440; JBL
SE460 $175; Marantz 2's $800, #5 $150; Preamps: Con-
rad-Johnson PV2A $400; Quad 33 $100; Dunlap-Clarke
10FET w/cabinet $259; Crown {C150A $299, OC150A
$179; Soundcraftsman PE2217 w/cabinet $299; Marantz
1's $240; #6 $200; GAS Thoebe $340; Dyna PAS3X $65;
Recorders: Sony EL-7 Elcaset tactory sealed $299. EL4
factory sealed $139; Ferrograph Super 7 $389; ReVox
A77-MK4 Dolby Yatrack lospeed $750, MK3 Vatrack $550;
Teac 3300SX $450 Advent 100 $130; Ampex 300 Vatrack
lospeed rebullt stereo $650; DBX 128 $275. Speakers:
RTR ESR6's $299; KLH 9's rebuilt w/carton perfect $1100;
OHM F's w/new never used drivers, grilles $1000; Celes-
tion 66's $500; Hartley H300 demos $350; Tannoy Royale
85's $650; Turntables: Sony TTS3000A $100; Micro-Seiki
BL9 $499; Marantz SLT12U $175; Thorens TD124MK2,
SME 3012 $275; Integrated: Radford HD250 $250; Lux
5L15 factory sealed $500; Tuners: Lux 5T50 $600 Citation
15 w/cabinet $145 receivers: Marantz 2270 $279; Lux
R1120 $499; AR $150. I'm moving by january must sell
everything. Martin Gasman 779 Worcester Street, Welies-
ley, MA 02181, (days) 617-620-1767, (evenings) 617-CEL-
TICS.

AUDIO RESEARCH EC-21 CROSSOVER, new with
cards, $440, John 414.782-7398.

AUDIO RESEARCH SP6C-1 PREAMP, HARDLY USED,
$1,700 OR OFFER (413) - 253-5415 EVES. KEEP TRY-
ING.

AUTOMOTIVE AUDIOPHILES TAKE NOTE
MIAH seils and installs all premium brands including
ADS, Mitsubishi, Infinity, Concord, Dahlquist, Alpine,
Sony, Altec Lansing, JBL, Visonik, Blaupunkt, EPI,
Bose, Linear Power, Monster Cable and many more.
CALL TOLL FREE. MIAH, 6660 Busch Boulevard,
Columbus, Ohio. 43229. 800-848-7383, 614-885-
5298. Visa, MasterCard and American Express ac-
cepted.

A WHOLE NEW SYSTEM FOR $29.95
CART-A-LIGN

An incorrectly aligned stylus can degrade even the finest
audio system. Reviewers agree, Cart-A-Lign’s unique en-
graved mirror aligns best. You'l! think you changed your
whole system for only $29.95.

At select audio dealers. Write for reprints of reviews and
a list of dealers.

CART-A-LIGN RESEARCH CORP
60 East 42nd St., Suite 411
New York. N.Y. 10165

Barry LeMaster sez: "l can't believe it's a $200 car-
tridge."” After you hear the Premier LMX, you'll believe
in its dynamics, detail, tracking ability, and transient
speed, but you, too, wili have trouble believing how
reasonably priced it is. Hear the new Premier LMX at
SOUNDS ALIVE, 12360 Olive St., St. Louis, MO
63141,

BEDINI, BERNING, KOETSU, SOTA SAPPHIRE,
GRACE, FIDELITY RESEARCH FUSELIER and others.
Liberal trade-in allowances. SOUND INVESTMENTS Box
80559, Baton Rouge, LA 70898-0559. (504) 769-3204

BEFORE YOU BUY-CHECK OUR PRICES. Send for free
catalog featuring audio and video equipment and accesso-
ries at discount prices. Discount World P.O. Box 191 Min-
eola N.Y. 11501

BERNING AMPLIFIERS come highly recommended at Q-
Audio. 95 Vassar Street, Cambridge. MA 02139 (617) 547-
2727.

® PURELY

: “WORLD'S ONLY” &g s
° TONE ARM SLA-2
: Introduced at the SCES and covered by Bert Whyte in the Sept. 4

® Audio. This exotic design provides for vastiy superior performance

° with EQUA-MASS® concept and ABSOLUTE ZERO tracking

° error. Fits most turntables /cartridges. Custom made to order. ’

e FULL DETAILS, SPECS and COLOR PHOTO $3.00 refundable. $600 <

® “DEALER INQUIRIES INVITED"' -

® SOUTHERN ENGINEERING PRODUCTS (617) 828-5050

: SINCE ) 429 YORK STREET Actual Tone Arm Weight - 1.1 grams
o 1961 CANTON, MASSACHUSETTS 02021 patent pending

[ _J

FOR SALE

BENCHMARK—if you are into “time delay”, this one is it!
Set up & stocked at Audio Connection (201) 239-1799

BEST TRADES OFFERED. We carry Acoustat, Berning,
Futterman, PS, etc. Audio Doctor, 5731 North Pine St.,
Davenport, lowa 52806, 319-386-8794.

BEVERIDGE SYSTEM Ill, Magnepan MG IIA’s, Levinson
ML-3 amp, Audio Research D-90A, Rega Planar Three,
Magnepan Tonearm, Adcom and Linn Asak cartridges
(713) 663-6045 after 6 P.M.

BOSTON A-200, $395 pr, (813) 526-3678.

BRAIDED CABLE—THE AMAZING INTERCONNECT.
These beat the best. Pure music at dealer cost. $16.50/set.
1626 N. Wilcox Ave., L.A., CA 90028. 213-467-5689.

CROWN DISTINCTION & Hi-FI SERIES COMPONENTS:
FM-1, EQ-2, DL-2, SA-2, FM-2, SA-2, PL-2, PL-3, PL-4,
etc, IN STOCK—BEST PRICES—IMMEDIATE SHIP-
MENT. (213) 467-5725.

CROWN: NEW STRAIGHTLINE SERIES: Preamp, Power
Amp, Tuner Distinction series: Tuner, Equalizer, Pre-amp,
Power amp_ Call or write for quotes or information. Desig-
natron's Stereo Stores, Inc. 260 Old Country Rd., Hicks-
ville, N.Y. 11801, (516) 822-5277

CROWN UFX-2A, D-75, RTA-2, ALL MINT. 616-641-5555.

CALL ME FIRST ABOUT SELLING YOUR HIGH
END ESOTERIC TUBE EQUIPMENT, KLIPSCH
HORNS, E. V. PATRICIANS, HARTSFIELD, AND
WESTERN ELECTRIC. CONTACT KURLUFF ENT.,
4331 MAXSON RD. EL MONTE, CA. 91732 (213)
444-7079.

— GOODWIN'S GROWS —

Goodwins Music Systems proudly announces
a new expanded location. Goodwin's now fea-
tures larger listening rooms, additionai staff,
and more of the very finest audio components.
Goodwins Music Systems offers sales and ser-
vice for Mark Levinson, Quad, HQD, Linn, Gold-
mund, Bryston, NAD, MIT, Tandberg, Symdex,
Pyramid, Futterman, Magnepan, Stax, Celes-
tion SL-6, Rega, Koetsu, Oracle, B&EW,
Soundlab, Astatic, Cotter, Janis, FR, Dynavec-
tor, Grace, Spectral, VPI, Dan Queen, Keith
Monks, Monster, DEK, Esotech, Vandersteen,
Mirage, Live Wire, Hafler, and more. Goodwin's
dedication to the purity and integrity of music
reproduction is widely acknowledged.
Goodwin's is unique in New England, repre-
senting products of classic quality, value and
performance. If you would like to avoid the
planned obsolescence of most stereo compo-
nents and are interested in the finest music
reproduction, please call or come visit.

16 EuosTQ %‘\R e EXPORT SPECIALISTS
HARVARD
MAIL AND PHONE
CAMBRIDGE
MASSACHUSETTS ORDERS WELCOME
02138 CABLES MADE
492-1140 TO ORDER
GOODWINS
S —IER
MUSIC SYSTEMS

AND EVEN MORE
RAVE REVIEWS FOR
VMPS LOUDSPEAKERS

The VMPS Super Tower lla/R, $999ea biack kit, $1199ea walnut or oak ki, $1499ea black, $169%ea
walnut or oak assembled. 76" x21"x 17" (Hx Wx D), 300 pounds. Sold in mirror-image pairs

B. V. Pisha, Senior Editor of AUDIO, writing in
“Stereo & Hifi Times”™

“Speakers are becoming larger and larger,
but the behemoth of them is the new VMPS
Minimum Phase Response Loudspeaker
Super Tower lia/R. Being almost 6%z feet
tall, this sytem needs no artificial assist-
ance to produce a large apparent sound
source, but there is no stretching or dis-
tention of the sonic image to our ears: all
instruments appear lifesize, whether solo,
chamber, ensemble, or orchestra. The sound
emanating from this system is breathtaking
in its opulence. The bass is super with no
doubling of the low-frequency funda-
mentals.... After hearing this speaker per-
form there is no question in my mind that it
is one of the very few that will be able to
handle the dynamic range of true digital
records when they become available in the
very near future.”

VMPS manufactures nine loudspeaker systems
with lower distortion, wider bandwidth and greater
dynamic range than any others regardiess of
price, with accuracy and linearity to match the
finest audiophile monitors. Also available in kit
form are the MiniTower Il (3309ea), Tower Il
(3419ea), and the Super Tower/R ($649ea).
Kits come with fully assembled cabinets and their
price includes free shipping in USA. Write for
our brochures and copies of reviews by Bert
Whyte, Hifi News & Record Review. and Hifi
Buyer’s Guide.

VMPS AUDIO PRODUCTS

a division of Itone Audio

1076 Contra Costa Orive, EI Cerrito, CA 84530
(415) 526-7084

Hear VMPS at: The Listening Studio. Boston; Mike Hilliard
Audio, Shreveport, LA, Sound Alternative, Ft. Myers, FL;
Star Audio, Oklahoma City, OK; Bedini Electronics, Sylmar,
CA; The Long Ear, Big Bear Lake, CA, A-Vidd Electronics,
Long Beach; Itone Audio, El Cerrito, CA
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FOR SALE

CABLE TV DESCRAMBLERS AND CONVERTERS.
Plans and parts. Build or buy. For information send $2.00.
C&D Electronics, inc., P.O. Box 21, Jenison, Ml 49428,

CALL TOLL FREE 1-800-826-0520 FOR ACOUSTAT.
CARVER, NAD, POLK, 3D, ONKYO, AUDIOCONTROL,
B&W, AMBER, BEDINI, MICRO-SEIK!, DAHLQUIST.
DENON, HAFLER. dbx, TANDBERG, VANDERSTEEN,
DCM, GRACE, DYNAVECTOR, AND MORE! THE
SOUND SELLER, 1706 MAIN St., MARINETTE, Wi
54143, (715) 735-9002.

CAPACITORS-CABLES-CONNECTORS
Custom designed 200 volt Polypropylene capacitors
with solid copper leads-Teflon dielectric interconnect
cables-Gold plated solid brass connectors. Send
$2.00 for our catalog and price list.

RANDALL RESEARCH (714) 760-1539

719 Fernleaf, Corona Del Mar, Ca. 92625

CARTRIDGES ANYONE??? We have the most incredible
display of demo cartridges you've ever seen'!! Mounted.
aligned and ready to compare are over 40 top notch car-
tridges from; DYNAVECTOR * GRACE * FIDELITY RE-
SEARCH * DENON * SUPEX " GRADO SIGNATURE *
PREMIER. If you can't come by, give us a call. We'll be
happy to spend time with you over the phone discussing
the various models that will best suit your needs. Our
service is fast and our prices are very competitive. HCM
AUDIO, 1363 Longfellow, Chico, CA 95926 (916) 343-
0558. We take cartridges seriously!

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS, CASSETTE DECKS: ELECTRO-VOICE IN-
TERFACE A, B, C, D SPEAKER SYSTEMS: THORENS
TURNTABLES. ALL IN STOCK—IMMEDIATE SHIP-
MENT

EAST: 904-262-4000 WEST: 213-243-1168

Full-range performance is possible from
loudspeakers that can be used as bookends
on an open shelf.

Revue du Son, in a feature review, *said
“*La ‘petite” Allison:Six est une grande
enceinte [loudspeaker).”” *No. 32 (Nov. 1979).

For literature and information call
(800) 225-4791 [in MA (617) 237-2670]
or send coupon

The Allison:Six costs $160 in walnut
vinyl, $172 in black or white lacquer.

ALLISON
ACOUSTICS

Seven Tech Circle/ Natick, MA 01760,U.S.A.

Name
Address

City State Zip

FOR SALE

CARVER—PRE-AMPS, HOLOGRAM GENERATOR,
AMPS, TUNERS Call or write for quotes or information.
Designatron’s Stereo Stores. Inc., 260 Old Country Rd.,
Hicksville, N.Y. 11801, (516) 822-5277

CIRCUIT BOARDS, ELECTRONIC PARTS, and CON-
STRUCTION PLANS for power amps. preamps, pre-
preamps, and loudspeakers. Send SASE to Custom Com-
ponents, Box 33193, Decatur, GA 30033 for price list and
newsletter.

CLASSIC AUDIO DESIGNS BY DYNACO, LEAK, Mar-
antz, Mcintosh, Quad and others, available at Q-Audio.
(617) 547-2727

CONGRATULATIONS TO THE CLASS OF '82, FROM
BLACK ACOUSTICS CORPORATION. 1760 MONROVIA,
COSTA MESA, CA 92627 (714) 645-8877.

CONRAD JOHNSON MOD PLANS FREE
We have plans to modity power supplies for independent
regulation on all stages—vast improvement. $1 postage.
TUBE GOD
33 North Riverside Ave.
Croton-On-Hudson, NY 10520

CONRAD JOHNSON MV75, Absolute mint condition. 172
year old. $775. 415-657-3969.

CONSIGN OR BROKER your high fidelity equipment thru
Q-Audio. We accept trade-ins on selected components.
(617) 547-2727.

COTTER MK-2, UNUSED. 802-295-7629.

CROWN MUSOMATIC REEL PLAYBACK DECK, Auto
reverse, excellent condition: $190. (212) 622-6913.

No hyperbole — just the kind
of knowledge, creativity and
dependability you expect from
adealer who represents these

manufacturers.
Acoustat KLH
ADS LAST
ADSPro Magnepan
Apt-Holman Marcof
Audel M&K
Audio Pro Monster Cable
Bryston NAD
Carver Nakamichi
Cotter Nitty Gritty
Dahlquist Oracle
Denon Pyramid
DCM Signet
Dynavector Supex
Fidelity Research Threshold
Gem Vandersteen
Grace VPI
Hafler Win labs
KeithMonks Yamaha
KEF &more . ..

5hstening rooms. . . New
England's largest Audiophile
record dealer . . . Keith Monks
record cleaning . . . In-store
service . . . All shipments pre-paid
and insured in the continental U.S.

105 Whitney Ave., New Haven, CT

(203) 777-1750
Mon., Tue., Wed., Fri. 10-6, Thurs. 10-8. Sat 10-5

FOR SALE

LAUPUNKT
BOSTON ACOUSTICS
CARVER

MOBILE FIDELITY
MONSTER CABLE

A BRAND NEW CATALOGUE FROM
SOUND STAGE AUDIO
PLEASE DROP BY AND PICK ONE UP
FEATURING INFORMATION ON
OQUR MANY FINE PRODUCTS
QOUR CAR STEREO SPECIALS
OUR CUSTOM NAD CABINETS
QOUR "USED AND DEMO" LIST
QOUR AUDIOPHILE RECORD PACKAGES
NOW AUDITIONING

THE BENCHMARK AMBIENCE
RECOVERY SYSTEM
This must be listened to in order to be appreciated.

Too often, several hundred dotlars

sometimes thousands can be spent
for subtle differences.

THIS DIFFERENCE 1S NOT SUBTLE!
THIS DIFFERENCE IS SPECTACULAR!

THE C.J. WALKER TURNTABLE
With a full sub-chassis suspension
Tufnel non-resonant platter. and
typical English attention to bearing construction.
It's a bargain at $400.00!"!

THE CARVERM 15
One thousand two hundred watts!
A new addition to the magnetic field family

FEATURING

ADCOM GRACE-SUMIKG PIONEER
ADS GRADO PLEXUS
ALLISON HITACH! PROPRIUS
ALPINE 1S0-BASE PYRAMID
AMBER JIM ROGERS
APATURE JENSEN SANSUI
AUDIBLE ILLUSIONS KL H. SHEFFIELD
AUDIO CONTROL LAST FLUID SHERWOOD
AUDID PRO LUXMAN SONY
BENCHMARK MARANTZ SOUND CONNECTIONS
BEYER OYNAMICS MAXELL SPECTRE AUOCIO

UPUN MITSUBISH! STAX

ST.0.
SUMIKO-ANDANTE

CIZEK MORDAUNT-SHORT  SUMIKG-PREMIER
C.J. WALKER N.A.D. SWEET THUNDER
CONNOISSEUR NAGATRONICS TELARC

DNR NAUTILUS 3D ACOUSTICS
DCM NILES AUDIO T0K
DYNAVECTOR NITTY GRITTY TECHNICS

FAS OMEGA ONE UNGO BOX

FRIEQ PANASONIC WILSON AUCID

SOUND STAGE AUDIO

184-10 Horace Harding Expressway
Fresh Meadows, New York 11365
MasterchargeVisa/Amex Welcomed
(212) 762-3220 Exit 25 (Utopia Pkwy) L.I.E.
Open House-Sat., Sun., Holidays
APPOINTMENTS ENCOURAGED Monday thru

Friday
Mon., Wed., Fri 11-7 p.m.
Tuesdays Appointments Only
Saturdays 10-6 p.m.
Sunday

1-5p.m.
ALL SHIPPING CHARGES FREE IN THE U.S A
EXPERT CAR INSTALLATIONS ON THE
PREMISES

CUSTOM POLYACOUSTIC FOAM RUBBER
SPEAKER GRILLS MADE TO YOUR SPECIFICA-
TIONS. Any size, color, pattern or quantity. Audio-
phite, speaker builder or manufacturer inquiries invit-
ed. Send SASE for information to Custom Sound,
Algonac, M| 48001.

DAHLQUIST—LP1 electronic crossover, VanAlstine modi-
fied, mint, $185, (201) 962-4992.

DB SYSTEMS ELECTRONICS AND AUDIOPHILE AC-
CESSORIES ARE WORTH KNOWING ABOUT. Ultra-low
distortion Preamplifiers. Power Amplifiers, Active Cross-
overs and more. ACCESSORIES include: DBP-10 Phono
Alignment Protractor $21.95. DBP-6 Phono (capacitance)
Equalization Kit $32.95, DBP-6MC Resistive Loading Kit
$32.95, DBP-11 (and 11MC) Capacitive {(and Resistive)
Loading Switch Boxes $79.95, DBP-2J Switch Box $43.95.
DBP-2JAU with al! gold (10) jacks $52.95. DBP-12 Audio
Cable—10 meter, 400 pf $65.95—other lengths $17.00
pius $1.75 per foot, DBP-8 Speaker Wire (12 gauge), DBP-
CK Cramohin Audio Kit contact treatment $11.95, GOLD
PLATED CONNECTORS (eight per package) inctude:
DBP-13J (¥4") Phono Jacks $11.95, DBP-134R (%)
Phono Jacks $14.95. DBP-9AU Banana Plugs $11.95,
DBP-13P Phono Plugs $7.95. DBP-9J Dual Banana Jacks
(2 per pkg) $14.95. Complete information available at SE-
LECTED AUDIO STORES or direct from DB SYSTEMS,
P.O. Box 347A, Jaffrey, NH 03452 (603) 899-5121. Orders
under $45 add $2.50 handiing. Deater inquiries invited.

DB SYSTEMS NOW HAS GOLD PLATED SPADE LUGS.
DBP-14 takes 10-12 gauge, solder or crimp. $5.95 per 8
pack, plus handling.
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FOR SALE

DECCA VAN DEN HUL CARTRIDGE UNMATCHED
PERFORMANCE $650, Decca Mk6 Gold $295, Plum
$249, International Tonearm $249, Ribbon Supertwester
$495 pair, London Tweeter $395 par, Decca Record
Brush $19.95, Audio Access, Box 385, Whitestone, N.Y.
11357. Dealer inquiries invited (212) 767-4958

DISTRIBUTOR PRICING! Audio Research, Robert Gro-
dinsky Research, Hafler, Electrovoice, B and W, Meridian
Vandersteen, Onkyo, Technics, Srell, 3D Acoustics, and
more . .. For information: P. K. Audio, 4773 Convention
Street, Baton Rouge, LA 70806 or (504) 924-1001

DOLBY DECODER FOR TAPE AND FM--assembled
$100. Encode/decode kit $150. Details, reviews. Integrex,
Box 747, Havertown, PA 19083.

DQ-10 REBORN. Modified Panasonic Leaf Tweeters, anti-
diffraction felt and compiete instructions. Dramatic im-
provement $150. NEW YORK ACOUSTICS, 578 Nepper-
han Ave., Yonkers, NY 10701, 914-476-4900.

DYNACO C-100 ENERGY STORAGE SYSTEM for ST-
416 amplifier. Mint. $225 obo. Barry (213) 782-1315

FOR SALE

FRIED SPEAKERS & KITS
State-of-the-art sound. Try our prices! Fast, free shipping.
READ BROS. STEREOQ, 593 King St., Charleston, S.C.
29403. (803) 723-7276. Also Hafler, PS Audio, NAD, Carv-
er, more.

FULTON PREMIERE SPEAKERS Model P4, $1800.00.
Technics SL1000 MKI| turntable w/EPA 100 arm, $700.00.
Audio Research SP6A, $650.00. Audio Research D798,
$3000.00. Kiyne MC headamp, $495.00 Fulton J. Modular
Bravura preamp; $450.00. Jim 509-545-4227 weekdays.

FUSELIER, ELECTROCOMPANIET, DAVID BERNING,
SOTA SAPPHIRE, PS AUDIQ, BELLES, PYRAMID, AU-
DIOSTATIC, NITTY GRITTY, VPi, SPICA, CJ WALKER.
The Mountain Ear, Box 774, Aspen, CO 81612. (303) 963-
3269.

FUTTERMAN OTL AMPLIFIERS CALLING
TEXANS CALIFORNIANS ARIZONIANS
NEW MEXICANS COLORADANS and all
when visiting SANTA FE to audition Julius’ living legends
in real life habitat. For appointment call
(505) 988-2571

DYNAVECTOR 17D AND 23R AVAILABLE FROM
STOCK. Trade in your old cartridge for one of the best at
Q-Audio, 95 Vassar St., Cambridge, MA 02139 USA (617)
547-2727.

ELCASETTE DECKS

Attention ElCasette Ciub of America and ElCasette Lovers!
EiCasettes are still alive. And we have them—All brand
new with a Sony full-warranty. Sony ElCasette Model El-
4—8$149.95. Sony has all the tapes you needsee Audio
Magazine, December, 1981-Page 20. Shipping free in
Continental USA—Add 5% New Jersey Salés Tax, where
applicable. Visa, Master-Charge and money orders accept-
ed. THE SHOW SPOT, INC., 572 Main Street, Ft. Lee.
New Jersey 07024. Telephone: 201-947-2360. Allow 4-6
weeks for delivery.

FUTTERMAN OTL-3Q
This tube amplifier with NO output transformer is a special
model designed just for the Quad speakers.
New York Audio Labs
33 No. Riverside Ave.
Croton-On-Hudson, NY 10150
(914) 271-5145

GENE RUBIN AUDIO—LOS ANGELES

PS AUDIO LINN SONDEK ACQUSTAT
NAD REGA PLANAR THIEL
HAFLER PYRAMID LS3/5A
PREMIER GRACE SPENDOR
QED DYNAVECTOR CHARTWELL

Pre-paid shipping (213) 571-1299 (Pacific time)

ELECTROCOMPANIET—Audio Connection, (201) 239-
1799

ELECTRODE CLEANING CLOTH—Maintains Electrical
Contact Surfaces—Removes Corrosion, Lowers Contact
Resistance. Used to Clean Switchboard Plugs, Jacks, Re-
lays, Antenna Connectors, Headset & Mike Plugs, Contac-
tor Rings, Dry Cell Terminals, Etc. Long Term Proven Use
in Communications and Electronics Industries plus Gov't
Installations—both Civilian and Military. Postage Prepaid
$2.00 each—3 for $5.00. Supershyne Products Co., Box
6352, Grand Rapids, Mi 49506.

ELECTRONIC TV & FM ANTENNA
This electronic miracle turns your ordinary house wiring
system into a super-power antenna. Details $1.00 &
s.as.e.: PW.P. Co. 270 N. Canon Dr., Suite 103, Beverly
Hills, CA. 90210.

ELECTRONIC X-OVERS: 6, 12, or 18dB/octave. Kits from
$97.00. Also transient-perfect crossover model 6000-6,
$175.00. Free folder with reviews. ACE AUDIO CO. 532-
5th Street, E. Northport NY 11731-2399. (516) 757-8990.

FIELD EQUIPMENT: UHER and Sony Portable Record-
ers. Sony and AKG Professional Line Microphones. Senn-
heiser Full Line Microphones. Audio-Technica Remote Mi-
crophones. Send SSAE (Specify models and quantity). J.
A. Carpenter (sound), P.O. Box 1321, Meadville, Pa.
16335-0821.

FREE LIST OF USED EQUIPMENT FOR SALE. All
Types. AVI, Box 264-A5, Buffalo, NY 14215.

FREE SPEAKER CATALOG!
Woofers, mids, tweeters, hardware, crossovers, grille
cloth, plans, kits, information, much more. Discount Prices!
UNIVERSAL SOUND, Dept. AQ, 2253 Ringling Bivd.
Sarasota, Fla. 33577 (813) 953-5363.

“FRESH AIRE" limited offer $12.95 each. All four volumes
available. {add $2/album to Canada) Visa, M/C, AmX,
C.0.D., check. Free update on new audiophiie recordings.
Complete descriptive catalog with over 500 titles: $2.00.
Supersound Record Service. Box 82-A, Forest Park, L
60130. (312) 366-1300.

FUSELIER MODEL 3 LOUDSPEAKER & BELLES A-
MODS: a great team! Audio Connection, 201-239-1799.

|

GENERAL RADIO UNIVERSAL AUDIO FILTER model
1952, 4-60kHz, pass & reject. (617) 473-6025.

GOLD PLATED CONNECTORS; precision capacitors, re-
sistors; calibration service. Details SASE. Reference
Audio, Box 368, Rindge NH 03461

GRACE AND SUPEX
We offer the Grace 747, 707MK2 (Linn Mods for each),
704, F-9E & Supex cartridges. By appt. Free shipping in
US. & P.R. Visa & M.C. OXFORD AUDIO CONSLTS.
INC., Box 145. Oxford, OH 45056, 513-523-3333.

GRACE CARTRIDGES & TONEARMS are always in
stock at HCM AUDIO. (916) 343-0558. FREE SHIPPING.

Grace F-11L in Baton Rouge. You're invited to hear
the cartridge that sets new standards for definition,
transient quickness, and bottom-end in a moving coil.
Accuracy and musicality make it our new reference.
Auditions by appointment onty. SOUND INVEST-
MENTS, Baton Rouge, LA {504) 769-3204.

HAFLER: AMPS, PRE-AMPS, SPEAKERS.

Call or write for quotes or information. Designatron’s Ster-
eo Stores, Inc., 260 Old Country Rd., Hicksvilie, N.Y.
11801, (516) 822-5277.

HAFLER DH-200 kit $260. DH-110 kit $230. AR NINE
$1250pr. AR Ninety $925pr. AR 93 $400pr SAE 3000pre
& 2200amp $550 both. MARANTZ 3200pre & 140 amp
$300 both. 203-777-1476

HAFLER IN THE SOUTH!
In stock, the superb Hafler DH-101 preamp and DH200
amp. kits & factory assembled. Also new models. Immedi-
ate free shipping. Also Fried {Speakers, Kits), Carver, Van-
dersteen, NAD, Mirage, Audire, PS, Klipsch, more. READ
BROS STEREO. 593 King Street, Charleston, S.C. 29403
(803) 723-7276.

EVERYTHING
YOU

HEAR

IS

TRUE.

Musically accurate vacuum tube electronics of
exceptional quality and uncommon value.
Write for information.

Conrad-Johnson Design, Inc.
Pathfinder Lane, MclLean, Virginia 224101
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FOR SALE

HAFLER-NEW PRODUCTS

We are stocking the following: DH101K, $199.95; DH101A
$299.95; DH101AP $399.95; DH102 $55.00; DH103
$19.95; DH104 $24.95; DH105 $24.95; DH106 $19.95;
DH110K $299.95; DH110A $399.95; DH110AP $499.95;
DH112 $74.95; DH200K $329.95; DH200KE $339.95;
DH200A $429.95; DH200AE $439.95; DH201 $24.95;
DH202 $24.95; DH203 (200 Mod Kit) $11.95 for one kit,
$9.95 each for two or more; DH500 $595.95; DH500K
$599.95; DH500KE $619.95; DH500A $749.95; DH500AE
$769.95. By appt. Free shipping in U.S. & P.R. We ship
WORLDWIDE. Visa & M.C. OXFORD AUDIO CONSLTS.,
INC., Box 145, Oxford, OH 45056, 513-523-3333, telex:
427791, cable: OXAUDCON.

HAFLER PRODUCTS are always in stock at HCM AUDIO.
(916) 343-0558. FREE SHIPPING.

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS, CASSETTE DECKS: ELECTRO-VOICE IN-
TERFACE A, B, C, D SPEAKER SYSTEMS: THORENS
TURNTABLES. ALL IN STOCK—IMMEDIATE SHIP-
MENT.

EAST: 904-262-4000 WEST: 213-243-1168

IMF ELECTRONICS REFERENCE STANDARD MONI-
TOR IV LOUDSPEAKER with Polypropolyne and Polycar-
bonate crossover capacitors $1,900. Lee Brown (313) 663-
6009.

IMF ELECTRONICS RSPM MK {V (Improved) loud-
speakers. $1500 607-564-9262

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 $139
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 til
ters, reguiated power supplies.
FREE CATALOG & PRICE SHEET
Write to:

DC&M ENGINEERING LABORATORY

11828 Jetferson Bl «Cu lver City, CA 90230
Phone (213) 397 9668

AUDIO INNOVATIONS GOLDLINE
AUDIO STANDARDS GRACE
AUDIO TECHNOLOGY HAPI
AUDIONICS IMPULSE
AUDIRE IVIE
B&W JANIS
BENCHMARK JMAS
CIZEK KINDEL AUDIO
DCM LEACH
DECCA LUSTRE
DENON MARCOF
DUNLOP/SYSTEMDEK MARIAH
DYNAVECTOR

e

. 4

AMERICAN AUDIOPHILE

WHERE THE DIFFERENCE IS MUSICAL ACCURACY
AND THE GOAL IS TO SATISFY

REFERENCE AUDIOPHILE RECORDINGS

AMERICAN AUDIOPHILE

716 MADISON AVE. « NEW YORK, N.Y. 10021 o (212) 751-9733
5 SUNRISE PLAZA s VALLEY STREAM, N.Y 11581 « (516) 561-7114

All Shipments Prepaid and Insured FREE Throughout Continental U.S.
MASTER CHARGE & VISA ACCEPTED

FOR SALI

INFINITY QUANTUM 2 SPEAKER SYSTEM, still in boxes
$895. (313) 588-4457.

In pursuit of excellence. If the rest of your system has
the resolution ability. you'll appreciate the improve-
ment made by THE ARM. Designed by David Fletch-
er, this is perhaps the finest pivoted tone arm in the
world. Audition by appointment please. FRAZER AS-
SOCIATES, Upper Saddie River, NJ 07458 (201) 327-
2153.

INTERFACE SPEAKER SYSTEMS BY E.V. BEST
PRICES—IMMEDIATE SHIPMENT. 904-262-4000

JANIS WOOFERS
are the best universal subwoofers available. Hear them
together with the interphase crossover amp at OXFORD
AUDIO CONSLTS., INC., Box 145, Oxford, OH 45056,
513-523-3333. telex: 427791, cable: OXAUDCON. Free
shipping in U.S. We ship WORLDWIDE.

JANZEN 412HP electrostatic speakers $300.00 (312) 771-
4660 9am/6pm CST

JBL RARE COLLECTORS OLYMPUS S8R $1,650/Pr.
Olympus S8 (no front grills) $1,200/Pr. C-50 Studio Moni-
tors S8 $1,200/Pr., LE 15-A's—$250/Pr., 375's—$600/Pr.,
075's $160/Pr., LX5's $100/Pr., 2482 NEW—$600/Pr.,
D130—8$250/Pr. 1-313-229-5191

J.B.L. SPEAKER SYSTEMS AND COMPONENTS
bought, soid and traded. 1-313-229-5191 or 5115 Red
Fox, Brighton, MI 48116.

KENWOOD KA7002, KC6060, KF8011, KM8002,
KA6000. (201) 671-8699.

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 or call
for a brochure and demo record below. C :

$Timie Delay/Ambience
uperior:

eRealism *Frequency Response

eVersatility *Dynamic Range

Time delay is new to consumer audio. Recording
Studios have been doing it for years. They have
developed much more realistic systems than are
presently offered for consumer use, with-One notable
exception......Our TAD-A.

Call or write for a 24 page brochure on our line of 18
products. Included will be a product review of the TAD-4 and a
demo record which will aliow you to compare our TAD-4 with
otheér units. At $650 we aren't cheaper....,, We're Better!

Write to: LT Dept. AU, P.O. Box 338,
Phone (404) 493-1258

Stone Mountain, GA 30086,

MORDAUNT-SHORT SIGNET

NAD SME

NEXUS SPECTRUM
NOVA SPICA
OCTAVE RESEARCH STAX

P S AUDIO SUPEX
PLATTER MATTER TAMANTON
PRECISION FIQELITY TANDBERG
QED THETA

R G DYNAMICS VANDERSTEEN
RGR VPI

SHURE C.J. WALKER

FOR SALE

GNP
LOUDSPEAKERS

Over the years we have developed a certain respect for
the intended purposes of many of the “underground’
audiophile magazines. Although we do not always agree
with their reasoning or conclusions, the issues they ad-
dress are often stimulating and provocative. The disagree-
ments we have, and the dialogue that sometimes follows
from these differences of opinion, often result in construc-
tive and progressive changes in everyone's thinking about
equipment design. And we have noticed that many of
these pubiications sometimes find it necessary to reshape
their own thinking about the review process. And, as it
should be, all of these advances uitimately benefit you, the
consumer.

To the best of our knowledge, no audio component is
perfect, though we at GNP will strive to attain this goal. In
an imperfect world, the design of any product involves the
intelligent balancing of a number of critical factors. A sensi-
tive and educated designer attempts to achieve this bal-
ance without compromising the musical values of his prod-
uct. As long as both designers and responsible members
of the audiophile review community keep this in mind, we
shail all come closer to attaining that most elusive of all
goals; sonic perfection in the reproduction of music in the
home.

With this in mind, we would like to make note of the
INTERNATIONAL AUDIO REVIEW. in a comparatively
short period of time, IAR has established itself as one of
the most respected and prestigious audiophile journals. At
the recent Winter CES in Las Vegas we had the opportuni-
ty to meet the editor of IAR, Mr. J. Peter Moncrieff. We
found Mr. Moncrieff to be as fascinating and provocative as
his writings would suggest. He is conversant with the tech-
nical aspects of product design and, more importantly, he
understands the nuances associated with the sound of live
acoustic music.

We would therefore like to call your attention to a recent
issue HOTLINE #18 of the INTERNATIONAL AUDIO RE-
VIEW in which Mr. Moncrietf offers an especially lucid and
comprehensive description of the underlying philosophy
and unique design properties of our GNP LEAD CYLIN-
DER (Pat. Pend.) loudspeaker system. We believe you will
find it informative and interesting, particularly since Mr
Moncrieff appears to have described our loudspeaker sys-
tem better, and more clearly, than we sometimes do our-
selves in our own writings. (Reprints will be available from
GNP upon request.)

We encourage you to listen to our loudspeakers at your
own specialty audio dealer. We trust that when you have
the opportunity to audition the LEAD CYLINDER system
for yourself, you will be abie to better appreciate how these
technical principles have been translated into superior mu-
sic reproduction.

There is littie doubt that GNP now takes its place in that
select group of companies in the forefront of the search for
the ultimate in music reproduction.

For further information, see your local dealer or write:

GNP LOUDSPEAKERS, INC.
1244 E. COLORADO BLVD.
PASADENA, CA 91106
{213) 577-7767
Dealers: Please see us at our Conrad Hilton exhibit during
the Summer CES.

KLYNE SK-1 HEAD AMP, MINT COND., $450. Stax Sig-
ma Headphones $350. (212) 874-5756.

KLYNE SK-I reference active pre-preamplifier available at
Q-Audio. Trade-ins accepted. (617) 547-2727

KOSS ELECTROSTAT SALE
Koss 1 originally $3650, now $2500 pr., Koss 2 originally
$1750, now $1300 pr., all mint condition with full factory
warranty. Neal's Speakers & Stereo, (916) 486-9372, 1728
Fuiton Ave., Sacramento, Calif.

KOSS PHASE/2 HEADPHONES-$19.00, (404) 633-3822
evenings.

KRELL PURE CLASS-A ELECTRONICS. Dual mono-
phonic simpiicity with NASA quality parts. Simply aesthetic.
Sonically pure. Q-Audio. Cambridge, MA (617) 547-2727.
Trade-ins welcome.

LINN PRODUCTS, MODIFICATIONS & NAIM
We are pleased to offer the compiete line of Linn products:
LP12, Asak, Ittok, Basic, PMS, DMS, SARA, KAN & Nirva-
na mod for LP12; and. Naim electronics: head amp.
preamps, & amps. By appt. Free shipping in U.S. & P.R.
Visa & M.C. OXFORD AUDIO CONSLTS., INC., Box 145,
Oxford, OH 45056, 513-523-3333.
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FOR SALE

LEACH LSR&D at Audio Connection, 201-239-1799.

LINN DISC SYSTEM ALWAYS IN STOCK! GENE RUBIN
AUDIO (213) 571-1299 (PAC).

LINN SONDEK, new $595; ITTOK ARM, new, $395. John
414-782-7398.

“LOWEST PRICES: BOSE, HAFLER, NAKAMICHI, ADS,
JBL. DBX, GRADO AND MORE. DYNAMIC SOUND. BOX
168. STARKVILLE, MS 39759. (601) 323-0750 1 pm-
9pm.

FOR SALE

NAD: RECEIVERS, AMPS, PRE-AMPS, TUNERS,
TURNTABLE, CASSETTE DECKS Call or write for quotes
or information. Designatron's Stereo Stores, [nc., 260 Qld
Country Rd., Hicksville, N.Y. 11801, (516) 822-5277

FOR SALE

ONKYO, JBL, SONY CAR STEREO, PIONEER, TECH.
NICS—The Stereo Factory, Box 1326, Huntington, W. Vir-
ginia 25714. Phone, 304-522-8031. MC & VISA OK.

POLK AUDIO SPEAKERS—BEST PRICES—IN
STOCK—IMMEDIATE SHIPPING.

EAST: 804-262-4000 WEST: 213-243-1168

LUX 3045 amp output tube madification-$50.00. Under-
ground Sound, 2125 Central Ave., Memphis, TN, 38104
(901) 272-1275.

MACINTOSH MPI-4 $1,300 OR BEST OFFER, Altec Lan-
sing #729A Acousta-Voicette $425. 1-313-229-5191

Premier in El Toro. GENESIS AUDIO invites you to
audition the remarkable new Premier LMX moving
coil cartnidge. We've never heard this level of resolu-
tion in a moderately priced cartridge. Hear it at GEN-
ESIS AUDIOQ, 23710 N. El Toro. CA 92630.

MAGNEPLANAR UNITRAC 1 TONEARM. Like new con-
dition. Manual, packaging and all setup equipment, $220.
Phone Herb at 518-827-4085 evenings and weekends.

PS AUDIO at Audio Connection, Verona, NJ ... a
rare example of superb sound combined with great
price. 201-239-1799

MARANTZ 2500 receiver mint condition $600.00 (312)
771-4660 9am/6pm CST

MARANZ, McINTOSH, DYNACO tube equipment restored
to original working order! We have both expert service and
hard to find component parts at reasonable prices. Put that
good old equipment in first class condition. Write for a free
cost estimate. Audio Classics/Atlanta, P.O. Box 1454, Ros-
well, Georgia 30077.

PS AUDIO—FANTASTIC!
In stock! Fast, free shipping. READ BROS. STEREQ, 593
King St., Charleston, S.C. 29403, (803) 723-7276. Also
FRIED KITS.

MARK LEVINSON HQD PLAYBACK SYSTEM, complete
with all electronics. updates, cables, cabinets; aiso Levin-
son/B&K Microphone system. Substantial savings on 3
year old equipment. (215) 388-1201

MCINTOSH MQ101 ELECTRONIC EQUALIZER, $175.
John 414-782-7398.

McINTOSH BOUGHT, SOLD AND TRADED, 1-313-229-
5191 or 5115 Red Fox, Brighton, M| 48116,

MCINTOSH MC60, C-4, Rel Precedent Tuner, Janzen
Electrostatic. (212) 535-5738.

MILWAUKEE’s MAIL ORDER SPECIALIST, PIO-
NEER, MARANTZ, KENWOOD. TECHNICS, ADC,
ORTOFON, DAHLQUIST, DUAL, JVC, SAE, DBX,
TEAC, AND OTHERS. MAXELL, SONY AND TDK
TAPES. SEND FOR PRICE LIST OR CALL FOR
QUOTES. WACK'S. 5722 W. NORTH AVE. MILW.
WI. 53208 (414) 442-3441

MODIFIED PANASONIC LEAF TWEETERS.
The best super tweeter under $500. and sells for $120. per
pair. Crossovers available. NEW YORK ACOUSTICS, 578
Nepperhan Ave., Yonkers, NY 10701, 914-476-4900.

MOVE OVER MARK LEVENSON!

The RADIANCE PREAMPLIFIER is here
Ultimate sound, exciusive technoiogy, hand crafted,
superior value. Send for detailed brochure. RADI-
ANCE SYSTEMS 2A, 90 Riverside Dr., NY. NY
10024

MUSICAL CONCEPTS: 64 page catalog of imported &
domestic classical/contemporary recordings. $1.00 (re-
fundable). Musicai Concepts, Box 53AA4, Cedarhurst,
N.Y. 11516.

MUST SELL, Lux T-12 am/fm Tuner $350, Lux M4000 180
w. Power Amp $750. Phase Linear 2000 Pre-amp $195,
Acoustat Model 2 speakers $395ea. For more information
call 814-536-8531.

1-800-245-3986
TAPE WORLD

TDK: SA-C90

TDK: SAX-C90
TDK: AD-C90 " . S
TDK:ADX-C90 . ............. ... ...
TDK: SA-C60
TDK:D-C90. .. ..
TDK:MA-C90
TDK: VAT-HG120,L750HG
FUGL:METALC90.. ... ... .. ..

TDK: VAT-120,L-750
TDK:MAR-C90. ... ..
TDK:LX35-90B ..

TDK: GX35-90B . . .

TDK: SA35-90.........

MAXELL: Use any price in this book

TDK: HD-01(Cass.Head Demag.). . ......... 14.69
BASF: PRO 1,11,11C90 S B 2.69
FUGL FX 1orlI-C90 ... ... 279
SONY:UCXS-90 ....................... 3.49

3.75 shipping any size order in US. Dealers COD no
extra charge. PA 6% sales tax. We will honor any
price in this book. Visa, MC no extra charge. All orders
shipped within 4 days by UPS. Personal checks 2 wks
delay.

220 Spring St., Butler, PA 16001, 412-283-8621

4 points, 3 legs, 2 speeds
1 jewel, no bandaids”

The Concept: An American belt-drive turntable designed to
complement the most advanced electronics and speakers; designed
to compete with the best the world has to offer.

The |d€ﬁS: We scrapped conventional thinking about turntables.
The platter and subchassis are suspended from four counterwound
springs. Because subchassis mass is greater than platter mass,
gravity acts as a stabilizing force. Our unigue sapphire bearing
(polished to a flatness tolerance of one wavelength of light)

is located at the platter’s exact center of gravity.

The system is optimized to a classic tone arm; your choice of
the Grace G-70711 or the detachable headshell G-747.

The GEM turntable: Never before has this level of
performance been available with this convenience of set-up and
certainty of proper alignment. Never before has a turntable/arm
system with this unrelenting dedication to musical excellence
been available at anywhere near the GEM’s price.

% A trademark of Johnson & Johnson Products, Inc

P.O. Box 5046, Berkeley, CA 94705

NAIM AUDIO AVAILABLE AT GENE RUBIN AUDIO
(213) 571-1299.

N.C.AS.

The Northern California Audio Society is the country's
fastest growing, most active organization for audio profes-
sionals and hobbyists. Hear what the leading experts have
to say, learn about the latest equipment and kits, read
about the results of our listening panels and much more.
Members receive our information packed monthly newslet-
ter and our quarterly journal with in-depth artictes. For free
information, write to N.C.A.S., P. O. Box 14156, San Fran-
cisco, CA 94114

AUDIO/JUNE 1982
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+ ACOUSTAT - ANDANTE + ARISTON - AUDIO PRO » AUDIO PURIST + AUDIRE - BEARD - BERNING - B& W+ CM LABS -
CONRAD-JOHNSON « COUNTERPOINT - DAYTON WRIGHT - DENNESEN - DYNAVECTOR - ELECTRO RESEARCH
+ ELECTRONIC PROTECTION DEVICES - ESOTECH - FINAL AUDIO RESEARCH « FRIED - GRACE * HAFLER + HELIUS «
KEITHMONKS « KRELL - LAST - LEACH « LIVE WIRE « LUSTRE + MICHELL - MARCOF - MICRO » MUSIC REFERENCE
NAD - PETERSON AUDIO - PINK TRIANGLE - POLK AUDIO - PREMIER - PROTON - PS AUDIO - RGR * R.H. LABS - SHAHINIAN
SOLAR TRADING - SOTA - SOTA SAPPHIRE - SPICA - STAX - STRAIGHT WIRE - SUMIKO (The Arm) * SUMO - SUPEX
+ SYRINX * TANDBERG * THIEL - THRESHOLD - VP1 - WIN LABS

13831 South Dixie Highway, Miami, Florida 33176 (305) 253-4433

Call or write for literature on speclfic items.
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FOR SALE

PS AUDIO=SUPERB VALUE
GENE RUBIN AUDIO (213) 571-1299.

QLN LOUDSPEAKERS AT Q-AUDIO. How Swede it Is!
(617) 547-2727

QUAD ESL, Levinson ML-1, Electrocompan:et, Denon TU-
500. M-F, 4-9. (814) 255-5071.

uniQue.

One Stop Shopping.

Our total approach to hifi marketing has enabled
Q Audio to become the source for the
discrminating audiophile. An  enviable position.
The result of progressive thinking that picks up
where others leave off.

BEST EQUIPMENT
GREAT PRICES
BUY SELL TRADE
CONSIGN BROKER
FAST SERVICE

on the finest

NEW & USED HIFI

money can buy.

HAFLER GRACE REGA MCcINTOSH
THORENS QUAD PYRAMID NAD QLN
APT/HOLMAN DYNACO ARCICCI
JANIS DENNESEN MICRO ACQUSTICS
CARTALIGN DISCWASHER STAX KRELL
VAMPIRE MIT LAST AUDIO TECHNICA
DB DBX FIDELITY RESEARCH FRIED
LIVE WIRE CIZEK KLYNE NITTY GRITTY
GRADO SONEX NAKAMICHI BERNING
REVOX TANDBERG SNELL DYNAVECTOR
MONSTER SOUND CONCEPTS & MUCH MORE...

Our QUEST services ,utilizing an extensive array of
sources, can save you time in locating that particular
piece of hifi, whether new or used. Call QUEST.

WORLDWIDE SHIPPING
Mastercard & Visa Welcome

Q Audio.

There is no comparison.
95 Vassar St.  Cambridge, MA 02139
617-547-2727

Send $2 for our NEW, expanded Catalog.

FOR SALE

PS AUDIO
Fine audio products at affordable prices.
the preamps
PS IV-—clearly a winner!
PS tva/VK—another winner
PS lIb/VK—an excellent sonic value
the amp
Model 2—a stunning 40 watts
the pre-preamp
MCA-2—an unqualified best buy
Call or write for prices and more information.
The Audio Advisor, Box 6202, G.R., Ml 49506.
616-451-3868 M-F 10:00-6:30. Visa and MasterCard glad-
ly accepted.

FOR SALE

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO.
All Japanese Cartridges, Arms, Headphones, Micro-
phones, Tweeters and Turntable Accessories. Ask for
Price lists with $1 for postage. JAPAN AUDIO TRADING
CO., LTD. Saikaen Bldg. 4-33-21 Kamimeguro, Meguro-
Ku, Tokyo 153

Raise your standards. SOUND BY SINGER presents
the phenomenal new Grace F-11L moving coil. When
your reference is live music, when your commitment is
to excellence, you set your standards high. Raise your
standards. Listen to the Grace F-11L at SOUND BY
SINGER, 227 Lexington Ave., New York, NY 10016.

PS AUDIO IN THE PACIFIC
The complete line of PS Audio electronics is available at
Hawaii's finest audio store.
AUDIO REFERENCE SYSTEMS
MANOA MARKETPLACE
HONOLULU, HAWAI 96822
(808) 988-3305

PYRAMID METRONME 2x2w 1500 Apt. Holman preamp
$350. QED 440 amp 220 w.c. $500. Onkyo T9. Tuner 180.
Threshold MI. MT stepup and power supply 125. Calf 313-
791-7683.

PYRAMID METRONOME MODULAR SYSTEMS featur-
ing the MET 7, 8, and 9 modules are always in stock and
on display at Q-Audio, 95 Vassar St. Cambridge, MA
02139 (617) 547-2727.

QUAD ESL’s REBUILT, $775 or trade for touring bicycle/
selectric, Stax SR-44 new $70., Clarke Precedut $350.
(313) 761-7633.

QUALITY CONSCIOUS BUYERS always check with Q-
Audio first, for the latest components-used. Satisfaction

guaranteed. (617) 547-2727
Accurate 7 (ocaTions IN
Audio  SOUTHERN CALIFORNIA

A REFRESHING CHANGE

We offer you a chance to make an intelligent decision
about audio equipment in a refaxed, private, pressure-
less environment. Our specialty is getting you the best
sound for your audio dollars

DCM, QUATRE 8000 NAD DENON, PSE, SUMO,
HAFLER, PYRAMID, ROGERS, DYNAVECTOR,
PETERSON. LIVEWIRE, GRACE, KINDEL, STAX,
MARCOF, MUSICAL FIDELITY NOMADIC, VPI

SANTA MONICA &213) 399-HIF!
STUDIO CITY 766-7478
PASADENA 213) 792-4444
TORRANCE 213) 323-HIF!
VALENCIA 05) 255-2487
LAGUNA BEACH 714) 494-2030
NEWPORT BEACH 714) 645-4131

P.O. Box 6231
Laguna Niguel, CA 92677
By Appointment 7 Days a Week
"WE Take You to The Concert, Not the The Cleaners"”

Adcom
Ampex

Here are

Dennessen
Denon

reasons for
visitin

Discwasher

by Peter McGrath.

and Visa accepted

Apt Holman
Bang & Olufsen
Braun

Bryston
Celestion
Daybreak

DCM

H.Q.D Reference Milab
D &K Imports

Soundg Components

éound
omponents,Inc.

Dynavector John Marovskis — Nitty Gritty
Esotech Audio Oracle
Electrocompaniet KEF Proton
Fidelity Klyne Pyramid
Research KMAL Quad Electro-
Fourier Koetsu acoustics
Goldmund Last Ram Labs
Grado Linn Products Rega Research
Hafler Magnepan Rogers
Hartley Mark Levinson  Sequerra

Snell Acoustics

System Monster Cable  Sound Connections
Insync Musical Fidelity Spectral Audio
NAD Stax
Naim Audio Symmetry
Nakamichi Tandberg

Plus a record room featuring a large collection of imported pressings and specialty records
Plus complete international export facilities Spanish spoken
Plus American Express. Diners Club, Master Card

9710 Ponce de Leon Bivd., Coral Gables
fFlorida 33134 Open Tuesday—Friday
TTAM-8PM Saturday 11AM-5PM Closed
Sunday and Monday

Sales (305) 446-1659
Service (305) 448-6553

RAW DRIVERS, ACCESSORIES, and lotsa help! Catalog
25¢. Meniscus Systems, 3275 Gladiola, Wyo. Ml 48509,

REGAL REGA RESEARCH
We are pleased to offer the complete line of Rega tables:
Planar 2 & Planar 3, armed or armiess. By appt. Free
shipping. Visa & M.C. OXFORD AUDIO CONSLTS., INC.,
Box 145, Oxford, OH 45056, 513-523-3333.

REGA PLANAR TURNTABLES IN STOCK!
GENE RUBIN AUDIO (213) 571-1299 Pac.

REVOX B790 turntable, new with waranty card $600.00
(312) 771-4660 9am/6pm CST

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS, CASSETTE DECKS: ELECTRO-VOICE iN-
TERFACE A, B, C, D SPEAKER SYSTEMS: THORENS
TURNTABLES. ALL IN STOCK—IMMEDIATE SHIP-
MENT.

EAST: 904-262-4000 WEST: 213-243-1168

RIGGLE ACOUSTICS WORLD-CLASS-

LOUDSPEAKERS®
RIGGLE ACOUSTICS CONCERT GRAND LOUD-
SPEAKERS are big beautifully constructed FOUR-WAY
MONITORS. Visually and sonically gorgeous, they cover
the ENTIRE audible spectrum, 21 Hz to 20 kHz +3dB,
with DEEP lows, SHIMMERING HIGHS, PERFECT AR-
TICULATION, and PERFECT STEREQ IMAGING from
ALL listening positions. Features include COMPACT-
VERTICAL-ARRAY®™ driver arrangement, 1" SOFT
DOME tweeter, 14" SOFT DOME upper midrange, 6%"
LOWER MIDRANGE, 12" POWER PISTON® rigid foam
WOOFER/SUBWOOFER, BLACK HOLE acoustic ab-
sorber blanket, ANECHOIC GRILL®™, highest quality cros-
sover components including audio grade POLYPROPYL-
ENE CAPACITORS and 3-tier switch adjusted CUMULA-
TIVE CONTROL®™, tower enclosure for easy integration
into room decor, five cubic feet for 21 Hz bass response.
AUDITIONS AVAILABLE in a relaxed residential atmos-
phere in a number of cities, see listings below. COM-
PLETE TECHNICAL SPECIFICATIONS available from
RIGGLE ACOUSTICS, P.O. Box 278, Richland, WA.
99352.

RIGGLE ACOUSTICS IN DETROIT. Call Joe Burdick,
(313) 362-0315.

RIGGLE ACOUSTICS IN IDAHO. Idaho Falls, cail Tom
Smith, (208) 529-0093.

RIGGLE ACOUSTICS IN LOS ANGELES. Call Dale Tar-
rant, (213) 882-2567.

RIGGLE ACOUSTICS IN PHILADELPHIA. Call Lee Simp-
kin, (215) 584-0594.

RIGGLE ACOUSTICS IN SAN FRANCISCO AREA. Call
Curt Chisholm, (415) 944-1451

RIGGLE ACOUSTICS IN WASHINGTON D.C. Call Ron
Wilkinson, (202) 635-2845.

RIGGLE ACOUSTICS IN WASHINGTON STATE. Rich-
land, call Peter Riggle, any time, (509) 375-3421. Pullman,
call Joel Riggle, (509) 334-3778.

RIGGLE ACOUSTICS NEEDS INDEPENDENT REPRE-
SENTATIVES TO SHOW WORLD-CLASS-LOUDSPEAK-
ERS™ IN THEIR HOMES ON COMMISSION. P.O. Box
278, Richland, WA, 99352, (509) 375-3421

The Rogers Studio 1 is a significant addition to the line of
superb Rogers products. All of the Rogers speakers, elec-
tronics & Chartwell speakers are available at OXFORD
AUDIO CONSLTS., INC., Box 145, Oxford, OH 45056,
513-523-3333. Visa & M.C. Free shipping in U.S. & P.R.
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FOR SAL

ROGERS LS3/5A speakers $425.00; SATTERBERG
woofers $425.00. Both absolute mint condition. Less than
one year old. 415-657-3969.

FOR SALE

SOTA SAPPHIRE AND OTHER PRECIOUS GEMS are
available at Q-Audio, 95 Vassar St. Cambridge, MA 02139
(617) 547-2727

ROGERS, REGA, AUDIRE, ARCAM, CLARKE SYS-
TEMS, SATTERBERG, SHERWOOD, KENWOOD PUR-
IST, DELPHI, ADCOM, HAFLER, HARMON KARDON,
GRACE, GRADO, LIVEWIRE, MICROSEIKI, PSE, THOR-
ENS ... EAR.S. (213) 961-6158 evenings, weekends
PST. FREE SHIPPING!!' P.O. Box 658-U, West Covina,
CA 91790. M/C, VISA. MONTHLY SPECIALS, DEMO
CLOSEOUTS.

SALE ON THE FAMOUS KENWOOD AUDIO PURIST
SEPARATE COMPONENTS! Up to 50% savings! All new,
factory sealed. The LO7M mk |l mono amps (150w ea.)
were $600. each, now $395. each. The LO5M mono amps
(100w ea.) were $395 ea., now $195. each. Call or write,
Designatron’s Stereo Stores, Inc., 260 Old Country Rd.
Hicksville, NY 11801, (516) 822-5277.

SATTERBURG MW2 WOOFERS, new, sealed $450. Ful-
ton Premiers as new $4,300., both full warranty (503)-641-
5937. No answer, ieave message (206)-747-2894.

SAVE 60% TO 75%, BUILD YOUR OWN SPEAKER
SYSTEMS. P/C CROSSOVERS, WOOFERS, MIDS,
TWEETERS, INSTRUCTIONS. COMPLETE SELECTION,
HI-Fi, M.l., PRO, DISCO AND AUTO SYSTEMS. SEND
$2.00 FOR CATALOG REFUNDABLE WITH PUR-
CHASE. DKI AUDIO, BOX 284, DAVIS, IL. 61019

SENNHEISER HD-420 HEADPHONES-$29 00, (404)
633-3822 evenings.

Sheffield Edwards on The ARM: “Fletcher's The ARM
has the combination of properties | thought was im-
possible to achieve in the same tone arm . . . Tremen-
dous transients, speed, and accuracy; smoothness
and dynamic range. Its our reference.” Hear it at HI C
STEREOQ, Oid Town Rd., Leesburg, VA 22075,

SHURE 565D unisphere-| microphone $65.00 (312) 771-
4660 9am/6pm CST

SHURE M615AS EQUALIZER ANALYZER, $300. or
trade for Rotel RY1010. Also Nakamichi 550 and ADS
2002S. 513-232-8461.

SILVER + TEFLON + GOLD = SWL's QUICKSILVER
INTERCONNECT CABLE. Fine strand sitver coated cop-
per cable with teflon dielectric and outer jacket. Low ca-
pacitance, hi cond. & propagation vel. Highest quality com-
mercial duty heavy gold plate RCA plugs machined to
exact tolerances. Avaliable in 2, 1, & 2 meter stereo sets
($25, $30, $45 respectively. Add $2 S&H. TX res. add 5%
sales tax). Custom lengths & connectors also avaliable.
Send SASE for compiete product listing. STEPHEN WOR-
SHAM LABS 3720 Maplewood Dr., Dallas, TX 75205, Ph.
713-763-6061.

SNELL ACOUSTICS
DESIGNATRON’S STEREO STORES, INC.
Designatron's Stereo Stores are proud to demonstrate the
precision Sneil Type A, Type E and Type 1 loudspeakers!
Our customers have found that Snell's attention to detail in
both design and construction more than justifies the price
of these fine products. Audio magazine said: “if what
you're seeking is top-notch sound in a handsome, well
crafted, quirk-free package, the Snell Type 1 deserves a
place on your auditioning list.” All Snelt products shipped
free in continental U.S. Designatron's Stereo Stores, 260

Old Country Rd., Hickswville, NY 11801, {516) 822-5277.

SPENDOR-NEW SPEAKERS & LOWER PRICES
In addition to the renowned SA1 & BC1, we offer TWO
NEW Spendor speakers, the SA2 & SA3. Lowered prices
on all speakers. By appt. Free shipping in U.S. & P.R. Visa
& M.C. OXFORD AUDIO CONSLTS., INC.. Box 145, Ox-
ford, OH 45056, 513-523-3333

SPENDOR SPEAKERS AT
GENE RUBIN AUDIO (213) 571-1299 (PAC)

SPICA AUDIO CONNECTION
It a small speaker is your cup of tea. Spica's SC-50i is the
answer: musical. open, non-fatiguing. Hear it at Audio
Connection in Verona, NJ, 201-239-1799.

STAX equipment new with waranty cards, SIGMA & SRX-
Ill headphones $260.00 & $150.00, SRM-1 amplifier
$235.00. UA7GF tonearm $220.00, CPY cartridge system
$310.00 (312) 771-4660 9am/6pm CST

SYMDEX LOUDSPEAKERS

We are pleased to introduce the further improved
Symdex Sigma and the new companion subwoofer, a
three-way system of unparalleled accuracy and low
coloration. This reference system, which sets new
standards for definition and transparency. is a result of
thorough optimization of all design factors plus con-
struction and components of a quality never before
used in loudspeakers. The sonic results of this effort
have been described by listeners as a redefinition of
the state of the art of dynamic loudspeakers.

For further information, contact: Symdex, 319 A
Street Rear, Boston, Massachusetts 02210

Current Symdex owners note that factory updates
are available.

. * WE WILL -

NOT BE BEAT!

= SUPER SELECTION: FULL WARRANTY-FAST DELIVERY.
= Hi-FI. HIGH END & VIDEO -

- ‘\‘Y:,\

VISA CALL (203) 934-5291 NOW! MAC

TN ETATNNT

* AUDIO PEOPLE * |

1000 Orange Ave., West Haven, CT 06516

P LI nnnnunounnnl

; FOR SALE

CROWN DISTINCTION & HI-FI SERIES COMPONENTS:
FM-1, EQ-2, DL-2, SA-2. FM-2, SA-2, PL-2, PL-3. PL-4,
etc, IN STOCK--BEST PRICES—IMMEDIATE SHIP-
MENT (213) 467-5725.

HARMAN-KARDON HIGH TECHNOLOGY SEPARATES,
RECEIVERS. CASSETTE DECKS: ELECTRO-VOICE IN-
TERFACE A, B, C. D SPEAKER SYSTEMS: THORENS
TURNTABLES. ALL IN STOCK—IMMEDIATE SHIP-
MENT

EAST: 904-262-4000

WEST: 213-243-1168

STERED CENTER

STERED CENTER|

NEW JERSEY'S Premier

AUDIO SALON — offers DENON
the finest names in PYRAMID
stereo components — L"{'J‘)‘(YYVSS)E(
gnd tht_z best values APT/HOLMAN
in Audio Systems MICRO—SEIKI

for the audio
purist.

DECCA LONDON
BANG & OLUFSEN
REVOX « MARCOF
KEF « SYMMETRY
SOUND CONCEPTS

@ Please do not

ask for a THRESHOLD » POLK
price list — CHARTWELL LS3 5A
we are STAX ¢ N.A.D. * AKG
not a M.A. COTTER  JANIS
warehouse DYNAVECTOR ¢ CROWN
or a DAVID HAFLER M & K

D.B. SYSTEMS « GRADO

mail- GRACE/SUPEX » SIGNET
‘f’_’def ULTRACRAFT « SATTERBURG
nrm.

. and more!

792 FRANKLIN AVENUE
FRANKLIN LAKES, N.J.

(201) 891-4745

SNELL TYPE A IMPROVED LOUDSPEAKERS, wainut.
$1,450. Threshold CAS-2 amp, $600. 1-606-273-8877.

SONY TC55 dictation cassette recorder & accessories
$90.00 (312) 771-4660 9am/6pm CST

SONY XL55 moving coil cartridge (new) mounts in any
tonearm $150.00 (312) 771-4660 9am/6pm CST

SPEAKER BIBLE. Over 20 pages of vital information for
the speaker builder. Send $2. to NEW YORK ACOUS-
TICS, 578 Nepperhan Ave., Yonkers, NY 10701, 914-476-
4900.

SPEAKER BLOWN? Ripped? Save yourself $3$ by re-
coning it! All work guaranteed. For information send
S.A.5.E—A&TRC, 527 Charles Ave., Solvay, NY 13209,
(315) 468-4031.

MODEL 1B MOVING COIL AMPLIFIER
Class A circuit. Ultra quiet
2500 hour battery life

AFFORDABLY PRICED.

DESTINED TO BECOME REFERENCE
STANDARDS - BY DESIGN !

Call or write for full information.
Dealer inquiries invited.

P.0.BOX 2235 SUNNYVALE. CA 94
{408) 730-1363

SYSTEMS

SYSTEMS

MODEL 200 POWER AMPLIFIER - Patented
it e

Introducing:

The Model! 120 Power Amplifier
The Modet 10 Preamplifier

Come see us at the summer CES
in Chicago, June 6 - 9
Conrad Hilton Hotel
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FOR SALE

SYMMETRY ACS-1A CROSSOVER, Factory sealed
$495., John 414-782-7398.

The arm, the turntable, the cartridge, the combination.
David Fletcher's The ARM. combined with the Grace
F-11L moving coil, on the SOTA turntable. A remarka-
ble synergism capable of allowing your first-class sys-
tem to realize its potential for resolution, dynamics,
and stabiity under real-tife conditions. ABSOLUTE
AUDIO, 305 E. 17th Street, Santa Ana, CA 92706

THE FINEST IN TUBE ELECTRONICS. ROGER MOD-
JESKI'S superb MUSIC REFERENCE RM-5 preamp and
RM-4A headamp are in stock at HCM AUDIO. (916) 343-
0558. FREE SHIPPING.

“THE MISSING LINC & I'VE GOT THE MUSIC IN ME”
Sheffield $10 and Lab2. Played 5 times. $750. for both or
best offer. 607-273-2919.

Audio Technica ATH-1 B0 Maxell UDXL1 or 2090 349
Audio Technica ATH-3 000 Maxell UDXL(S or 20S90 425
Audio Technica ATH-7 11000 TOK SACH0 29

nherser Hi 20 Fup FX1 or 2090 2%
Sennhesser HD414x 4300 Sany LNXCW0 149
Sennheiser HD424X 600 Sony UCXS0 349
Koss HV/XLC 200 Maxell T-120 1300
Koss HV/X 4500 1300
Koss KSP 200 Maxell L-750 1300
Sony MDR3 2300 TK L 750 1300
Sony MORAT 2900 Sony L750 300

DISCOUNT WORLD. P 0 BOX 191, MINEOLA.N.Y 11501 516-204-6136
Shipping charges are %4 00 per order except orders destined fo:
Puerto Aico. Alaska. Hawail. APO. and FPU (these orders require
shipping charges of 8 80 per order) Write for FREE catalog

FOR SALE

THORENS TURNTABLES—BEST PRICES—IN
STOCK—IMMEDIATE SHIPPING
EAST: 904-262-4000 WEST: 213-243-1168.

THRESHOLD AUDIO is offering Pyramid, PS Audio,
Grado, Sony, Marantz, Infinity, Stax, VPI, YSL and more.
Prepaid shipping. 409 S. 22nd Street, Newark, Ohio 43055
(614) 522-3762

THRESHOLD’S HOMETOWN DEALER, KEITH YATES
AUDIO, can have your new-generation Stasis amp or FET
Stasis preamp shipped DIRECTLY FROM THE FACTORY
to your door. Also: Acoustat, KEF, NAD, Pyramid, Denony
VPI, Dynavector, more. Keith Yates Audio, 2209 Ninth
Avenue Sacramento 95818. (916) 441-0443

THRESHOLD STASIS Il AMPLIFIER new with cards,
$1795. John 414-782-7398.

TUBE HEAVEN
Hungarian Tungsram tubes at importers cost—12AX7,
12AU7 $1 / 6DJ8 $2. Limit 10 per customer until 30th of
month. Compare these to $20 Brand X $4 Handling

TUBE GOD
33 North Riverside Ave.
Croton-On-Hudson, NY 10520
(914) 271-5145

TVA-M200 MONO BLOCK TUBE AMPS. 200 watts/side,

excellent condition. $3900 pr. (213) 596-5289 eves.

YOUR RECORDS
ARE STILL
DIRTY!

And (now) there’s no excuse.

Nitty Gritty of southern California makes
2 economical state of the art record clean-
ing systems that preserve your grooves
and stylii while they clean up the sound
from your hi fi.

No chemical tricks. No Rube Goldberg
mechanisms. Just fast and easy record
cleaning. Don’t wait — your records can't
afford to be played once more in their dirty
condition.

Write or call for free literature and
information.

Nitty Gritty Company
PO. BOX 264

La Verne. California 91750
(213) 823-9935

590 Central Park Avenue. Scarsdale, N.Y. 10583

| Mon., Thurs., 10-9 P.M. Tues., Wed., Fri, 10-7 P.M./ Sat, 10-6 P.M. ‘ I
Ample Free Parking ® Credit Cards Accepted ‘

We Ship FREE Anywhere in the Continental U.S.A. /

914-472-4558 |

— \

— — |
* ACOUSTIC ELECT. o HILL PLASMATRONICS * PSE \
* APRES AUDIO * JANIS » POLK AUDIO Wi
* AUDIO PULSE « KEITH MONKS « PRECISION FIDELITY, \
* AUDIO STATIC ESL * KOETSU * PROMETHEAN |\
* B&W « LAST * PYRAMID i\
» THE DAVID BERNING CO. « LINN SONDEK * SNELL ACOUSTICS il
* CRAMOLIN * LIVE WIRE * SPATIAL
* DAHLQUIST * LUSTRE * SPICA
* DENON * MARCOF * STAX iy
* DYNAVECTOR * MONSTER CABLE * SUMO ELECTRIC I
* ELECTRO RESEARCH * MUSIC REFERENCE * SUPEX
* FULTON * NAD * TANDBERG
* GOLDMUND o NAKAMICHI * THETA ELECTRONICS i
* GRACE * NITTY GRITTY * VP!
e GRADO » PLATTER MATTER * YAMAHA
» HAFLER

FOR SALE

TUBE B!BLE Ill IS FREE
This 55 page holier than thou book talks straight about all
tube electronics. How is it that this ancient device is still the
most musical? Learn about regulated power supplies, kits
to make your gear work right, Hungarian Tungsram tubes,
12AX7 $5., 12AT7 $5., 12AU7 $5., 6DJ8 $7., Wima Poly-
propylene cap kits for all tube, T-Adp., 40 amp banana
jacks, The New Testament Bimonthly, complete schemat-
ics of the NB electronics. What is the best Tube amplifier?
Find out! Are you afraid of the truth? Are you a victim of the
update game? Yea, though | walk through the valley of
transistors | fear not—You pay the postage, we supply the
book free. Send 75¢
TUBE GOD
33 No. Riverside Ave.
Croton, NY 10520
(914) 271-5145

TWEAKERS ANONYMOUS
Tweaking is an incurable disease with a great deal of
benefits. As you know, everything made can be improved.
Let's share tweaker knowledge by joining the club. $5 a
year gets you monthly Tweaker Newsietter and how to
form local tweaker groups.

TWEAKERS ANONYMOUS

33 North Riverside Ave.
Croton-On-Hudson, NY 10520
{914) 271-5145

Twin Cities” HI FI SOUND ELECTRONICS invites you
to hear a remarkable new moving coil phono cartridge,
the PREMIER LMX with “cutter analogue” stylus. Re-
markably musical, remarkably coherent at a remark-
ably reasonable price. HI FI SOUND ELECTRONICS,
1226 Harmon PI1., Minneapolis, MN 55403.

UNDERGROUND SOUND

The Merrill A.R. turntable mod kit, complete with
new suspension chassis and bearing, makes your old
A.R. state of the art and allows new tone arm accom-
modation—$54.00.

Updated GP-1 (glass/lead) platter pad—$27.00,
Weight—$7.00.

Audiophile Quality New & Used Equipment. (ship-
ping & handling charges additional)

2125 Central Avenue, Memphis, TN 38104
(901) 272-1275

VANDERSTEEN IN THE SOUTH!
in stock, the superb new Mod. 2C. Fast, free shipping.
READ BROS. STEREO
593 King St., Charleston, SC 29403 (803) 723-7276
& M/C OK. Carver, Hafler, PS, Mirage

We're not easily impressed. That's why it's especially
exciting to announce two new references: the Grace
F-11L moving coil cartridge and The ARM, an Ameri-
can precision gimbal tone arm hand-made in a NASA
clean room. individually, each is the best we've yet
heard. Together, there's nothing even remotely as
good. Hear them at SYSTEMS DESIGN GROUP,
1310 Kingsdale Ave., Redondo Beach, CA 90278

YAMAHA T-2 TUNER. Mint. Card. 608-849-7207

THE PROMETHEAN
One cartridge offers unparalleled performance without
head amps or transformers—the Promethean. Money-
back ten-day trial. Only $155.00 postpaid. The Audio Advi-
sor, Box 6202, G.R., Ml 49506. 616-451-3868 weekdays.
Visa and MasterCard gladly accepted.

THORENS 125-11 turntable, SME3009-I| tonearm, DECCA
gold cartridge all mint condition $515.00 (312) 771-4660
9am/6pm CST

RECORD

ARE RECORDS A MAJOR PART OF YOUR AUDIO
PURCHASES? A new record care system will protect your
investment. Send $1 for samples, literature. Copack Sales,
Dept. A, Box 443, Fairport, N.Y. 14450

AUDIOPHILE RECORDS ARE SOUND INVESTMENTS!
Popular and hard-to-find labels, all musical types. Consult
your hi-fi album broker: For The Record ..., PO Box
212018, Columbus, Ohio 43221,

MERIDIAN RECORDS. Critically acclaimed natural re-
cording. superbly pressed, a must for serious listeners.
(714) 438-1282.

NEW RECORDS AND TAPES at low prices. All albums
currently in print are available. Write international Records,
PO Box 12-A Depew, NY 14043
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RECORDS

PERSONAL AUDIOPHILE ALBUM COLLECTION; Di-
rect-Disc, collectables, limited gquantities. Jim 415-861-
1093

WANTED TO BUY OR TRADE

WANTED: NAGRA IV-S; Stellavox SP8 Schoeps CMC's
Hypercardiods accessories for all. Javier Canelas, (415)
641-4853 - 386-7119

TAPE RECORDINGS

AMPEX & COLUMBIA prerecorded open reel tapes (90)
all mint condition $450 00 Iot (312) 771-4660 9am/6pm
csT

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
t2¢. SQUARE BOTTOM INNER SLEEVES 7¢. POLY
LINED PAPER 15¢. WHITE JACKETS 35¢ POSTAGE
$2.00. HOUSE OF RECORDS. HILLBURN, NEW YORK
10931

QUALITY EQUIPMENT DEMANDS QUALITY RECOR-
DINGS!Japanese, European and private domestic press-
ings. Familiar titles and esoteric. Catalogue—Illuminatear,
Dept. A, 350 Spear Street #30, S. Burlington, VT 05404

SHEFFIELD'S FIRST DIRECT DISC-UNOPENED! New
sealed copy of SC-9, $995. Also used pre-recorded a
track stereo reel tapes. SASE for list ... Spanos, Opus
One, 412-281-3969, 400 Smithfield. Pittsburgh, PA 15222,

THOUSANDS OF LIKE NEW LP's and prerecorded
tapes. Catalogue—$2.50. House of Records, Hillburn, New
York 10931

WANTED TO BUY OR TRADE

AAA-TOP PRICES PAID: MCINTOSH and MARK LEVIN-
SON all models McINTOSH, MARANTZ, and AUDIO RE-
SEARCH tube equipment. WESTERN ELECTRIC and
ERPI speakers, drivers. homs, etc. (206) 323-4987

AR LST SPEAKERS. Johnny Fong. 130 Fallen Leaf Drive.
Hillsborough, CA 94010.

ASIA AUDIO ASSOCIATION WANTED; MCINTOSH or
MARANTZ TUBE TYPE (any model) Pre-amps, Power-
amps. QUAD 2 & 22. THORENS TD-124. GARRARD 301,
401. WESTERN or NORTHERN ELECTRIC SOUND
EQUIPMENTS; tubes, drivers, speakers, horns, amps,
mixers, microphones, others, WESTREX Amps. JENSEN
Woofers-18 inches. RCA Woofers-LC-1A. Contact: 213-
576-2642, David Yo, Box 832, Monterey Park, CA 91754,

WANTED 3M%" PROFESSIONAL TAPE TRANSPORT.
J.P. Sammut, P.O. Box 214615, Sacramento, CA 95821
916-726-2263.

ZENITH TRANS-OCEANIC RADIO, model 7000Y-1 or
D7000Y. GS 1412 26 Street N.W. Cedar Rapids. lowa
52405.

ELECTRO-VOICE INTERFACE A, B, C, D. QUALITY
SPEAKER SYSTEMS, BEST PRICES—IN STOCK—
IMMEDIATE SHIPMENT
EAST: 904-262-4000 WEST: 213-243-1168

TAPE RECORDINGS

DIRECT-TO-TAPE RECORDINGS: REAL TIME DUPLI-
CATED REELS (2/4 track, dbx !l, Dolby) & CASSETTES
(dbx 11, Dolby B/C) from MASTER TAPES. FREE CATA-
LOG. Ditect-to-Tape, 14-R Station Ave., Haddon Heights,
NJ 08035.

MASTER TAPE COPIES OF FAMOUS JAZZ MUSI-
CIANS. Recorded and copied using Levinson equipment.
Write or phone for information. International Phono-
graph, 17 Lincoin St., Hamden, CT 06518. 203-288-5982.

RADIO PROGRAMS

JAZZ AND BIG BAND. Two exciting, new hour radio
series. "World of Jazz" and “Nostalgia Ballroom”. Demo
MVP, Box 2492, Shawnee Mission, Ks. 66201.

TAPE AND TAPE RECORDERS

CASSETTES CUSTOM CUT to your length with or without
boxes minimum order 50 Quantity Discount Send 1.00 for
price list to ZipCode Co. Tape Dept. P.O. Box 1210 Mel-
bourne, Florida 32901

OPEN REEL TAPE—Mostly Ampex, used once, unboxed,
unspliced. 1800 50 Reels; $65.00. Sample; $2.00. 3600
10 Reels; $25.00. Sample: $2.50. New, premium C-60
cassettes, Sample: $1.00. AUDIO TAPES BOX 9584-S
ALEXANDRIA VA 22304.

M

Houston and the Guif Coast

ark Levinson/Linn/Apt-Holman/Hafler/Nakamichi/Magneplanar/Boston/Dahlquist
Adcom/NAD/Meridian/NAIM Audio/Rega/Amber/Dennesen/Cold Line/Grace
Klipsch/Fidelity Research/DCM Time Window/Cizek/Signet/Cotter/lvie Analyzers

AudioConcepts

2200 SW Freeway at Greenbriar Houston. Texas 77098 713/527-0774

ATTN. TUBES: MCINTOSH, MARANTZ, ARC. 713-728-
4343, M. Corb, 11122, Atwell, Houston, TX 77096.

ATTN: TUBES WANTED—MCINTOSH, MARANTZ, ARC,
WESTERN ELECTRIC-ALL PRODUCTS, M. CORB 713-
728-4343, 11122 ATWELL, HOUSTON, TEXAS 77096

BRAUN TG-1000 tape recorder wanted. Also other
Braun recorders, turntables, tuners, recewvers, amplifiers,
radios, televisions. Give description, condition and price.
Carleton Sarver, 256 West 88th Street, New York, NY
10024. 212.874-3529.

BUY MCINTOSH AND MARANTZ TUBE EQUIP-
MENT. Leland 713-772-4653.

Credit Cards Accepted Freight Prepaid in Continental USA
Aludlre

introduces a limited

-«\_.;..v,:f%:{.!j—.jﬁ - HoBhg

Wrlte or cal

production amplifier,
L4 FORTE, and preamp-
lifier, DIFFET 2 They
have been uncom-
promisingly designed
for the discriminating
listener who appre-
ciates the finest In
° sound reproduction.

™ . .
. .

I for literature and dealer list.- AUDIRE, INC. 9576 EL TAMBOR AVE., FOUNTAIN VALLEY, CA 92708 - (714) 968-1236

L

o —

FREE ADVERTISING FOR YOUR USED EQUIPMENT!
Pay low commission ONLY IF YOU SELL! Free details:
AVI, Box 264-A55, Buffalo, NY 14215,

I'LL BUY OR TRADE FOR CITATION 16, 16A, 16S,
16SA IN ANY CONDITION. CALL COLLECT FOR
DOUG, 504-866-3457 OR 504-392-7443 OR WRITE TO

A« Al o o
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DOUG WILSON, 341 WILLOWBROOK DRIVE, GRETNA, P S A S R
LOUISIANA 70053. BN DN oo O\A
\. \>~?\o VS S <\
N A O St NS © o) ™ S
JBL WANTED-I NEED 2 N8000 CROSSOVERS. CALL A wﬁ 6\9 0% e @t v * WM \X?’\/
BRUCE COLLECT (907) 262-4373. W e el P G %@ n. O 22 <P
OV\OQ\I‘ % L O o™ \/\36\9\6?\\(75(\ O\O $‘5 O\/ %?\\k
O (AN
MARANTZ MODELS 2, 3, 6,7, 8,9 & 10B; MCINTOSH C- (\0/\\ 00\\35‘3?‘4\\%\05‘ NS \(\(\ \J\\ N \/\\X
22, MC240, MC275 & MC3500. Sam Aberst, P.O. Box S (e o2 e @) «O QA 0?,
5455, Beverly Hills, CA 90210 (415) 889-7729. ?\d’eé,e?“qo SRS <& 00% \‘\%O \\‘\?« A
SN ; ° o
PAY ATTRACTIVE PRICE FOR MCINTOSH OR MAR- 29,%0*6\9\ \Q\<\ < OO Q\O ot
ANTZ TUBE TYPE (any model) pre-amps, power-amps. %(\6“ \<\ \‘5 O?\ .Q Q'b’ <
ARC SP-3A-1, D-75(A), D-76(A). THORENS TD-124. « ?/\J\ \\A ?:\ i \>\\
GARRARD 301, 401. WESTERN ELECTRIC tubes, amps, Q?\ ?/\A «O \«\‘\ ?’Q\ 6\6
drivers, horns, speakers, mixers, microphones, others 213/ $ %« $ (o) 90 ‘5:\
576-2642 David Yo PO Box 832 Monterey Park, Ca. Q?/O %\/\ $\X?, P“‘\ ?f’ogwq'
91754, N\ &7 of
AT o
ROTEL RY1010. CALL 513-232-8461. S \,V?\ \
WANTED HARMAN KARDON MODEL 430 RECEIVER, 177 Sound Beach Avenue, Old Greenwich, CT 06830
JorKng Conaition preferred. Call after 6 pm. central time. Maijor credit cards honored. Open 10 AM-6 PM Mon-Sat.
81

AmericanRadioHictary Com



r

TAPE AND TAPE RECORDERS

AAA AMPEX
AMPEX MASTER TAPE 7R-1800" . . ...... .. 3.50
AMPEX MASTER TAPE 7R-1200"............ 3.00
102" EMPTY REELANDBOX. . .............. 3.50
7'EMPTY REELANDBOX. .................. 75

Shipping 3.50. Russell Kacir 1058 Oakview Dr. Cleve-
land, OH. 44143 216-442-2467

OPEN REEL TAPES from studio masters. Philips. Argo,
Telefunken, Vanguard. Unicorn, MHS. Catalogue $1.00.
Barclay-Crocker, Room 1470-A, t1 Broadway, NYC
10004

SERVICES

AUDIO PULSE REPAIR SPECIALISTS. Modification Kits
available for Model One's. WALT'S AUDIO SERVICE, 398
Granada Street, Riaito. CA 92376, (714)-875-0776.

AUDIO PULSE SERVICE. Factory trained technicians. For
reservations/information, write to White Labs, 10528 Lower
Azusa Rd., Suite 192A, E! Monte, CA 91731.

CUSTOM RECORDING SERVICE, Tapes, discs. and cas-
settes. Stereo and mono. Live and copies. Editing. Masters
and pressings. High quality at reasonable rates. Joseph
Giovanelli. Audio-Tech Laboratories, 1158 Stewart Ave-
nue, Bethpage, NY 11714. (516) 433-0171

GAS REPAIR SERVICE, factory trained techs. Call or
write for price info. S&M Electronics 17200 Parthenia St
Northridge, Calif. 91325. 213-701-7697.

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 CHESTNUT
ST., NASHVILLE TENNESSEE 37203

SERVICES

STYLUS RETIPPING—DIAFIX 99, Mapie Stream Rd.
Hightstown, N.J. 08520. 609-443-5765.

BUSINESS OPPORTUNITIES

FOR LICENSE TO PROMOTION MINDED MFR.—
UNIQUE CLOCK WITH copyrighted sound effect sys-
tem on tape (digital ?) universal appeal, great conver-
sation piece. Principals only on your L/H. TIM, 328 E.
Traube, Westmont, 1. 60559.

AD INDEX

FANTASTIC AQUARIUM FISH. Filters. Medicines.
25%. Catalog 50¢ (Refundable). 313-627-2877. Agua-
discount, 33518 Mill, Ortonville Mich. 48462.

FREE SPEAKER KIT CATALOG. Kits include phase
alignment, computer optimized plans, J8L, EV, Audax
components. Also available: Thiele data, specifications of
200 components, $2 (refundable). Gold Sound, Box 141A,
Englewood, CO 80151. 303 789-5310

THE ULTIMATE PLAYBACK SYSTEM
All of AUDIO's 1981 issues have been bound into an
attractive and durable volume. AUDIO '81 gives you rapid
‘playback” of value—easy access to vital facts, figures,
reviews and articles. However, only a limited quantity is
available. A few sets also remain from 1975, 1977, 1978,
1979 and 1980. It's first come, first served, so place your
orders now! Send a check or money order (DO NOT SEND
CASH) for $30. plus applicable sales tax to.
BOUND VOLUMES
AUDIO MAGAZINE
CBS PUBLICATIONS
1515 BROADWAY
NEW YORK, NY 10036
Prices include shipping and handling in the U.S.A only. Be
sure to indicate the year of the volume you want.

dio)
Ueio

SUBSCRIBER SERVICE
MOVING?

Send Audio for 1 year at $13.94
[JNew subscription [JRenewal

Name (Please Printi__

Address______

Place Label Here

Please give us 8 weeks advance notice. Attach label with your
old address. and write in new address below.

RENEWING? Check box below and attach label with correction

marked. if any.

SUBSCR'B'NG') Check box and fill in coupon. For gift subscriptions

attach a separate sheet.

OPayment enclosed OBillme
Outside the U.S. add $6 00 per year Payment must accompany order,

City_ o=

For faster scrvice call toll-free any business day,
700 A M -7:00 PM. Mountain time

S ___State

Zip S —

800-525-9511 iin Colorado 303-447-9330)

52555

Audio and other direct mail advertisers take great care to send information about
products and services only to those people interested in them. Products and services
oftered to our readers in the past have included merchandise and publication offers.
We believe the distribution of such information is of benefit to our subscribers but we
do respect the wishes of any subscriber who does not want to receive such promo-
tional literature.

Should you wish to restrict usage of your name simply checkhere............ . .. .0
Please attach a mailing label in the indicated area and mail to address below.

Audio. 1255 Portland Place. PO. Box 5318, Boulder, CO 80322

Firm (Reader Service No.) Page
Acoustat (1) ............. p g 20
Allsop Inc. (37) . ........ om an 22
Audiophile System (2) . ... ... .. 86
BASER(4) .. - B.a. . ML EaE 19
Bryston Manufacturing (3) ... ... 55
Carver Corp. (5] . ... ... .. et D
Castle Marketing (7) ..... .. ... 20
Cybernet International Inc. (6) ... 37
dbx (8,9).................. 2, 66
Denon (10) ............ .. ... 65
Design Acoustics (11) ......... 61
Dynavector (12) ....... ... oo 57
IMF(13) ... ... 68
Jensen (15) 18]
JVC . ... 89
Kenwood . .............. .. . 88
Loranger (18) ......... ... 03
Maxell (19) ... ............ .15
Mcintosh (20§ .. ... . ... 92
Mission (14). .. .. Cov. liI
Mordaunt-Short tnc. (21) ....... 13
Pickering (22) ........ .. ... 16
Pioneer (23) Cov. It &1
Quad (24) ... ........ ... 4
Revox .......... SOk o B 66
Sansui (25, 26) ....... .. 49, 9N
Shure Bros. (27) .......... .. 6 &7
Signet(36) .................... 48
Sonex (28) . ................... 67
Sony (29) . 46 & 47
Soundcraftsmen (30) . ... .. .. .4
Studer-Revox .......... ... . ... 66
Tandberg (31) oo o o6 aldo o oo U
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TEAC (34) ......... 15 o1
Technics (35) ....... Cov. IV
Yamaha .. .. ... ... . 87
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BERT WHYTE

he term audiophile was coined
l many years ago and has be-
come part of our language; it is
a rare person who doesn't know what it
means. With the video boom well un-
derway, it follows that we now have a
new breed of super-hobbyist—the vid-
eophile. Perhaps because it is such a
relatively new term, some people
might have a little trouble detining vid-
eophile. Is it just a person who watch-
es television a great deal? Hardly.
Well, how about those people who own
videocassette recorders? You're get-
ting warmer. What about the guy who
owns a videodisc player as well as a
VCR? That helps. We could go on like
this, but the truth is that a videophile is
much more involved.

The videophile is fascinated with a
very broad spectrum of video prod-
ucts and video technology. Like his
counterpart in audio, the videophile
has a goal, which is to attain the high-
est quality of visual information. Al-
though it is true that a few years ago a
number of audiophiles regarded video
with some disdain, it is equally true
that many of these same audiophiles
have now become avid videophiles as
well. As in audio, there are videophiies
in various manifestations, from the en-
try level to the high end. The high-end
videophile is quite likely to be
equipped with a component TV sys-
tem consisting of a monitor, matching
component TV tuner, and remote con-
trol (like the new Sony Profeel); a large
screen video projection system, and a
number of videocassette recorders,
probably including an industrial mod-
el. He may own a %-inch U-Matic re-
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The Guard Stabilizer/RF Converter completely removes Kopyguard signals.

corder complete with electronic editor,
as well as several advanced color vid-
eo cameras. He is likely to have both
taser optical and CED videodisc play-
ers. Our videophile may also own cer-
tain instrumentation, like an oscillo-
scope, a color bar or dot generator,
and & spectrum analyzer. Now a new
type of specialized equipment has
been appearing on the video market in
the form of processing amplifiers, vid-
€0 image enhancement units, "Kopy-
guarc’ stabilizers and r.f. modulators,
distribution amplifiers, and multi-
switching consoles. The videophile will
certainly be interested in the extra con-
trol and versatility this equipment will
permit in signal processing.

Some months agc, | reported that
quite a few of the duplicators who is-
sue prerecorded videotapes—mostly
of movies-—were encoding their tapes
with what is known as a “Kopyguard”
signal. The avowed purpose of this

signal is to prevent unauthorized copy-
ing of the program from one VCR to
another. If copying is attempted, the
result is a scrambled, distorted, unus-
able picture. As | pointed out, you
can't blame these companies from try-
ing to protect their copyrighted movie
programs. However, on certain models
of television sets, mostly of American
manufacture, when people buy these
Kopyguard-encoded videotapes and
in a perfectly honest straightforward
manner try to play them back, all they
can get is a violently rolling, jittery pic-
ture. In fact, the sync circuitry on their
TV sets is so poor that the Kopyguard
signal makes these videotapes un-
playable.

in that earlier column, | reported that
Kopyguard “killers” or “stabilizers
black boxes preventing the picture
distortion—had appeared on the mar-
ket. Some of these units are better
than others, and a few are, to put it
charitably, quite marginal. Now Vidi-
craft of Portland, Oregon, has intro-
duced the Guard Stabilizer/RF Con-
verter, and it is the best device of this
type | have encountered. The $195
unit has an attractive black anodized
metal enclosure, with blue front and
rear panels, and measures 7 inches W
X 4% inches D x 2 inches H. The
stabilizer is supplied with a plug-in a.c.
converter which furnishes 12 volts d.c.
to power the unit. A red pilot light is on
the front panel, along with a rotary
switch to select channel 3 or 4 and to
turn the unit on and off as well as a
rotary potentiometer with locking con-
trol to stabilize the picture. On the rear
panel are in and out RCA jacks for
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Like his counterpart in
audio, the videophile has a
goal, which is to attain the
highest quality of visual
information.

video and audio, an audio level con-
trol, and a VHF output.

The hook-up of the stabilizer is sim-
plicity itself. The video and audio out-
puts of a VCR are fed into the unit, and
the VHF output of the stabilizer feeds
directly into the antenna input of the TV
set via the supplied RCA F cable. In

use, the unit is switched to channel 3
or 4, whichever is appropriate for the
particular area, and the lock control is
slowly advanced from its fully counter-
clockwise position. It is very easy to
achieve a stable picture with slight ad-
justment of this control, although, in
some cases, coordination with the
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The Linn Sondek

The master link in a delicate
chain of superb sound retrieval.
A turntable of such remarkable
distinction that it can transform
recorded sound, and enrich
the capabilities of your entire

system.

Linn Sondek. It must be heard.

Wewishyou the test

For further information contact:

AUDIOPHILE SYSTEMS LTD., 6842 HAWTHORN PARK DRIVE,
INDIANAPOLIS, INDIANA, USA 46220

ALDBURN ELECTRONICS LTD., 50 ROLARK DRIVE,
SCARBOROUGH, ONTARIO, CANADA MIR 4G2
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tracking controt on the VCR may be
necessary. Once the picture has stabi-
lized, however, no further adjustments
are needed.

What makes this Vidicraft stabilizer
so handy and easy to use is the inclu-
sion of the r.f. modulator. Most anti-
Kopyguard units, especially the
cheapie models, lack this and there-
fore require two VCR units in order to
link up with a TV set. The Vidicraft unit
affords versatility since it can be used
for any video and audio input—from a
video camera, a videodisc player, a
VCR, and even a computer. The Guard
Stabilizer/RF Converter is particularly
effective because it completely re-
moves the Kopyguard signal, making
the copying of tapes very easy. | need
not make any moral preachments here
or question the ethics of such a prac-
tice; such things are best left to the
individual's conscience.

Vidicraft's Proc Amp (processing
amplifier) is considerably more com-
plex than the stabilizer and can ac-
complish some very worthwhile im-
provements in a video picture. The
Proc Amp is housed in the same type
of enclosure as the stabilizer and
measures approximately 9% inches W
x 2V inches H x 6% inches D. It is
a.c. powered or can be battery
powered with 12 volts d.c. The front
panel has a luminance level meter; a
mode switch to select color, bypass,
and monochrome and turn the unit on
and off; a gain control for luminance
level, and gain and phase controls for
chroma. All controls have center-de-
tent positions for neutral balance. The
rear panel has one RCA video input
jack and four RCA video output jacks.
Hook-ups with VCRs, a video camera,
or portable VCR are fairly simple and
in all cases include the Proc Amp in a
processing loop.

The luminance level control acts like
the contrast control on a TV set. With
the aid of the luminance level meter,
the control actually adjusts the con-
trast ratio of the black-and-white pic-
ture component of the TV signal. Turn-
ing the luminance control fully counter-
clockwise completely removes the TV
picture and produces “video black.
Advancing the control clockwise
brightens picture images. This control
can thus provide professional quality
fade-ins . .. fade-outs. By going to
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Introducing Yamaha’s newest separates—the T-70 tuner,
the C-70 control amplifier, and the M-70 X-power amplifier
featuring our unique Zero Distortion Rule. Zero Distortion

THD OF FINEST TEST EQUIPMENT

—

-
—

ESTIMATED THD OF YAMAHA M-70

.0005%

20 Hz 20 kHz

Sophisticated test. equipment is incapable
of measuring the M-70's THD.

1 kHz

Rule for distort:on so low, it
can’t be measured. Here, in a
nutshell, is how the Zero
Distortion Rule circuitry
works: Sophisticated circuitry
measures any difference
between the output signal

and the input signal, and feeds back only this difference

180 degrees out of phase. This,

cancels distortion.

How completely? Laboratory |
research has found that the only
distortion test instruments can
detect in the M-70 is the distor-
tion generated by the instru-
ments themselves. Which is why l
we have to estimate the M-70’s
Total Harmonic Distortion
(arrived at by computer extrapo-
lation) at no more than 0.002% at |
200 Watts RMS per channel, both
channels driven into 8 chms, from '

20 Hz to 20 kHz.

in effect, completely

But the only test instruments
you’ll be using to n-easure the
M-70’s sound are your ears. So
you’ll hear only the most
breathtakingly clear, accurate
music reproductior: possible.

To complement the phenome-
nal M-70 amplifier we created
the equally phenomenal T-70
computer servo-locked synthe-
sizer tuner, and the C-70 control
amplifier complete with two-band
parametric-equalization and

full-logic function switching.
Nothing less weuld measure up.
Yamaha’s new separates.
Immeasurable in performance.
beauty, versatility, and musical
listening pleasure. Visit your

-
|

]
S

‘s’f i.-“’ |

The most critical test equipment of all.

Yamaha dealer now and measure
for yourself.

For more information, write
to Yamaha Electronies Corpora-
tion, USA, P.O. Box 6660, Buena
Park, CA 90622.

For the music inyou.

'YAMAHA
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Get more out

of your system
by investing |
less in it. | *

Introducing

the Kenwood Basic

M1 Power Amplifier and the
C1 Control Ampilifier.

Together they can make your
system perform like never before.

Because Kenwood has engi-
neered a way to deliver high power
without the heat that can distort
sound quality.

It's called Dynamic Linear Drive.

And it's a Kenwood exclusive designed to analyze
the size of the input signal and then switch an
the appropriate amp, high or low, with no signal
dropout. Since the high power amp is only on when
needed, much less heat is generated.

At 105 watts per channel; we think the Basic
M1 and C1 is one of the most sophisticated
dual amplifier systems available today.

But, best of all, by investing less in our
Basic M1 and C1 amp, you'll have more
to spend on the rest of your system.

PKENWOOD Aﬁﬂ'fg{

For the Kenwood Audio Purist Dealer nearest you write:
Kenwood Audio Purist P.O. Box 6213, Carson. CA 90749
“minimum KMS, both channels driven at 8 ohms from 20 Hr to 20 kA;
with no mare than 0.005% total harmonic distortion.
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One of the most
outstanding features of the
Proc Amp is that it will
allow remote control of
contrast intensity and hue
in regular TV viewing.

“video black," a completely black pic
ture can be recorded at the beginning
of a tape, up to the point where pro-
gram begins, thereby avoiding all the
dancing, jiggling, snowy hash of blank
tape. The chroma gain control is anal-
ogous to the intensity control on TV
sets. The detent position is unity gain
full counterclockwise produces a
black-and-white picture, and full clock-
wise a picture with highly saturated
colors. Its —36 to +8 dB range is far
more than is available in TV sets and is
valuable when correcting videotape
color errors. The chroma phase control
acts like the hue or tint controls on TV
sets, but here, too, the range is much
greater, plus or minus 0° to 35° Full
counterclockwise rotation of this con-
trol produces green, and at full clock-
wise, magenta. But whatever process-
Ing correction or enhancement you are
undertaking, on videotape or TV
screen, switching to the bypass mode
will return the picture to its original or
unprocessed condition. A flick of the
switch back to “color” gives an instant
comparison, so judging the effects of
the processing is easy
Another feature of the Proc Amp is
that it provides four distribution amplifi-
ers to permit simultaneous recording
on four VCRs without reduced signal
voltage. One of the neatest things
about the unit is that it can be set up to
allow remote control of contrast (lumi-
nance) intensity and hue in regular TV
viewing. In setting up, It is necessary
to use a VCR and an r.f. modulator, but
since the most annoying things in TV
viewing are channel-to-channel and
scene-to-scene color shifts, it is worth
the trouble to be able to control them
from an armchair. This set-up also re-
quires that you use the tuner of the
VCR when changing channels. In TV
sets without video inputs but with re-
| mote controls, the remote facility is
lost. In a component TV system like the
Sony Profeel, it is possible to have full
wireless remote control plus (with a
couple of wires) the remote control of
contrast, intensity, and hue via the Vi
dicraft Proc Amp. | found this $349 unit
very easy to operate, and it performed
flawlessly during my fairly extended
tests of its operation. The serious vid
eophile will find it an invaluable tool,

\
|

and the unit will be of aid to the neo-
phyte as well. A
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Once again, JVC harnesses higher tech
in the pursuit of higher fidelity,

The power of higher tech, harnessed
by superior engineering. Once again,
it’s the mark of JVC’s leadership.

Even in the realm of moderately
priced components like these.

The intricacy of JVC turntable design.
You see it, and hear it, in attention
to subtle, vet significant details. Like a
straight, low-mass tonearm with trac-

ing hold to stabilize tracking. And
quartz control to insure virtually per
fect platter rotation.

Powerful, yet musically pure receivers.

A JVC innovation called Super-A
removes subtle forms of distortion. So

musical overtones and transients are
amplified intact for a pure, musically
natural sound. Add graphic equaliza-
tion and quartz tuning, and you have
receivers unsurpassed for perform-
ance and versatility.

The innovators in metal cassette decks.

It was JVC who first put together the

technology needed to record metal
tapes. Now we've added Dolby™ C for
ultra-quiet recordings. Plus features
like Music Scan to find selections
automatically. Spectro-Peak metering.
Logic controls, digital indication,
merrory and more.
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Speakers more precise than the ear itself.

Our Dyna-Flat ribbon tweeter
extends to 100 kHz, higher than the
ear can hear. By doing 50, it helps pro-
vide correct amplitude and phase
characteristics in the audible range.
So music takes on the focus, detail
and spatial image of live sound.

Your JVC dealer is waiting to demon-
strate the full new line of higher tech
components. Computerized tuners.
“Thinking” tonearms. Self-optimizing
cassette decks. Higker tech engineer-
ing all focused on one goal — achieving
the highest fidelity possible.

Y USJVCCORP. ~
#1 Slater Drive, Elmwaoed Park, N.J. 07
JVC CANADAINC,, Scarborgugh, ONT..




BEHIND THE SCENES

BERT WHYTE

ost audiophiles, even those
who are relatively inexperi-
enced, learn early on that the

catch-phrase “concert hall realism” is
much abused and indiscriminately ap-
plied as a quality achieved by almost
all hi-fi equipment. Or so the copywrit-
ers would have you believe. The
audiophile is aware that what he ulti-
mately is trying to achieve is the clos-
est simulation of the live listening ex-
perience, whether the music be of the
pop persuasion or from the vast re-
sources of the classical repertoire. To
this end, most audiophiles continually
upgrade their systems to achieve ever
higher levels of sonic sophistication.
Some truly dedicated audiophiles
spend large sums of money improving
their systems. Unfortunately, the ac-
quisition of expensive stereo equip-
ment is no guarantee that the elusive
sense of realism will be secured. |
have heard some absolutely awful
sound from some of the most expen-
sive components. Almost invariably,
the poor sound was not the fault of the
equipment (although quality can vary
widely even in expensive units) but in
the manner in which the system was
set up and, most especially, the
acoustic environment in which it oper-
ated. For some strange reason, even
experienced audiophiles with high-
quality stereo systems do not regard
the acoustics of their listening rooms
as a vital element in playback of mu-
sic. Too many audiophiles look upon
room acoustics as a most arcane sub-
ject, and their knowledge of it is at
best rudimentary. They admit to a con-
tinuing feeling of frustration in their ef-
forts to improve the simulation of the
live fistening experience.

But there is a new way of acoustical-
ly treating listening rooms to achieve
this purpose, far beyond what audio
equipment can achieve on its own. My
awareness of it began at an AES con-
vention several years ago. | was roam-
ing around the exhibits and ran across
Alpha Audio of Richmond, Virginia, a
company unknown to me. The genial
president of the company, Nick Col-
leran, introduced me to the product
they were displaying, an acoustical
material known as Sonex. Sonex is an
open-cell polyurethane foam supplied
in 4 X 4 foot charcoal gray sheets, in
2-, 3-, and 4-inch thicknesses. It is

Bert Whyte's listening room, in which

scund- absorbing Sonex was used in an LEDE installation

configured In what is called the "in-
dented” or female pattern and the
“wedge shaped” or male pattern. (You
have probably seen the wedges used
in anechoic chambers, and the wedge
pattern of Sonex is the same, although
the wedges are on a much smaller
scale.) Sonex is also supplied in 15 X
15 inch, 2-inch thick wedge-shaped
“audiotiles” in silver, blue, brown, or-
ange, and green. Because of the
wedge pattern, one square foot of
Sonex has 450% more surface area
than a square foot of flat foam, and
there is almost 100% absorption from
500 Hz to 1.5 kHz with the 4-inch thick
Sonex.

Nick Colleran told me about the use
of Sonex in recording studio control
raoms, in a rather radical configuration
known as “live end-dead end” (LEDE)
and promulgated by Don and Carolyn
Davis of Synergistic Audio Concepts in
California. Traditionally, most studio
control rooms have their monitor
speakers mounted near the front wall
and ceiling boundary, surrounded by
reflective walls. The mixing console is
in the front third of the studio, where

the mixer can face the monitors, usual-
ly no more than 10 feet in front of him.
The rear side walls and the rear wall
are ordinarily made as absorptive as
possible. Hence, the “live” reflective
end of the control room is in the front
and the “dead"” absorptive end is in
the rear. Although many aspects of
studio control room acoustics are quite
controversial, a number of engineers
feel the Davis' LEDE approach, in
which the “live" end is in the rear of the
control room and the “dead"” end is at
the front of the room, has some unique
advantages. Not the least of these
special qualities is the very uniform ab-
sorption characteristics of Sonex.
When the walls and ceiling of the front
of the control room are covered with
Sonex, both the absorption and the
wedges work together. The wedges
provide surfaces to interrupt and
break up standing waves so that any
energy that might be reflected is dif-
fused. The absorption comes into play
along with the diffusion to prevent
close-order early reflections which, if
the Sonex were not present, would re-
flect off the hard live wall and combine
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...and then camethe“Z” Receivers.

There was a time when you
had to buy separate components to
enjoy the control flexibility and power
needed for true high fidelity music
reproduction.

Not anymore. Sansui now has
developed its “Z” series receivers.

Whether you choose the super-
powered 9900Z, the modestly-sized
39007, or any of the four models in
between, you get the full-frequency
benefits of Sansui's DC-servo
amplifier technology. And distortion-
free FM is assured by genuine
digital-synthesized tuning, with the

added accuracy of quartz PLL cir-
cuitry in our three top models. Twelve
convenient instant-tune presets bring
in your favorite FM or AM stations (6
of each) at a button's touch.
Real-time spectrum analysis that
lets you see the shape of the sound
you hear is included in our three most
advanced units, along with Dolby FM
decoding in the 8900ZDB. All but one
of the “Z" receivers include LED dis-
plays that instantaneously show you
just how much power is going to your
speakers. Touch-button FM tuning
and volume controls, two-deck dub-

SagTaTIT

SANSUI ELECTRONICS CORPORATION
Lyndhurst, New Jersey 07071, Gardena, CA 90248 ST
Sansui Electric Co., Ltd., Tokyo, Japan Sm

Emer No 26 on Reader Service Card

bing facilities. dual phono capability
and multi-system speaker switching
are all to be found, in various combi-
nations, in the “Z" receivers. You'll
also find all the additional features
you've come to expect from a com-
pany that has pushed high fidelity to
its limits from its beginnings.

And for all their technological
sophistication the six Sansui models
in the “Z" series will appeal to your
eye no less than to your ear. Visit your
nearest authorized Sansui dealer.
He'll show you why “Z" stands for the
last word in high fidelity receivers.
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Too many audiophiles look
upon room acoustics as a
most arcane subject, and
their knowledge of it is at
best rudimentary.

out of phase with the direct sounds of
the monitor. This would produce nasty
comb-filter effects, with subsequent
frequency anomalies. With the elimina-
tion of the close-order early reflections,
the mixer hears just the direct sound of
the monitors and is not influenced by
room acoustics.

After discussing some of the profes-
sional studio applications of Sonex
with Nick Colleran, | had a brainstorm.
It occurred to me that there should be
no technical reasons why Sonex would
not work in an LEDE configuration in a
home listening room. The different cir-
cumstances might require some modi-
fications, but | didn't think they would
be too difficult. Nick agreed at once
and said that as soon as | measured
my room and knew the requirements, |
could start construction of the first resi-
dential LEDE listening room.

First came some basic choices. With
orange carpeting in my 122 x 24 foot
listening room, | decided the standard
charcoal Sonex would make an attrac-

tive color contrast. | selected the 3-
inch thick Sonex because it is definite-
ly superior to the 2-inch, especially in
the lower frequencies, and is almost
on a par with the 4-inch thickness,
without its butk and greater expense.
As a rough rule of thumb, the front
dead end of the room should be one-
third of the room’s total length—in my
case, 8 feet. My ceiling height is also 8
feet, so it worked out very nicely to use
four of the standard 4 x 4 foot sheets
of Sonex on each side wall, and six of
the same sheets on the back wall. The
6-inch space was pieced in by cutting
strips from another Sonex sheet. For
the ceiling, | chose the light silver-col-
ored 15 x 15 inch “audiotiles,” both
for the desirable color contrast and
ease of installation as compared to
handling large sheets over one's
head! The live end of my room is
wood-paneled. Diffusion and the
avoidance of long path lengths which
would accentuate standing waves are
provided by record cabinets on each

covers all of North America.

Mtlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
MclIntosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that

——————————————n

Mclintosh Laboratory, Inc. A I
East Side Staion P.O. Box 96

wall and rear speakers (for use in am-
bience recovery, ambisonics, etc.).

If you undertake construction of an
LEDE room, it would be worthwhile to
look into several other matters before
proceeding. For example, how struc-
turally rigid is the room? Large unbro-
ken areas—the ceiling, floor, and per-
haps the walls too—are subject to dia-
phragmatic “flexing" which can ac-
centuate certain room modes and
cause boominess and muddy, over-
resonant bass. Because of the flimsy
nature of most ceilings, nothing much
can be done to avoid excessive flex-
ure. However, the Sonex “audiotiles”
will afford a little help because of their
absorption and diffusion properties. |
am fortunate that my listening room is
on a concrete slab. in most homes,
especially those of recent construc-
tion, wooden floors are prime sources
of flexure. If your playback equipment
1s in the listening room with your loud-
speakers (the usual arrangement),
such floors can be troublesome
sources of structure-borne feedback.
One partial solution istorun a2 x 6
piece of lumber diagonally under the
floor joists. This can be held in place
and exert upward stiffening pressure
by means of one or two adjustable
support columns lowered or extended
by a worm gear.

Walls can also benefit from stiffen-
ing. Dennis Lockhart of Charlotte
North Carolina, built the second resi-
dential LEDE listening room. His room
dimensions are almost identical to
mine and his construction 1s essential-
ly the same. To stiffen his walls, Dennis
cemented together two %-inch, 4 x 8
foot sheets of high density particle
board and used enough of these fabri-
cated sheets to do the job. The 1%
inch thick particle board and its weight
exerted just the right amount of pres-
sure. There still was some flexure, but
the resonance was changed and room
modes were better damped for a
cleaner bass. If a room is on a con-
crete slab and the paneling is heavy
enough so that it can be screwed and

I
| Binghamton, N.Y. 13904-0096 | glued to the studs, the spaces be-
| | tween the studs can be filled with dry
| NAME — beach sand.

TonAv' | ADDRESS I Next mo_nth I’_II detail the finishing of

H — my LEDE listening room, report on its

| CITY _STATE____ZIP | performance, and discuss some of the
L -
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ramifications of this new technique. 4
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and when you switch over to the 770's
you will smile and say...it's magic
because there is nothing like it
under the sun!

Enter No. 14 on Reader Service Card
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Now Technics lets you hear
nothing but the sound of the source.
Introducing the SV-P100 Digital Cassette Recorder.

No tape hiss. No wow and flutter. Not even head
contact distortion. With Technics new SV-P100, they no
fonger exist. The result—now you listen to the actual
music ... the source, not the tape or the tape player.

Utilizing the Pulse Code Modulation (PCM} digital
process, the SV-P100 instantaneously translates musical
notes into an exact numerical code, stores them on any
standard VHS cassette, then “translates” them back into
music on playback. Duplicate tapes are exactly the same
as the original. Thus, every recording and every copy is
a "master”

the revolutionary size of the new Technics SV-P100
recorder {17"x11"x10"} is the result of state-of-the-art
semiconductor technology. The built-in videotape
transport mechanism brings the convenience normally
associated with conventional front-loading cassette

Ceaks to a digital application. Tape loading is now fully
automatic. And, frequently used controls are grouped
tocether on a slanted panel with LED's to confirm
cperating status.

Despite its compact size, the SV-P100 recorder offers
performance beyond even professional open reel decks.
Sinze the digital signal is recorded on the video track,
the space usually available for audio can therefore be
used for edizing “jump” and “search” marks. Thé unit
em>loys the EIAJ standard for PCM recording. And, in
addition, editing and purely digital dubbing are easily
acaomplished with any videotape deck emplqying the
NT3C format.

Technics new SV-P100 is available at selected audio
dezlers. To say that it must be heard to be app;ec:ated |s
an .ncredible understatement.

Technics

The science of sound.
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