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In hi -f i,up until now,
sound was the whole picture.

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

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

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

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

tl::b. ,tYi.'::y r.'.1:,i....i'
THE SOUND: A NEW GENERATION IN STEREO.

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

Concerts like Paul Simon. .A'ew movies and
classics like Dracula

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

Sports like NFL Football.

THE PICTURE:BETTER THAN HOME VIDEO TAPE.

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

It's all done
with a laser beam
and mirrors.

TRULY PERSONAL HOME ENTERTAINMENT.

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

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

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

A DOOR TO EDUCATION.

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

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

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

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

THE FUTURE IS IN REACH.

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

A beam of light
instead of a
needle.

AmericanRadioHistory.Com



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

Instead of
grooves on

the disc, there
are microscopic pits.

Simulates TV picture f`c-n The Blues Brothers.

YOU WON'T BELIEVE IT UNTIL YOU SEE IT.

Irrespective of how much we say here, the
true magic of LaserDisc can only be
appreciated in person. So we've arranged
for a personal demonstration in your area.
Just call us at 800-621-5199," and we'll
give you the names of the stores nearest
you. Go by all means. You won't believe
your eyes. Or your ears.
*Suggested retail price. Actual price set by dealer. **(In Illinois 800.972.5855).

Enter No. 26 on Reader Service Card
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A NEW
STANDARD
OF
RECORD
BARE

DISCWASHER
D4 SYSTEM

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

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

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

discwasher
PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201

FEATURE ARTICLES
DOLBY C -TYPE

NOISE REDUCTION
THE NEW FEATHERWEIGHT

HEADPHONES
THE VIDEO SCREEN

IN YOUR FUTURE

Joseph Hull 20

Gary Stock 30

Leonard Feldman 34

EQUIPMENT PROFILES
JVC KD-A7 CASSETTE DECK
MTI 500 PREAMPLIFIER
SHURE V15 TYPE IV

PHONO CARTRIDGE AND
SME 3009 III TONEARM Edward M. Long

George W. Tillett 36
Leonard Feldman 40

44
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THE COLUMN
TOP OF THE PILE

Michael Tearson & Jon Tiven 54
58

AUDIO IN GENERAL
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TAPE GUIDE
AUDIOCLINIC

Edward Tatnall Canby 6
Herman Burstein 12
Joseph Giovanelli 14

DEAR EDITOR
WHAT'S NEW
CLASSIFIED ADVERTISING
READER SERVICE SYSTEM/

ADVERTISING INDEX 82
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THAT'S THE WAY IT WAS Walter I. Seigal 92
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411
The Cover Equipment: Technidyne Hip Pocket,
Sony MDR 5a, Panasonic EAH-S3. and Audio-
Technica ATH-0.5 featherweight headphones.
The Cover Photographer: Robert Lewis.

Audio Publishing. Editorial and Advertising
Production Offices, 1515 Broadway, New York,
N.Y. 10036.
Subscription Inquiries, P.O. Box 5316,
1255 Portland Place, Boulder, Colo. 80322.
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a brilliant new level of achievement
in cartridge development

Now Pickering, the company with the world's finest
background in cartridge development, introduces a
new level of engineering brilliance in the XSV/5000.
Start ng with a sleek, improved cantilever tube that
adds an incredible dimension of traceAbility, the
XSVi 5000 offers an improved StereohedronTM stylus
design that brings out all of the audio information,
particularly in direct -disc recordings, and a new
internal configuration that offers a frequency re-
sponse out to 50,000 Hz.

l

Over three years in development, backed by 30 years
of experience and carefully handcrafted to the high-
est standards, the XSV/5000 is the one cartridge that
not only meets the most demanding technical specifi-
cations, but delivers a smooth and faithful reproduc-
tion of sound that must be heard...truly "The Source
of Perfection"- hear it at your Pickering dealer today!

For further information write to: Pickering & Co., Inc.
101 3unnyside Blvd., Plainview, N.Y. 11803

PICKERING
"for those who can hear !he difference"

Enter No. 32 on Reader Service Card
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ARE YOU READY
FOR REAL?

crown announces five new audio instruments, built
exclusively for your home audio system, and designed for the most accu-
rate reproduction - the real sound - of your favorite music.
 a new FM tuner that solves RF intermodulation problems  a new pre -
amp that packs unbelievable sonic accuracy and total control into a 13/4"
chassis  three powerful, clean new amps featuring the Crown MULTI-
MODETM circuit that stops distortion at all listening levels.

They're on their way to your Crown dealer now,
so you can look, touch and listen. Or you can read all about them in your
own home by sending the coupon below and $5 for the latest edition of
the CROWN INFORMATION PACKAGE. Over 100 pages, including a
"tour" of the Crown factory in Indiana; brochures that explain the opera-
tion of all these new instruments plus information on Distinction prod-
ucts; technical articles by Crown engineers on the MULTI-MODETM circuit
and other audio topics; complete reprints of publication reviews; price
lists and dealer addresses. Satisfaction guaranteed or we'll refund your
$5. Your Crown dealer will give you this PACKAGE free if you visit his
store. If you don't know his address, use the Reader Service Card for a
free dealer list. Or call 219/294-5571.

crown..
...WHEN YOU'RE READY FOR REAL!

For your CROWN INFORMATION PACKAGE, send this coupon and five dollars
to Crown International, 1718 W. Mishawaka Road, Elkhart, IN 46517. AU5
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WHY SPEND $200 MORE
ON A BETTER TAPE DECK
WHEN ALLYOU NEED IS $2 MORE
FOR A BETTER TAPE.
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No matter how much you spend on a tape deck,`the sound that comes out of it can
only be as good as the tape you put in it, So before you invest a few hundred dollars
upgrading your tape deck, invest a few extra dollars in a new Maxell XLI -S or
XLII -S cassette.

They're the newest and most advanced generation of oxide formulation tapes.
By engineering smaller and more uniformly shaped oxide particles, we were able to pack
more of these particles onto a given area of tape.

Now this might not sound exactly earth-shattering,but it can help your tape deck live
up to its specifications by improving output, signal-to-noise ratio and frequency response.

Our new XL -S cassettes also have an improved binder system, which helps keep the
oxide particles exactly where they're supposed to be. On the tape's surface, not on your
recording heads. As a result, you'll hear a lot more music and a lot less distortion.

There's more to our XL -S tape than just great tape. We've also redesigned our
cassette shells. Our new Quin-LokTM Clamp/Hub Assembly holds the leader firmly in
place and eliminates tape deformation. Which means you'll not only fi axehear great music, but you'll also be able to enjoy it a lot longer.

So if you'd like to get better sound out of your tape system,
ITS WORTH IT.you don't have to put more money into it. Just put in our new tape.
Mown Corpo.man of Amer... 60 J.la.tl On.o. MeuacAr N 1 0,0

Enter No. 19 on Reader Sarvice Card
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A_,D O ETC
EDWARD TATNALL CANBY

n your audio thinking, amateur or
pro, do you keep track of what I call
the proto-fundamentals? A lot of us

don't and couldn't care less. That is, un-
til something goes wrong. Then it turns
out we really need them.

I do not mean basic principles like
Ohm's Law or Negative Feedback or the
Hysteresis Loop. I mean much more ele-
mentary basics, the kind that one would
really think ought to be taken for grant-
ed, such as the wheel.

I find that many people of consider-
able intelligence don't know about the
basics at all and often are not even
aware they do not know. Do you think
that audio is any different from the rest of
our life? People's knowledge of the au-
dio proto-basics is like so much Swiss
cheese, full of holes. You can't see them
but, I assure you, they are there, even
so. And, dare I say it, from top to bottom
of the audio spectrum.

It's typical of our civilization that we
acquire extraordinary skills in the opera-
tion of our millions of gadgets and yet

TuLkA
81

mostly haven't the slightest idea how
they work. We are practical, or so we
think. We learn to work the levers and
pedals, push the buttons, tweak the tog-
gles and knobs and juggle the readouts,
remote controls, programmings, to get
what we want, all the way from the Sony
to the Cuisinart, from GM X to Chrysler
K. ABC to . I was about to say XYZ.
Let's be tactful and say CBS.

We buy our audio and we play it, play
with it, just as we compute and calcu-
late, play TV games, program the mi-
crowave, set up the VCR, turn on the
cassette, check out the deep freeze, and
activate the burglar alarm.

You do not really need any proto-fun-
damentals to listen to your hi-fi. De-
signed that way, on purpose. Not until
you have an accident or a breakdown.
Yet, curiously, some people don't have
accidents and they cope beautifully with
breakdowns, apparently without know-
ing anything. Shall we call it a sixth
sense? Others would call it intuition,
which is knowing how without knowing

why. It's the greatest blessing we can
have, though not widespread among us.
If we intuit well, we go straight to the
point and say that's it. And can't explain.
I know hi-fi people who can do this with
their home equipment. When one chan-
nel suddenly goes dead, they close their
eyes and point, saying "THERE." And
the channel is made to work again.

I have discovered recently that there
is a split in the computer world. On one
side are those near -relatives of ours, the
people who invent or design computer
hardware, the memory cores, the
doughnuts and magnetic bubbles, and
the ever -more -potent microchips. Most
audio people are at least moderately at
home with this sort of technology since it
is encroaching so very rapidly into our
own territory.

But on the other side we find the le-
gions of new computer programmers.
Another breed! I remain much in awe of
them, with their new and easy ways of
thinking, but - shocking! I am now
aware that many of these young ge-
niuses do not know even the simplest
basic proto-facts about the insides of
their own computers. And, very often,
they do not want to know. Same old
story. These people are Thinkers. They
are operators, not technicians. They live
in their own high-level stratosphere, far
from plebeian things like electronics and
microcircuits, though they use them ev-
ery day. Their special work is cut out for
them and it does not usually include
servicing machines, let alone under-
standing their working principles.

A young friend of mine in the neigh-
borhood had a big floppy -disc computer
in his summer shack last year and I was
eager to look at it, anything to do with
discs being my special interest. But he
was politely diffident. And I suspect that
he did not really want to answer my
questions, which might have been a bit
uncomfortable for him. I very much
doubt if he knows how his floppy discs
actually store their info, though he is ex-
pert at retrieving it. So I never set eyes
on the machine.

That man is the modern man, all right!
His eye right on the ball, as we used to
say, going straight for the main chance,
and no distractions. (Like proto-funda-
mentals.) And as you can see, the holes
in his Swiss cheese are deliberate. He
does not want to know. This is as it

should be, I guess, in a competitive

6 Illustration: Rick Tulka AUDIO/MAY 1981
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Like a photograph that is out of focus, a loudspeaker that presents a
hazy, clouded image will never make music sound real.

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

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

Anglo-American Audio P.O. Box 653, Buffalo, N.Y. 14240
Enter No. 4 on Reader Service Card

DM22.
Even B&W's least expensive model, the DM22, bene-
fits from B&W's most important technological inno-
vations. including the use of polymer driver materials
and laser interferometry design procedures.

Yet, the DM22 is not a"utility" model but rather is a
handsomely crafted wood veneer, high performance
loudspeaker.

The DM22 achieves a new level of value and is truly

the least expensive loudspeaker worthy of the
B&W name.
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It's typical of our civilization
that we acquire
extraordinary operational
skills without the slightest
idea of how things work.

world. Efficiency. Why clutter the brain
with useless side information? Stick to
what you must know, and shun the rest.
Gets in the way. True, some day you
might get shown up, or your equipment
might let you down. But (you tell yourself)
it won't happen. It's not supposed to
happen.

Question: How many of our audio.

readers fit right into this admirably practi-
cal category of mind, whether in profes-
sional audio or the home type? I'd guess
plenty. And glad of it. No point in being
defensive! It's good pragmatism and
most of us think like this, even though
our audio may be classed as entertain-
ment.

And yet there are others of us, those

the best value in hi-fi
Three V15 Type IV
Technological Breakthroughs
Dynamic Stabilizer Suspended from
two viscous -damped bearings, acts like a shock
absorber to maintain constant cartridge -to -record
distance and uniform tracking force; eliminates
record groove skipping caused by warp; cushions
the stylus from accidental damage.

Electrostatic Neutralizer 10,000
conductive graphite fibers dis;harge static electricity
from the record during play. Eliminates attraction
of dust and tracking force var ations caused by
static charges.

Telescoped Shank 3reatly improves
trackability at the critical midcle and high frequen-
cies. Lowest effective mass, v'ith no sacrifice of
necessary stiffness or strength.

For all the facts
circle 50 on

Reader Service Card

Plus a Studio Cartridge
Innovation
SIDE -GUARD Stylus Deflector
A unique lateral deflection assembly developed by
Shure for its professional studio cartridge-prevents
the most common cause of stylus damage by
withdrawing the entire stylus shank and tip safely
into the stylus housing before it can be bent by
sideways thrusts.

In 6 Models to Match Any
Turntable, Any Budget All these fea-
tures are incorporated into six moderately -priced
cartridges-with tracking forces ranging from 3/4 to 3
grams, and three different stylus configurations-
including the revolutionary distortion -reducing
Hyperelliptical stylus. Headlining the M97 Series
is the M97HE-AH, featuring a precision aligned
cartridge-headshell and adjustable overhang.

1

THE HEADLINER'"
Model M97HE-AH

with adjustable integrated headshellI
M97 SERIES

phono cartridges

Ba

GENUIN
SHUR

Shure Brothers Inc., 222 Hartrey Ave.
Evanston, IL 60204

In Canada: A C. Simmonds & Sons Limited
Manufacturers of high fidelity components,

microphones, sound systems and related circuitry.

who find basic principles, even the sillier
proto-fundamentals, absolutely fascinat-
ing. We have to know how, and why,
however uselessly. Alas, I am one of
these! We do tend to be a bit slow, I'll
admit. Too many interesting distractions.
But we enjoy life and, in a way, we are
more practical than you may think.
When disaster strikes (when the heater
busts, the car stalls, the blizzard hits,
when the hi-fi goes dead or up in
smoke), we know what to do. We have
resources. We understand. Whereas the
practical -minded majority is stymied.

Crown, Inc., the audio maker, recent-
ly fired off some material concerning its
own service reliability, which, I can say
from experience, is indeed excellent.
The company speaks of the low rate of
returns for repair, but then mentions one
factor that has to be discounted, returns
for no good reason. Equipment in per-
fect condition sent back for "repairs"
not needed. Now this is a sizable factor
in every company's operations and a ter-
rible nuisance. And it stems straight from
those gaping holes in our knowledge
that we seem to cultivate so assiduously.

When things do go wrong, it's the
panic button. Ask Crown. My amplifier is
dead! (Somebody pushed in a Tape
Monitor button.) The left speaker blew
out! (Simple loose connection.) My tuner
doesn't work! (Antenna busted.) The
phono cartridge is defective; it plays
mono! (Accidental short in the tiny rear
connections.) What a mess. And all for
the lack of a few silly fundamental proto-
bits. Here are hundreds of intelligent
people who put two and two together to
make five - and out goes the equip-
ment, back to the factory. Crazy. It's the
kindergarten stuff we don't know.

I'll give you three choice little exam-
ples of kindergarten fundamentals,
which are missing and shouldn't be.
Each was a minor disaster. Two are in
our area and one, for balance, is out-
side.

My brother, an editor of numerous
"picture books" on scientific, cultural
and historical subjects, sometimes asks
me to "proofread" the stuff his profes-
sional writers send in, when I happen to
be around. Two minds are better than
one. Back a dozen years ago, he set up
a book on a hot new subject, rocketry
and space travel, and for this he hired a
top journalist out of the London Times
who specialized in this very area. When

8
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Equipment in perfect
condition is often sent bac:k
for "repairs" not needed. It
stems from those gaping
holes in our knowledge.

the manuscript came in, I was there.
After a bit, my brother handed me the
typescript. "Does this say what I think it
says?" And a few minutes later there
was another passage, also very strange
and just as incorrect! Though neither of
us is a rocket man, it soon became obvi-
ous to us that this writer, with impecca-
ble credentials and all the facts of rock-
etry at hand, actually did not understand
how a rocket works! As compared with
a plane in the atomosphere. Action and
reaction, in space as well as air. Talk
about fundamentals! That book had to
be rewritten by another author.

Then lately, I was slightly stunned to
read in our "Tape Guide" (January) an
innocent little question concerning reel-
to-reel tape editing. "I am confused
about tape splicing. On which side of the
tape should I apply the splicing tape?"

Which side? Heavens above, why, of
course, on the backside, not on the
magnetic coating or you will "play" your
splices over the head with a dropout in
the sound. Mr. Burstein's answer was
courtly and gracious, but I was
dumbfounded. You mean that an owner
of a reel-to-reel recorder, presumably
well able to operate the same, still does
not know the basics of tape movement
past the machine's heads? Apparently
so. I could understand this in a cassette
owner. But reel-to-reel? No offense! We
should respect this reader for taking the
trouble to record reel to reel, and more,
for desiring to improve his product
through his own editing.

Here's another. Gal -friend, a singer,
called me, said her cassette was acting
up and could I help? She sings into it
and listens to the playback as part of her
practicing. She has hi-fi too. a lot of re-
cords, and is very knowledgeable in mu-
sic. But in audio, NO! Blissfully unaware
of the most proto of fundamentals.

The machine played back fine, she
said, except that when she sang a low
note followed by a high note, the high
note played flat, too low. And, she add-
ed matter of factly, would a new micro-
phone fix it?

Take a breath and figure that out. For
one thing, since when, I ask you, have
microphones, even faulty ones, pro-
duced variable -pitch playback? You
record an A and it comes out G, so you
buy a new mike and try again? Some
logic!

Then do tell me, how could her first

note day right and the very next one too
low? I wondered desperately, could
there be a sudden drag on the ma-
chire's motor? (Obviously she nas no
idea that pitch and tape speed are relat-
ed.) True. a phono stylus produces some
small drag when the groove modulation
gets heavy. But a tape? And why on

playback only? (A similar drag in record
mode would cancel out.) At that point !

gave up. She always tosses me prob-
ems like this! Fertile imagination.

Frankly, between you and me, I think
she sings the high note flat. And the
recorder is all too faithful. But don't tell
her l said so. A

...far your greater pleasure.

L
Mordaunt-Short Inc

In.port.r. and C,.tr,butor. of
Mortlaunt-Short N,gh-F.tl.l.ty Loud.p..4er Sy.tem.

1919 Middle Country Road, Centereach, N.Y. 11720
Telephone: (516) 981-0066

Enter No. 6 on Reader Service Card
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TAPE GUIDE
HERMAN BURSTEIN

Playback Without Lag
Q. I have an inexpensive open -reel

deck with separate record and playback
heads. Is there any way I can add Sel-
Sync when making sound -with -sound re-
cordings so that both channels can be
played back without a time lag between
them?-David Wasilewski, Elysburg,
Pa.

A. The answer depends on your abili-
ty to read circuit diagrams and find your
way around your tape machine. What
Sel-Sync does is to convert one section
of the recording head into a playback
head. For example, suppose that you
made a recording on track 1 through the
left channel. Now you want to make a
recording on track 3 through the right
channel, in sync with track 1. By switch-
ing the left channel of the recording
head to the playback mode, you can
hear what is on track 1 in sync with what
you are recording on track 3. Thus your
task is to work out a switching system
which connects one channel of your re-
cording head to the playback electronics
instead of to the recording electronics.
Inasmuch as oscillator current will then
no longer be going to one channel of the
recording head and to one channel of
the erase head (which must be partially
disabled to prevent erasing the recorded
track), you require a substitute load; oth-
erwise the amount of oscillator current
going to the active sections of the re-
cording and erase heads will change,
adversely affecting your recording.

Intemperate Tape Deck
Q. On a top shelf with more than am-

ple air circulation, my tape deck displays
a temperature rise which I feel may be
harmful to the tapes and equipment.
From an ambient temperature of 86 de-
grees F, the machine's temperature rises
to 110 degrees in less than an hour's
operation. I understand that transistors
start to lose power at about 90 degrees
and that high temperatures adversely af-
fect tapes. Are the temperatures I men-
tioned excessive with respect to either
equipment or tape? - Edwin Small,
Honolulu, Hawaii

A. A number of tape machines run
quite hot, sometimes over 110 degrees
after an hour or two of operation. To my
knowledge, transistors do not signifi-
cantly change characteristics at a tem-
perature as low as 90 degrees F; they
would be unsuited to many purposes if

they did. Tapes can stand appreciably
elevated temperatures, probably well
over 110 degrees. When you see a
warning about leaving tapes in a closed
car on a warm day, bear in mind that the
temperature can easily mount to 1 50 de-
grees. I doubt that any of your equip-
ment is in danger as long as the tem-
perature mounts to no more than 110
degrees or so. Nonetheless, if you are
worried, why not bring the equipment
down to a lower shelf where the ambient
temperature is lower.

Inimi-Treble Range
Q. I plan to buy a cassette deck and

am curious about the limited treble re-
sponse of most medium-priced decks. If
I am correct, the audible range is up to
17.5 kHz, while most cassette decks
record only up to 14 to 16 kHz. Will I be
losing audible sound? - Howard Ross,
Columbus, Ohio

A. The human hearing range is said
to extend from approximately 20 to
20,000 Hz. Ability to hear frequencies
as high as 20 kHz at normal levels prob-
ably exists chiefly or entirely among chil-
dren, and only among relatively few of
them. For most adults the upper limit is
something like 14 kHz or less, unless the
signal is of quite high level. In most mu-
sic and other program material, little if

anything is found at high level much
above 14 kHz or so. If a cassette system
can maintain flat response to about 14
kHz, it sounds like a reasonably faithful
reproducer to most of us. Accordingly, in
looking at frequency response specifica-
tions, what is important is flat response
up to about 14 kHz; what happens
above that tends to be of relatively minor
importance.

The above, I think, is a consensus;
there is no complete unanimity. Howev-
er, there are a few, the so-called "gold-
en ears," who can distinguish between a
system faithful to, say, 14 kHz, and one
faithful to 20 kHz or better. There is a
small probability that you are one of
these few.

Bass Non Profundo
Q. When I play back 8 -track record-

ings I have made, they have a lack of
bass. Please tell me the cause of this
problem.- J. Marquez, Gurabo, P.R.

A. One possibility is the tape you are
using. Some tapes, particularly those
with extended treble, tend to be deficient

in bass. Another possibility is defective
playback equalization, owing to a faulty
capacitor or resistor. Recording equal-
ization may be defective, and still anoth-
er possibility is insufficient bias, which
would favor high frequencies over low
ones.

Trade -In Value
Q. As I understand it, the higher the

recording level, the narrower the fre-
quency response. If this is true, doesn't
a Dolby noise -reduction system trade
some frequency response for quieter
performance? - Bruce Rubin, APO
Seattle, Wash.

A. When properly adjusted, the Dolby
system does not trade a reduction in
noise for a reduction in treble response.
Dolby NR applies treble boost in record-
ing only at low signal levels, and there-
fore it does not increase the danger of
tape saturation and consequent loss of
treble. In playback, treble cut is applied
at low levels, thus restoring flat response
and at the same time reducing noise.
The lower the signal level, the greater is
the Dolby system's action (record treble
boost and playback treble cut). At high
levels, Dolby NR is inoperative, and pro-
gram material tends to mask noise.

Switched -On Bias
Q. I am interested in buying low -

noise high -output tape. Will this kind of
tape damage my heads? My tape deck
does not have a bias switch. Will I still
get the low noise and high output that
the tape is designed to provide? -
Ronald Harrmann, Columbia, S.C.

A. Such tape will not wear your
heads any more than other tapes of high
quality. There is a good chance that you
will get reasonably satisfactory frequen-
cy response with your present bias when
using low -noise high -output tape, al-
though ideally the bias should be in-
creased somewhat. If you do get a mod-
erate departure from flat response, there
is nothing wrong with using the bass and
treble controls of your audio system to
touch up the response. If the departure
is more than moderate, that is, an appre-
ciable increase in treble, it will be neces-
sary to increase the bias. A

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

stamped, self-addressed envelope.
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How to master tape

2.2

60 -

80 -

100-

Eventually, you reach a point with your tape recording system where you realize
you just can't make the kind of quality recordings you want.

Even though your equipment may be the very finest.
Because despite Dolby,* the tape still has too much noise. It doesn't give you

enough headroom. And its dynamic range - the range of volume that makes
music sound alive and real - is just too
restricted.

If you've reached that point, you're
ready for the dbx Recording Technology
Series. Noise reduction systems that elimi-
nate tape hiss and allow you to record with
a quality equal to studio master tapes.

With a dbx Recording Technology
Series Model 224 or 222, noise is reduced
by 30 dB across the entire frequency range.
You get 10 dB more headroom. You can
even make live recordings with 80 dB or
more of dynamic range. Remarkably close
to a live performance.

And there's one final touch. The dbx
Recording Technology Series includes a
built-in dbx Disc Decoder that lets you
play the revolutionary dbx Discs and
Digital dbx Discs, the world's first Full
Dynamic Range Recordings.

See your authorized dbx retailer for a
demonstration of the dbx Model 224 and
222 and learn which is best suited for your
system.

Short of buying your own recording
studio, it's the only way to master tape.

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

- ,, (Canada) Ltd., Rexdale, Ontario.

RECORD (ENCODE)
90 dB DYNAMIC RANGE

INPUT SIGNAL

The dbx Recording
Technology Series uses
a unique compression/
expansion process for
recording/playback to
reproduce the full dynamic
range of the source material
-without adding audible
tape noise.

120 -

140-

" t*K,1%P -lié'.i%

250

DBX

2.5 K

FREQUENCY (Hz)

PLAY (DECODE)
90 dB DYNAMIC RANGE

OUTPUT SIGNAL

Dolby B reduces noise
by only 10 dB in the high
frequency ran e. dbx
reduces noise lay more
than 30 dB across the
entire frequency range.
(Unretouched laboratory
photograph. Data for cas-
sette recorder from "The
Importance of Dynamic
Range," Audio Magazine,
January, 1980. For a copy

25 K of the article, write dbx.)
*Dolby is a registered
trademark of Dolby
Laboratories, Inc. Making good sound better X

Enter No. 10 on Reader Service Card
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JOSEPH GIOVANELLI

Phonograph Facts
Q. How many pressings is a master

disc capable of producing before its
original quality becomes degraded? Do
record manufacturers make it a point to
completely curtail use of masters which
have reached the end of their quality -
producing life? Is there a difference in
the quality of a record when it is pur-
chased from different sources (discount
stores, record clubs, etc.) and at differ-
ent prices? I have heard that records
purchased from sources selling them at
less than the full retail price are of lesser
quality due to the fact that they are being
supplied from masters near or past the
end of their quality lifespan. - Arthur
Darrow, Troy, N.Y.

A. The master disc is not directly in-
volved in the pressing of phonograph re-
cords. Rather, it is an intermediate step.
The master disc is vacuum sprayed with
a thin layer of silver only a few molecules
in thickness. This coating makes the sur-
face of the disc conductive and the con-
ductivity, in turn, allows for the electro-
plating of nickel. is

then stripped away from the lacquer
master disc. Under some conditions the
negative itself can be put into a record
press, with the discs produced much like
waffles are produced in a home waffle
iron. This negative, however, is most of-
ten used to generate another plated met-
al part which becomes a positive. With
appropriate equipment this metal com-
ponent can be played. In fact; it some-
times is played to check quality so that
the pressing plant is sure that parts pro-
duced from this positive can be used for
record production. The positive, or
mother as it is more often called, is once
again plated, and the resulting negative
is a metal stamper which is actually
placed into the record press. When the
stamper wears out, a new stamper is
prepared from the mother. Thus, the
number of discs produced from a master
disc can number into the many thou-
sands.

The number of discs, however, which
can be produced from any one stamper
is limited. At one time it was not possible
to produce more than 1,000 pressings
of high quality from any one set of
stampers. This is partially because of the
nature of the processing of the raw vinyl
material which is placed in the press. To-
day, with modern vinyl extrusion tech-
niques and chrome -plated stampers it is

often possible to produce 2,500 discs
from a single set of stampers.

The use of chrome plating does have
some drawbacks. Because it adds a
small amount of noise, some producers
opt for stampers which are not chrome -
plated. If chrome plating is not used, it is
likely that no more than 1,000 to 1,500
discs can be produced before noise be-
gins to build up.

It is hard for consumers to tell whether
or not a set of stampers has been run
past its prime. When this is the case, I do
not know how much of an attempt is
made to separate the less -than -optimal
discs from the rest. The cost of a stamp-
er is relatively low, so there would be lit-
tle benefit in servicing discount stores
with discs which have been pressed with
worn stampers.

Some record clubs have discs made
especially for them - often collections
of the albums and singles recorded by a
given artist. These discs, however, are
often recorded from original tape mas-
ters. The pressings are generally pro-

reliable
There is one other source of phono-

graph records which is the bootlegger.
Those engaged in this practice do not
have permission from either the record
companies or the artists. Generally
speaking, the quality of such offerings is
inferior to the authorized releases of
these same titles.

Though the prices of these illegally
produced discs may be attractive, they
should not be purchased. In part it is a
matter of uncertain quality but there is
another consideration: When one buys
these pirated records rather than the au-
thorized version, it deprives the artist,
the song writer, and the publisher of the
royalties which they receive when the
authorized version of a disc is sold. In
other words, these people are cheated
out of a portion of their livelihood.

How Impedant of You!
Q. Very little seems to be written on

the subject of extension speakers, ex-
cept that equipment reviews will often
say, "You cannot use more than two
pairs of speakers at one time."

Is there any way for an amplifier to be
set up so that three or possibly four sets
of speakers can be played simultaneous-
ly from one amplifier without running into
amplifier overload problems or losing a
significant amount of sound quality?

Also, if two 8 -ohm speakers are con-
nected in parallel, is the resulting im-
pedance four ohms or something else? If
three 8 -ohm speakers are in parallel,
what is the resulting impedance? If there
is a formula for working all of this out, I

would appreciate your giving it to me. -
James Smith, West Palm Beach, Fla.

A. If two 8 -ohm speakers are con-
nected in parallel, their combined im-
pedance is four ohms. If they are con-
nected in series, this same pair of speak-
ers will have an impedance of 16 ohms.
If two pairs each of 16 ohms are in paral-
lel, their combined impedance is 8

ohms.
If three 8 -ohm speakers are connect-

ed in parallel, this will produce a com-
bined impedance of about 3.66 ohms.
The formula for obtaining impedances of
speakers in parallel is the same as for
finding resistances in parallel: The recip-
rocal of the resistance of speaker num-
ber one plus that of speaker number
two, etc. The final answer is obtained by
taking the reciprocal of the sum of all of
the reciprocals. Thus, in the
8 -ohm speakers, we take each of them
and call them 1 /8 (which is the recipro-
cal of 8); 1/8 plus 1 /8 is 2/8. Taking
the reciprocal of this, we now have 8/2,
which is four, or four ohms.

If you wish to have four speakers con-
nected to one channel of your amplifier,
you must put two of them in series, put
the remaining two in series, and finally,
connect the groups in parallel. Use
heavy -gauge wire to keep damping as
high as possible. The damping will not
be high in any case, but with many
speakers this loss of damping will not
matter. This series or parallel arrange-
ment is the only way to have four speak-
ers per channel operating from a single
power amplifier, all at the same time.

Connecting three speakers to one
channel of an amplifier is a real problem
unless one wishes to waste power in the
form of heat in a resistor. Where your
amplifier has been designed to work into
loads lower than four ohms, three speak-
ers can be connected in parallel with no
difficulties.

There is always the alternative of hav-

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1515 Broadway, New York, N.Y. 10036.
All letters are answered. Please enclose a
stamped, self-addressed envelope.
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ing two separate power amplifiers, each
of which is fed to two speakers. This ar-
rangement provides the best damping
- in those instances where this is im-
portant.

Naturally, the greater the number of
speakers per channel, the more that the
available amplifier power must be distrib-
uted into each of them. If really loud lis-
tening is contemplated with all speakers
operating, and if the speakers are rela-
tively inefficient, it may be that a low -
power amplifier may not have sufficient
reserve power for this application.

Que Sera, Ceramic
Q. I recently decided to build the

Leach moving -coil pre -preamplifier (Au-
dio, February, 1978), and I would like to
use the highest quality components.

Mr. Leach specifies the use of ceram-
ic capacitors in the circuit for r.f. interfer-
ence suppression, and he specifically
discourages substituting parts.

Would the use of film -type capacitors
- polystyrene or polypropylene - in-
stead of ceramic capacitors improve per-
formance of this circuit? -William E.
Bobrick, Richmond, Va.

A. Ceramic capacitors were recom-
mended because many other capacitors
are inductive at radio frequencies, there-
by reducing their efficiency as r.f.
bypass capacitors. Dielectric materials
have been improved and ceramic capa-
citors have been made smaller for a giv-
en amnllnt of capacitance This ha

1 YOU NEED VISUAL ZERO GAIN LEVEL INDICATION: SOUNDCRAFTS.
MEN combination zero -gain controls with LIGHT EMITTING DIODE indicators to show
when exact zero -gain a accomplished. Adlusting the zero -gain controls tu, equal L.I D intensity
assures you at input vs output level matching.

2YOU NEED FULL -SPECTRUM BOOST OR CUT CONTROLLABILITY:
SOUNDCRAFTSMEN'S"ze,oge,n" tumid provides an additional 18 de cdntroI.,ange over
the full spectrum 20 to 20.480 Hz on each channel tar instantaneous input.nutput zero-dlstatlon
signal matching.

cartridge having deteriorated. There is
probably no phonograph stage in equip-
ment which employs ceramic cartridges.

If your console employs a magnetic
cartridge, check the stylus to see if it is

properly centered or if it is bent, touch-
ing the cartridge body. This would re-
strict the motion of the stylus, leading to

lower volume and considerable distor-
tion.

If the magnetic cartridge proves to be
all right, perhaps the phonograph
preamplifier stage or stages are not op-
erating as they should. Sometimes dirty
switches are the cause of low volume
from a phonograph system. Q

THE
EQUALIZATION
LEADER._.

WHY? Because WE CARE about HOW an equalizer does its job BEST!
That's the reason for Our 10 -POINT 'TOTAL -SYSTEM EQUALIZATION"

YOU NEED MORE THAN JUST AN EQUALIZER ... FOR 3You NEED AUTOMATIC/CONTINUOUS OUTPUT -OVERLOAD WARN -
OPTIMUM EQUALIZATION BENEFITS, HERE ARE THE TEN ING SIGNAL: SOUNDCRAFTSMEN'S 2 top LED's glow brightly. (bottom L e.D.'s all,

ESSENTIAL ELEMENTS YOU NEED: output voltages boosted excessively. thus eliminating the danger of distortion andior damage
to related equipment resulting from the high voltages that can be generated by any line equalizer

4 YOU NEED A POSITIVE METHOD OF READING dB SETTINGS...

5 YOU NEED AT LEAST 30dB TOTAL CONTROL OF EACH OCTAVE ...

6 YOU NEED A UNIT THAT WILL ADD ZERO NOISE AND DISTORTION,
SOUNDCRAFTSMEN'S signal.Io-nase and distortion performance figures re tar superio,
to moss high fidelity components. SOUNDCRAFTSMEN pmduats ae used to p,oIessmnaI
btegratst and ,ouading systems. assuring you al completely noise nee and ainalmo-1,ee

tegonon unto you, system

7 YOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL "EQ" CURVES.

8 YOU NEED THE ABILITY TO EQUALIZE TAPE RECORDINGS...

I _ 4s70. ~PM e4 cuar. R
DOMES N 10

YOU NEED A MEMORY SYSTEM
FOR "E9 SET -RESET REFER.
ENCING': SOUNDCRAFTSMEN

yoe n "C tPUTONECHARTS'torecordingg

the

ovides with a

exact setting of each stave control tor

future ,e a resetting. Auto-
matic "Instant MemoryProgramming-t is

,Caddy available cutting
sty

t
panmpa oving holding

agamt
front

panel. and moving into position
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Digitally mastered and audio-
phile recordings have added
an exciting new dimension to
the state of the audio art.
Sonus cartridges are excep-
tionally well -suited to realize
the full sonic potential of
these new recording tech-
niques.

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

DEAR EDITO

Speakering Up
Dear Editor:

In your interview with Daniel von
Recklinghausen (February 1981) it is
stated that DvR "developed the first
widely used planar -dynamic driver with
reasonable power handling...." In the in-
terest of historical accuracy, your read-
ers should know that James Winey (the
president and founder of Magnepan) de-
veloped a planar -magnetic (i.e. planar
dynamic) driver in the late '60s. In 1971,
Magnepan began producing and selling
the first high -power handling, full -range
planar magnetic loudspeaker - the
Tympani I - under the trademark Mag-
neplanar. The fact that over 30,000
pairs of various models (of the same
principle) have been sold in the U.S. and
abroad qualifies them as "widely used."

Our Magneplanars are still the only full -
range planar magnetic loudspeakers on
the market.

David E. Carambula
Magnepan Incorporated
White Bear Lake, Minn.

Mr. von Recklinghausen Replies:
Mr. Carambula may be unaware that

the history of the flat, large -area
loudspeaker with a planar -magnetic driv-
er goes back to the 1920s. In particular,
the German "Blatthaller" (literally "sheet
hailer") loudspeakers of this era enjoyed
some popularity as wide -range
loudspeakers in Europe in public-ad-
dress systems. What Mr. Winey and I ac-
complished was the tailoring of such
units to specific needs, and these were
improvements over the older designs.

Addenda: The New Level Meters
Dear Editor:

I have a few comments to make about
my article, "The New Level Meters,"
which appeared in the December 1980
issue. This article was solely informative
and by no means intended to be used
for accurate design or as a complete
construction article for audio level me-
ters. There are so many methods of de-
signing such meters using these ICs,
more than can practically be included in
one article, that I left it to the reader to
devise by using the source list provided.

I know that the diagram in Fig. 2 is not

the best design, and I appreciate the
comments I have received to make it
work better. The use of Fig. 2 was for
experimental purposes, and it should not
be followed for best construction tech-
nique. The following is a better version of
Fig. 2 suggested by Michael Maida of
National Semiconductor Corp. This firm
offers excellent data sheets (LM3914,
LM3915, and LM3916) showing appli-
cations and design procedures for audio
level meters.

Ronald G. Ajemian
Institute of Audio Research

New York, N.Y.
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Test labs now use
an extraordinary new instrument to

evaluate record playback performance.
A warped record.

Magazine test reports are usually
based on measurements made with
professional equipment and under -
ideal laboratory conditions. None of
which matches the real -life situation
you face at home.

Virtually all records manufactured
today are warped. And even records
that are slightly warped can make
conventional tonearm and cartridge
combinations (typically 18 grams
effective mass) distort badly and even
leave the record groove.

The test labs know this, of course,
which is why they tried something
different with Dual's 8 -gram Ultra
Low Mass tonearm and cartridge
system. They added an innovative
test instrument to their scopes and
meters.

A badly warped record.
The results of this new test are not

reported as percentages, decibels or
other technical jargon, but in clear
and unmistakable language:

"Navigating the worst warps we
could find, the Dual/Ortofon
combination proved very agile
indeed, with nary a mistrack."
High Fidelity

.. tracked the most severely
warped records in our collection,
usually so well that we heard nothing
wrong." Stereo Review

"Even a severe warp that would
normally throw the pickup into the

air will usually give no more than a
slight 'thump' ...and most warps
are undetectable by ear."
Popular Electronics

"The Dual takes dead aim at the
fiend of disc reproduction-the
warped record-and response to
record warps practically is eliminated
at the source.' Stereo

One test lab, after making the usual
measurements, chose to just listen to
music as reproduced by ULM.

"There is no way measurements, or
mere words. can describe the acoustic
presence of this record player... highs
are crystal.ine, with a purity we
haven't hea-d before. The bass s so
clean that Dne can hear new sotnds
from records, such as the harmonic
vibration of unplayed strings or. the
double bass... overall definition and
transient response were outstanding."
HiFi/Stereo Ruyr"s' Guide

You too c3n hear the differen.e
ULM makes. Visit your local Dual
dealer anc be sure to bring your own
"test instrument." Especially one that
seems unplayably warped.

ULM.
A major breakthrough in rec3rd

playback te:bnology.
Write fcr o -.w brochure describing

all nine Du31 ULM turntables. 'rices
start at less than $190. United Audio,
120 So. Columbus Ave., Mt. Vernon,
NY 10553.
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Head Amplifier
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SOTA Industries Pre -Preamplifier
The SOTA pre -preamplifier is a step-

up device designed by John Curl and
intended for use with moving -coil car-
tridges. This unit is designed to com-
pletely eliminate hum and r.f. interfer-
ence which subtly mask music signals.
This pre-preamp features complimentary
Class -A push-pull solid-state circuitry in
two separate gain modules, and it has a
rated THD of less than 0.02 percent, IM
of less than 0.05 percent, and crosstalk
better than 70 dB over the frequency
range of 6 Hz to 160 kHz, +0, -3 dB.
Price: $275.00.

Enter No. 100 on Reader Service Card
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CAMEO Dictionary
The Dictionary of Creative Audio

Terms contains over 1,000 defini-
tions-from A -B test through zenith ad-
justment-and is intended to provide a
fundamental working knowledge of the
jargon of professional audio. Drawn from
a variety of disciplines, including acous-
tics, sound reinforcement, recording,
music, and electronics, these definitions
were written for those who are not tech-
nically inclined. Illustrations are included
for easy understanding, and the text was
written in as few words as possible while
still covering all relevant facts. Price:
$5.95.

Enter No. 108 on Reader Service Card

SAE Amplifier
SAES Model X25A hypersonic Class -

A power amplifier uses a patented de-
sign technique to produce the low distor-
tion inherent in Class -A designs,
yet exhibits high efficiency so
that it loses only a very low
percentage of its power to
heat. The unit is rated at 250
watts per channel into 8 ohms
with less than 0.02 percent
THD. In addition to separate
15 -LED power level indicators,
each channel employs two
independent amplifiers to
handle both the positive and
negative slopes of the
waveform. Price: $1,500.00.
Enter No. 101 on Reader Service Card
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MIS Alignment Cassettes
Ten-minute prerecorded test cas-

settes from Magnetic Information Sys-
tems provide a precise 0 -dB signal at the
Dolby reference level to check level set-
ting, azimuth adjustment, EQ and bias
setting, and flutter testing. "Ultra Quali-
ty" tapes are housed in aluminum, and
"High Quality" cassettes in a precision -
molded enclosure. Both are available at
test frequencies of 333 Hz, 1 kHz, 3
kHz, 6.3 kHz, and 10 kHz. Prices: Ultra
Quality, $24.95 each; High Quality,
$18.95 each.

Enter No. 102 on Reader Service Card

MXR Preamplifier
MXR Innovations'

Linear Preamp serves
as the control center of
any stereo system, and
its two -position gain
switch allows 20 dB of
additional gain - only
when needed - to
help insure optimum
signal-to-noise ratio.
Standard function con-
trols, a subsonic filter,
two tape or processor
loops, and left -right
mono/reverse capabil-
ity are features of
this 19x6x13/4
inch unit.
Price: $330.00.

Enter No. 103 on Reader Service Card
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Trilogy Speaker System
Trilogy's Premiere Subwoofer-Satel-

lite System uses mylar capacitors, air -

core inductors, and plastic and mylar
drivers in its design. The subwoofer fea-
tures two separate enclosures in a com-
mon housing; each driver faces opposite
the other (left facing left, right facing
right) to provide maximum dispersion
while reducing standing waves. The sa-
tellites contain a 4 /2 -inch cone mid-
range and a 3/4 -inch dome tweeter. Fre-
quency response is stated to be 25 Hz
to 22.5 kHz, ±2.5 dB, and impedance
at 8 ohms, with amplifier power recom-
mendations from 25 to 300 watts. Maxi-
mum output is 115 dB SPL at 1 meter
on axis. Price: $680.00 for three pieces.

Enter No. 104 on Reader Service Card

Russound Remote Listening
Controller

The VS -1 remote volume control from
Russound permits the user to select ei-
ther speakers or headphones and to
control volume levels at the listening lo-
cation rather than at the amplifier. Power
outputs of up to 1 50 watts/channel can
be accommodated because of a con-
stant -impedance L -pad control. A self-
contained power attenuator can be
switched in, and a red LED signals when
power levels make this necessary. The
unit measures 3 x 4343 x 4 Y2 inches.
Price: $79.95.

Enter No. 105 on Reader Service Card
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Clarion Programmable Car Radio
The microprocessor -equipped Model

PE -959A car radio from Clarion Corp.
can be programmed to make up to 10
AM and/or FM automatic station
changes at predetermined times. Speci-
fications include an FM usable sensitivity
of 14 dBf, a capture ratio of 2 dB, stereo

separation at 1 kHz of 35 dB, and wow
and flutter of 0.13 percent wtd. rms.
Dolby NR, equalization for Cr02 and
metal tapes, a local/distant station
switch, an automatic reverse mechanism
with locking fast forward and rewind,
and a digital display are among the PE-
959A's other features. Price: $899.95.

Enter No. 106 on Reader Service Card

Superex Parametric EQ
The GEM -7, from Superex Electron-

ics, is an eight -section full parametric
equalizer with four response -shaping fre-
quency banks per channel. Bi-FET cir-
cuitry has been employed in a design
which has a boost/cut range of ±18 dB
per band and S/N of -89 dBm, THD of
less than 0.01 percent, and IM distortion
of less than 0.005 percent. Frequency
selection is continuously variable from
30 Hz to 16 kHz, and the unit is supplied
with handles ready for rack mounting.
Price: $449.95.

Enter No. 107 on Reader Service Card
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DHCOLBY C -TYPE
NOISE
REDUCTION

The Dolby B -type noise -reduction
system was introduced to the
consumer in 1 968; the first cas-

sette decks incorporating it were intro-
duced in 1970. Today, tens of millions
of consumer audio products with Dolby
noise reduction have been manufac-
tured, and cassette recordings made
with the system probably number in the
hundreds of millions.

The adoption by the consumer elec-
tronics industry of a single noise -reduc-
tion system, with characteristics main-
tained throughout the world by means of
a comprehensive licensing program, has
ensured compatibility among recordings
and recorders. Thus, any recording
made with Dolby B -type noise reduction
can be played on any machine equipped
with Dolby B circuitry, regardless of
manufacturer or country of origin. The
effectiveness of the system is such that
today's high-performance cassette re-
corders, using good tape formulations,
can record the vast majority of available
program material without significant deg-
radation.

However, over the past two years or
so, there has been a growing desire for a
system giving even more noise reduction
than is provided by Dolby B. Audiophile
disc releases with wide dynamic range,
a continuing reduction in the cost of am-
plifier power, loudspeaker systems with
increased accuracy and robustness, the
use of equalizers in elaborate systems,
and in some markets a serious interest in
high -quality live recording on cassettes
are all indications of a need for more
noise reduction, at least at the higher
end of the marketplace. While it remains
to be seen just how deeply that need
goes, it seemed appropriate in late 1980
for Dolby Laboratories to offer its licen-
sees the option to use a new system,
Dolby C -type noise reduction, to supple-
ment the standard B -type system. Dolby
C provides 20 dB of noise reduction

above about 1 kHz compared with the
Dolby B -type system's 10 dB of noise
reduction above about 4 kHz. Dolby C -
type noise reduction has been designed
specifically to deal with the noise spec-
trum and other parameters particular to
slow -speed consumer tape recording
formats such as the standard compact
cassette and the microcassette.

Objectives for
Dolby C -Type Noise Reduction

The goal for a new Dolby system was
not simply and arbitrarily "more noise re-
duction." A number of devices, such as
wide -band companders, have long been
available which provide more noise re-
duction than Dolby B under some signal
conditions, most notably in the absence
of signals altogether. However, these de-
vices also introduce such side effects as
noise modulation and overshoot distor-
tion under other signal conditions. Thus,
an important objective for Dolby noise
reduction was minimizing the side ef-
fects, and there were a number of other,
related goals:

1. Quantity and quality of noise re-

duction. With a companding noise -re-
duction system, the greater the noise re-
duction desired, the more the signal
must be manipulated by the encode/de-
code process, and thus the more likely
that side effects will be audible. It was
decided that Dolby C would not trade
more noise reduction for more audible
side effects than had Dolby B. This deci-
sion is not only reflected in the design of
the system, but also in the choice of the
amount of noise reduction the new sys-
tem provides. To minimize the signal
processing required, it was necessary to
establish the minimum amount of noise
reduction required to meet the likely de-
mands of the market. It was concluded
that for cassette recording, 20 dB of
noise reduction would provide a noise
level below that of any current or likely
future program source, and would in-
deed result in tape noise below the am-
bient noise level of most home listening
environments.

2. Tolerance of normal recorder er-
rors. For a noise -reduction system to be
practical, it must be reasonably tolerant
of errors introduced by the recorder at

* Director of Communications, Dolby
Laboratories, San Francisco, Califor-
nia,

Fig. 1 - Dolby C
transfer character-
istics, showing how
the effects of the
two stages combine
to produce 20 dB
of compansion.
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You've driven to the end of the world. Alone.

The engine is still warm.

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

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

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

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

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

To find out more about putting an ADS system in
your automobile, write ADS, Department AU26, or call
1-800-824-7888 (California 1-800-852-7777) toll free and
ask for Operator 483.

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

ASS Audio for the critically demanding

Analog & Digital Systems, Inc., One Progress Way, Wilmington, MA 01887 (617) 658-5100
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both high and low frequencies between
encoding and decoding. Dolby B -type
noise reduction has proved sufficiently
tolerant of such errors to be practical, so
a similar tolerance was an objective for
Dolby C. (As it turned out, Dolby C is
more tolerant than Dolby B, as the result
of developments which will be described
later.)

3. Provision of the Dolby B character-
istic. With so many Dolby B encoded re-
cordings in use, it was thought essential
to design the new system so that the
Dolby B characteristic could be incorpo-
rated easily and economically. Licen-
sees who decide to manufacture prod-
ucts with Dolby C -type noise reduction
can provide Dolby B at the same time
without the cost and complexity of re-
dundant circuitry.

4. Cost. It was obvious that a system
providing 20 dB of noise reduction
would be more costly than Dolby B -type
noise reduction. However, a consider-
able effort was made to keep its cost ap-
propriate to at least the higher end of the
current market. This meant the use of
regularly available parts, and also a sys-
tem which would not put a greater bur-
den on the manufacturer in the way of
unusually elaborate production -line test-
ing and adjustments.

5. The sound of Dolby C recordings
played with Dolby B decoding. A vital
factor in the adoption of Dolby B -type
noise reduction has been that cassettes
encoded with Dolby B sound acceptable
on players not equipped with Dolby B
circuitry. Thus, assuming there would be
interest from duplicators in issuing C -
type recordings, consideration was given
in the design of the new system to what
those recordings would sound like when
played on machines equipped only with
Dolby B -type or with no noise -reduction
circuitry.

The Problem of Noise Modulation
With a companding noise -reduction

system, noise reduction occurs at the
moment of playback by means of an ex-
pander circuit which acts as a gain con-
trol constantly adjusting the playback
volume. The general idea is to turn the
volume down on quiet passages, thus
turning down the noise as well, and to
turn it back up again on loud passages,
which will hopefully mask the noise. If

this expanding process is preceded at
the time the recording is made by a com-
plementary compression process (i.e.,
turning the record level up on soft pas-
sages and down on loud ones), then the
net result on playback should be a resto-
ration of the dynamics of the original mu-
sic along with noise reduction.

In designing a system which minimiz-

Fig. 2 - Low-level
encode characteristic
of Dolby B and
Dolby C (decoding
is precisely recipro-
cal).

Fig. 3 - Noise from
biased cassette tape
(70 µS), measured
with a constant -
bandwidth wave
analyzer and
weighted (CCIR/
ARM) to reflect the
ear's sensitivity to
noise and noise -re-
duction effects.
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es audible side effects, the trick is to pro-
vide a subjectively consistent amount of
noise reduction, that is, to design a sys-
tem which does not allow the noise to
audibly (and annoyingly) go up and
down with level and/or spectral changes
in the music. This problem is called
noise modulation. As the expander turns
up the volume on a loud bass drum rap,
for example, it will also turn up the vol-
ume of the tape hiss at higher frequen-
cies at the same time so that the bass
drum note is accompanied by an audible
burst of hiss.

In more than 15 years of research into
noise reduction, Dolby Laboratories has
discovered only two effective and practi-
cal ways to render noise modulation
inaudible. The first of these techniques is
called band -splitting, and it is used in
professional Dolby A -type noise reduc-
tion, where the spectrum is divided into
four bands, each of which has its own
independent compander. Thus, when
the hypothetical recording of the bass
drum is played back, the expander
which acts in the frequency range of the
drum lets it through at full volume, while
noise in the drum's vicinity is masked by
its sound. But in the other bands, where
no musical signals mask the noise, the
other expanders simultaneously keep
the volume turned down, thereby provid-
ing full noise reduction in regions such
as that of tape hiss.

The band -splitting technique is most

appropriate to professional applications
because it deals with noise at all audible
frequencies; among other things, this
characteristic complements the relatively
equal distribution of noise in media such
as higher -speed professional tape re-
cording. But it is a comparatively costly
technique, which fortunately is not re-
quired for consumer tape recording
where the predominant noise is higher
frequency hiss. The second approach,
called the sliding -band technique and
developed for the Dolby B -type system,
uses a single band of compansion which
reaches low enough to provide effective
noise reduction in the absence of sig-
nals, but which also changes its width in
response to musical signals. In the case
of the solo bass drum note, the com-
panding band will slide up in frequency
so that on playback the bass drum is let
through at full volume, while the expan-
der lowers the volume, and thus the tape
hiss, at the frequencies above the bass
drum where there is no musical signal. If
the bass drum is accompanied by a vio-
lin, the companding band slides further
up in frequency to let both the drum and
violin through, while still maintaining
noise reduction at frequencies above the
violin. The result is an effective noise -
reduction system with many of the same
benefits as the band -splitting technique,
but one which is more cost-effective and
particularly appropriate to the needs of
consumer tape recording. Thus, the slid -
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TDK CREATES SA -X.
Now you can explore the far reaches of high bias.
TDK has added a new dimension to high bias

recording. It's called SA -X.
SA -X emerges from the Super Avilyn technology

that has set the reference standard for high bias
cassettes. Beyond that, TDK engineers saw new
worlds of high bias to explore. By taking two layers
of Super Avilyn with different coercivities and opti-
mally matching them, TDK creates a formulation
that raises high bias to a higher level. One that
approaches the sound quality of metal.

You will: hear rock and jazz soar to new heights.
Classical, with more of its wide dynamic range.
A clarity that even the best bias couldn't give you
before. With every kind of music, SA -X brings you
closer to the richness of a live performance. And it
will keep you there, with its flawless mechanical
construction. TDK has given SA -X the Laboratory
Standard Mechanism for optimal interfacing with
cassette deck heads. You'll hear its consistently
superior performance for years to come.

SA -X performs like no other cassette. Expect it to
cost a bit more. You can also expect it to take you
further into high bias than you've ever been.

c' 1980 TDK lics Corp Carden CI y. N Y 11530 Enter No 33 on Reader Service Card The Amazing Music Machine
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ing band technique has been used for
the new C -type noise -reduction system.

Dual -Level Processing
Simply modifying Dolby B to provide

20 dB of compansion at higher frequen-
cies instead of 10 dB is inadequate, as a
single processing stage suffers from
problems such as overshoots and level
uncertainties in manufacturing. Those
problems were overcome by the use of
two compander circuits in a special way,
by which both cover the same frequency
band but are sensitive to signals at differ-
ent levels. One processor is sensitive to
signals at essentially the same level as
the Dolby B -type processor, while the
other is sensitive to signals at a some-
what lower level. Each processor pro-
vides 10 dB of compansion; as they are
connected in series, their effects add to-
gether to -provide 20 dB of compansion
and so 20 dB of noise reduction.

Figure 1 illustrates by means of trans-
fer characteristic curves how the dual -
level processors work together. Note that
the total companding action is restricted
to middle -level signals. At high signal
levels, unlike conventional companders,
there is no dynamic action and the sys-
tem acts as a unity -gain amplifier, while
at low signal levels, again unlike many
conventional companders, the system
acts only as a fixed -gain amplifier. By
restricting the system's companding ac-
tion, such side effects on the signal as
overshoot distortion can be minimized;
this is characteristic of all Dolby noise -
reduction systems.

Noise -Reduction Bandwidth
Yet a further departure from Dolby B

was required. The B -type system begins
to take effect in the 300 -Hz region and
increases its action until a maximum of
10 dB of noise reduction is provided in
the 4 -kHz region and above. The subjec-
tive result, due to the ear's sensitivity to
the particular spectrum of low -speed
tape noise, is an overall reduction of
noise, and the remaining noise is subjec-
tively evenly distributed. However, re-
ducing noise in the B -type system's op-
erating range by a further 10 dB, while
resulting in very noticeable additional
hiss reduction, has the further subjective
effect of revealing mid -frequency noise.
Thus, a further difference between Dolby
B and Dolby C is that the latter reaches
two octaves lower, begins to take effect
in the 100 -Hz region, and provides on
the order of 15 dB of noise reduction
around 400 Hz and 20 dB in the critical
2 to 10 kHz hiss area. This means that
Dolby C, like Dolby B, produces a sub-
jectively even spectrum in what little
noise remains (Figs. 2 and 3).

Fig. 4 -To pre-
vent mistracking A

between the com-
pressor and the ex-
pander, a noise -re-
duction system
should operate only
on signals which level
are reproduced
reliably by the
medium. (The vagar-
ies typical of
cassette tape are
illustrated.)
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As can be seen in Fig. 2, the C -type
system's action is sharply and deliber-
ately curtailed below 100 Hz because of
the ear's relative insensitivity to low-
level, low -frequency noise. The only po-
tential low -frequency noise of any real
concern is 50 -Hz or 60 -Hz hum, which
can be kept inaudible (at all but totally
impractical listening levels) by proper
cassette recorder engineering. This is

fortunate, because very low -frequency
noise reduction brings up several new
problems. For example, it might be
tempting for a recorder designer to use
the noise -reduction system as a crutch
to reduce hum which could (and should)
be eliminated by other means. Were
there to be considerable hum and were a
single -band (now virtually a wide -band)
noise -reduction system to reach low
enough to affect it, hum modulation
would result, whereby higher frequency
signals cause the hum level to go up and
down audibly. The noise -reduction sys-
tem could get around this problem if it

included a separate low -frequency band,
but then the cost and complexity of the
system would go up substantially. In ad-
dition, a system providing noise reduc-
tion at very low frequencies would result
in encoded recordings with substantially
boosted low frequencies. Such record-
ings heard without reciprocal decoding
would most likely be considered unac-
ceptable due to gross exaggeration of
such low -frequency noises in program
sources as the room rumble inevitable at
most recording sites and turntable rum-
ble components from disc sources.

Dealing with Recorder/Tape Errors
It is important in noise -reduction sys-

tems that the expander precisely track
the compressor so that the original sig-
nal is accurately reconstructed. In tape
recording, however, the expander
derives the information it needs to recon-
struct the original signal after the corn -

pressed signal has been recorded on the
tape. Therefore, if the tape and recorder
combination significantly alter the com-
pressed signal, mistracking and poten-
tially audible side effects can occur. To
make things even more difficult, the de-
gree to which recorder/tape errors are
troublesome -is related to the amount of
noise reduction desired.

In cassette recording, the likelihood of
the recorder and tape introducing
upredictable alterations of the signal is
very real. For example, different recor-
ders introduce different characteristic
head "bumps" at low frequencies so
that the signal level coming off any par-
ticular recorded tape at those frequen-
cies cannot be predicted accurately.
While flat, extended response is theoreti-
cally achievable at high frequencies,
above 10 kHz it is in reality also unpre-
dictable because the consumer may use
a type of tape for which his recorder is
not adjusted, and/or the heads may be
worn or dirty. Furthermore, he may use a
record level too high for the tape, caus-
ing distortion and again unpredictable
signal losses, particularly at higher fre-
quencies. Ideally a noise -reduction sys-
tem should operate only on signals in
what might be termed a "safe" area, as
shown in Fig. 4, where response from
the tape can be predicted with some de-
gree of certainty.

Dolby B -type and C -type noise reduc-
tion have been designed with these cas-
sette limitations in mind. (For example,
as shown earlier, neither system pro-
cesses signals at unpredictable low fre-
quencies.) But with C -type noise reduc-
tion, because more compression and ex-
pansion is being squeezed into the same
safe operating area, two further develop-
ments were necessary to prevent such
problems as mistracking, particularly at
high frequencies. These are the blocks
in Fig. 5 labelled "spectral skewing"
and "anti -saturation."

24 AUDIO/MAY 1981

AmericanRadioHistory.Com



r ICI--1 r lL not only to prevent signal losses which
SIDE LN.IW i BIDE LNAIN might cause expander mistracking, but
Or NIGH LEVEL

H
rr LOW LWEL

g1AFE;
-

_
I also to provide higher quality recording

GwoM ,Nrur

y.suáe

i µ1,. I i overall by reducing the IM distortion re-
SEwi'l4 NOWOIIK i i AMrLirlEft sulting from saturation. A shelving net-

L _J L __J
raLCn, c'-fre Shicooe ;

work is placed in the circuit in such a
way that it affects only the high-level sig-
nals which would cause saturation; at

r -/C2 7 r14 i i
low levels, most of the signal passes
through the low-level side chain, thus
bypassing the network (and thereby

SIDE -GRAIN SIDELNA,4 maintaining the full noise reduction ef---.,r .0W.EVEL
51A4E

" N`d.-Or4ILNLEvEL
,57"4E

i

i fect at low levels). As with spectral skew-
FaoM rLA'iALK O AN1I- 0_ I

ZrEL1rx ing, there is a complementary network in
ra ME-nrurlEK sAmrArloN

NFiWOFx
6k.ww ourut the decode (expansion) mode to main -

L J L J
90011 cr-m6. vecovea

tain flat response.
The encode curves shown in Fig. 6

not only illustrate the overall characteris-

Fig. 5 - Dolby C -type noise reduction block diagram. tic of Dolby C -type noise reduction, but
also show the specific effects of spectral

1. Spectral skewing. To prevent ex-
pander errors as a result of unpredicta-
ble cassette response above 10 kHz
(such as those caused by using the
wrong tape type), a controlled high-fre-
quency roll -off called spectral skewing is
introduced ahead of the compressor
when the system is in the encode mode.
This roll -off desensitizes the noise-reduc-
tion system so that it tends to ignore
what's happening above about 10 kHz
and so is less likely to mistrack as a re-

suit of changes in response introduced
by the recording process. A complemen-
tary boost of frequencies above 10 kHz
is introduced after the expander in the
decode mode to maintain flat frequency
response. While the noise -reduction ef-
fect is thus reduced above 10 kHz, the
ear's sensitivity to noise above 10 kHz
drops off at an even faster rate than
does the noise -reduction effect.

2. Anti -saturation helps prevent over-
loading the tape at higher frequencies,

skewing and anti -saturation. The roll-ofi
above 10 kHz at all levels is the result of
spectral skewing; the gentler downward
slope beginning at about 1 .5 kHz on the
higher -level curves is the result of anti -
saturation.

Implementation of the
New System

Ultimately, the most efficient way for
the cassette deck manufacturer to pro -
vide Dolby C -type noise reduction will be
by means of dedicated C -type integrated

You've heard it so often...just
as the music reaches its peak, the
phono cartridge simply gives up. But
not Precept. Bring on your thundering
climax...whether it's the heaviest
rock music or the full majesty of
a symphony orchestra. Precept car-
tridges reproduce it all with clarity,
definition, and full dynamic range.
Or challenge Precept with the softest,
most subtle solo. The sound will
delight you with its honesty and
accuracy.

Behind this soul -satisfying
performance lies a tradition of engi-
neering leadership and excellence.

You may not be aware of our dual
magnets, square -shank nude styli,
exceptionally low moving mass, or
even our uniform 360° radial damping.
But each of these features contrib-
utes to music which is heard
undistorted and unchanged from the
intent of the artist.

Yet stirring sound is but one of
the important benefits of a Precept
cartridge. In addition, every record is
treated safely and gently for longest
record and stylus life.

There's a Precept model to fit
every popular turntable and record
player of today. Without fuss or

Enter No. 2 on Reader Service Card

bother, because we believe it should
be easy to get the most from your
record collection.

Precept makes good sense and
great music. Precept cartridges may
be found at the most progressive audio
store in your city. Precept Division,
A.T.U.S., Inc., 1221 Commerce Drive,
Stow, Ohio 44224. Dept. 51 A.

PRECEPT

AmericanRadioHistory.Com



circuits which are now being developed reduction only, or is switchable between ' __''_ '- -by several IC manufacturers. As this de- both types. (The royalty per processor, ,
-z

velopment will take some time, the first
C -type circuits will be based on pairs of

which averaged 220 at the end of 1980,
is not dependent on the number of ICs

standard ICs now being manufactured
for Dolby B in large

used.)
So far than 25-type noise reduction more manufacturers -m

quantities and at modei'ate cost by sev-
en different suppliers. Additional circuitry

and marketers of consumer tape recor-
der products have plans to introduce

around the IC pairs provides the neces-
sary changes in time constants, the anti-

models incorporating Dolby C -type noise
reduction. Virtually all are likely to incor-

saturation and skewing networks,
switching between the B -type and C-
type characteristics, and so on. The
complexity of the two -IC design is ap-

2.5 times that of Dolby B

porate the switchable B -type feature so
that existing libraries of Dolby B encoded
cassettes will play back properly, and
some will incorporate Dolby HX (head -
room extension) circuitry in addition.

-_. _

proximately
the C in- Also, duplicators havealone (however, -type circuit

cludes the B -type function as well). That
several cassette

expressed interest in releasing Dolby C
40 -

-- --
figure should not be taken as a guide to
what the premium will be at retail, be-
cause greater noise reduction puts
greater demands on the recorder per-
formance itself. (Input and output stage
noise, for example, must be on the order

encoded recordings, and prototype pro-
fessional Dolby C encoders have been
developed and are being tested for this
purpose.

The first products incorporating Dolby
C -type noise reduction have just begun

-5o
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.+
-_-,

- I-_-+--
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- -
of 10 dB lower than was necessary be-
fore.)

Dolby Laboratories provides its licen-
sees with the C -type system's technolo-
gy under terms of the current B -type li-
censing agreement. This means that the
royalty paid Dolby Laboratories on a sin-
gle Dolby noise -reduction processor will
remain the same, whether it provides B-
type noise reduction only, C -type noise

to reach the market. It is not yet known
how many consumers will elect to pay
how much more for a cassette deck with
a 1 0 -dB lower noise floor than before.
But those who choose these products
are likely to find that, with Dolby C -type
noise reduction, cassette tape noise,
even at the highest playback levels, will
no longer be a matter of practical con-
cern. Q

w m w m

Fig. 6 - Dolby C
encode characteristics,
showing the
effects of spectral
skewing and anti-
saturation
(see text).

Basic control,
honest reproduction.

For the audio purist who demands elegant
design, faithful sound reproduction, and essential
control, MXR has developed the Linear Preamp.
The MXR Linear Preamp serves as the central
control urit in any high -quality stereo system,
passing audio signal without adding any percepti-
ble distortion or coloration of its own. A unique
Gain switch offers 20 dB of additional gain only
when needed, for optimum signal-to-noise ratio.
Innovative circuit design and superior compo-
nents provide sonic integrity and accurate stereo
imaging, at all levels.
The Linear Preamp is housed in a tasteful, black
anodized enclosure with solid walnut end pieces.
Compact 13/4"(h)x19"(I)x6"(d) dimensions and

O
" up

._ma- r .1.I-0,OP ON

I , t r i k."

PH no MI al 111p1

optional rack ears allow for convenient placement
in any stereo system.
Like all MXR products, the Linear Preamp reflects
the latest advances in American audio technol-
ogy. The MXR Linear Preamp has been designed
with thought and care, to provide quality sound
for the discriminating listener.
MXR Innovations, Inc., 740 Driving Park Ave.,
Rochester, New York 14613, (716) 254-2910

MXR
J

Consumer
Products Group
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1939...FIRST DIRECT -DRIVE TURNTABLE SYSTEM.

1951...FIRST MOVING -COIL CARTRIDGE.

1972...FIRST DIGITAL(PCM) RECORDING.

1981...DENON DL -300 SERIES ULTRA -LOW
MASS MOVING COIL PHONO CARTRIDGES.

While many manufacturers tout Moving -Coil cartridges as
their latest technological advance, the truth is that Denon developed
its first moving -coil cartridge over 30 years ago. This design
became the basis of the famed DL -103 Series, a medium -mass
moving -coil cartridge line that even today is a reference standard
among high quality phono pickups.

Denon's new DL -300 Series, 30 years later, represents an
equally significant introduction. With the lowest stylus tip masses of
any stereo cartridges in history, achieved through the use of a
dual -section cantilever and cross -shaped coil (both developed by
Denon), they depict nuance and depth in music with unsurpassed
sonic accuracy.

Denon's DL -300 Series Cartridges for 1981: Three new musi-
cal instruments from the company where innovation is a tradition.

DL -301 To control reso-
nances, the cantilever
fulcrum of all Denon MC
cartridges is independent of
the damping rings. The
DL -301 uses two damping
rings, each optimized for its
portion of the frequency
range.

In addition a special mag-
netic structure eliminates
pole pieces, reducing both
weight and cost for the best
sonic value in MC cartridges
today

DL -303 The first of the
DL -300 Series, the DL -303
has repeatedly been judged
best of its class." It features

Denon's cross -shaped coil
and dual cantilever design
and a special tensioning
device that maintains ultra-
high performance for
extended periods.

DL -305 The -ultimate Denen
cartridge for 1981. It com-
bines the cross -shaped coil,
dual -section cantilever,
double damping, special ten-
sioning device. advanced
stylus shape and amorphous
boron cantilever (for the
greatest rigidity -to -mass ratio
known to man). The DL -305
is the top of the Denon line
and, therefore, the finest
cartridge available today

DENON
Imagine
what well
do next
Enter No. 12 on

Reader Service Card
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Sansui "Z" Receivers
give you a spectrum

worth analyzing.
What frequency range does

your favorite singer's voice mcs-
commonly fall into? What abou-
your favorite instrument?

How accurately does your car-
tridge handle those frequencies?
How about your tape deck?

The newest Sansui "Z" Receivers
all have an ingenious spectrum
analyzer that answers these arc
other questions by letting you see
exactly what you hear.

SPECTRUM ANMYZER

MPS.

.y

ow. 11~ 01~1S..am... ~IS
Ell EEE S EEECÓ GPM UM
4Oq N A 11k

And it's what you hear that
makes Sansui so special.

SANSUI -THE LEADER IN DC
TECHNOLOGY. The DC -Servo Amp
brings you coloration -free, superbly
defined reproduction with the
healthy, realistic bass response that
only a DC configuration
can provide. Gone are
unwanted ultra -low
frequencies- like rec-
ord warps and tonearm
resonance. What you
hear is a clean, tight,
transparent sound that
sets a new standard for
receiver performance.

SYNTHESIZED DIGI-
TAL TUNING. You can't
mistune a Sansui synthe-
sized digital receiver. Not
even a little. Press the
up/down tuning buttons.

The digital circuitry ensures
`hat every station received is
automatically locked in for
lowest possible distortion,
with its frequency indicated
both on a digital readout
and by a LED indicator along
an analog type dial.

12 PRESET STATIONS. To
make FM and AM tuning still
easier, UP to 12 user -selected
stations may be "stored" in all
"Z" Receiver memory circuits
for instant recall. The last
station received will be
remembered when the
tuner is turned on again;
and memories are kept
"live" even during a power
outage,

TOUCH VOLUME CON-
TROL & LED PEAK POWER

nm um me

..`: rr BB

:.

f  DON QUARTZ
SYNTHESIZER DC

STEREO RECEIVER

LEVEL INDICATOR. The Sansui "Z"
Receivers use a pair of touch -
buttons to adjust the listening level.
Relative volume control settng is
indicated on a fluorescent display.

On most models actual
peak power amplifier out-
put is shown by 14- or 18 -
segment LED indicators.

And there's more. In-
stead of up/down tuning
buttons, both the 9900Z
and the 8900ZDB have tun -

TUNING
DOWN UP

111.1,111

ing k-)obs linked to a
notary "encoder" disc. As
you turn the knob, the
encoded disc works with

an LED and a photo transistor to
gererate electronic pulses to raise
or lower 'he tuned frequency. In
addition, the 9900Z, 8900ZDB, and
7900Z have ce-amic buzzers which
signal unobt-usively while you tune
in a station.There are three speaker
select sw tc'hes on the 9900Z for
driving any two cf three connected
speaker pairs and two switches on
all the other "2' receivers. Included
are LED's fo every important func-
tion. Two Muting Modes. Two tape

deck connections with
dubbing. And much more.

The full line of Sansui "Z"
Receiers cre at your Sansui
dealer now. Visit him for a
complete demonstration
soon. He has just the right
model for your pocketbook
and power requirements.

All
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SANSUI "Z"
RECEIVERS9900Z

160
watts/chan., min. RMS, boTrchannels into 8 ohms,

from 20-20kHz,with no more than
0.015% THC.8900ZDB

125
watts/chan., min. RMS,bolt -channels into 8 ohms,

from 20-20kHz,with no more than
0.02% THD.7900Z

t00
watts/chan., min. RMS, bolt -channels into 8 ohms,

from 2C-20kHz,with no more than
0.02% THD.59001

75 watts/chan.,
min. RMS, bothchannels into 8 ohms,

from 20-20kHz,with no more than
0.03% THD.4900Z

55 watts/chan.,
min. RMS, bolt -channels into 8 ohms, from 20-20kHz,with no more than

0.03% THD.3900Z
40

watts/than., min. RMS, bothchannels into 8 ohms,
from 20-:0kHz,with no more than

0.03% THD.Cabinet of simulated wood gain.

! e "tREO

e
í71GITiiL

OWIRTZ
SYNTriES0ZEr1
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111111 101111

_t t  -t MHz

TUNING
AUT( I FM

MODE/FM
MUTING

MANUAI.

AUTO/oN

>a0/Off
AM

tM
PH(1VO.1

PH(t,0-2

DOWN,
TLJNING
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SANSUI
ELECTRONICS CORP.Lyndhurst, New

Jersey 07071  Gardena, Ca 0247SANSUI
ELECTRIC CO.. LTD., Tokyo, JapanIn Canada

Electronic
Distributors
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ILFEATF-IERWEIGHT
H H AD RHO N H S GARY STOK

he Featherweights are this year's big news in the stereophone held.
Typically, they weigh in at two ounces or less, sit directly upon the
central portion of the pinna (the ear's fleshy outer structure), are

supported by a minimal headband assembly, and operate off very
modest amplifier powers due to their high -sensitivity and impedance
(generally in the range of 50 ohms or so). In conjunction with portable
stereo cassette players, they just might be the technical
development that expands the popularity of headphone listening
beyond the audio enthusiast and into the workaday world, simply
by combining portability, credible performance, and comfort for
the first time in a reasonably priced product.

The idea of a low -mass high-performance headphone is not
entirely new, of course. Sennheiser's classic HD 414, introduced
in 1968, weighed an unprecedentedly low 4 y2 ounces

Photo: `1David S. Kelley
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and em-
ployed an in-

novative open
capsule ap-

proach in
order to eli-

minate large
ear cushions.

Among the first
of the lightweights, it

enjoyed sales of 2 Y2 mil-
lion units and went on to become one of
the world's best selling headphones.
Other open designs from Beyer, AKG,
and Koss also became popular during
the '60s and '70s. Most of these stereo -
phones fell into the four to seven ounce
weight range, and all were intended pri-
marily for home and studio use.

Then at last year's January Consumer
Electronics Show, a handful of compa-
nies introduced portable stereo cassette

and a lot of people are coming around to
the notion that the best examples of the
type can hold their own with almost any
full-sized stereophone.

There are a number of technical rea-
sons for the astonishing sound of the
Featherweights. To some extent, new
materials technology is involved: Recent-
ly developed high-energy magnetic ma-
terials such as samarium cobalt - the
same material that has increased the
output efficiency of a number of phono
cartridges and speaker system drivers
- are used in most of the Feath-
erweights. These materials provide
enough sensitivity so that the designers
can then exchange some of that efficien-
cy for more linear frequency response
and/or reduced distortion. Koss Corp.'s
Dave Thomas comments that "You try
for maximum element efficiency so that
you can throw some of it away using me -

Because of diffraction effects by the head and resonances in the cavities of the
outer ear, a loudspeaker which measures flat in a free field will have this curve
when it is measured
in the ear canal. 20

(Data courtesy AKG
after Blauert, 1974; io

Shaw, 1966; Jahn,
1960, and Wiener, o

1974.)
lo

-20
200 500 Ik 2k
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5k 10k

systems that used extremely lightweight
headphones. Sony called theirs the
Soundabout, then changed their mind
and began using the term Walkman,
while Technidyne called their system the
Hip Pocket Stereo. The entire category
became the splashiest high-fidelity suc-
cess story of 1980, prompting more
than 15 companies to show Feath-
erweights at this January's show, by the
way, including several that use match-
box -sized microcassettes. It also dramat-
ically demonstrated the performance po-
tential of low -mass headphones to both
casual listeners and audiophiles, and
spurred many of the large, well -estab-
lished manufacturers of conventional -
sized headsets to reexamine the techni-
cal tenets of the low -mass approach.
Suddenly, there is a flock of feath-
erweight headphones to choose from,

AUDIO/MAY 1981

chanical damping in order to get
smoother response." More sophisticat-
ed plastics have also contributed to bet-
ter performance by reducing the level of
mechanical resonances within the ele-
ment diaphragm. Even the cabling to the
amplifier is said to have been improved;
Sony makes a big point of the oxygen -
free copper lead-in cable used in their
MDR -series featherweight phones, not-
ing that the reduction in series resistance
and stray inductive effects noticeably im-
prove the system's response.

The most significant reason for the re-
markable sound quality of the Feath-
erweights, though, may simply have
more to do with the way they interact
with the outer ear and the ear canal -
and therein lies an intriguing controversy
long debated by headphone designers
but rarely discussed in the audio press. It

Many people are realizing
that the best examples of the
Featherweights can hold
their own with almost any
conventional model.

might well be called the Comb Filter
Controversy, and the roots of the ques-
tion go down to the most basic points
about how human beings hear sounds.

There is universal agreement that no
one actually hears a flat frequency re-
sponse. In large group tests where parti-
cipants were asked to make different fre-
quencies sound equally loud to them by
adjusting levels, and in other tests where
miniature microphone capsules were
placed at the entrance of the ear canal,
the resultant curves demonstrated that
the structure of the pinna and the pres-
ence of the head radically alter the fre-
quency balance of what we hear. This
introduces both a general curve shape
like that shown in the accompanying fig-
ure and groups of sharp narrow dips -
"suck -outs" - caused by the cavity
resonances and mechanical bending of
the pinna. These patterns of dips collec-
tively comprise a "comb filter" (so called
because of its characteristic comb -like
pattern on a frequency response chart)
which varies enormously from one per-
son to the next. The notably large ears of
actor Clark Gable may well have heard a
response curve that would vary by as
much as 10 dB at certain frequencies
from that heard by the petite ears of,
say, actress Mia Farrow. All of us carry
around an elaborate comb filter attached
to the sides of our heads, and we hear
every sound throughout our lifetimes
processed through that filter. Yet be-
cause we learn to hear both "live" and
recorded sounds through this filter, we
come to view its effects upon what we
hear as normal; removing or changing its
effects will
perforce sound
unrealistic to us.

Record-
ed music
heard through
loudspeakers
will sound
natural if the
loudspeaker
response is
fairly linear,
since the
ear process-
es the sound
of the speaker
just as it would
any naturally oc-
curring noise. With
headphones, howev-
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The most significant reason
for the Featherweights'
remarkable sound quality
may lie in the way they
interact with the outer ear
and the ear canal.

er, deriving a real -
sounding response

becomes con-
siderably more
difficult, since
the mere pre-

sence of the ear-
piece near the ear
radically changes
the nature of the

comb filtering. Headphone
designers have three basic choices in
the development of a stereophone, as
far as controlling ear/headphone inter-
action is concerned. As shown in the ad-
jacent figure, the earcup can surround

ment and the eardrum, and therefore
bass response down very close to d.c.;
Koss' Thomas notes that it is not difficult
to reproduce 8 Hz in a well -sealed cir-
cumaural headphone. More important to
headphone design theorists, however, is
the notion that a circumaural headphone
surrounds the entire pinna and thereby
should leave the comb -filtering effects of
the outer ear pretty much unchanged,
and thus sound is fairly realistic.

Supporters of the supraaural ap-
proach concede the advantages in bass
performance of sealed designs, but hold
that the presence of a closed cavity adja-
cent to the pinna alters the severity and

a =

CIRCUMAURAL SUPRAAURAL INTRAAURAL

the entire pinna, an arrangement called
the circumaural approch; sit directly on
the pinna's outer surface, the supraaurai
approach, or fit within the entrance to
the ear canal stethoscope -style, an ar-
rangement rarely used in hi-fi designs
which might be called intraaural, though
no specific term is used for this ap-
proach. Each of these approaches has
its own virtues and drawbacks; it is these
fairly arcane acoustical concepts, rather
than the simplistic "comfort versus per-
formance" questions usually raised, that
are responsible for the numerous differ-
ent headphone designs available today.

Circumaural headphones have the in-
disputable advantage of sealing against
the side of the head, usually with a soft,
heat -sensitive plastic cushion that molds
itself to the head with the help of body
heat. This, in turn, permits a more or less
direct coupling between the driver ele -

frequency of the dips that collectively
make up the outer -ear comb filter. By
moving the headphone capsule into the
nearfield (a fraction of a wavelength) of
the ear, these engineers argue, reason-
able bass performance can be main-
tained, pressure on the tender outer ear
reduced, and the comb -filtering effects
of the pinna preserved, though in some-
what attenuated form due to the damp-
ing effect of the foam ear cushions on
the pinna's many cavity resonances.
Sennheiser's Vice President of Engineer-
ing Horst Ankermann comments that "It
is better in many cases to simply damp
out some of the less predictable reso-
nances than to allow them to be
changed in frequency and then magni-
fied by a sealed ear cup."

The contribution of the Featherweight
type to the stereophone design art, and
the reason for its extraordinary perform-

ance, may be in its ability to sidestep -
at reasonable cost and with reasonable
compactness - the verified disadvan-
tages of both circumaural and supraaur-
al design types. The exceptionally small
capsules used in most of the Feath-
erweights fit even closer to the ear canal
than most conventional supraaural ele-
ments, thereby augmenting bass per-
formance, and they may also exert far
less of an effect on the pinna's various
resonances than either the conventional
closed -chamber circumaural phone or
the resonance -damping large cushions
of a typical supraaural unit. In this sense,
most featherweight units have taken
what might be called a "quasi-intraaur-
al" approach that preserves some of the
major comb -filtering influences of the
outer ear along with very good bass per-
formance and comfort.

The featherweight headphone is not
the only direction headphone engineers
are exploring, of course. AKG has made
elaborate studies of comb -filtering ef-
fects in the development of their "free -
aire" K-240 and K-340 headphones,
which use passive diaphragms and sev-
eral chambers to simulate a series of
comb filter resonances. Both the piezo-
ceramic diaphragm approach developed
by Pioneer and the electret approach
used by Audio-Technica and others rep-
resent new directions for the future. Sub-
stantial work on developing artificial
heads (so-called "couplers") that will
permit accurate testing of perceived
headphone frequency response is un-
derway through a number
of sources [in-
cluding Audio's own
Equipment Profile
program - Ed.], and
headphones that
sound better on a
wider variety of real
heads should be the
result. The subjec-
tive listenability of
the better Feath-
erweights, despite
their modest size and
cost, however, will
give stereophone de-
signers a good deal
more to think about
in their efforts to
derive more realism
from speakers that
sit on your head. Q

i
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THE VIDEO SCREEN
IN YOUR FUTURE
LEONARD FELDMAN

The Sony Pro feel monitors now available in Japan.

If you now own a color television re-
ceiver, it may come as a surprise
when I tell you that this may be the

last color TV set you will ever buy. I am
not for a moment suggesting that TV
broadcasting is on the way out or that
your present receiver is going to last for-
ever. What I am suggesting is that in the
very near future your video screen is
going to become such an important ele-
ment in your household that it will no
longer make much sense to tie it in to a
TV-r.f. tuner in the traditional way.

I did not come up with this idea on my
own. During a recent visit to several of
Sony Corp.'s modern Japanese plants
as well as to last fall's Japan Electronics
Exhibition in Tokyo, I was introduced to
Profeel, a new video concept which
Sony began marketing last summer in
their own domestic market. The name
given to the new product concept, like
so many other catch -phrase titles invent-
ed by the Japanese, tells you very little
about what the product is. Even after I

was told that the new word Profeel is a
combination of two recognizable words,
"professional feeling," my Western
mind was not able to correlate the new
term with the product itself.

In case you haven't guessed, Profeel
is a super -high -quality video monitor; the
largest version has a screen of 27 inch-
es measured diagonally. The other two
are less expensive and have screen siz-
es of 20 or 16 inches measured diago-
nally. All of the Profeel monitors are

equipped with audio and video input
jacks but lack a TV tuner; there are sev-
eral reasons for this.

Sony has come to the conclusion that
the home entertainment system of the fu-
ture will be based upon the family video
screen. That is to say, a single, conven-
iently located video screen will be "fed"
by the family videocassette recorder, by
a video color camera, by black and
white security video cameras mounted at
entrances to the home, by an assortment
of video -game electronic units, by a
home computer terminal, possibly by a
teletext receiver, by a satellite TV tuner
- you name it! Now, consider this fact:
If you own a videocassette recorder and
a color TV set at the present time, you
have one TV tuner too many! The TV
tuner section within your videocassette
recorder performs the same function as
the one in your color TV receiver. More
often than not, having to include an r.f.
modulator in the videocassette recorder
just so that the recovered video compos-
ite signal within the recorder can be re-
translated to an r.f. signal at the frequen-
cy of TV Channel 3 or 4 is not only a
needless addition to the cost of a VCR
but has also been known to degrade ulti-
mate picture quality because of the addi-
tional r.f. signal -processing performed
by that r.f. module. How much simpler
and better it would be if the video output
of the VCR could be fed directly to a
video input jack on a true monitor -type
TV component. That's where products

like the Sony Profeel monitor come in,
and apparently the idea is already being
met with a great deal of success in Ja-
pan.

The first thing that struck me about
the Profeel TV monitors was the quality
and resolution of the reproduced picture.
Any degradation in picture quality would
have been particularly obvious on the
large 27 -inch unit, but in fact, even
when looking at that oversized screen,
the color picture seemed clearer and
had better detail than any other I had
seen on typical home sets. It should be
pointed out that Japan, like the U.S., is
saddled with the NTSC transmission
standards which do not lend themselves
to as good picture quality as other world
systems such as PAL or SECAM. Yet,
for all of that, the pictures were excel-
lent.

Managers of the Sony factory in Ichi-
nomiya, where these Trinitron monitors
are manufactured, explained why the
Profeel units deliver such an excellent
picture. The key circuitry involved is an
advanced type of comb filter. In conven-
tional TV sets, a 3.58 -MHz resonant
"trap" is used to extract color burst sig-
nals and information from the composite
video signal, which includes luminance
(brightness) signals to beyond 4.0 MHz.
Using such a conventional trap circuit,
some of the luminance signal which car-
ries the fine detail of the picture is also
extracted by this 3.58 -MHz color trap. It
is these very high -frequency luminance
signal components which are responsi-
ble for high resolution in a typical TV pic-
ture. Unfortunately, if some of these
high -frequency components are inad-
vertently eliminated because of the color
trap, good resolution or high definition is
lost as well.

In the Profeel monitor, selective comb
filters are used instead of a conventional
resonant trap. In this way, the 3.58 -MHz
signal and associated sidebands can be
extracted from the composite video sig-
nal without impairing the luminance sig-
nal in any way. This technology is cer-
tainly more costly, but when you think
about it, the elimination of an entire TV
r.f. front end or tuner section probably
more than compensates for the addi-
tional circuitry. The Profeel units end up
costing not much more than a conven-
tional color set of the same picture tube
size.

As a general rule, new products ex -
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Even when looking at the
27 -in. Profeel screen, the
color picture seemed clearer
and had better detail than
any other I had seen on
typical home sets.

hibited in Japanese electronics or audio
shows often make their appearance in
the United States between six months to
a year later. Whether or not the Profeel
concept of a TV monitor of high quality
will be marketed in the U.S. by Sony (or,
for that matter, by any of their competi-
tors) will depend upon several factors.
For one thing, the proliferation of other
video -related products in this country is
presently not nearly as great as it is in
the Japanese domestic market. To be
sure, we are seeing our fair share of TV
game sales and VCR sales, but we are a
long way from having an approved TV
stereo sound system in this country,
where such a system will have to be test-
ed and approved by the FCC. One of the
compelling reasons for owning a TV
monitor in Japan is the fact that Japan's
NHK-TV network and other private TV
broadcasters currently transmit a fair
amount of stereo programming as well
as bilingual programming. While the Pro -
feel units have a pair of built-in 10 -watt
audio amplifiers and a pair of reasonably
good -sounding loudspeakers, most pur-
chasers of these monitors are connect-
ing the audio outputs of their separately
purchased TV stereo audio tuners to the
audio inputs of the Profeel or directly to
their stereo component systems.

It may well be two to three years be-
fore we in the United States have an
approved stereo audio TV system on

the air, and this could delay the accept-
ance of the TV monitor concept. Then,
too, just as audio components took a
long time to gain acceptance with the
general public in this country (and we
still lag far behind Japan's estimated 67
percent of all households with a stereo
component system), the "component"
concept in video may not gain immedi-
ate acceptance even after it is finally in-
troduced.

One final point is worth noting. From
what I have seen thus far of video-
discs, they are capable of yielding
better, sharper pictures than can
usually be obtained either from
videotapes or from TV broadcasts
received over the air. That being the
case, it would seem like a good idea for
manufacturers to put more effort into de-
signing and producing TV sets that are
up to reproducing videodisc pictures at
their very best. The new Sony Profeel TV
monitors seem designed to do just that.A

The 27 -inch Sony Profeel
has a built-in stereo audio
system but does not have a
TV tuner section.

ti
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JVC KD-A7
CASSETTE
DECK

JVC
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Frequency R

kHz, ±3 dB,
17 kHz, ±3
25 Hz to 16
tape.

S/N: 60 dB.
improvement

dB at 10 kHz

's Specifications
esponse: 25 Hz to 17
with metal tape; 25 Hz to
dB, with Cr02 tape, and

kHz, ±3 dB, with normal

with Super ANRS: +5
, 0 VU

Distortion: 1 percent at 0 VU.
Wow and Flutter: 0.04 percent W rms.
Dimensions: 173/4 in. (45.08 cm) W x

12''4 in. (31.11 cm) D x 43/4 in. (12.06
cm) H.

Price: $449.95.
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Cassette decks have come a long way since the original Phi-
lips design which boasted a response all the way up to 8 kHz!
Many present-day models not only extend the response another
octave but offer such features as full logic controls, eye-catching
displays, and facilities that were once reserved for very expen-
sive open -reel machines. A good example of modern design
practice is the JVC KD-A7, a two -head machine with metal -tape
capability. In addition to a pair of VU meters, the KD-A7 has a
fluorescent graphic display that JVC calls their "Spectro-Peak"
indicator. This has seven vertical bars which respond to frequen-
cies centered on 40, 150, 400, 1,000, 2,400, 6,000, and
12,500 Hz An eighth bar indicates the total, so it corresponds

to a normal VU meter but of course is fast acting.
The aforementioned VU meters are on the extreme left of the

front panel, and to their right is the graphic display followed by
two push buttons. One increases the range of the display by 6
dB, and the other gives a choice of "hold," when the peaks are
displayed for about 4 seconds, or peak. Above these switches
are indicators for ANRS and Super ANRS, JVC's noise -reduc-
tion system, and next to them is the cassette compartment. Over
on the right are the memory, timer, and on -off switches and the
eject button and the digital counter. Also located on this side is a
push button which controls the cassette door -opening mecha-
nism. Under the cassette compartment are seven push buttons
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for the tape transport logic controls, record button, and the
record -mute switch. Sockets for microphones and headphones
are below the VU meters on the extreme left, and they are fol-
lowed by switches for line -mike input, ANRS and tape selection
with equalizing. Then come three rotary controls: The first is for
adjusting the equalization, the second controls the output, while
the third is a dual -concentric type for input levels. The ANRS
switch has three positions: Off, ANRS and Super ANRS, about
which more later.

There are two d.c. motors. The motor which drives the cap-
stan is servo -controlled, using a frequency generator (FG) sys-
tem. The record/play head is one of the new X -cut types; this
designation refers to the shape of the head surface which is
angled back on each side of the gap. It is claimed that this
method of construction restricts the stray magnetic flux, thus
reducing low -frequency "fringing.''

Measurements
Using a standard test tape, playback response was within ±1

......lb
"lb NIL
..

 .     E 
dB from 40 Hz to 12 kHz, as shown in Fig. 1. The first tape
selected for record -replay measurement was a TDK MA -R metal
formulation, and the results are shown in Fig. 2. The upper -3
dB point was at about 21 kHz, which is excellent! But even more
important, the high -frequency saturation was very low indeed.
This brings us to a consideration of the Super ANRS system
incorporated in this deck. JVC's standard ANRS system is simi-
lar to the Dolby system, and, in fact, the two are quite compati-
ble. What the Super ANRS version does is to reduce high-level
high -frequency signals when recording and put them back in
again during playback. In this way, tape saturation is considera-
bly reduced. The effect is shown by the broken line in Fig. 2;

+5

o

5

10 100 1k

FREQUENCY - Hz

Fig. 1-Playback
response using a
standard test tape,
JVC KD-A7 cassette
deck.

o

20

10k 20k

10 100

Fig. 2-Record-replay
response with (- - - )
and without Super ANRS
system using
TDK MA -R metal tape.

o

-20

1k

FREQUENCY - Hz

10k 20k

I0 100 1k

FREQUENCY - Hz

Fig. 3-Record-replay
response with (- - -)
and without Super ANRS
system using
Fuji FX-I tape.

10k 20k
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Two impressions stand out:
The clear superiority of metal
tapes and the dramatic
improvement in headroom
with the Super ANRS system.

0

-20

10 100

Fig. 4-Record-replay
response with (- - -)
and without Super ANRS
system using
Maxell UD-XL II tape.

1

FREQUENCY - Hz

10k 20k

note that the response at 0 VU is nearly the same as the one at
-20 dB.

Next, a standard 120-4 ferric tape was tested -a Fuji FX-I.
Because the first measurement showed a droop at the high end,
the chart in the instruction manual was checked out and the
variable equalizing control turned to its correct +1 position.
(Note that unlike most bias controls, this variable equalizing con-
trol is turned to a plus position to increase the highs and to a
minus position to reduce them.) The upper -3 dB point for the
FX-I came out at 16.5 kHz (see Fig. 3), and switching in the
Super ANRS system improved the headroom at 10 kHz by near-
ly 6 dB. The third tape tested was a Maxell UD-XL II, a chrome -
substitute formulation requiring 70-4 equalization. As shown in
Fig. 4, the upper -3 dB frequency was slightly higher at 1 7.5
kHz and the extra headroom produced by the Super ANRS sys-
tem was 4 dB.

Distortion and headroom at 1 kHz can be seen in Fig. 5 for
the three tapes, while distortion versus frequency is shown in
Fig. 6. The signal-to-noise ratio (ref. 3 percent THD, "A" weight-
ing) measured 58 dB for the TDK MA -R and Fuji FX-I with 57 dB
for the Maxell UD-XL II. Switching to the ANRS mode increased
these figures by approximately 10 dB.
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With TDK MA -R metal tape,
the upper -3 dB point was
about 21 kHz, which is
excellent! Saturation was very
low indeed.

3

I 2zo
17-
cr
ó

s

o

UD-XL II MA -R FX-I

.4*****
.110

o .i .2 .3 .4

METER LEVEL

Fig. 5-Distortion
and headroom at 1 kHz.

z

*5 6 +7 .8

--- TDK MA -R
FUJ FX-

- -- MAXELL UD-XL II

10 100

Fig. 6-Distortion vs.
0 VU.

1k 10k 20k

FREQUENCY - Hz

Input required for 0 VU was 71.5 mV line and 0.17 mV for
microphone, the output then being about 240 mV depending on
the kind of tape used. Maximum signal handling capacity at the
microphone input was 44 mV. Wow and flutter was a low 0.35
percent (DIN 45-507), and speed was right on the nose. Rewind
time for a C-90 cassette was 98 seconds. Crosstalk measured
41 dB at 1 kHz, and erasure with metal tapes was better than
65 dB.

Conclusion
Two impressons stand out from the foregoing tests: The clear

superiority of metal tapes and the dramatic improvement in
headroom with the Super ANRS system. For most purposes,
"ordinary" tapes with Super ANRS will give very satisfactory
results indeed, but when taping direct discs or the new digitals
the extra cost of metal tapes will almost certainly be justified.
How about that spectral graphic display? (I like JVC's German
description better: Spektral-Pegelspitzenzeigers!) Well, it does
enable the user to analyze the signal in terms of frequency and it
might well help to prevent overloading with electronic music, for
instance, but I must say I found the single bar indicator plus the
meters quite adequate. I am also certain that most users will
appreciate the Super ANRS, auto rewind facility, feather touch
logic controls and variable equalization. All in all, above -average
performance for JVC's KD-A7 cassette deck. George W. Tillett

Enter No. 90 on Reader Service Card

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

The Dynavector DV/Karat series is the
culmination of these efforts.
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Dr. Noboru Tominari, the creative
genius and founder of Dynavector,
developed a radical new technology
taking into account wave dispersion
and cantilever vibration theories.

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

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

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

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

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

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

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

name of a Dynavector audio specialist near you.

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

Dynavctur
WORLD LEADER IN MC CARTRIDGES

Enter No. 14 on Reader Service Card
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EQUIPh/E\T P-CFILE

MTI
MODEL 500
PREAMP

Manufacturer's Specifications
Phono Section
Frequency Response: 100 Hz to 20

kHz, ±0.2 dB; 20 Hz to 100 Hz, +2,
-0 dB.

Time Displacement: Approx. 2 µS.
Hum and Noise: Silent at normal listen-

ing levels; noise is dominated by ther-
mal noise of cartridge.

Maximum Output Voltage: 9 V rms.
Rated Output Voltage: 2 V rms.
Distortion (All Types) at Rated Out-

put: Below 0.01 percent.
Input Impedance: MM input fully ad-
justable; MC type current driven and
matches any cartridge impedance.

Line Amplifier Section
Frequency Response: 15 Hz to 1 50

kHz, +0, -3 dB.
Time Displacement: Approx. 8
Maximum Output: Main, ±12 V peak;

speakers, ±24 V peak.
Rated Output Voltage: 3 V rms.
Distortion (All Types) at Rated Out-

put: Below 0.01 percent.
Output Noise: -80 dBm, unweighted.
Main Output Impedance: 50 ohms.
Input Impedance: 20 kilohms.
Gain: Main, 20 dB; speakers, 26 dB.

General Specifications
Dimensions: 16 '2 in. (41.91 cm) W x

2'/4 in. (5.71 cm) H x 9 in. (22.86 cm)
D.

Weight: 11 lbs. (4.95 kg).
Price: $895.00.

MTI is the acronym for Micro -Tech Inc. and when I first be-
gan to examine their Model 500 "preamplifier" (in a moment
you'll see why I put this in quotes), I thought that there was
something familiarly clean and elegant about its front panel de-
sign. Only later did I learn that the front panel design had been
executed by none other than Saul Marantz, who apparently
loves the hi-fi business so much that he just can't stay away.
Sherwood Scribner, who is more concerned with circuitry than
cosmetics, is responsible for the innards of this unit, and, in-
deed, he can come up with some novel ideas about what a
preamp should and should not do.

Clearly, Scribner subscribes to the school of design that
wants to minimize signal processing in a control chassis while at
the same time maximizing switching flexibility. So, while there
are no tone controls to be found on this preamp, it is equipped
with a subsonic filter, a pair of tape monitor circuits, tape copy
switches, mono/stereo switching, dual concentric level controls,
and an illuminated separately mounted power on/off switch.

Program selection is done by means of push buttons for
tuner, AUX, phono 2 (MM), and phono 1 (MC). A button identi-

fied as "Reduce Gain" does just that and is to be pushed when
an adjacent overload light illuminates. A rotary control and three
push buttons are used to adjust the resistance load across mov-
ing -magnet cartridges and to adjust the loading capacitance
from a low of 50 pF to a maximum of 370 pF in seven steps. A
helpful table of recommended capacitance values for some pop-
ular makes and models of cartridges is included in the owner's
manual.

The power supply for this preamplifier is a separate module
connected to the main control unit by means of a long multi -pin
cable and connector. The power supply contains a pair of a.c.
convenience outlets (one switched from the main chassis, the
other unswitched) and a pair of fuses: A 10 -ampere fuse that
protects the electronic power switch and the lower 9 -ampere
convenience outlet, and a '/z -ampere fuse that protects the line
amplifier in the Model 500 itself.

Although the Model 500 is called a preamplifier, it incorpo-
rates a line amplifier capable of driving loudspeakers of reason-
ably high efficiency to fairly loud listening levels. Interestingly.
the designers tell us little about the IHF Standard ratings of this
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built-in amp when it is used as a power amplifier, saying instead
that it "sounds like a 50 -watt amplifier." I am not quite certain
as to why MTI chose to call the 500 a preamplifier instead of an
integrated amplifier, which, from my point of view, it certainly is,
but I suspect they want the user to regard the amp as a tempo-
rarily available feature, suitable for use with speakers until a
more powerful basic amp is purchased.

Circuit Highlights
MTI suggests that "time alignment" of the entire audio spec-

trum, the ability of this preamplifier to process or pass all fre-
quencies through it in correct relative time relationship, is as
important in an electronic component as it is in the design of a
multi -driver transducer system. The company further suggests
that such time alignment circuitry has been employed in the
design of this system -a claim that we would find difficult to
affirm, since we were not provided a schematic as the circuit is
proprietary.

The Model 500's built-in moving -coil pre -preamplifier has a
current -driven self -matching moving -coil cartridge loading sys-
tem which does adjust automatically to provide an ideal match
for any MC cartridge. The flat amplifier section, which MTI calls
the "line amplifier" of this unit, is a Class -A design having high
headroom capability and, as mentioned earlier, a speaker output
stage which can drive loudspeaker systems having impedances
as low as 4 ohms. Low-level signals can be driven over extreme-
ly long distances because of the low output -impedance charac-
teristics of the line -level outputs of the amplifier. The MTI 500
has a "Separate Amp" switch on the rear panel which, when
pushed in, bypasses the line amp, routing signals directly from
the level control to the main -out jacks with no gain. The reason-
ing here is that most high-level sources (tuners, tape recorders),
as well as the phono preamp section of the MTI 500 itself, have
enough gain to drive a power amplifier directly. When the "Sep-
arate Amp" switch is depressed, the line amplifier's inputs are
routed to "Separate In" jacks on the rear panel, allowing the
amplifier to function independently of the control functions. In
this mode, the line amplifier might be used to drive a subwoofer
or it might also be used as a high-pass amplifier in biamplified
systems.
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Fig. 1-Power output vs.
THD and IMD, MTI
Model 500 preamplifier.
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Fig. 2-Distortion
vs. frequency.
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Measurements
No information is offered regarding the small power amplifier

section of this unit, and we were unable to elicit definitive IHF
specifications from the manufacturer on this point. Because we
did not have a reference distortion level to check against, we
decided to arbitrarily assign our own, 0.2 percent THD. For this
level of THD, the amplifier was able to deliver 16 watts per
channel. A plot of power output versus harmonic and IM distor-
tion for mid -frequency signals is shown in Fig. 1, while in Fig. 2
we have plotted distortion versus frequency for a constant 10
watt per channel output. Maximum output for 0.2 percent THD
at 20 Hz measured 13 watts per channel, while at 20 kHz it was
16 watts per channel.

Figures 3A and 3B show plots of the RIAA playback equaliza-
tion curve. In Fig. 3A the "cursor" has been moved to read the
roll -off at 10 kHz (-13.9 dB for the left channel, -13.8 dB for
the right channel), which is within 0.05 to 0.15 dB of the precise
required value; in Fig. 3B we show the boost at 100 Hz of
+13.5 dB for the left channel and +13.5 dB for the right chan-
nel, which is within 0.39 dB of the precise required value. In
both plots, 0 -dB reference was set at 1 kHz.

Aside from quoting frequency response of the preamplifier
and line amplifier sections of the Model 500, the makers of this
unit supply little IHF Standard specification data against which to
compare our own measurements. Using the latest IHF reference
levels, we measured a phono input sensitivity, for moving -mag-
net cartridges, of 0.87 millivolt for 0.5 -volt output. In the case of
the moving -coil inputs for the same output level, input required
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MTI suggests that time
alignment is as important in
a preamp as it is in a speaker
system.

was 0.05 millivolt. High-level input sensitivity measured 63 milli-
volts for 0.5 -volt output. Phono overload was 110 millivolts at 1
kHz with the moving -magnet inputs - acceptable but not out-
standing compared with some of the figures we have obtained
of late from the preamp sections of both preamplifier -control
units and receivers. The signal-to-noise ratio for the moving -coil
phono inputs, "A" weighted, was a very acceptable 72.0 dB for
the left channel and 72.1 dB for the right channel. For the high-
level inputs, still referred to 0.5 -volt output, the S/N measured
77.0 dB for the left channel and 76.7 dB tor the right channel.

The subsonic filter has a -3 dB cutoff point at 30 Hz and a
slope of 6dB per octave. The rated output of the phono section
of the MTI-500 is listed at 2.0 volts rms while that of the line -

level amplifier is quoted at 3.0 volts. We are not certain what this
latter figure means, since the amplifier can deliver far more than
that amount of drive through the speaker terminals. This may
mean the reference output level when measured via the main -
out line terminals of this amplifier, ahead of the speaker stage.

Returning for the moment to the power amplifier section of
this "preamplifier," we measured a damping factor of 40 at 50
Hz, referred to 8 -ohm loads. IM distortion at the equivalent of 16
watts measured 0.3 percent. The Model 500's amplifier section
does have a surprisingly high dynamic headroom. We measured
this at around 2.2 dB (referred to 16 watts of continuous power
output capability), which means that under short-term musical
signal conditions the amplifier could deliver unclipped signals

GO 00 00 Q' Q 00 00 00 00
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The Model 500 offers
maximum switching
flexibility with a minimum
of signal processing.

FR Fig. 3-RIAA play-
back equalization
curves, phono
section. Note
almost perfect
match between

peaking at around 26 watts per channel, considerably in excess
of the continuous power capability of the unit. Voltage gain via
the main and speaker outputs measured 20 and 26 dB respec-
tively, as claimed by the manufacturer.

Use and Listening Tests
We did not judge the MTI 500 as an integrated amplifier, but

rather as a phono preamplifier/control unit which is, we believe,
its prime purpose. The unit exhibited a high degree of audio
quality when used with a top -grade power amp and high -quality,
time -aligned speakers. The reproduction that we heard from re-
cords was excellent. The unit is obviously not intended for those
who crave a bunch of knobs and lots of signal processing be -
yond phono preamplification and equalization. If you are of the
school that believes tone controls have no place in an electronic
component that attempts to minimize time and phase errors and
you can afford a preamplifier control chassis that costs nearly
$900.00, the MTI 500 does offer an unusual means of entry
into the world of audio esoterica. We must be critical of the
owner's manual, which, though elegantly bound and certainly
longer in its text than most, unfortunately leaves us without the
Standard data we really need and with information a bit irrele-
vant to the potential user. Still, that's a relatively minor flaw and
one which we are told will soon be corrected by MTI.

Leonard Feldman
Enter No. 91 on Reader Service Card
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Now get moving coil perfection
for the price ofa common cartridge.
Most music lovers dream of owning a
fine moving coil cartridge. But it's
been an impossible dream for many
because of the high cost. Until now.
Satin, world leader in moving coil
technology, has brought the suggested
retail price of a high -quality moving
coil cartridge below $100, well
within the budget of most buyers.
Our new Satin 117Z has the extended
frequency range, superb stereo imag-
ing, gloriously open, spacious and-
above all-realistic sound quality that
Satin MC's are famous for.

User -replaceable stylus.
And like all the Satin cartridges, it fea-
tures a unique user -replaceable stylus
that you can change in seconds, like a
common cartridge. The stylus is a per-
fectly formed diamond, with Satin's

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

Osawa & Co, (USA) Inc.
21 Harbor Park Drive
Port Washington, NY 11050
Distributed in Canada by Intersound Electr
Montreal, Quebec

SAT I N'
by Mi0SAWA

The Measure of Quality
Enter No. 23 on Reader Service Card
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SHURE V15 TYPE IV
PHONO CARTRIDGE and
SME 3009 III TONEARM

Manufacturer's Specifications
V15 Type IV Phono Cartridge
Generating System: Moving magnet.
Output Voltage: 4 mV (1 kHz, 5 cm/S,

horizontal)
Channel Separation: 25 dB at 1 kHz.
Recommended Load Resistance: 47

kilohms.
Recommended Load Capacitance:

250 pF
Recommended Tracking Force: 3 to

1 4 grams.
Playback Frequency Response: 10

Hz to 25 kHz.
Weight: 6.4 grams.
Price: $191.00; replacement stylus,

$66.00.

3009 III Tonearm
Type: Static balance with multiple coun-

terweights.
Effective Length: 9 in. (22.86 cm).
Overhang: Adjustable.
Height Adjustment Range: 0.875 in.

(2.22 cm)
Acceptable Cartridge Weight: 0.1 to

13 grams.
Tracking Force Range: 0 to 2'/z

grams.
Maximum Tracking Error: 1 'h de-

grees/inch.
Price: $294.00.

SME are the initials of Scale Model Engineering, a British
company which has dedicated its efforts to producing what it
says is "the best pick-up arm in the world." The 3009 III is their
latest effort. SME has been making precision tonearms, to the
exclusion of any other audio products, for more than 20 years.
Their desire for perfection can be seen in the firm's listening
room which was designed and built under the guidance of
SME's Managing Director, Alastair Robertson-Aikman. This
room, which is shown in Figs. 1 and 2, is 36 feet by 21 feet, 6
inches and has a 10 -foot high ceiling. The walls are of brick,
while the roof is a single span of reinforced concrete, weighing
about 30 tons! Over two tons of wool are used in the rugs and
drapes. The music system is very elaborate and includes the
usual two front channels plus two rear channels which are fed by
a 55 -millisecond delay. The loudspeakers include two 18 -inch
servo -controlled woofers and electrostatic elements for mid-
ranges and tweeters. Two turntables are mounted on sand -filled
platforms, and their platters are filled with clay to damp out any
internal resonances. Other details of the system similarly indi-

cate that SME tonearm designs are auditioned with great care
during their development.

The rationale behind the development of the SME 3009 III
tonearm is described succinctly by SME in their brochure and
other informational sheets. One goal was to achieve a low effec-
tive mass at the stylus tip. Since effective mass is different than
tracking force, a tonearm/cartridge combination can be set for
zero tracking force and still have a high effective mass. At equi-
librium, the effective mass means nothing, but as soon as the
stylus of the phono cartridge sees any change, as it surely does
when it is tracing a record groove, then effective mass becomes
important. In the case of record surface variations, due to warp
or even high modulation levels, a high effective mass can cause
changes in the tracking force and even the vertical tracking an-
gle of the stylus. The SME 3009 III has achieved a very low
effective mass, and so problems of this kind should be reduced
considerably.

The "S" shaped, nitrogen -hardened titanium carrying arm
has a wall thickness about the same as two human hairs. The

44

AmericanRadioHistory.Com



Fig. 1-Listening room at SME,
built under the guidance of the firm's
Managing Director, Alastair
Robertson-Aikman.

Fig. 2-The open drapes reveal
the elaborate music system in
SME's listening room, called the
Stokes Music Room.

MEASURED DATA

SME 3009 III Tonearm
Pivot -to -Turntable Center Distance: 8.5 in. (216 mm).
Pivot -to -Stylus Distance: 9 313 in (236.5 mm).
Pivot -to -Rear of Arm Clearance Distance: 2.5 in. (64 mm).
Arm -Rear Clearance from Turntable Center: 11 in. (280 mm).
Overall Height Adjustment: 0.875 in. (22.2 mm).
Maximum Tracking Force Adjustment: 2.5 grams
Tracking Force Calibration: 0 to 1.5 grams.
Tracking Force Accuracy: Within 0.05 gram.
Cartridge Weight Range: 0.1 to 13 grams
Counterweights: Six, coined lead; one, 55.9 grams, five, 11 1 grams.
Counterweight Mounting: Plastic carrier.
Sidethrust Correction: String and weight, adjustable knob; uniformity increases

toward center of record.
Pivot Damping: None (external damping system).
Lifting Device: Damped lever.
Carrying Arm, Total Weight: 9.9 grams.
Headshell Offset: 24.5 degrees.
Fingerlift: Integral with headshell.
Mounting Screws Weight: 0.1 gram.
Overhang Adjustment: Rack and pinion movement of pillar, template excellent.
Bearing Alignment: Excellent in both planes.
Bearing Friction: Less than 50 milligrams in both planes.
Bearing Types: Horizontal, ball; vertical, knife edge.
Bearing Play: Horizontally, none; vertically, some.
Lead Torque: Insignificant.
Dynamic Mass: Approximately 5 grams.
Static Mass: Too low to measure.
Lead Capacity: Total, 125 pF; arm leads, 25 pF; external leads, 100 pF.
Lead Resistance: Total, 1.14 ohms; arm leads, 0.83 ohm; external leads, 0.31 ohm
Lead Length: 48 in (1 22 m).
Structural Resonance: Possible at 250 Hz in arm tube.
Base Mounting: Horizontal slot to allow main pillar adjustment for minimum tracking

error.

Shure V15 Type IV Phono Cartridge
Serial No. None

Left Right

Inductance, mH
Resistance, ohms
Output,
mV/cm/S at 45°
(B&K 2009, band 3)

480
1320
1.2

470
1280
1.2

Dynamic Tracking Force
Grams required to track B&K 2010
(Grams x 980 = dynes, 0 dB = 10 cm/S lateral or 7.07 cm/S 45°.)

Vertical
Force

Sidethrust

Band 3, +8 dB
Band 4, +6 dB
Band 5, +4 dB
Band 6, +2 dB
Band 7, 0 dB
Add 0.5 gram with Dynamic Stabilizer

1.1

0.7
0.6
0.5
0.4

Cartridge Mass: 6.35 grams.
Microphonic Pickup: Excellent rejection.
Hum Rejection: Excellent.
High -Frequency Resonance: 23 kHz.
Low -Frequency Resonance: 11 Hz, with ()of 2.75. See text
Rise Time: 25 µS.
Recommended Load Resistance: 100 kilohms.
Recommended Load Capacitance: 250 pF.
Polarity: Negative for inward groove modulation.
Recommended Tracking Force: 1 .1 grams.

1 .2

05
04
03
0.2
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.rrir
Fig. 3A - Response of Shure V15 Type IV
cartridge to 300 -Hz signal in band 9 of CBS
STR-112, +18 dB re: 11.2µM; 0.9 g vertical
tracking force and 0.7 g sidethrust force. Upper
trace represents left channel and lower trace the
right channel (as in all photos).

or
Fig. 4A-Response to a 1 -kHz square wave in band
1 of CBS STR-112; 3.54 cm/S modulation in each
channel. Combination of SME 3009 III tonearm and
Shure V15 Type IV with loadings of R = 27 kilohms
and C = 500 pF.
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Fig. 5-Amplitude vs. frequency response with
input loading as shown in Fig. 4.

Fig. 3B - Response to a
1 -kHz signal in band 3 of
B&K 2010, +8 dB (17.76
cm/S at 45 degrees);
1.1 g vertical tracking force
and 1.2 g sidethrust force.

low -mass carbon -fiber headshell is fixed securely to the carrying
arm. Instead of changing headshells, as with most other de-
signs, the arm tube itself, which SME calls the carrying arm, is
slipped in and out of a socket close to the main pivot. The mass
of the connector plug and socket, which carry the signal from
the cartridge to the arm leads, is kept close to the main pivot
which reduces its contribution to the effective mass considera-
bly. Since the effective mass is a function of the square of the
distance from the fulcrum or pivot, a mass of 81 grams one inch

Fig. 4B-Expanded view of
Fig. 4A. Note the excellent
damping.

Fig. 4C-Same as Fig. 4A
except left vs. right
channel showing inter -
channel phase relationship.

from the pivot will increase the effective mass, as seen by the
phono stylus, by only one gram. Conversely, small increases in
mass at the position of the cartridge will increase the effective
mass dramatically. For this reason, SME has kept the more mas-
sive parts of the 3009 Ill tonearm as close to the pivot as possi-
ble. This has resulted in an effective mass, for the tonearm
alone, of about 5 grams. When a cartridge weighing about 6.5
grams is mounted in the tonearm, nearly all of its mass is seen
by the stylus, so the effective mass would be about 1 1 .5 grams.
This is still an extremely low total effective mass.

Another contribution to maintaining a low effective mass is
the use of multiple counterweights, made of lead, which can be
loaded into a molded plastic container close to the main pivots.
The manual shows the proper combination of weights needed to
balance cartridges of different weights. This scheme allows the
tracking force to be adjusted from 0 to 1 .5 grams, while keeping
the mass close to the pivots.

When the stylus is modulated by the signal in the record
groove, some of the energy is transmitted through the body of
the cartridge into the tonearm. If not sufficiently attenuated, this
delayed reflected energy can remodulate the stylus and, in turn,
be seen in the output. Such delayed energy can sometimes

Fig. 6A - Same as Fig. 4A
except input loading set to
R = 47 kilohms and
C = 250 pF.

Fig. 66-Expanded view of
Fig. 6A.

Fig. 6C-Same as Fig. 6A
except left vs. right channel
showing interchannel phase
relationship.
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Now you can add
the three-dimensional

impact of
Sonic Holography

to your system
three different ways.

The C-4000 Control Console

pie', 5.-e eiator System
that reduces noise up to 8 dB, a peak unlirri-
ter-'downward expander that nearly doubles
dynamic range

  11
i

The C-1 combines the Sonic Hologram
Generator with a full -function preamplifier

The C-9 Sonic Hologram Generator allows
you to add Sonic Holography to any system
including one with a receiver

And when you do, you'll hear
what these audio experts
heard in their systems:
Hal Rodgers, Senior Editor of Popular
Electronics: "When the lights were
turned out we could almost have sworn
that we were in the presence of a real
live orchestra."

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

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

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

And now, whatever components you
own, you can hear what all the audio
experts have heard and acclaimed:
Sonic Holography by Carver.

For literature, test reports and nearest
Carver dealer, circle number below. For
faster response, write directly to Carver.

CARVER
C O R POR A TION
P.O. Box 664, 14304 N.E. 193rd Place
Woodinville, Washington 98072

The achievements of Carver
technology can be appreciated
best when some aspects of Bob
Carver and Carver Corporation
are understood.

Bob Carver designed his first
amplifier when he was twelve,
took his master's degree in
physics-not electronics-and
has pursued life and his profes-
sion in electronic engineering
in a highly personal way.

He has always found innova-
tive solutions to conventional
problems, and his solutions in
high fidelity engineering have
also established new price/per-
formance standards.

One such problem was the
two-dimensional aspect of the
stereo presentation-the speak-
ers being the all -too -apparent
source of the sonic image.
Other limitations were the
weight, size, heat-and cost-
associated with high -power
amplification.

Carver solved these problems
in ways that are so astounding
that listeners at early demon-
strations were somewhat sus-
picious. But the products were
soon acclaimed as marking to-
tally new directions that others
must inevitably follow-as they
have already begun to do.

"It is hardly conceivable
that a small, inexpensive,
lightweight cube such as
this could deliver as
much clean power as any
but a few of the largest
conventional amplifiers
on the market-
but it does!" Julian Hirsch,

Hirsch -Houck Labs

Megneec Field paws« Amplifier

CAR\ER
M -4W

The Carver M-400
Magnetic Field Amplifier

The cube that impressed Julian Hirsch
is indeed small: less than 7 inches.
And it is very light: less than 10
pounds. And very inexpensive: sug-
gested retail price, $399.

As for its clean power: 201 watts per
channel in stereo and 500 watts mono!
That, of course, is RMS into 8 ohms,
from 20 to 20kHz with no more than
0.05% total harmonic distortion.

As for its sound, Leonard Feldman
reported in Audio: "Music reproduction
was superb and completely free of any
false bass coloration or muddiness...
none of that brittle quality that one
often detects from amplifiers that are
beginning to strain."

In short, the M-400 is musical and
accurate.

And now here's good news for every-
one with a receiver. The M-400 can be
added to it easily-with our new Z-1
coupler. So if you now have a 20 -watt
receiver, it can be a 201 -watt (per
channel) receiver!

For literature, test reports and near-
est Carver dealer, circle number below.
For faster response, write directly to us.

CARVERCORPOR A TION
P.O. Box 664, 14304 N.E. 193rd Place
Woodinville, Washington 98072

Enter No. 7 on Reader Service Card
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Fig. 7-Amplitude vs.
frequency response
with input loading as
in Fig. 6.
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Fig. 10 - Scanning loss vs. record diameter
(5.75 -inch and 3.75 -inch radius); R = 100 kilohms
and C = 250 pF.

10000 C

"enhance" the sound by adding "warmth" and "body" in the
middle register. It can also add "brightness" and "smear" in
the top register. SME has chosen to attenuate these effects and
by so doing eliminate such "enhancement."

Fig. 8A-Same as Fig. 4A
except input loading is
R = 100 kilohms and
C = 250 pF.

Fig. 8B - Expanded view
of Fig. 8A.

Fig. 8C - Same as Fig. 8A
except left vs. right channel
showing interchannel phase
relationship.

The vertical pivots, which allow the lateral tonearm move-
ment, are twin stainless -steel ball races, while the horizontal pi-
vots, which allow the vertical movement, are knife-edge bear-
ings. There is a small amount of play in the knife-edge bearings,
unavoidable in this type of design, but the large amount of force,
which is between 500 to 600 lbs. per square inch, keeps them
from causing any problems. The axes of both bearings are locat-
ed in line with the plane of the stylus when it is playing a record,
which means that the ill effects of record warp are greatly re-
duced. The bearing friction is claimed to be about 20 milligrams.
Measuring such tiny forces is extremely difficult, and anything
less than 50 milligrams, which is what we measured, is consid-
ered excellent.

The location of the pivots, with respect to the turntable platter,
is adjustable by a rack and pinion system which moves the main
arm post along a track. The total adjustment is one inch, more
than sufficient to allow the exact positioning of the stylus of any
phono cartridge for minimum distortion due to tracking angle
error. The arm height may also be moved up and down by
releasing a locking screw. Besides these two arm -positioning
adjustments, there are seven other adjustments, including four
that are made by simply turning a knob. These include the verti-
cal balance, the lateral balance, the vertical tracking force, and
the lateral sidethrust force, all knob adjustable, and the 1 .5- to
2.5 -gram additional weight, the viscous damping system with its
three different paddles, and the patented counterweight system
with its six lead weights.

The four -foot phono cable supplied with the SME 3009 Ill
tonearm has gold-plated phono plugs at each end. These cables
include internal 220-pF capacitors, which may be removed easi-
ly since the phono plugs have threaded covers. There are two
gold-plated phono sockets at the bottom of the arm pillar.

The SME 3009 III tonearm is distributed in the U.S.A. by
Shure Brothers, an American company with a worldwide reputa-
tion for manufacturing phono cartridges and microphones which
are the result of dedicated research and engineering. It therefore
seemed natural to perform the technical measurements and lis-
tening panel evaluations using the top -of -the -line Shure V15
Type IV phono cartridge mounted in the SME 3009 III tonearm.

The Shure V15 Type IV cartridge, reported on previously in
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the February 1979 issue of Audio by B.V. Pisha, incorporates
some technical features about which the Shure engineering
team has written a number of interesting papers. The dynamic
stabilizer system is one such feature. After the initial set-up pro-
cedures were completed, the dynamic stabilizer was used
throughout the technical measurements and listening tests. Con-
sisting of a tiny, viscous damped brush composed of electrically
conductive fibers, this multipurpose device removes dust parti-
cles from the grooves of the record, neutralizes the electrostatic
attraction between the record and the cartridge, and reduces the
amplitude and the Q of the low -frequency resonance due to the
compliance of the stylus assembly and the effective mass of the
tonearm/cartridge. The dynamic stabilizer is very effective in
reducing mistracking due to record warps, since it acts in much
the same way as an advance ball system of a disc cutter head
by reducing variations in vertical force caused by lack of uniform-
ity in the disc surface.

As in the past, subjective evaluations regarding the perform-
ance were made by a listening panel. The panel auditioned two
systems for comparison purposes: The reference cartridge/
tonearm/turntable system and the SME/Shure combination
mounted upon the Pioneer PLC -590 turntable we have used in
the past. The two systems were designated "A" and "B" during
each selection played. Between the selections, the designations
were changed randomly, and the panel was told that this would
be done. No comments or discussions were allowed during the
playing of each selection; comments about the relative qualities
were made and discussed after each selection was finished.
Some selections were evaluated using a rapid "A" vs. "B"
comparison by synchronizing the two turntables and playing
copies of the same record, with a 4- to 6 -second delay. The
order of the delayed turntable arrangement was also varied dur-
ing the tests. In other tests, the same record was used on each
turntable, and selections ranging from about 1 to 5 minutes in
duration were auditioned.

After carefully mounting and adjusting a tonearm, we usually
proceed to a brief listening test, without the listening panel pres-
ent, before making initial measurements to determine the opti-
mum resistance and capacitance loading and tracking force.
During this preliminary listening test, the manufacturer's recom-
mendations are followed to set the values of electrical loading
and tracking force. The first order of business was then to check
the force required by the SME/Shure combination to track the
high-level bands of CBS STR-1 12 and B&K 2010 test records.

Figure '3A shows the left (upper trace) and right (lower trace)
channel outputs to the 300 -Hz tone on band 5 of CBS test
record STR-1 12. For all photos in this report, as in past reports,
the left channel is the upper trace unless otherwise noted. Band
5 is the highest level band of STR-1 12 and represents +18 dB
referenced to a modulation level of 1 1 .2 µM. As can be seen,
the SME/Shure combination tracks this band beautifully at 1.1
grams with no sign of distress, which is amazing. In tests of
other tonearm/cartridge combinations, we have shown both
band 4 (+15 dB) and band 5 (+18 dB) of the STR-112, with
the band 5 output usually showing the results of mistracking.
Not so with the SME/Shure combination. Instead, Fig. 3B
shows the output of band 3 of the B&K 2010 test record, con-
taining a 1 -kHz tone cut at +8 dB relative to a 0 -dB level of
7.07 cm/S at 45 degrees which is 17.76 cm/S. No jittering
was observed while tracking these high-level bands, which is
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The SME/Shure
combination tracked band 5
of the STR-112 test record
beautifully at 1.1 g with no
sign of distress, which is
amazing.

NA gi

Fig. 15A -3 -kHz left and
right channels. Note the
slight time offset.

Fig. 16A - Same as Fig.
15A except 5 kHz.

Fig. 17A - Same as Fig.
15A except 10 kHz.

Fig. 18A - Same as Fig.
15A except 20 kHz.

Fig. 156 -3 -kHz left vs. right
channels. The small amount
of "bowing" indicates some
nonlinear distortion.

Fig. 16B - Sarre as Fig.
15B except 5 kHz.

Fig. 17B - Same as Fig.
15B except 10 kHz.

Fig. 1813 Same as Fig.
15B except 20 kHz.

quite remarkable when compared to other tonearm/cartridge
combinations. We did find, however, that the sidethrust com-
pensation force had to be set at 1.2 for a tracking force of 1.1
grams. At lower tracking forces, the sidethrust had to be set at a
lower value than indicated for the tracking force employed. Dur-
ing the listening evaluations, panel members made no com-
ments which could be attributed to mistracking. It would appear
that the quest for "trackability" by Shure and the quest for low
dynamic mass by SME have succeeded in this respect.

After finishing the series of measurements which detail the
tracking capabilities of the SME/Shure combination, .the rest of
the measurements were made at 1 .1 grams vertical tracking
force and a setting of 1.2 for the lateral sidethrust compensa-
tion. The calibration for the sidethrust compensation is meant
only as a guide to allow it to be set at a value predetermined by
SME, which corresponds with the vertical tracking force chosen.
The actual lateral sidethrust force is much less than the vertical
tracking force. It was also determined that there was no high -

frequency scanning error introduced when the tracking force
was varied form 0.8 to 1 .3 grams when using the B&K 2010
record, so the usual graph which would show scanning error
due to changes in tracking force is not shown in this report.

A certain lack of brightness had been perceived during the
preliminary listening test and it was thought that a change in the
resistive (R) and capacitive (C) values of the electrical loading
might bring an improvement in the sound of the upper register.
As it turned out, the effects upon the output of the Shure V15
Type IV cartridge due to changes in the values of R and C were
quite interesting. The results of three different combinations of R
and C are shown in Figs. 4 through 9 and Fig. 1 1 .

Figure 4A shows an almost perfect square wave, though the
frequency response of Fig. 5, with the same loading, shows a
relatively steep roll -off above 10 kHz. Figures 6 and 7 show the
results with R = 47 kilohms and C = 250 pF, values found in
many phono systems, while in Figs. 8 and 9, the R has been
changed to 100 kilohms. This last R -C combination produced
the best subjective reaction and was used during the listening
panel evaluations. The interchannel crosstalk, also shown in Fig.
9, was adequate if not exceptional but did not correlate well with
listening panel comments about a lack of perceived spacious-
ness when compared with the reference system.

Figure 10 shows the scanning loss of the SME/Shure combi-
nation when tracing band 1 (5.75 -inch radius) and band 5
(3.75 -inch radius) of the B&K 2009 test record. It should be
pointed out that commercial discs are recorded with compensa-
tion for scanning loss by a diameter equalizer which attempts to
correct for normal diameter -related scanning loss.

Over the years, various people have written, discussed and
debated whether there exists a correlation between the
perceived spaciousness of sound reproduction and the
bandwidth of the total sound reproduction chain involved. Those
who contend that wide bandwidth, extending beyond 20 kHz,
improves the spatial quality would find it easy to correlate the
listening panel comments about the lack of spaciousness in the
sound of the SME/Shure combination with the data presented
in Fig. 11. Even with the 100-kilohm loading, the response
above 20 kHz is shown to fall steeply when the B&K 2010
record, which has response to 45 kHz, is used as a source. The
roll -off is at a rate of about 30 dB/octave.
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Fig. 19 - Response to
10.8 -kHz tone burst from
Shure TTR-103 test record,
band 4, 30 cm/S peak at
45 degrees. The echo appears
to be an artifact of the record.
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Fig. 20 - Low -frequency resonance. A, undamped
resonance occurs at 7.8 Hz and has a Q of 6; in B, damped
by the Shure V15 Type IV stabilizer, the resonance shifts
to 11 Hz with a Q of 2.75, and in C, damped by both the
Shure V15 Type IV stabilizer and the SME 3009 Ill small
paddle damper, the resonance shifts to 12 Hz with
a Q of 1.2.
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Fig. 21 - Effect of a sound fie d at the cartridge position.
The curve of the sound field spectrum is shown for
reference and was synchronized with frequency sweep
from test record. SPL reference is for sound field only.
Solid line is with sound field off; dashed line is with sound
field on. Note the difference in crosstalk.

Fig. 22 - Polarity test, both
channels. Output is negative
going with modulation of
groove toward center of re-
cord. Tonearm/cartridge
resonance is 10.9 Hz. Note
the second resonance,
which is of lower amplitude
and occurs at 256 Hz.

The rise -time information of Figs. 12A and 12B indicate that
changing the R -C loading didn't greatly affect the results. The
rise time of 25 µS is respectable for a magnetic cartridge with an
inductance of 500 mH. Later tests showed the Shure V15 Type
IV to be capable of 15-4 rise time into a high -impedance, low -
capacitance load. Changes in capacitance had less effect than
changes in resistance values of loading.

The inability to completely resolve some comments by the
listening panel about the perceived dullness and lack of spa-
ciousness, even with the 100-kilohm load, and some comments
about apparent distortion which didn't seem to correlate well
with the original distortion measurement data, caused us to
rerun the tests for frequency response and distortion. Originally,
the second and third harmonic distortion in each channel had
appeared reasonably low. Figure 13 shows the distortion for the
left channel when the lateral modulation of band 3 of the B&K
2009 record is used as the source. It looks about the same as
the results of previously run tests using the 45 -degree left- and
right -channel bands, 1 and 2, of the same record. But then we
used band 4 of this record which provided vertical modulation.
Figure 14 shows an increase in the second harmonic distortion,
especially in the middle register. Also of interest is the difference
in high -frequency response due to the lateral (Fig. 13) and verti-
cal (Fig. 14) components of modulation in the left channel. The
lateral modulation produces more high -frequency output than
the vertical output. This would tend to give the direct instrumen-
tal sounds, which are produced to a great extent by the lateral
modulation component, a bright, forward character. It would
also cause the stereo information, contained primarily in the ver-
tical modulation component, to be reduced. The presence of a
greater amount of second harmonic distortion in the vertical
mode, which tends to cause a mellowness, plus the reduced
high -frequency energy could very well be the technical answer
to the subjective comments. When listening to small ensembles,
playing non-complex material, or a large ensemble, playing
complex music, there seemed to be little change in the
perceived dullness and lack of spaciousness. The ability of the
SME/Shure combination to produce a relatively good square
wave from CBS STR-1 12, as shown in Fig. 8, indicates that the
ability to reproduce either simple or complex program material
should be about the same. This is born out 'by the results of the
listening panel tests, and there were no adverse comments
made about wandering or smearing of images.

Part of the perceived lack of brightness is also most probably
due to a very positive aspect of the SME 3009 III tonearm. The
stiffness of the arm tube, its "S" shape, and the internal damp-
ing of the arm tube tend to inhibit the higher frequency mechani-
cal energy inevitably present in all tonearms due to mechanical
coupling of energy from the record grooves. This high -frequency
energy tends to reflect back to the stylus and be added to the
desired signal as a slightly delayed signal which can add an
artificial brightness to the perceived sound.

Figures 15 through 18 show the "stop action" digital storage
displays for 3, 5, 10, and 20 kHz tones contained in the 20 Hz
to 20 kHz sweep of the B&K 2009 record used to obtain the
data shown in Fig. 13. The bending in the display of left vs. right
channel signals shown in the B part of each figure is due to
nonlinear distortion.

Figure 19 shows the response of the SME/Shure combina-
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If a truly comprehensive
competition were held to
determine "the best pick-up
arm in the world," the
SME 3009 III would be a
major contender.

tion to the 10.8 -kHz tone burst of band 4 of Shure test record
TTR-103. The modulation level is 30 cm/S peak for each of the
left and right channels. There is some compression in the high-
est part of the positive excursion which would account for the
second harmonic distortion, but this is an extremely high level of
modulation. The echo in the display seems to be an artifact of
the record itself.

Comments from the listening panel about the quality of the
bass reproduction of the SME/Shure combination were gener-
ally favorable. The deep bass was perceived as being tighter
and better defined than that from the reference system. The
reference system had a slight edge in the upper bass such as is
produced by guitar, for instance, but the SME/Shure combina-
tion was still considered quite good.

Figure 20 shows the results of the tests for the low -frequency
resonance due to the effective mass of the tonearm/cartridge in
combination with the compliance of the cartridge stylus assem-
bly. The listening panel tests were conducted with both the SME
damping system and the Shure dynamic stabilizer operative, as
shown in Fig. 20C. The damping of the low -frequency reso-
nance by this combination is excellent and certainly contributes
greatly to the perceived tightness in the bass reproduction.

Figure 21 shows the results of measuring the amplitude vs.
frequency response of the left channel with and without the
presence of an airborne sound field at the cartridge position.

The main left -channel output is about the same with or without
the presence of the sound field. The effect upon the crosstalk is
a different matter and shows an interesting effect. Without the
sound field, the crosstalk appears as it did previously. With the
sound field present, the crosstalk output from the right channel
is reduced below about 70 Hz, while above about 100 Hz it is
greater, being up in level principally at 200 Hz. This might be a
clue to the perceived tightness in the lower bass and a slightly
forward sound in the upper bass from the guitar. The sound level
at the turntable during the listening panel evaluations was con-
siderably lower than that shown in Fig. 21. The actual frequency
spectrum and level are also shown in Fig. 21 as a reference.
The frequency of the sound field and the frequency of the test
record were synchronized during the test.

As mentioned in previous reports, the absolute polarity of the
acoustical signal presented to the listening panel is scrupulously
maintained for both the reference system and the system under
test. A polarity switch is used to determine the correct polarity
for each recorded selection used during the evaluation. Figure
22 shows the results of a polarity test which we have devised to
check the polarity of phono cartridges; the results of such tests
will be included in future reports. To our knowledge, there are
two proposed standards, but unfortunately they call for opposite
results from phono cartridges. The first is by David S. Stodolsky
who proposed standards for phono, tape, radio, etc. in his

To fully appreciate the design advantages
of our headphones simply put on

a pair and listen. The AKG K340 is truly unique. Each earpiece
contains an electrostatic high frequency transducer, shown here, a moving -coil,
dynamic low frequency transducer, and AKG patented passive diaphragms.

This combination of components allows the full spectrum of sound to be
reproduced with unequaled detail, clarity and realism.

Every AKG headphone has been
t designed for comfort as well as

performance ... and there are more
- than 5 models to choose from.

Your AKG dealer is ready to give
you a demonstration of all the
design advantages inherent in
what many professionals consider
to be the best sounding
headphones in the world...and
the most comfortable.

ocousGlcs,
AKG ACOUSTICS INC.
A NORTH AMERICAN PHILIPS COMPANY
77 Sefleck Street, Stamford, CT 06902
12031348-2121

AKG Akustische and Kino/Gerate GmbH, Austria
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paper, "The Standardization of Monaural Phases," which
appeared in I.E.E.E. Transactions on Audio and Electroacous-
tics, Vol. AU -18, No. 3, pp. 288-299 (Sept. 1970). Using this
standard, the Shure V15 Type IV would have a reverse polarity,
since it gives a negative electrical output for a modulation of the
left channel in the direction toward the center of the record or in
the ultimate direction of the stylus as it plays a record. The
second proposal is "Standards for Quadraphonic Disc Re-
cords" published by the R.I.A.A. as Bulletin E-7 (Sept. 12,
1973). This applies to discrete four -channel records made for a
while by RCA. By this proposed standard, the Shure V15 Type
IV would have the correct polarity since it would produce a nega-
tive output.

Another artifact which shows up in the polarity signal test is
the ringing at about 250 Hz which can be seen easily on the
oscilloscope. This correlates well with the slightly forward guitar
quality and with the tiny glitch in the response seen at that fre-
quency in Figs. 13 and 14. It may be due to a small standing
wave phenomenon in the SME 3009 III tonearm.

The mounting and adjusting of the SME 3009 III tonearm is
time consuming but not difficult. Many turntables are supplied
with mounting boards which provide the elongated hole neces-
sary to mount the tonearm; this cuts the time needed considera-
bly. The manual supplied by SME is very detailed. with 61 clear-
ly written steps and 63 photos and diagrams.

There are very many more good points than bad in the design
of the 3009 III tonearm, but a few minor points should be men-
tioned. One is the relative lack of space in the headshell. The
connector pins must be bent at right angles and carefully
dressed to mount some cartridges. There is no mention of how
the armlift is adjusted. This can be done by moving the curved
lift itself to whatever height is necessary. Although there is a set
screw in the main collar of the lift assembly, it cannot be moved
up or down, although you might be misled into thinking that it
can. No mention is made of the fact that the little plastic arm -
locking device can be used as a means of allowing the tonearm
to drop gently to the lead-in groove of a record if the tonearm is
positioned correctly. Lastly, it seems a shame that with all the
refinements and adjustments on the 3009 III tonearm, there is
no sophisticated method of adjusting the vertical tracking angle
as there is for adjusting the lateral tracking angle. The lateral
tracking angle error adjustment need only be set once for a
given cartridge, but the optimum vertical angle can vary from
record to record. Of course, no other tonearm, to our knowl-
edge, provides this feature so this is a quibbling matter when
considering the overall quality of the SME 3009 III tonearm. It
must be said that if a truly comprehensive and fair competition
were held to determine "the best pick-up arm in the world," the
SME 3009 III would be a major contender. Edward M. Long
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Equalizing is no longer a struggle. It's a science.
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Forget all the problems of hying to equalize by ear.
Because now there's the dbx 20/20. The world's first

computerized equalizer/analyzer.
Now you can equalize any location in your room. Automatic-

ally. In 15 seconds. You can store up to ten equalisation curves in
the 20/20's memory. You can even analyze your music, your
system, and your room acoustics with the 20/20's sophisticated
measuring capabilities.

Hear the dbx 20/20 at your authorized dbx retailer, or send
the coupon for a free brochure.

Equalizing has finally become a science.
dbx, Inc., 71 Chapel St, Newton, Mass. 02195 U.S.A.

Tel. (617) 964-3210, Telex 92-2522. Distributed throughout Canada
by BSR (Canada) Ltd., Rexdale, Ontario.

I'd like to know more about the dbx 20/20 and how it
makes equalizing a science.
Name

Address
City State Zip

Phone

My current components are.

dbx, Incorporated, Dept. EA, 71 Chapel St
Newton, Mass. 02195 U.S.A. dbx
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THE COL VI\
MICHAEL TEARSON
JON TIVEN

Contractual Obligation Album: Monty
Python
Arista AL 9536, stereo, $8.98.
Sound: A- Performance: A -

Yes, crass as it seems, the only rea-
son for this new Monty Python album is
to complete their recording contract.
What is even crazier is that it's their fun-
niest record in years. I suspect the rea-
son for this peculiarity is that it is also the
first Monty Python album in five years
that is not a film soundtrack or a live re-
cording of a stage show. In other words,
it is a record actually conceived and cre-
ated as an album.

Rest assured that the Monty troupe
has lost none of the keen, abrasive and
tasteless edge that has been the
hallmark of their comedic endeavors.
With song titles like "I Like Chinese," "I
Bet They Won't Play This Song on the
Radio" and "Sit on My Face" (which in-
cidentally is a rousing march), it is clear
that their silliness is intact. Bits include
an Anglican bishop voicing a beer com-
mercial and another about designing a
deceptive ad campaign for string. And
there's one about a man being eaten in
a crocodile competition. Plus a love
song to Finland.

Poor chaps. Clearly there can be no
hope for them. So it's just as well that
now they are not legally bound to any-
body for anything. It has got to be hard
on the innards to be this funny on pur-
pose. M. T.

The Best of Pearls Before Swine:
Pearls Before Swine
Adelphi AD 4119, stereo, $7.98.
Sound: B+ Presentation: A

Combining the two long out -of -print
albums the legendary Pearls Before
Swine recorded for the even more leg-
endary ESP label in the late '60s, this
reissue is a delight. If you remember the
albums as fondly as I do, I need say no
more than they are out, freshly
mastered, and have never sounded bet-
ter.

If you don't know the work of Tom
Rapp and Pearls Before Swine, it is

muse music on the order of Leonard
Cohen and predates Joni Mitchell com-
pletely. This group was one of the impor-
tant bands at the start of what we then
seriously called Progressive Rock. The
album might be dated in spots, but its
charm is timeless and its tranquility is
needed more than ever. The cover
reproductions are marvelous, too. Fine
essay also included. M. T.

Healing: Todd Rundgren
Bearsville BHS 3522, stereo, $8.98.
Sound: B+ Performance: B -

Todd's latest solo album recalls Initia-
tion more than any of his recent works
- it sounds more like Barry Manilow on
acid or a Bar Mitzvah section than a rock
artist. There's very little guitar and the

bizarre synthesizers tend to dominate
the record. Healing is Todd at his most
esoteric. He preaches, he incants, and
his vocals tend toward the ponderous;
certainly he isn't looking to embrace any
of his harshest critics. It's a very de-
manding record when listened to as a
foreground piece, and as with many of
Todd's most recent works it seems like it
was created more for his own catharsis
than to meet any demand or critical
standards. Personally, we find it much
more enjoyable to treat it (dare we say it)
as background Muzak than to sit and lis-
ten to Todd intone these very personal
lyrics. Jon & Sally Tiven

Laughter: Ian Dury & The Blockheads
Stiff/Epic JE 36998, stereo, $8.98.
Sound: B- Performance: B

Ian Dury's humorous approach hasn't
exactly taken America by storm, al-
though the rest of the world seems to
hang on every word he throws up, and
by the sound of Laughter, his status in
the U.S.A. will be changing none too
soon. His enunciation demands a trans-
lator for non -British speaking citizens
and seems designed for strictly his cults
in this country. However, with the addi-
tion of Wilko Johnson on guitar (formerly
with Dr. Feelgood), The Blockheads are
somewhat more hard-hitting in their ap-
proach and should be able to consoli-
date their stronghold with American New
Wave fanatics. A case could be made 
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NEW HEAVYWEIGHT TECHNOLOGY
IN LIGHTWEIGHT HEADPHONES.

BY BEYER.
Imagine headphones so light you hardly know

they're there. Imagine these same headphones with
a frequency range so wide you never miss a note.
And imagine what it
took to create such DT550

headphones-

,d1/11111111111111L.

DT 880

DT 330

Heavyweight technology that
distinguishes Beyer from the rest.

The DT 880 coil is made of copper that is .9 millimeter
thick and 1'3 the weight of those found in conventional
headphones. The polycarbonate plastic diaphragm, is so
light, rigid and rare that it is found only in the best mics made
in the world. It is viscous damped like the finest loudspeaker
cones and statistically embossed so that its surface will be abso-
lutely perfect for transmitting sound. Imagine using rare earth
samarium cobalt magnets, the strongest magnet material
known to man. And imagine headphones that will simply over-
whelm you with bass response and a transparency of sound
unheard of except in the finest, most expensive electrostatic
transducers.

But you don't have to imagine. Just visit your Beyer dealer
and see and hear our new heavyweight line of lightweight head-
phones. Try them on. We guarantee that you ve never worn
more comfortable headphones regardless of size! They feel
great. They sound great. They look great.
And they are priced just right.
Come see for yourself. There is
something better from Beyer. Beyer,

DynamicBEYER DYNAMIC, INC.

5-05 Burns Avenue. Hicksville ``, 11801  15161 935-8000 In anada. H. Roy Gray, Ltd.
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for Laugher being Duty's best album,
but we'd be more inclined to say that his
best album is still a few records away.

Jon & Sally Tiven

Working Class Dog: Pick Springfield
RCA AIFL1-3697, stereo, $8.98.

Sound: A- Performance: A -

This is the story of a poor Australian
rock star who sold his soul to an Ameri-
can manager to get out from Down Un-
der. This manager took him from his na-
tive land, plonked him down in California
and turned him into a Saturday morning
TV teen idol, where his only duty was to

look cute and woo the hearts of the un-
der -12 set. His albums during this time
period were crass pop, sort of a David
Cassidy -does -Elton John, and although
he placed prominently on the singles
charts he never had a music career.
Springfield finally got out of his mana-
ger's clutches circa 1975 and released
an album a year later that more fully
demonstrated his talents, but the crass-
ness hadn't completely worn off. Work-
ing Class Dog is still a bit slick for some
tastes, but when you come right down to
it the record's a kicking rock 'n' roll al-
bum, full of good songs that has more
than a mild chance of success.

There are a few things on this record

There is no Without huge amplifiers, accurate
reproduction of today's state -of -true accuracy the -art source material requires

without very efficient loudspeakers.
Efficient loudspeakers allow your

high efficiency. amp to idle; being asked to pro-
duce very little power during
normal playing levels so it needs
to respond with its rated cape -

The -power war" is over. High- bilíties only to handle the sharp
powered receivers and amplifiers transients and increased
are going the way of the"gas dynamic range.
guzzler" in this era of energy Interface loudspeakers were
consciousness and inflation. Yet designed to answer this challenge.
technological advancements in Highly efficient, very accurate,
source material, such as direct- yet capable of handling a lot of
to -disc and digitally -mastered power when necessary, without
records, demand far more from the coloration found in so many
your loudspeaker system than loudspeakers.
ever before Listen to your music the way it

was intended. Audition Interface
at your nearest Interface dealer.

interface.

600 Cecil Street, Buchanan, Michigan 49107

In Canada.
Electra -Voice. D,n of Guiton Industries (Canada) Ltd..
345 Herbert St - Gananoque, Ontario K7G 2Vt

o

C

that might put you off the back cover
shows off Rick's good looks a little too
much, and he's got the Springsteen T-
shirt and shadows pose. There's no
question that he's overproduced himself
in the background vocal department, re-
flecting a little too much of Queen. But
the songs are killers, from the Jackson
Browne-ish "Hole in My Heart" (which
could be a hit single) to the Bob Seger-
esque "I've Done Everything for You."
Rick's boss guitar licks and gruff voice
could have been played up a little more.
but these are minor complaints: this is,
for all intents and purposes, a debut al-
bum by one of the most promising rock
artists to come along in awhile.

Jon & Sally Tiven

I'm Not Strange, I'm Just Like You:
Keith Sykes
Backstreet MCA 3265, stereo, $7.98.
Sound: B Performance: B

Keith Sykes is no newcomer despite
the fact that you've probably never
heard of him. At the other end of the
'70s he had a pair of good Vanguard
albums that went nowhere. Since then a
lot of good musicians have been record-
ing his songs.

On I'm Not Strange Sykes returns as
a rocker, a fitting labelmate for Tom Pet-
ty. He's got a tight, hungry little band
whose licks are sharp. and so are a lot of
his tunes. The bell that kicks off the lead
track "B.I.G.T.I.M.E." grabs your ear,
and the music holds it tight. Then there's
some lovely and smart bayou guitar licks
in "Love to Ride." Keith and the boys
proceed to a dandy version of "Smack
Dab in the Middle,'' real sly and greasy.
"Ain't That Some Lovin' " showcases
his flair with a slow number. "928" is
one of the best love songs to a car in
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years. And all that is just the first side.
The second side is not anywhere nearly
so compelling; the really punchy and
rocking stuff is bunched on the first.

Getting Greg Ladanyi to mix the al-
bum was another smart move. His style
on the last few Jackson Browne and
Warren Zevon records especially shows
up in the way he handles male vocals.

This album serves notice for Keith
Sykes. He's got songs plus smarts,
nerve, and guts to go with them. M. T.

Going Deaf for a Living: Fischer -Z
Liberty UAG 30295, stereo, $7.98.
Sound: A Performance: A -

Fischer -Z (pronounced "Zed") is a
relatively new group that shows phe-
nomenal promise in a style which they're
still refining. Like many recent U.K. ex-
ports, this is rock with a twist of reggae,
but on about half the album the reggae
influence is almost subliminal, making
the approach of Fischer -Z wholly unique
and all the more interesting. Lead sing-
er/guitarist/songwriter John Watts
seems to have followed not only his
Jamaican roots but Mr. Johnny Rotten
Lydon as well - many of the tracks car-
ry a Sex Pistols -like thrust, and the lyrics
are laden with anger. Yet Watts' voice is
totally unlike his influences, resembling
what The Who's Roger Daltrey might
sound like if he had a little more soul.

It's always a thrill to hear a band with
a tremendous amount of talent going
through their growth stages, and al-
though some people might be put off by
the lack of consistency, there are three
cuts on this, their second album, that are
undeniable in their attraction: "So
Long," "Limbo," and the title track
"Going Deaf for a Living." They may not
have arrived with the first two tides of the
New Wave, but Fischer -Z (wish they'd
change that name) are true musical
pioneers with a load of promise. We only
hope that the record company will stand
by them for as long as it takes this band
to attract the audience they deserve. We
also hope that the band has the courage
to stand its ground and keep exploring
uncharted territory. Jon & Sally Tiven
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TDK brings two new standards
to open reel.

TDK announces two breakthroughs in open reel. TDK GX Studio Mastering tape:
an ultra refined particle lets it handle the critical demands of live music mastering.
And TDK LX Professional Studio tape, with a super refined particle that gives it
a performance ideal for professional and audiophile use.

A unique polishing and binding process makes dropouts practically a thing of
the past. A special graphite and carbon backcoating on all GX and some LX reduces
friction for smooth winding while preventing static and diminishing wow and
flutter. At last your music is heard the way you intended to hear it.

Listen to TDK GX and LX. They could open up
a whole new standard of recording excellence.
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20Hz
flat.

Loudspeaker reproduction of 20 -Hz
energy at full strength is so rare that
most people have never heard it (actu-
ally, never felt it would be a better
phrase). Speaker output always
decreases in the lowest octave.
Yet many acoustic suspension loud-
speakers, even some inexpensive
ones, are capable of flat output down
to 20 Hz if properly equalized. Ordi-
nary graphic and parametric equal-
izers cannot provide the correct com-
pensation. Allison's The Electronic
Subwoofer" can, because it was
designed specifically for that pur-
pose. It also has built-in sharp -
cutoff filters below and above the
audio range.

All Allison® loudspeakers are
suitable for use with The Electronic
Subwoofer - even our smallest
model, the Allison Six. Several
other manufacturers make acoustic
suspension models that work very
well with The Electronic Subwoofer.

ALLISON:SIX $160 each

THE ELECTRONIC SUBWOOFER: $290.

($50 CASH REBATE on The Elec-
tronic Subwoofer until May 1, 1981)

ALLISON
ACOUSTICS
Sour' Tech Circle Natick. NIA 01760,U.S.A.

For literature and information call (800) 225-4791
In MA (617) 237-2670, or send coupon.

Name

Address

City _ State __ _ Zip

TOP OF THE PI

The In Sync Cassettes:
An Explanatory Preface

All commercially available tape prod-
ucts (cassettes, 8 -track cartridges and
open -reel tape) marketed by record
companies are usually produced using
what is termed the high-speed duplica-
tion process. In this process, a "mother"
tape is made in the exact format of the
final tape product (i.e., two tracks, four
tracks or eight tracks are recorded onto
the mother tape exactly as they will ap-
pear on the product). For example, the
mother tape for a cassette will contain
two tracks recorded in one direction and
two tracks recorded in the opposite di-
rection of tape travel. Mothers are usual-
ly recorded at 71/2 ips on %z -inch tape.
While duplicating, all the channels re-
corded on the mother, both forward and
reverse, are transferred onto the final
tape during a single pass of the mother
tape. The term "high speed" refers to
the fact that copying from the mother
tape generally occurs at a speed up to
64 or more times the normal playing
speed of the tape (e.g. 480 ips for a 71/2
ips mother and 120 ips for the cassette
tape). The deleterious effects of high-
speed duplication on a prerecorded tape
are not only audible but rather well
known. This plus the fact that the final
tape product sold in stores is usually
sixth generation conspire to make prere-
corded cassettes inferior sonically to
their disc counterparts.

In Sync Laboratories pioneered the
use of the one-to-one method of com-
mercial cassette duplication. In this pro-
cedure, a very careful Dolby A copy at
15 ips is made from the original tape.
This mother tape is run in "real time,"
that is, at the normal playback speed of
15 ips, through the Dolby A noise -reduc-
tion system to feed a bank of Nakamichi
cassette recorders operating at normal
1 % ips speed. However, the quality of In
Sync cassettes is only in part due to this
procedure. The complete system fre-
quency response and distortion are
checked every morning. The cassette re-
corders are cleaned after every run and
then checked for magnetization of the
heads. The azimuth, bias, and frequen-
cy response of each cassette machine
are verified and adjusted before each
run using the actual cassette to be used
in that run. During recording, each cas-
sette is A -B tested against the mother on

a regular basis to insure that an identical
copy is being made. Any cassettes
skewing or showing any anomalies, de-
fects, etc. are immediately discarded. (In
Sync claims a 10 percent reject rate dur-
ing the recording process alone.) The
switching system is manned by an expe-
rienced auditor, and the A -B testing is
continued throughout the entire run.
After side one is completed, the cas-
settes are flipped and the second side is
recorded in the same manner. At the
point of packaging, each cassette is

again auditioned at critical points.
In Sync cassettes, loaded on the

premises with Dupont chromium dioxide
tape, contain the exact length of tape
necessary for the specific recording. The
cassette shell is also assembled at In

Sync after thorough inspection of indi-
vidual parts for all important parameters
so that the cassette shell will not com-
promise the recording in any way.

The point of this preface is to try to
explain that in order to make any quality
recorded product - be it disc or tape
- unflinching and uncompromising at-
tention to every step and detail of the
process is necessary, along with a total
commitment to a quality production with
no excuses or license for error, sloppi-
ness or an inferior original source.

The following equipment will be used
in my reviews for this column: Phono
cartridges, Denon 103C with Verion
transformer, Adcom XC-LT and XC-
VDH; cassette decks, Pioneer CTF-
1250 and Hitachi C5500M; preampli-
fiers, DB Systems, Infinity FET, Adcom
GFP-1, Hegeman HAPI-2; amplifiers,
Lux M-6000, Adcom GFA-1 a, Hitachi
HA -7700, Phase Linear D-500 II;

loudspeakers, Infinity 4.5, Acoustic Re-
search AR -93, Advent 4002, and Braun
SM-1 003. C. Victor Campos

Szymanowski: Notturno e tarantella,
Dance from "Harnasie," Romance,
Berceuse, Sonata Op. 9. Wanda Wil-
komirska, violin; Tadeusz Chmielewski,
piano. Producer, E. Alan Silver; engi-
neering, Marc J. Aubort.
In Sync Labs C-4059 (2211 Broad-
way, New York, N.Y. 10024), cassette,
$14.98.
Recording: A+ Performance: B+

Processing: A+

No one having a stereophonic system
with any pretension of high playback
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At SAE, we believe that all the extra
features in the world can not replace
good sonic quality. That's why the
faithful reproduction of music comes
first in all the SAE TWO separates.
THE PA10 PREAMPLIFIER
The PA10 is a careful mating of
SAE's most sophisticated tape and
external processor control systems
with our latest advances in phono
circuit technology. The PA10 means
superior sonics with control
flexibility.
Phono Power Amplifier. The
PA10's phono circuit is literally a
complete power amplifier. Our
studies have shown that the phono
stage must face a highly reactive load
(just like the loudspeaker) in its own
RIAA network, and drive the output
at the same time. Because of the
power reserve of its phono power
amplifier, the PA10 can easily drive
this complex load without strain or
distortion. The result is unmatched
musical clarity and definition.
R and C Adjustment. With the
variable resistance (R) and switch -
able capacitance (C) of the PA10,
every moving magnet cartridge can
be optimized for best response.
Moving Coil Preamp. The PA 10
also offers a superior moving coil
pre-preamp, utilizing SAE's fully
complementary circuitry with special
low noise transistors.

THE P10 POWER AMPLIFIER
The P10 power amplifier is the end
product of SAE's extensive research
into the real world of driving loud-
speakers. For you, the P10 means
greater dynamic realism and more
sonic clarity than ever before.

High Current Capability.
Although rated at 100 watts per
channel*, the P10 is capable of
providing much more instantaneous
power when complex musical signals
or difficult speaker loads require it.
With twice the number of output
transistors of a conventional
amplifier, the P10 can effortlessly
drive loads as low as 2 ohms.
Natural Damping. Unlike
"synthetic" damping produced by
negative feedback which most power
amplifiers rely upon, natural
damping is neither frequency nor
load dependent, and gives the P10
the ability to apply the needed
electronic "brake" to the speaker cone
motion regardless of the music's
complexity.
External Amplifier Protection.
Conventional amplifiers have current
limiters, which can cause uneven
clipping and loss of critical transient
peaks. These are not used in the P10.
Instead, a relay circuit outside of the
amplification stage reads both
voltage and current levels and, upon
sensing an extremely high current of
a long duration, simply disconnects
the speaker. This external amplifier
protection is feasible because of the
large number of output devices in the
P10. As a result, transient peaks are
fully reproduced.

THE T6 AM/FM TUNER
The T6 Tuner completes the system.
Its sophisticated four -gang front end
provides greater selectivity and less
cross -modulation distortion than
other tuners in its class. Special IF
filters are designed for phase linearity
to ensure that left and right channels
are fully and accurately reproduced.

Enter No. 27 on Reader Service Card

Brfotmance
LsTheir Most
hnportant
Feature

The excellent selectivity of the T6
allows the use of a wide -band ratio
detector for converting the FM
information to an audio signal. All of
this, coupled with the SAE -pioneered
digital read-out, results in a tuner
which provides a truly notable sonic
performance.

No description of the new SAE TWO
separates can compare with the sound
you'll hear. Your SAE dealer can
provide you with much more
information about the advanced
technology of these incredible
products. Stop by and hear them for
yourself. Or send us the coupon
below for our latest brochure on these
newest components from SAE TWO
- the mid -priced line with the
high -end technology.
*Per FTC standards

TWO
SCIENTIFIC AUDIO ELECTRONICS, INC.

Please send me additional information on
your new SAE TWO Separates to:

Name

Address

Zip

SCIENTIFIC AUDIO ELECTRONICS, INC.
P.O. Box 60271
Terminal Annex
Los Angeles, CA 90060
In Canada,
The Pringle Group
30 Scarsdale Road
Don Mills, Ontario, Canada M3B 2R7
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Our first low negative feedback components
were designed for the audiophile.
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eked digital tuner.

The hk725 High
Technology
preamplifier.

The hk770 High
Technology 65
watt per channel
power amplifier.

The hk710 High
Technology phase
locked analog
tuner.

The new hk750
High Technology
45 watt per chan-
nel integrated
amplifier.

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

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

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

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

levels just 1/10 the detectable
levels of THD.

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

AmericanRadioHistory.Com



Noweveryone can afford
to be an audiophile.

1 -t""3: 11111
71

The new hk350i
High Technology
20 watt per
channel receiver.

1

The new hk460i
High Technology
30 watt per
channel receiver.

The new hk570i
High Technology
45 watt per
channel receiver.

The new hk680i
High Technology
60 watt per
channel receiver.

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

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

watts per channel*
In addition to low negative

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

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

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

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

harman 1 kardon
240 Crossways Park West, Woodbury, NY 11797
Toll free: 1-800-528-6050, ext. 870.
In Canada, E.S. Gould Marketing, Montreal.
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This recording is simply
incredible, with no equal in
the current violin -piano
repertoire.

quality should be without this recording.
The violin pyrotechnics here are without
equal, or at least there are none avail-
able with this level of reproduction quali-
ty. The violin has been recorded with a
natural sonority in conjunction with real-
istic piano presentation, and the combi-
nation is a challenge to the performance
quality of the very best loudspeaker sys-

tems. In short, it is simply an incredible
recording with no equal in the current vi-
olin -piano repertoire.

The recording sessions took place
during March 1979 in a small church on
West 73rd Street in New York. The mi-
crophones used were Schoeps, while
the tape recorder was a wide -track and
highly modified vacuum -tube device with

finally,
a two-way
speaker
with
glitch -free
mid -range
"the Cambridge 206 is a
two-way bookshelf
speaker that offers
performance comparable
to products costing
twice as much"

Among its exclusive features:

 Cambridge Physics'
proprietary new RGD'M
tweeter, a wide -band, fluid -
cooled, low distortion unit
that delivers extended high -
end response as well as
unexpectedly natural mid-
range reproduction.

 Smooth, flat low -end
response to the lower limits
of most records.

 Extremely high efficiency in
a bookshelf speaker with
high power handling
capacity.

 Exclusive Softedge'M baffle
for improved stereo imaging.

If you'd like to hear really life-
like mid -range for a change,
circle reader service number for
complete information and the
name of your nearest
demonstrating Cambridge
dealer.

Cambridge Physics. Inc.. 26 Fox Road
Waltham, MA 02154  (617) 890-1560

Dolby A, a combination which, along
with Marc Aubort, has made many clas-
sic and stupendous recordings in the
past. A quick listen to the "Notturno e
tarantella" will vindicate easily the
choice of equipment and prove the com-
pletely natural properties of this produc-
tion.

Karol Szymanowski was a contempo-
rary (he died in 1937) of the great pianist
Artur Rubinstein, who has often com-
mented on the almost sinful way Szy-
manowski's music has been ignored.
Here in this recording are two compatri-
ots of Szymanowski who do more than
justice to this exciting, lilting and fun mu-
sic.

Wilkomirska, a widely performing and
well-known artist in Eastern Europe, is
an accomplished and brilliant musician
who, perhaps because of her back-
ground and homeland, has the perfect
temperament for this music. She per-
forms these selections impeccably and
with great excitement. This cassette
would have earned an A+ for perform-
ance were it not for the fact that her pi-
ano accompanist, Chmielewski, is just
not in her league. But her excitement
seems to suffuse his playing as well, be-
cause here the violin and piano don't
sound like just two instruments - in
some excitingly rapid sections the sub-
jective effect is almost as if one were lis-
tening to a small chamber ensemble.
Great, fun music not only for listening
but for demonstrating how good your rig
is to your friends and neighbors.

C. Victor Campos

Stravinsky-Raphling: The Rite of
Spring. Dickran Atamian. solo piano.
RCA digital ARC1 3636, stereo,
$11.98.

Sound: A Recording: A- Surfaces: A-

I had been hearing about this one -
"Hey, have you tried that Armenian pia-
nist, playing the 'Sacre du printemps' on
ONE piano?" I hadn't but, curiously, it

reached me only a day after I had heard
"Le Sacre" (to use the French title) in
Telarc's New York demo of their digital
recording of the orchestral original. That
demo was held in RCA's monster art
deco Studio A, which is where this piano
version was recorded.

One look at the label and I dived into
my record card catalogue for a more im-
portant comparison - yes, there it was:
Stravinsky's own transcription for four pi-
ano hands, as played on Angel by a

Enter No. 22 on Reader Service Card 62 AUDIO/MAY 1981
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The EumigFIil000.
Think of a 7 -gram disc that thinks. That

tells the capstan in your deck instantane-
ously to speed up or slow down just
enough to prevent even momentary tape
speed variations.

Only the Eumig FL -1000 has it.
As the capstan turns, the disc creates

15,000 control signals every second to
maintain smooth tape flow. No need for the
conventional heavy flywheel or dual
capstans that may endanger proper tape
tension. Just an optoelectronic capstan
control that gives you instantaneous start-
up (40 milliseconds) and a wow -and -flutter
rating of less than 0.035%.

Think of a separate motor-no: solen-
oids or levers-that smoothes
other transport control opera-
tions with equal effectiveness. (eumi®

Consider a microprocessor.can-rolled
deck that lets you "punch -in' a starting
point anywhere on the tape as ea3ily as on
a pocket calculator. With bias and equaliza-
tion controls to optimize performance from
every formulation-including metal. Full
three heac performance, witn even a buil:-
in computer interface.

Wide virtually flat frequency response
from 20Hz to 20kHz,extremely low phase
shift (20°a: 20kHz), and verywidedynam c
range and uniformly high separation
account for a superb, clear and stable
stereo imaging. But don't just thin, listen:
you'll hear more than words can cescribe.
Go to your nearest Eumig dealer -oday and

let him demonstrate the phen-
ominal Eumig =L-1(1J0.' the
machine with tie thinking d sc.

Eumig (USA) Inc. Lake Success Business Park, 225 Community Drive
Great Neck, New York 11020  (516) 466-6533

Enter No 17 on F eadHr `,urvlr t

The sound reflects the thinking.
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LARIAT NO HUMAN EYE
HAS EV SEEN BEFOREITHE

man EAR Now HEARS.
The new CeIeati3r UL Iik Tweeter,'" -Lrcing at
3kHz in pe'tect pstor notion Froze- inxime by Celesien's
unique laser tetarerotrter 1.. %rYfi' 1---'.{----^.-'`1-~21 ,.',-- -. `,ry' `t,..__..+ ,--.,Y 1   \.-....1r--^-".- 

Perfection.
The s grt and mare trnportan; the

sound of r.
A pertc -pisbn tweeter, frozer n

time. Developed with the -elp of ULIRATM
our exclus veUltra-accurce Laser cpo-
graph c Response Anales 3. Its three-
dimensi tlnl intederometr scan giJ3s us
the incredble advantage of seeing now
changes in c-i-ical cha-Pceristics cod
materials affect speaker performance.

And as different as U TRA looksfrom
other measurement tec-n -iues, it's only
the smallest n nt of the rdherence you will
hear in our nee, U TRATWEeter.TM

Greater dimity. Enhanced detail
And almost -unbelievable efficiency 'or
superb performcnce from even
modest amplifies.

All, waiting at
your dealer in our
new Ditton 130,
150, 200 and 3)0.

celeslion
international

Kuniholm Drive, Box 52T Holliston, MA 01746
In Canado, Rocelco,Toronto.

0 1981 Gaston Inaimtnes, Inc

Ender No. 40 en Reader Service Card

IMPOSSIBLE!
-hey said it aor_ dn't be done. Create a "closed -ear"

headphone that can ares w ti our legendary
Open -A -el" models for clarity. definition,
wide -range response and dynamic range.

Ard they were -ght, un.i now.
Now, there the HD X22. Its novel
8.8 -oz. design gives sou ma>i-
mum performance and
privacy .vi h rr inimurr
weigh:. Plus the kind 3f
forget -you re-weariig-it
comfort that's uniquely'
Sennheiser

For professiora
monitoriigt--cr total
i nvolverlem - audition
our HD 222_ Aid hear'
the impossible for
yourself.

SENIN1eE1SER
L=Z.:TRONIC C DRPORPPON

10 West 3'th Street. Ne« "'"x< 10018 (212) 239-0190
Man.,factun a Plat Biss io si/Hannover Wes: Germany

O 1981 Sennh. se Electronic Cc -p.

younger Michael Tilson Thomas and
Ralph Grierson on two pianos (Angel
36024), released back in 1969.

As you understand, one piano has the
same potential volume range on disc as
two pianos, the same range, in fact, as
with full orchestra. On records, music
loses its "absolute" volume completely;
recorded volume and balance are mat-
ters of production. "Rite of Spring" on a
single piano can have all the sonic im-,
pact, in dB terms, as the same music by
the enormous orchestra of the 1913
original, the differences being in sound
color and texture. So, too, with the differ-
ence between 10 fingers on one piano
and 20 on two.

Almost a dozen years fall between
these two performances, marking great
engineering advances including digital
recording, but also a revolution in piano
playing styles. The two -piano version
with Thomas and Grierson still reflects
the late neoclassic manner, Stravinsky's
own, if with hard -as -nails precision and a
pounding, dry, trip-hammer rhythm. I re-
member finding this recording an aston-
ishing feat for two youngsters (Thomas
was 24), but chilly - more so, in all
truth, than Stravinsky warrants. But with
Thomas-Grierson, the steady "beat"
that is a Stravinsky hallmark is never
questioned, and the two -piano music ex-
hibits a reasonably accurate reflection of
the orchestral version.

Atamian, on the other hand (he is
from Chicago and Texas), is one of the
new ones, the neo -Romantics. He plays
"The Rite of Spring," notably in the
softer passages, like so much Chopin,
with rubato, uneven, hesitatingly expres-
sive rhythm. There is indeed very little of
the Stravinsky "beat" anywhere, and
the changing tempos seem to be strictly
of the pianist's choosing with little rela-
tion to the conventions of the usual or-
chestral playing. In spite of fantastic fin-
ger power and technique, this man turns
out a basically "Romantic" interpreta-
tion Who'd have believed it! I enjoyed
the whole thing, if I couldn't recognize a
lot of it, perhaps because this is such an
original and startling new approach.
After all, we don't have to dance to this
version.

There is no question that the digital
technique has big benefits for the diffi-
cult art of piano recording. This one has
a huge sound, yet mellow and clear,
never a sense of strain (unless it's your
equipment). Angel's two -piano job, circa
1968, is excellent if somewhat dry, but
RCA's digital comes through maybe
twice as loud and as big in the hearing.
A heavier cut, reflecting other improve-
ments in technology as well as the digital
master, and the surfaces are much bet-
ter than Angel's older ones. No ticks.

E.T.C.
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The
Tame Cuide
ProfessionalI.
The one tape
that stands up when
you crank it up.

professional I
normal (norm) position

Premium ferric oxide tapes have more head-
room which allows higher maximum recording
levels (MRL). Among
all premium ferric
oxides PRO I has the
best MRL for loud
recordings. Uniform
maghemite parti-
cles provide in-
creased headroom
for very accurate
and loud recordings
with virtually no distortion. In the fundamen-
tal music range (20Hz-5kHz) PRO I can be

recorded louder and
driven harder than
even high bias tapes.
PRO I is the interna-
tionally accepted ref-
erence tape, whose
bias point is specifi-
cally matched to
the Type I/normal/
ferric position on
today's high quality
cassette decks.

,o tr wry, wiI y

PRO l is deelgnedtoh.cm1patblewtlh
the normal l...Pttng of mora cassette
decks than any other tarde tape.

«m -n ,
n.a,o.n COO

Graterheadroom allows roor. dluerenF-
don -h«recordlop.

GUARANTEE
OF A LIFETIME

ProfessionalIIL
The world's quietest
tape puts nohing
between you
and your music.

90
professional II
chrome/high (Cr02) position

High bias tapes consistently provide wider
frequency response and less tape noise (hiss

or background noise)
than any other tape type
Among premium high
bias tapes PRO Il is in
a class by itself. It is the
second generation chro-

mium dioxide tape with
superb frequency response

and outstanding sensitivity in the critical
(10kHz-20kHz) high frequency range. It also
has the lowest background noise of any other
competitive tape available today
PRO II will capture -1e tsar

the many subtle Mae Í
Nola' 1po

harmonics of the Rg.em

most demanding ikena
recordings and
play them back
with the reality and -
presence of a live
performance. PRO
II is the tape for the oasheg hhlao k.venWwm
Type lI/chrome/ any high ha.tnp.

high bias position that comes closest to Metal
tape performance for halt the price.

The pu,e chromium dtOl ld e

m+coñáecmllclK:maB

hmopeneovtlyshaped
and unlVevallysl[edto
ph, thls tape Superior
pedormanc..

"The guarantee of a lifetime."
All BASF tape cassettes come with a lifetime
guarantee. Should any BASF cassette
ever tail -except for abuse or mishandling -
simply return it to BASF for a free
replacement

10

-r>

ProfessionalIII.
The only car tape
that eliminates
the car.

professional 111
lerrichrome (FeCr) position

Ferrichrome tapes
combine the benefits of
chromium dioxide and
ferric oxide tapes for
superior performance
in car stereos. The top
layer is pure chromium
dioxide for unsur-
passed highs and low
background noise. The
bottom layer is ferric oxide for superior lows
and great middle frequencies. And it also

gives you higher recording levels,
so you get clearer, louder play-

back without cranking up
your volume control to
compensate. PRO III is the
ideal tape for car stereo

systems and performs
just as well in the home
on the Type III/ferri-

chrome position.

mnoncoms Lana

PRO IS broncos et highs« maximum
ecadrng level (M?:.) than legs ben

tape and effectively boats the highs
to w.rcome pod and ca now.

oRmd. tma

Two distinct and
me.omoxidelayo

lor Ctrs btlphY plaYbact a, aa
Poop ~gm

Patented "Jam -Proof" Security Mechanism (SM).-
All BASF tape cassettes come with our exclusive
SM-Security Mechanism. Two precision arms
actually"guide" the tape in a smooth exact and

consistent track, so that winding is always even, no
matter how often th , cassette is played. SM puts an
end to tape jamming.

Crosby Drive, Bedford, Massachusetts 01730

Enter No. 3 on Reader Service Card

AmericanRadioHistory.Com



CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING

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

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

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

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

BLIND ADS -Box numbers may be used al $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

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

MAIL ORDER AND DISPLAY CLASSIFIED RATE
1 colx l" $175
1 col x 2" $275
1 col x 3" $375
2 col x 1" $275
2 col x 2" $475

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

AUDIO Magazine
1515 Broadway

New York, N.Y. 10036

Audio Research Fidelity Research
Acoustat FMI/Fulton
Advent Grace
ADS Hafler
Apt/Holman Kenwood
Beveridge Koetsu
Boston Acoustics Linn Products
Conrad Johnson Lux Audio Slav

Denneson M.A. Kotter Sumo
Dynavector Magnepan Products Tandberg

2858 W. Market St. Akron. Ohio 44313 Phone 1216) 864-4411

GOLDEN Marcof
gramophone Micro Seiki

AUK
NAD
Nakamichi
Oracle
Polk Audio
Rega
Signet
Snell Acoustics
Sony

RETAIL DISPLAY ALLOWANCE
ATTENTION ALL MAGAZINE RETAILERS: CBS
Publications, the Consumer Publishing Division of
CBS Inc., is pleased to announce a Retail Display
Allowance available to all retailers interested in earn-
ing a display allowance on AUDIO. The display al-
lowance will be paid upon your fulfillment of the
terms and conditions of the formal agreement which
will be sent to you upon request. To obtain full de-
tails and a copy of the formal agreement, please
write to FAWCETT MARKETING SERVICES, CBS
Publications, the Consumer Publishing Division of
CBS Inc., One Fawcett Place, Greenwich, Connecti-
cut 06830. This plan will become effective with all
issues of AUDIO delivered to you subsequent to the
date your formal RETAIL DISPLAY AGREEMENT is
received and accepted by our company.

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

FOR SALE
AAA -RATED BARGAINS! (1,000.00/pair) KLH SCX-
3A Towers, $478/pair (free shipping); (480.00) PHI-
LIPS AH572 preamp, $169.00; (150.00) KLH 60 turn-
table, $69.00; (150.00/pair) PHILIPS SJ2930,
$89.00/pair; (280.00/pair) PHILIPS SJ2932 3 -way.
$138.00/pair. Factory sealed/warranty. Shipping ex-
tra. Literature available. SCC, Box 551, Dublin. Ohio
43017

A BARGAIN!
JVC 7045 unused $175. Wanted: SP10 Marc II. Ste-
phen Sun. (203) 629-2880. Day.

AUDIOPHILES OVERSEAS: BUY
DIRECT HI -END AUDIO as low as
U.S. Dealer cost,from the exclusive
exporter.Dealer inquiries invited
AUDIONICS-BEDINI-COTTER(in stock

CONRAD JOHNSON-DCM-JANIS-MARCOF

Insured shipments,CIF/FAS quotes
110/60,220/50, full warranty. For open
markets -write: 630 5th Ave -#920,
NY,NY 10111. (212-581--6825) Telex:
237078 % M.BERNS INDUSTRIES INC

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

A BARGAIN! LUSTRE GST 801 $250. Dynavector
Ruby $180, DV6A $285. Supex SDX 1000 $260 all
unused. Stephen Sun (203) 629-2880 day.

A BARGAIN: SUPEX SDX 1000 5260, Dynavector
DV6A $285, Dynavector Ruby $180, Lustre 801 $250.
All new. Stephen Sun (203) 629-2880 Day.

A BASIC NEED FOR REALISTIC MUSIC
AT A REALISTIC PRICE

WE WELCOME EVERYONE
TO AUDITION OUR EQUIPMENT

IN A FRIENDLY, RELAXED AND COMFORTABLE
ATMOSPHERE

IN WHICH WE HAVE SPENT MANY AN HOUR
PUTTING SYSTEMS TOGETHER

TO OBTAIN
THE MOST REALISTIC MUSICAL IMAGE
AT THE MOST REASONABLE PRICES

FEATURING EQUIPMENT OF EXCEPTIONAL
VALUE BY

NAD
3D ACOUSTICS

DCM TIME WINDOWS AND OEDS
AMBER AMPLIFIERS AND PREAMPLIFIERS

GRACE F9E & TONEARMS, LUXMAN, ALLISON.
STAX

DYNAVECTOR RUBIES, STD. SHERWOOD,
GRADO, CIZEK

APATURE RIBBON TWEETERS, FRIED MONITORS
AND KITS

AUDIBLE ILLUSION'S TUBE PREAMP; KIT AND
ASSEMBLED

COINNESSEUR, MOBILE FIDELITY AND TELARC,
NILES AUDIO

AND ALPINE CAR STEREO

SOUND STAGE AUDIO
A MUSICAL EXPERIENCE

184-10 Horace Harding Expressway
Fresh Meadows, New York 11365

(212) 762-3220 EXIT 25 OF THE L.I.E.
OPEN LATE THURSDAYS AND 1-5 SUNDAYS

FREE SHIPPING TO ANYWHERE IN
THE U.S.A.

66

CALIFORNIA'S
SECOND LARGEST CITY

COMES OF AGE.
MUSICALLY.

State of the Art Audio Systems: Audio Research  Beveridge  Threshold 
Magnepan  Linn  Fidelity Research  Pyramid  Acoustat  Koetsu  Cotter 
Rogers  Win  B & O  Shahinian  Precision Fidelity  Colony AB -1  DCM 
Audio Pro  Denon  Studer  Audionics  Grado  Hafler  Grace  Luxman  M & K
 SaePro  Infinity  Belles Research  Plastatronics  Music Reference

Ship prepaid in the U S. Phone orders accepted: MC. VISA and AE are welcome Foreign
Enquiries invited. Export Facilities. Spanish spoken. Complete In-house electronic service/
testing facilities Electronic parts. Modification kits for many products.

Showrooms Open: M -F 12-8, Sat, 12-5, Sun. Apps. 8888 Claremont Mesa Blvd.
San Diego, CA 92123

(714) 2783310

Imccf odirections
AmericanRadioHistory.Com



FOR SALE FOR SALE FOR SALE

Pioneer
Sony
Altec
Garrard
Fuji
Pickering
Bose
BIC
Akai
Blaupunkt
Sennheiser
Scotch

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

"A BETA BUY" ON VIDEO TAPE
MEMOREX premium Beta L-500, sale priced at $13.99.
Free deluxe plastic storage cases. ($1.75 ship.) Visa/

MC.
"SFX" - Dept. A, Box 31479, San Francisco 94131

A BETTER TAPE AT A LOWER PRICE!
Superior specs make Memorex your best sound value.

Special Otter - MEMOREX HIGH- BIAS C-90 Cassettes.
only $2.99 ea. Buy 10, get Head Cleaner Free!

Visa/Master card. Shipping $1.75
'SEX"- Dept A, Box 31479, San Francisco 94131

A BRAND NEW WHOLESALE CATALOGUE
Featuring Wholesale Prices
Technics Sansui
JBL KLH
Maxell TDK
Dual MXR
Onkyo
Shure
Hitachi
GLI
Grace

Nikko
Aiwa
JVC
Koss
Grado

Sanyo Concord
BIB BASF
Memorex Watts

AUDIO SYSTEMS II
175 Fifth Avenue Suite #917

New York, NY 10010
Campus Reps needed now

(212)477-1891
SPECIAL THIS MONTH - MOBIL FIDELITY 8 TELARC RECORDS

$13 95 each plus $2.95 shipping per order.

- UP TOE % OFF
on:

Jensen
Linear
Technica
Empire
Acoustics
Kardon
Scott
Car
Stanton
AKG
Cable
Dynamic

ACCURATE AFFORDABLE AUDIOPHILE EQUIP-
MENT AT lowest prices available! Specialists in Car-
tridges - Tonearms - Turntables - Headamps. Of-
fering GRACE  DYNAVECTOR  DENON  MARCOF 
SOTA  FR, and many more. Please call or write for price
quotes & advice: HCM AUDIO. Box 2029-G, Chico, CA
95927 (916) 343-0558.

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

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

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

AFFORDABLE ESOTERICA
Central N.Y. State

Mission  3D Acoustics
Apt -Holman  NAD  Hailer  Audionics

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

Cable
Ortolan

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

AGAIN - NAD Puts the Money Where It COUNTS!
Introducing the NAD 3140 Integrated Amplifier - a plain
faceplate that's backed up by the best sound -for -the -
dollar anywhere. Now you can afford NAD quality, espe-
cially by mail. For literature & quote on all NAD amps,
tuners, receivers, etc.: DESIGNATRON'S STEREO
STORES, Inc. 260 Old Country Road, Hicksville, N.Y.
11801 (516) 822-5782 Shipped prepaid & insured in
Cont. USA

AGFA & AMPEX 10%" & 7" OPEN REEL TAPES
- THE BEST! THE FINEST CASSETTES: DI-
RECT TYPE II (C68 & C96) and ASF (C66 & C96).
DIRECT -TO -TAPE RECORDINGS for the finest re-
corded sound available, called "Truly superb" by
Charles Repka in AUDIO (Oct, 1980). Only avail-
able on real time duplicated reels & Cassettes, op-
tional dolby or dbxll. Ampex video cassettes. WRITE
for FREE newsletter subscription & current specials.
Direct -To -Tape Recording Co., 14 Station Ave.,
Haddon Heights, NJ 08035.

ALAN AUDIO TAPE DECK REBUILDING. Complete,
painstaking mechanical work, bias and equalization
makes possible new -or -better performance, often for
less than half the cost of a new machine. Lab equipped
with Tek, HP, Leader, etc. Proof -of -performance on
completion. Alan Audio, 310 South Washington, Bloom-
ington, Indiana 47401. (812) 332-2192 10-7 M-Th,
10-5 F, EST,

SPEAKER COMPONENTS
Build your own speakers, save 50°0.

We've made it easy for you with the
latest in advanced speaker technology
like Wave Aperture T" Drivers and the pat-
ented Nestorovic Woofer System'. Top
quality speakers & design information.
Write for FREE 48 page color
catalog/design freakerlebmanual from .Q
the largest,

Al 5 . 735 N. Northlake W .most exper- Seattle, Washington 98103
ienced
speaker kit
manufacturer
in the world.

MISSION
POSSIBLE.

Ly121Cs coRnt.0

THE NEW KOETSU
"BLACK" IS HERE!

Available now at Lyric!
Retails at 5600!

ORDER YOURS NOW!
1'R1C HIGH FIDELITY
1221 ! 'xington Ave. N.Y.. NY I002S
212 -LE 5-5710

116 E. Post Rd. White Plains, NY 10610
014-949-7500

What's your AQ?

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

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

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

Not many industries are as enamoured with numbers and technical
terms as the audio industry. Isn't the aim of a high fidelity system to
reproduce live sound?

Of course watts, frequencies, and ohms are important-try to build an
audio component without a knowledge of them!

The Mission difference is an appreciation of a human's
appreciation of live sound. An understanding that science meets
art in an audio retailer's salon first, and ultimately in your listening room.

Lyric Hi -Fi is an audio retailer who understands this too. Since
1955, Lyric has not sold watts, frequencies, and ohms, but rather
has shared the concept of high fidelity sound reproduction. Those
components true to that concept are available to Lyric customers.

Come visit Lyric soon. See a mission possible.

is7R!C
HIGH FIDELITY
Manhattan: 1221 Lexington Ave.
212 -LE 5.5710
White Plains: 146 E. Post'Road
914-949-7500

MISSION 770 Broadcast

Monitor

Designed to reproduce the depth, feeling,

emotions, drama and intelligence of music.
MISSION 774 Tonearm w(773 MC cartridge

Designed to eliminate all forms of free play
and flexibility between the cartridge assembly
and the turntable mounting.

BRAND NEW 776 PREAMPLIFIER & 777
POWER AMPLIFIER
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FOR SALE FOR SALE FOR SALE

A Message from Sound Components, Inc.

When the Mark Levinson H.Q.D. Reference
System was first developed in 1974, some
individuals suggested that it would soon
be outmoded by a superior system for less
money. In 1981, the H.Q.D. System is still
acclaimed - as it was then - the finest
music reproduction system overall.

Sound Components, Inc. got involved with
the H.Q.D. System in 1975. We have been
part of the H.Q.D.'s development since its
earliest stages and have installed more com-
plete H.Q.D. systems than all other Mark
Levinson Audio Systems' representatives
combined.

With the cost of quality rising so dramati-
cally, the purchase of a H.Q.D. System can
only be seen as a wise investment. If you are
an individual who will be satisfied with noth-
ing less than the best, then there is no better
time than the present to seriously consider
the H.Q.D. System.

A comprehensive portfolio will be sent upon
request for the small charge of 512.50, first
class postage included.

Contact: PETER McGRATH
2710 Ponce de Leon Blvd.
Coral Gables, FI. 33134
305446-1659

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

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

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

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

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

AMPEX Professional 641 tape. 7" reels. 1800' Polyes-
ter. Used G. I. Surplus. 10 for $17.50 postpaid. Free list
G.I. surplus test equipment. Discount Photo, 435 Bath
Street, Santa Barbara, CA 93101.

Closer To
The Source
Musicality. Liquidity. Harmonic integrity.
Design qualities we are committed to in
getting closer to the source. Write for infor-
mation on our Vacuum Tube Preamplifier
and Power Amplifier.

s
air.,.,..

a-orand-jo*.non

conrad-johnson design, inc.
1474 Pathfinder Lane  McLean, Virginia 22101

AMPS, PREAMPS, AND PRE-PREAMPS. Construc-
tion plans, circuit boards, and electronic parts for M.
Leach's projects. Author approved. Send stamped en-
velope for price list. Custom Components, Box 33193,
Decatur, Georgia 30033.

An EXCEPTIONAL VALUE
The sound you demand in expensive satellite/
subwoofer systems can be yours at a bargain price with
the 3-D ACOUSTICS Three -Piece SPEAKER SYSTEM
- Hand-crafted quality, real walnut veneers. Write for
literature, reviews, & quote: DESIGNATRON'S STEREO
STORES, INC. 260 Old Country Road, Hicksville, N.Y.
11801 (516) 822-5782 Shipped prepaid & insured in
Cont. USA

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

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

APATURE
RIBBON TWEETERS

THE EASIEST
AND MOST ECONOMIC WAY

TO IMPROVE FREQUENCY RESPONSE
AND ACHIEVE THE SPEED AND OPENNESS OF

A RIBBON TWEETER
FEATURING

SELECTABLE CROSSOVER AT 5400HZ OR 9000 HZ
HIGH POWER HANDLING CAPABILITY

VOLUME CONTROL FOR EFFICIENCY MATCHING
SEPARATELY FUSED

AUDITION THEM NOW AT

SOUND STAGE AUDIO
184-10 Horace Harding Expressway
Fresh Meadows, New York 11365

(212) 762-3220 Exit 25 of the L.I.E.
FREE SHIPPING TO ANYWHERE IN THE USA.

ARC EQUIPMENT FOR SALE
ARC D-110 (B) $1750.00, D-350 $1450, D-76 (A)
$895, D-51 $550, ED 21 Crossover $495, SP3/A-1
$495, SP6-B $1095, D-76 $600, D-528 (sealed)
$825, MCP -1 head amp w/p.s. $125.OTHER EQUIP-
MENT: Precision Fidelity C-4 (A) new tubes $795, Van
Alstine 1 preamp 2 power amp mint $950 or B/O,
McIntosh C-26 $300. C8-C8S combo $125, MC240
$325, (2) MC -60's $300, Linn Ittok LV II Arm with ASAK
Cartridge with Linn Armboard 8 mos. old $750 - will
not separate; Grace G-704 new $125. Call 317-283-
1361 (IN) 8-4 M -F ask for Dave.

we've got it all

Mark Levinson
Audio Systems

Beveridge Koetsu Goldmund etc.

christo oher
nansen
td

ninety -fourteen burton way
beverly hills, ca 90211
- foreign inquiries welcome -

213-858-8112 MC  VISA  AE
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FOR SALE FOR SALE FOR SALE
APT-HOLMAN PREAMP, LINN-SONDEK TABLE, IMF
Mk. IIIA Monitor speakers, Yamaha T-2 tuner, Nakamichi
420 amp, SME II Imp. arm. 608-849-7207, eves.

A&S SPEAKERS offer raw speakers and kits. Specializ-
ing in plastic cone drivers and high end auto systems.
Our brands include Audax, Becker, Philips, Foster, JVC,
Jordan, Jordan -Watts, SEAS, Dalesford, Falcon Acous-
tics and Peerless. Write for free price list. A&S SPEAK-
ERS 2371 Dahlia St., Denver, CO 80207

ATTENTION ALL DYNACO AND DYNA KIT
OWNERS:

Frank Van Alstine can rebuild and/or repair your Dyna
amplifiers, preamplifiers, and tuners. We have all new
PC cards and all new highest quality internal circuits for
most Dyna units. New POWER MOS-FET circuits for
Dyna ST -150, ST -300, and ST -120 amplifiers. New J-
FET circuits for Dyna PAT -5 and Bi-Fet preamplifiers. All
new circuits for FM -5 tuners with phase -locked loop
Mplx, new 8 stage differential IF, new buffered outputs,
no drift, super musical, super sensitive. We rebuild all
ST -400, 410, 416 amplifiers and can repair any, no
matter how badly blown. External 100,000 mfd power
supplies for ST -400 and 415. All new internal circuits for
Dyna PAS tube preamps. New Noble precision stepped
controls for all Dyna preamps. New Mos-Fet circuits for
Dyna PAT -4 preamps. Improved audio circuits for St -70
tube amps. Rebuilt Nagatron, Sonus, and Grado phono
cartridges. Read AUDIOGRAM, MR. AUDIO'S BI-
MONTHLY, AND SENSIBLE SOUND for reviews on our
equipment. No charge for repair labor when we rebuild
your Dyna unit. We ship worldwide and have brand new
120 volt and 240 volt modified Dyna units available. For
details and our recommendations on how to make a hi fi
system sound like music, write or call:
JENSENS STEREO SHOP 2202 RIVER HILLS DRIVE
BURNVILLE, MINNESOTA 55337 (612) 890-3517.

ATTENTION AUDIOPHILES:
SPECIAL OFFERING OF VERION PRODUCTS

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

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

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

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

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

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

Acknowledged around
the world,

foundomponents,Inc.
Simply the finest.

2710 Ponce de Leon Boulevard
Coral Gables, Florida 33134

305-446-1659

Store hours: Tuesday -Friday 11-8, Saturday 11-5

ATTENTION TUBE AFFECTIONADOS! Have Bruce
Moore modify your present equipment and/or have
Bruce Moore Custom Audio provide you with a full line
of amps, preamps, x-overs, headamps, etc. For prices
and literature enclose $2. Bruce Moore Custom Audio/a
division of A.I., 3400 De La Cruz Blvd., Suite H, Santa
Clara, CA 95050. 408-262-2160.

AUDIO CONNECTION
IN NORTHERN NEW JERSEY:

Tel: 201-239-1799, 615 Bloomfield Ave., Verona,
NJ 07044 + Audire 4 -Clarke Systems + Dynavec-
tor + Grace + Grado + JG Acoustics (Ribbon
Tweeter for DO -10) + Kirksaeter + Nagatron + PS
Audio + Rogers + Spica + 3D Acoustics + Audio
Source + + Fulton + Last + Platter Matter + Mon-
ster Cable + more. Free Shipping in Cont. U.S.

ATTENTION! WANTED: McINTOSH (SOLID STATE
AND TUBE) MARANTZ (TUBE) AUDIO Research
tube) and all high end equipment. (713) 728-4343

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

tm

One step nearer
audio perfeetfan

Rogers
BRITISH HIGHFIIDELITY

REFERENCE MONITOR INTERNATIONAL, Inc. 2380 -'C" Camino Vida Roble Carlsbad, CA 92008
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FOR SALE FOR SALE

PASS-
STIR
Just as that great French scientist gave us cleaner
Grade A milk back in the 1800s, so now Nelson Pass
gives us a new level of pure Class A power amplifica-

tion in the pages of Audio Amateur magazine. 40
watts at .1% THD at 100kHz, damping factor of 100
and a host of other tasty and nourishing characteris-
tics.

Lots of happy readers have constructed this

weighty paragon in the two years since we published
the article. They know Nelson's designs for his own
Threshold Corporation amplifiers are getting rave re-
views and selling briskly.

And we at Audio Amateur get reader's rave
feedback on Nelson's work. Readers have a fine time

constructing the Pass -40 because circuit boards,

parts, the 281 b. transformer and nearly everything
else they need (except a chassis) is available from

Audio Amateur's handy subsidiary Old Colony

Sound Lab.
The Audio Amateur has published eleven other

power amp construction projects in its 44 quarterly,
on schedule issues. And all back sets are available
too.

This year Contributing Editor Pass has done it
again. He's updated Harmon-Kardon's Citation 12

using MOSFET outputs, lowering its 60W distortion
to levels below that of the one watt levels in the
original.

Audio Amateur is the only audio publication
that shows you how your gear works, why it is or
isn't good, how to make what you have better, and
how to build it successfully-from easily available first
quality parts; like 1% metal films, polypropylenes and

toroidal transformers.
Subscribing to Audio Amateur is also easy. $14

brings you four issues on a money -back -if -you're -
not -pleased guarantee. Or make that $27 for two
years' worth. Send along your check or charge card's

numbers with the coupon below-or telephone us
with your charge card order for faster service.

Audio Amateur Magazine A2

Box 516, Peterborough NH 03458 USA

Enter my sub for two years at $27.

 One year only (4 issues) at $14.

I enclose S  check 'charge card  MCIVisa 
('Include all numbers on your card and signature)

Name

Street & No.

Sute ZIP

Charge card orders: (607) 924-6526 1-4 EST., M -F.

ATTENTION DCM
TIME WINDOW

OWNERS
We now offer a convenient and attractive way to

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

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

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

11581

(516) 561-7558
DEALER INQUIRIES INVITED

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

"STATE OF THE ART"

IN STOCK ALWAYS!
Apt/Holman MILK
Audionics
Dahlquist Nakamichi
Denon Po& Audio
Grado Quad
Magnepan R.H. Labs
Mitsubishi Yamaha
Audio Research

SHIPPED PREPAID
ANYWHERE IN U.S.
TRADE-INS WELCOME.H 1-503-2924401Fi

Rrt868GSWCarlyanland,OR9rZz5

 -`,rl+,ry!'C+-M+it,+:

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

Now has a larger selection of
Quality Components

Featuring:

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

We Ship Anywhere in the World

The Sounding Board, Inc.
75 Franklin Avenue

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

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

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

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

AUDIO HEIGHTS
"We do things a little differently"

To serve your Hi -Fi and Video needs.
Call us at (212) 237-9847.

Amber, Allison Acoustics, Audio Pro, Aiwa, ADC, AR,
ADS, AKG, Alpine Car Stereo, Audio Control, Bose,
DBX, Tandberg, Thorens, Onkyo, Nikko, Sherwood, Or-
tofon, Micro Acoustics, Stanton, RG, Omnisonic, JVC,
Hitachi, RCA, Ultravision Projection TV.

AUDIONICS BT -2 PREAMP $300. 502-228-1042.

AUDIOPHILE SPEAKER BUILDERS: JBL, EV, AUDAX
+ Ribbon tweeters. Mini to Monitors to Musical Instru-
ment, with tested, computer derived plans. Gold Sound,
P. O. Box, 141, Englewood, Co. 80151.

1i
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SOUND CONNECTORS*" are military grade speaker cables
and audio interconnects.

For the purist-Sound Connections offers an assortment of
silver coated copper interconnects and speaker wire.

For the enthusiast-Sound Connections offers an assortment
of purely drawn copper interconnects and speaker wire.

SOUND CONNECTORS*" are recommended by many of the
better audio manufacturers and can be auditioned at finer retail
dealers.

For further information and a free brochure
write: Sound Connections Intl.
8415 Tangerine PL, Tampa, FL 33617 i
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FOR SALE
AUDIONICS-NEW PRODUCTS

We offer the complete Audionics line: BT2 preamp, RS1
preamp, CC2 amp, Space and Image Composer,
BA150 amp, RVP/RVR replacement Revox A77 Elec-
tronics & LK1 turntable. By appt. Free shipping in cont.
U.S. We ship worldwide. Visa & M.C. OXFORD AUDIO
CONSULTANTS, Box 145, Oxford, OH 45056. (513)
523-3333, TELEX via TWX: 810 470 8487. Cable:
OXAUDCON

AUDIONICS = VALUE
Audionics continues to stand the test of time as a cost
effective product. If you are new to high end audio or an
old audiophile, consider a product that you will want to
keep. Audionics BA -150, CC -2 amps. RS -1 and BT -2
pre amps and the LK-1 Turntable. FREE shipping and
advise from Audio House, 4304 Bryan Dr., Swartz
Creek, Mich. 48473 (313) 655-8639 by appointment.

AUDIO PULSE Model One, $250; Sleeping Beauty Shi-
bata, $75; Soundcraft. Equalizer, $75 (415) 376-8305.

AUDIO PURIST BY KENWOOD L -07C II PREAMP
$589, L-07MII mono power amps (150w each) $789
pr., KD-600 turntable (without arm) $265. All mint con-
dition with cables. Shipping and insurance prepaid. E.
Church, 9010 Harford Rd., Bait., MD 21234.

AUDIO RESEARCH AT
CSA AUDIO DESIGN

Discover latest state-of-the-art Audio Research amps
D60, D120. New performance plateau.

CSA AUDIO DESIGN
193 Bellevue Avenue
Montclair, NJ 07043

We ship anywhere. VISA/MC.

AUDIO RESEARCH D-1008, $950 or best offer,
(612)426-1645 days.

AUDIO RESEARCH ELECTRONICS AT
KENNETH WAGNER AUDIO SYSTEMS

The new 6B preamp and D90 amplifier make beautiful
music together. This combination possesses a palpable
three dimensional realism unequalled in today's market.
Their combined price $3,590.00 (6B - 1,495 - D10 -
$1995.00) is less than some preamplifiers currently
available. In this perspective they are seen as an abso-
lute bargain. Hear this musical duo at:

KENNETH WAGNER AUDIO SYSTEMS
841 S. Dixie Highway

West Palm Beach, Fla. 33401
Tel: 305-833-0448

MC Free Shipping in the U.S.A. Visa

AUDIO RESEARCH SP6A $745, D1108 $1825. DO-
LP1 crossover $185. ATH-7 phones $90. 319-338-
6962.

AUDIO RESEARCH SP6A, $850 Dahlquist DO -10 with
stands $625, Lux M-4000 180/180 watt amp $700,
Lux L85V integrated amp $375, Marcof PPA-1 $60,
Black Widow arm $90. (405) 360-8867.

FOR SALE
AUDIO RESEARCH D-100 B $500, SP -4 $400, Mag-
nepan MG - 1 $400, Formula -4 Mayware $50., Dyna-
vector DB-505 $350. (812) 232-2927.

AUDIO RESEARCH D52B $700. S.T.D. 305 M Turn-
table (Balck) with Magnepan Arm $600. (503) 641-
5937.

AUDIO RESEARCH D-79 TUBE AMP. Practically
brand new. Hardly ever used. $2,000.00. Fabulous am-
plifier. Call 813-447-1487 6 pm or after 11 pm EST.

AVAILABLE SERVICING DATA for Hi -Fi units, Tape
Recorders, Auto Radios, CB's, Scanners, TV's, and
VCR's. PHOTOFACT® 1981 Index lists data available
and source on over 110,000/consumer electronics
units. Send $2.50 plus 50 cents shipping to Howard W.
Sams Co., Dept. X01 12, 4300 W. 62nd Street, Indpls,
IN. 46268.

A -Z SELECTION OF STEREO -ESOTERIC COMPO-
NENTS at Wholesale. Free catalog. Audio Unlimited,
1798 Technology Drive, San Jose, CA 95110. (408)
279-0122.1-6 M-Th.

BASS MINT SUBWOOFER
This incredibly accurate yet reasonably priced
subwoofer is available only at Q/LC Audio. Call or write
for more information on this truly remarkable product.
Q/LC Audio, 1006 Berkshire Road, Dayton, OH 45419
(513) 298-9330. (513) 293-7287. Dealer inquiries wel-
come.

A ciIHIGFEc I1QW1
Tyg

REMó f DISCS
The Thompson Vocal Eliminator can actually remove most or

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

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

211

We manufacture a full line of high quality audio and recording
equipment. You will probably have to pay twice as much
elsewhere to obtain comparable quality. Only Direct Sales make
our prices and quality possible. Send S1 for a 20 page brochure
and 20 minute demonstration record.

Write to: LT Sound, Dec*. AU, P.O. Box 338,
Stone Mountain GA 30086 Phone 404 493-1258

SONEX
SONEX is a specialized acoustical treatment material manufactured from a

high density open -cell urethane which is then formed to our own
proprietary shape for optimum absorption and deflection.

SONEX is an excellent product for in -home audio system applications and
will contribute a marked improvement to any existing hi -fl.

When properly applied SONEX will: Reduce slap echo
Smooth frequency response
Lower noise levels
Eliminate problem standing waves
Control room flexure

For further information and a free bro-
chure write:

Dealer inquiries welcome

Esotech Inc.
7778 Mitchell Rd.
Minneapolis, MN 55344
(612) 934-5790

LOWER
LOUDSPEAKER

DISTORTION

The VMPS Tower II speaker system
offers all of the features and much of
the performance of the low -distortion
Super Tower series in a compact, 43"
high, lower -cost format.

THD with 1 Watt input is no more than
0.7°/o from 22HZ (-3dB bass cutoff
fregency) to 30kHz. Outstandingly high
sensitivity (99dB/1W/1m), power
handling (300W rms), and maximum
undistorted output levels (126dB/1m)
make the Tower II suited to virtually
any amplifier or listening environment.
Other unique features include minimum
phase response, a new, high definition
polypropylene cone midrange, single
amp or biamp operation without an
external crossover, level controls with
50dB of adjustment range, internal
wiring with Monster Cable, and mylar/
polypropylene crossover componentry.

Write for our brochures and a reprint
of Bert Whyte's article "Towers of
Power" from the May 1980 AUDIO.
Other VMPS speakers from $78 to
$1699ea.

VMPS AUDIO PRODUCTS
A division of (tone Audio

7301 Rockway El Cerrito, CA 94530
(415) 526-7084
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COTTER EQUIPMENT IN STOCK
Limited quantities of Mitchell A Cotter equipment in fac-
tory sealed cartons are now available for immediate de-
livery:
B-2 Isolation Platform $450.00
MK -2 Moving Coil Pick-up $550.00
NFB-2 Noise Filter/Buffer $500.00
PSC-2 Phono Signal Conditioner $550.00
PW-2 Master Power Supply $450.00

Free freight anywhere in continental U.S.
For More Information write to Audio Resources. P.O.
Box 507, Selden, New York 11748

7 GOOD REASONS TO READ TRANSCENDENTAL
AUDIO'S new catalog:
1. The JORDAN 50mm MODULE - A wideband
(150Hz-22KHz) midrange/tweeter from England. The
dynamic driver that rivals the transient detailing of fine
electrostatics.
2. POLYSTYRENE AND POLYPROPYLENE AUDIO
GRADE CAPACITORS. .01 of to 10.0 of for x -over and
preamp mods, new construction.
3. Low DCR air core Ind. to 5.0 mh. #12 + 16 wire.
Why use "Super" speaker cable without 'em? Custom
winding avail. Dealer inquiries invited.
4. Unique subwoofer designs with twin bextrenes in
push-pull vented enclosures for articulate bass to 23 Hz
with seamless x -over.
5. The new DYNAUDIO 8 U" woofer from S.E.N. Labs
in Denmark that handles 1 kilowatt for 10ms.
6. Polydax soft domes + bextrenes from 5'a" to 10".
7. Ribbon + Polymer super tweeters form JVC. Foster.
Send $1.00 for catalog. Transcendental Audio, 6796
Arbutus Street Arvada, Colo. 80004. 303-420-7356
9:30-5:30.

WISCONSIN HAS: Audionics, Acoustat, Denon, Hafler,
Audio Control, NAD, Polk, Grafyx, Adcom, Stax, Grado,
Luxman, Dahlquist, Micro-Seiki, Grace, and Aiwa. We
invite specific inquiries. The Sound Seller, 1706 Main
Street, Marinette, WI. 54143. (715) 735-9002.

BOB CARVER'S GREATEST HITS
Are Ready and Waiting for YOU! The Sonic Holography
Preamp! The Magnetic Field Amp! (It fits in your palm &
delivers over 200 watts rms/chan). Plus the new
CARVER Products just announced. All Available from
DESIGNATRON'S STEREO STORES, Inc. 260 OLD
COUNTRY ROAD, HICKSVILLE, NY 11801. We ship
prepaid and insured in cont. USA. (516) 822-5782.

PROPER TONEARM GEOMETRY!! Optimum offset
angle, overhang, vertical pivot height and angle. Reso-
nance damping construction. Jewelled pivots. Height
adjustable while playing records. Effective mass 2.5
grams. Damped cueing. Anti -skate bias. TA -3A with sili-
cone damping, $249.00, "Universal" nylon hardware,
$1.00; alignment protractor, $3.00. Prices include pos-
tage and money -back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425 TF

PS AUDIO AMP AND PREAMP. Why settle for less?
Pre -paid ship. GENE RUBIN AUDIO (213) 571-1299
(Pac.).

TAPE HEAD REFINISHING - Precision method full -fre-
quency response. $15.00 ea. One day service. E.
Maher, 5 Evans Place. Orinda. CA 94563.

PS AUDIO
Simply better! AUDIO SALON 1612 Elizabeth Ave.
Charlotte, NC 28204 (704) 333-3306 Shipping Free.
Hours 11 am - 7 pm.

PSE STUDIO IB PREAMP, Excellent, $495, Gary
(408) 867-3478.

PYRAMID METRONOME 2+2W SPEAKERS. Like
new. $2200. (812)372-6975.

QUICKEST AIRMAIL DIRECT FROM TOKYO: All
brands of Cartridges & Arms of Japan. Ask for latest
Quotations with $1 for postage. JAPAN AUDIO TRAD-
ING CO., LTD., Saikaen Bldg., 4-33-21,
Kamimeguro,Meguro-Ku,Tokyo 153 Japan.

RABCO SL -8E REBORN: optoelectronic circuits, low
mass redwood shell, precision bearings. Rated #1 by
Audio Journal, $600 mod. AUDIOETC, Box 55, Lans-
ing, IA 52151 (608) 782-5845 evenings.

RIBBON FOR "D010"
Now from JG ACOUSTICS an internally mounted
ribbon tweeter modification. The improvement is
stunning. The complete kit costs only $200.00.
Also, listen to JGAI Monitors and watch for JGA's
new tube head amp.

Ask your dealer or contact:
JG ACOUSTICS

574 Walnut Str., Denellen, NJ 08812 (201) 968-
8771

IN NEW ENGLAND...
No hyperbole - just the kind of knowledge. creativity, and dependability you expect from a
dealer who represents these manufacturers.

(evinson
M.A. Cotter Magnepan Nakamichi Symdex
Dahlquist Marcof Oracle Vandersteen
Denon Mirage Pyramid VPI
DCM M & K Signet Win Labs
Dynavector NAD Supex Yamaha
Fidelity Research

grAlig- - -
M -W10-6
Th. & Fri. 10.- 8

105 Whitney Ave., New Haven, CT (203) 777-1750 Master Charge, VISA, AMEX Sat.10-5

ADS
ADS Pro
Apt -Holman
Audionics

Audio Pro
Bryston
Carver
Conrad -Johnson

Grace
Haller
KEF

5 listening rooms ... New England's largest
Audiophile record dealer... Keith Monks
record cleaning ... In-store service ..
All shipments pre -paid.

innovative. WINO
DEDICATED TO MUSICAL EXCELLENCE

OUR DEMONSTRATIONS OF AUDIO EQUIPMENT ARE UNIQUE WE OFFER UNLIMITED TIME ID EVALUATE THE VERY LINE
COMPONENT'S WE FEATURE OUR EXTENSIVE EIBRARY OF QUALITY RECORDINGS ENABLES YOU 10 DETERMINE WHICH
COMPONENTS ARE OPTIMUM OUR EXPERTISE WILL HE VOL: TO DECIDE WHAT IS BEST AS WELL AS TO ENSURE A PERFEC 1
MATCH 10 YOUR USTFNIND, ENVIRONMENT
YAMAHA, NAKAMICHI, BRYSTON, APT-HOLMAN, COTTER, BANG & OLUFSEN, DAHLQUIST, NAD, BOWERS & WILKINS,
QUAD, LINN SONDEK, BEDINI, SHAHINIAN-OBELISK, BOSTON ACOUSTICS, PYRAMID, OHM, KLIPSCH, INNOTECH,
DENON, MARCOF, ADS, LS3/5A, REVOX, JVC PRO -LAB, FIDELITY RESEARCH, SIGNET, SUPEX, DYNAVECTOR, ETC....
FEATURING KLOSS VIDEO. DIGITAL AND DIRECT DISC RECORDINGS.

REDII LARDS
ACCEPTED PIN...'. .

182 HENRY STREET  BROOKLYN HEIGHTS. NY 11201  (212)5960888

REGAL REGA RESEARCH
We are pleased to offer the complete line of Rega prod-
ucts: Planar 2, Planar 3, Planar 3 Arm and R-100 Car-
tridge. By appt. Free shipping in cont. U.S. OXFORD
AUDIO CONSULTANTS, Box 145, Oxford, OH 45056,
513-523-3333, TWX 810 470 8487.

ROGERS, CHARTWELL & SATTERBERG
At last there is a properly designed moderately priced
bass unit for augmenting the Roger/Chartwell LS3/5a.
The Satterberg MW -2 offers convincing bass extension
via a passive crossover network and the LS3/5a--MW-
2 system is less than $1300. We also offer the complete
line of Rogers speakers, Chartwell speakers and Rogers
electronics. By appt. Free shipping in cont. U.S. OX-
FORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056, 513 523 3333, TWX 810 470 8487,

ROGERS LS3/5a, SATTERBERG, CHARTWELL,
KENWOOD, Purist, Micro Seiki, Grace, Lustre, Supex,
Adcom, Marcof, Dynavector, PSE, Audire, Spectra, Ax-
iom, LiveWire, more . EXCEPTIONAL AUDIO
(213)961-6158 eves & wknds. PST.

SACRAMENTO -CHICO AUDIOPHILES ! ! ! We highly
recommend: ACOUSTAT' AMBER' CONRAD-JOHN-
SON' VPI/DENON HYBRID. HCM AUDIO (916) 343-
0558 Appointment Only.

SATTERBERG: SEE ROGERS, CHARTWELL & SAT-
TERBERG

SELL or TRADE YOUR McINTOSH or MARANTZ
TUBE EQUIPMENT, and WESTERN ELECTRIC prod-
ucts for new or used High End equipment. Crossover
networks for the best of AUDAX (POLYDAX), COLES,
DALESFORD, JORDAN, and others. New PIONEER Se-
ries 20 equipment 40 to 60% off list price. Tony Thom-
as, 3303 East Denny Way, Seattle, WA. 98122 (206)
323-4987.
TOP -RATED CARTRIDGES UP TO 70% OFF!! We
offer lust about all of the finest phono cartridges on the
market at the lowest possible prices. Our selection in-
cludes several brands that are typically sold at the full
retail price. Call or write to us for prices on ACUTEX.
ADC, DYNAVECTOR, GRADO, NAGATRON, ORTO-
FON. SHURE, SONUS. STANTON and more. Just call
(212) 254-3125 or write to: DIRECT DISCOUNTS LTD.,
P.O., BOX 841, COOPER STATION, NY 10276. We
accept M/C and VISA and will ship COD if requested.

SNELL ACOUSTICS NOW AT DESIGNATION
For the smoothest octave -to -octave performance of any
dynamic speakers -its Snell Acoustics. Come hear the
affordable new Type I. It eliminates floor boundaries
from your music. Come audition the newest version of
the famous Type A. It's beautiful to hear and beautiful to
see. For information and quotation: DESIGNATRONS
STEREO STORES, INC., 260 Old Country Road, Hicks-
ville, NY 11801. (516) 822-5782.

SOUTH CAROLINA'S ONLY HIGH -END STORE the
finest audiophile equipment: British American Sound,
P.O. Box 1247 186 King Street, Charleston, SC 29402

SPEAKERKITS OF NEW YORK. Listen before you
buy. Save up to 50% on raw drivers, assembled sets,
and kits. Speakerkits, 247-38 Jericho Turnpike, Bel-
lerose, NY (516) 354-7006.

SPEAKERLAB & NAD IN SALT LAKE CITY
Hear all the Speakerlab speakers and NAD components
at Speakerlab 2121 S. 1 1 th E., SLC, UT 84106 801-
487-8184.

SPENDOR-NEW SPEAKERS
In addition to the renowed SA -1, BC -1 and BC -3. we
now offer TWO NEW Spendor loudspeakers, the SA -2
and the SA -3. By appt. Free shipping in cont. U.S. OX-
FORD AUDIO CONSULTANTS, Box 145, Oxford, OH
45056, 513-523-3333, TWX 810 470 8487.

SPICA, a wonderfully accurate speaker! Have
you heard it? Audio Connection, Verona, NJ, 201-
239-1799.

STAX SRA-1ZS PREAMP (EC) $200. Denon 103C
Cartridge (GC) $50. (919) 945-5310.

STEREO REPRESENTATIVES NEEDED!!!LOWEST
POSSIBLE PRICES!!! OVER 100 BRANDS!!! KRASCO
Rep -AO, 998 Orange Ave., West Haven, CT 06516.

SURPLUS CATALOG 8,000 items: Electronics,
Stereos, Speakers, Alarms, Tools, Games, Solar, Auto -
Home, 8 Issues $2.00, BNF (A) 119 Foster St., Pea-
body, MA 01960.
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TAPCO and ELECTRO -VOICE, mixers. equilizers,
amps, mics. and raw loudspeakers. Write for low mail
order prices, Sonix Co., P.O. Box 58. Indian Head, MD
20640 8-9

TECHNICS RS -1520 PROF REEL DECK, REMOTE,
COVER, rarely used. (61 7) 272-7680 after 8 pm EST.
$1200.

TECHNICS SPIO MK II with obsidian lava base $795.
Lustre GST-80t arm $250. Mint. (612) 934-2755 CST.

THE AUDIOPHILE BEST SOUND PER DOLLAR
SYSTEM

(under $2200)
Regaplanar 2 turntable
Rega Cartridge
Haller DH -101A Preamp
NAD 4020 Tuner
Haller DH200A or Morduant-Short Padgient II's
DCM Time Windows

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

(212) 683-0925
We ship anywhere (AE., M.C., VISA accepted)

THE BIG "10" SYSTEM (Under $10,000)
TURNTABLE:
TONEARM:
CARTRIDGE:
SET-UP:
PRE -AMP:
POWER AMP:
SPEAKERS:

Oracle or Linn Sondek
Linnitok
Linn-Asak
Audio Interlace
Audio -Research SP6-B
Audio -Research D-120
Snell Type A's or Acoustat
Monitor Ill's

TUNER: Rogers T-75
TAPE DECK: Tandberg TD -20A

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 683-0925
We ship anywhere (M.0 . A.E., and VISA accepted.)

Bob Heenan Sells
Great Used
Equipment

Sound Advice
Box 782
Brookline Village
MA 02147

PREAMPLIFIERS: Magnepan Unnrac-1

SME 3009/1
Audio Research Dynavector Ruby (new)

SP3A-1 FR MC -201 (new)

Bernmg TF-10 Dentin DL303 (new)

Carver C4000 van den HUL/Denon

Advent 300 103C (new)

Quad 44 Keith Monks KMAL

Theta A updated Mk3

Crown SL -1

Haller DH -101 SPEAKERS:
DynacoPAS2/3X/

PAT4/5 Quad ESL
KLH-9

Snell A improSed

Dahlquist DO -10

Acoustat 3

Chartwell LS3/5A
Infinity RS4 5

ElectroVoice
Patrician 800

Dynaco
A.10/A.25/A-35

POWER AMPLIFIERS:

Michaelson/
Austin TVA -1

Lux MB3045

Series 20 M-22

Crown PL -1

Bose 1801

Phase Linear 200/
4001i/700B

DB Systems 6 (new)
KenwoodLONM

Dynaco Stereo 70

TURNTABLES/
ARM98CARTS:

Linn Sondek LP -12

880 4002
Thorens TD126/il
AR-Xa&Xb

Pioneer PLC -590

Series 20 P6-1000
Hadcock GH-228D
Ratico SL -8E

MISCELLANEOUS:

KLH-8/13
Advent woofers

Advent MDC-1 mike

Nakamichi

System 1 rack

Bose 2201

HK Citation X

ReVox B77 /hispd.

McIntosh MI -3

Quad AM -3

hundreds more products

too numerous to print Call
for details Sorry, no lists

Equipment bought, sold
traded & brokered

(617) 969-2727

TEST EQUIPMENT, POWER SUPPLIES AND
PARTS. Used Tektronix, H.P., Kepco. SASE for price
list. APT Enterprises, 436 Orange St.. New Haven, CT
06511.

THE INTERMEDIATE AUDIOPHILE SYSTEM
(Under $4,250)

Turntable: REGA PLANAR 3
Cartridge: DYNAVECTOR RUBY KARAT
Set-up: MUSICAL FIDELITY
Pre -amp: PRECISION FIDELITY C-7
Power Amp: TRILOGY
Speakers: SNELL TYPE 1
Tuner: ROGERS T-75

SOUND BY SINGER
227 Lexington Avenue
New York, NY 10016

(212) 684-0925
We ship anywhere (A.E., M.C., and VISA accepted)

THETA PREAMP $800. (sí399). 502-228-1042.

SIEMENS, TELEFUNKEN, GENALEX AND AM-
PEREX and other top quality audio tubes available at
very competitive prices. Contact Jim Wallace at 1203
Success St., Pittsburg, PA 15212 or (412) 322-4706TF

SILVER AUDIO CABLES - hi quality. line stranded
silver coated copper conductors w/teflon dielectric
and outer packet. High conductance and propaga-
tion velocity. Low capacitance. Stereo pair w/gold
plate RCA plugs w/relief springs: 't. meter= $20,
lm -$25, 2m-$40. Custom Lengths and connec-
torsavad. Add $1 .00 per order shipping. Texas res-
idents add 5% sales tax. New offerings include a
superior speaker cable - 13 ga. silver coated copper
w/2 silver shields: " glass turntable "mat", re-
mote switching acc.. etc. Send SASE for complete
product offerings. STEPHEN WOR-
SHAM LABS, 3720 Maplewood Dr., Dallas, Tx
75205.

AUDIOPHILE ELECTRONICS FROM CROWN
You know CROWN as the professional standard in
broadcast and in live performances. Now CROWN'S
new DISTINCTION SERIES brings you that total integrity
and the most music for your home The DL -2 Preampli-
fier. The SA -2 Self -Analyzing Amp. & EO-2 Equalizer.
For information & quotes write DESIGNATRON'S STER-
EO STORES inc. 260 OLD COUNTRY ROAD, HICKS-
VILLE, NY 11801. We ship prepaid & insured in Cont.
USA (516) 822-5782.

SEQUERRA TUNER, PERF, COND., WARRANTY.
(201) 746-2794.

AUDIO
HORS//ONS

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

Issue k4 is now available. It contains reviews of CRAMOLIN contact cleaner.
the DYNAVECTOR DV -100R and DV -100D moving -coil cartridges, the LINN
Ittok LVII pickup arm, the MARCOF "Glass Mat" platter plate, the HAFLER DH -
200, MICHAELSON & AUSTIN TVA -1, SUMO "Power", and SUMO "Gold"
power amplifiers, the MICRO SEIKI BL -91 and ORACLE turntables, the MUSI-
CAL FIDELITY bb -1 and POWERLIGHT MC -4 pre -preamplifiers, the SAEC
SS -300 platter plate, and the SPECTRA Disc Cushion. Issue k4 also features a
survey of interconnecting cables with reviews of cables from AGI. AUDIO -
CRAFT, AUDIONICS, AUDIO NOTE, AUDIO-TECHNICA, BELDEN, DISC -
WASHER, FULTON. MELCO, MITCH COTTER. NEUMANN. PETERSON. SAEC,
SOUND CONNECTIONS, SOLAR TRADING, SUPEX, and ZEPHYR.

Subscription rates to AUDIO HORIZONS*. for four (4) issues are: U.S. - 616.
(820. by FIRST CLASS MAIL): Canada and Mexico - 818. (822. by FIRST CLASS
MAIL): and outside North America - 824. (AIR MAIL). PLEASE REMIT IN U.S.
FUNDS ONLY. Sample copies of all issues of AUDIO HORIZONS are available for
85.50each (U. S., Canada, and Mexico). end 67.00 each (outside North America).

Heroic Return to
Minimalism Heralded
Ears Nova presents high quality music
reproduction equipment in an environ-
ment which is relaxed and comfortable.
With care and integrity we will help
build a playback system in your home
that is uniquely satisfying.

BEDINI BRYSTON  CONRAD-JOHNSON 
DENNESEN GRACEHEGEMANKEF

'LINN DISC PLAYBACK (turntable -h arean),-
cartridSe9  LINN-ISOBA(2IK  MISSION 
MITCHELL COTTER  NAD  NAIM AUDIO
ORACLE  PSE  PYRAMID -METRONOME 
REGA PLANAR  ROGERS  SHAHINIAN
OBELISK  SNELL  SUPEX  THIEL  VPI

et i.w Nma 749 middle neck road, great ,irk, new York 11024 (516) 466 -5674

$50 CASH REBATE.*

THE ELECTRONIC SUBWOOFERTM
Achieve true vubwoofer capability (flat response to 20 Hz) from your Allison speaker
systems. Also gives similar results when used in conjunction with other well designed.
lung excursion. acoustic suspension systems such as AR. Advent, and others.

ALLISON ACOUSTICS INC. 7 Tech Circle, Natick, MA 01760
For literature and information call 1600) 225-4791. In MA 1617) 237-2670.  Until May I, 1981.
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IS IT THE BEST?

The latest issue of AUDIOGRAM reviews the Musical
Concepts modifications of the Haller Preamp. Write for a
copy of the review.

MKH 101 Kit
MKH 101 Super Kit
MKH 200 Amp Mod Kit

$100
$200

$45

Write for details on precision polypropylene RIAA Kit.

MUSICAL CONCEPTS
522 Impala Lane

Hazelwood, MO 63042
(314) 895-4984

Dealer inquiries welcome.

IVIE ELECTRONICS REAL TIME ANALYZERS, etc.
Some very slightly used demonstrators at discount. Full
factory warranty. Money -back guarantee. JML Compa-
ny, 39,000 Highway 128, Cloverdale, CA 95425.

J. B. LANSING SPEAKERS IN CABINETS 15"
LE15A woofer, LE85 horn, 500 cycle xover. $250 pair.
(201) 635-6277, eves.

PHILIPS AND AUDAX LOUDSPEAKERS in stock at
good prices with competent service. MADISOUND
SPEAKER COMPONENTS, 431 W. Gorham, Box 4283,
Wisconsin 53711 (608) 256-7337.

JANIS WOOFERS
are the best universal subwoofers available. Hear them
together with the Interphase crossover amp at OXFORD
AUDIO CONSULTANTS, Box 145, Oxford, OH 45056.
By appt. Free shipping in cont. U.S. We ship worldwide.
(513) 523-3333, TELEX via TWX: 810 470 8487.
Cable: OXAUDCON.

JBL PARAGON - JBL's FINEST! Mint condition at Y,

price $2400. (212)371-1900.

KILL LOUD TV COMMERCIALS AUTOMATICALLY.
Complete plans, $5.00. Bridges, 1248 N. Denver, Tul-
sa, OK 74106.

KINETIC AUDIO SPEAKERS, in stock at excellent pric-
es. Send $1.00 for the lowest prices and superior ser-
vice on all Fine Audio Components. Sound Source,
11450 Overseas Highway, Marathon, Fla. 33050.

KIRKSAETER at Audio Connection, Verona, NJ
201-239-1799.

KLH/BURWEN TNE-7000A, noise reduction unit, new
sealed carton w/warranty $220.00. Will ship. 201-534-
9817.

PROBLEM: THE HIGH COST OF PREMIUM CAS-
SETTES "The Audiophile's Choice" has the solution
with its guaranteed 20 to 20 cassette. Send $2.00 for a
C-60. Box 888, Kingsport. TN 73660.

Just what Miami was listening for.
ACOUSTAT  AGI  AUDIO TECHNOLOGY  AUDIRE  BOWERS & WILKINS  CM LABS  CONNOISSEUR
CONRAD-JOHNSON  DAYTON WRIGHT  DECCA DENNESEN DYNAVECTOR ELECTRO RESEARCH
FRIED  GOLDRING  GRACE  KEITH MONKS  KENWOOD PURIST  LUSTRE  I. A. MICHELL  MARCOF

NAD  ORACLE  PETERSON AUDIO- POLK AUDIO  PS AUDIO- R. H. LABS  SHAHI NIAN  SOTA
SPICA STD SUMIKO SUPEX THRESHOLD  VPI  WIN LABS

))Audio Caruso
13831 S. Dixie Highway (U.S. 1) Miambya. 33176 (305') 253-4433

fpm
 220 watts Der channel

RMS continuous power.

 Advarced 'Class A'
circuitry.

 3dB dynamic headroom.

 Toroidal transformer
with variable impedance

capability.

QQ,C)
STEREO POWER
AMPLIFIER

The 440 also features high
performance Darlington
output devices, a two -
speed thermostatically
controlled fan, and dual
high speed relays to pro-
tect loudspeakers. The
QED 440 provides a
powerful, reliable, afford-
able choice for intelligent
Class A amplifiers.

power liño e 'tlns 2 esa than

CM 1FSTAR ELECTRC7NIC DESIGN
2210 Cemo Circle, Rancho Cordova, CA 95670
Available in Canada through TC Electronics, Montreal.

LINN DISC SYSTEM, SPEAKERS 8 NAIM
We know that some components reproduce sound
much more faithfully than others. For those who can
hear the difference we offer the Linn Disc System: Linn
Sondek LP -12, LV-II arm & Asak cartridge; Linn speak-
ers: PMS, DMS, S.A.R.A. (uni- or bi-amped) & K.A.N.;
Naim electronics: head amp, preamps & amps. By appt.
Free shipping in cont. U.S. OXFORD AUDIO CONSULT-
ANTS, Box 145, Oxford, OH 45056, 513-523-3333,
TWX 810 470 8487.

LINN SONDEK LP12 TABLE W/LINN ITTOK LVII
ARM MINT $1200. (313) 646-6666 Nick. 8 months
old.

LOS ANGELES - GENE RUBIN AUDIO
PS AUDIO
ADCOM
HAFLER
NAD
LIVEWIRE

THIEL GRACE
LS3/5A DYNAVECTOR

3D ACOUSTICS KM LABS
CIZEK CONNOISSEUR

SPENDOR PLATTER MATTER
PRE -PAID SHIPPING (213) 571-1299 (Pacific Time)

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

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

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

44'4" Mid -Range. Solid back, ferrofluid
damped, fiber cavity pad. 400 to 4000 hz.
$19.50 ea.

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

MAGNAPLANAR TYMPANI 1 -D's, excellent. Audio
Research PC3 passive crossover system, new, never
used. $950 for both. (518) 827-4085 evenings and
weekends.

MARANTZ 7C with walnut cabinet & 88 with grille. New
tubes, perfect cond. $600 takes both - not sold sepa-
rately. Phil SMART. Box 35. Great Neck, NY 11021

MCINTOSH EQUIP. BOUGHT -SOLD -TRADED eves.
wkends; (6071865-5387: SDR, Box 387, Walton, NY
13856.
'  MILWAUKEE! THE AUDIO EMPORIUM: Acous-
tat, Amber, Audio Perfection Cables, Audio Pulse, Au -
dire, B&O, Beyer, Connoisseur, Conrad -Johnson,
Dahlquist, Denon, Dynavector, Genesis, Grace, Grado,
Hatter, Linn, Lux, Magnepan, Marcof, Mayware, Musical
Fidelity, NAD, Peterson Links, Polk Audio, RH Labs, Re -
vox, Rogers, Snell, Sonus, Stax, Sumo, Technics,
Threshold, wide assortment of accessories and direct
discs. Open Tues. Wed, Fri, Sat 10-6, Thurs 10-8.
Closed Sun & Mon. 6900 W. Brown Deer Rd., 354-
5082.

POLK 12's, $500. GAS PREAMP, $150. (812) 234-
7361.

A UNIQUE AUDIO STORE
Goodwin's is unique among audio dealers, offering a
few products which are acknowledged to be the best
values or simply the best available. These compo-
nents are properly set-up and may be auditioned in a
comfortable, relaxed living room environment. Our
reference is the Mark Levinson HQD system and the
ML -5 (Studer A-80) with 30 ips master tapes. We
operate by appointment to ensure a meaningful dem-
onstration under nearly ideal conditions.
Goodwin's sales & service for: The reference Mark
Levinson ML -1 & ML -6 preamps; ML -2 mono & ML -3
stereo power amps. The best sound/dollar Bryston
2B, 3B & 48 power amps.
The Linn Sondek LP -I2 and the best value Rega
Planar 3 turntables. The Goldmund straight-line
tracking tone arm - our reference.
We also recommend: Symdex, Quad, Scheiber 360°
decoder, Win Labs, Linn Ittok arm, Mitchell Cotter, FR,
Sequerra, & Vandersteen,
If you would like to avoid the planned obsolescence of
most stereo components and are interested in the
finest music reproduction, please call Goodwin's for
an appointment.
Goodwin's Inc. 33 Newbury St.
(617) 266-0608 Boston, MA 02116

Canadian export specialists
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FOR SALE FOR SALE FOR SALE
METAL FILM RESISTORS, RN55, 0.35 watt, 107 val-
ues from 10 ohms to 1 Meg, 256 each. 10 per value/
$1.80, 50 per value/$7.50. Send stamped self ad-
dressed envelope for list of values and order form. New
gold plated shielded RCA type phono plugs, $1.75
each. Minimum order $10.00. Quantity discounts avail-
able. Old Colony Parts, Box 243, Dept. A, Peterbor-
ough, NH 03458.

MIXER made especially for tape duplication. Will pro-
duce enhanced high quality second generation tapes.
KUHN ELECTRONICS, 1801 Mills Ave., Norwood, OH
45212. TF

Most cartridge lines and equipment at Wholesale-
Best prices, plus monthly specials. Free price list. Audio
Component Systems 2313 Redwood Place Lacey, WA
98503

MOVING COIL'S ARE NOW AFFORDABLE WITH:
THE SPECTRE HEAD AMP! Comparable with other
units costing 4X the price. $64.95 including shipping
anywhere in the Continental U.S. (pre -paid and C.O.D.
only). Inquiries S.A.S.E., SPECTRE AUDIO, P.O. Box
8025, San Jose, CA 95155. (408) 262-2160.

NEW AND USED EQUIPMENT FOR SALE: USED-
ARC SP5 Preamp $400; D100A Power amp $600;
D1008 Power amp $600; SP4A Preamp $600; also
D350, SP6, etc. AUDIONICS BT -2 Preamp $350; CC -2
Power amp $350. BRAUN TG 1004 open reel tape re-
corder $500. B & O 4002 Turntable $695. NEW-
BEVERIDGE RM-1 /RM-2 Preamp $1,700. EMT Car-
tridge $200. STD Turntable $400. DYNAVECTOR Car-
tridge -20B $107; 20C $175. DV505 Tonearm $250.
THORENS TP126 MKII $500. Write The Sound Environ-
ment, 5421 S. 84th St., Lincoln, NE 68516 or Call
John (402)423-8733.

NEW ENGLAND ELECTRONICS EXCHANGE
provides a national marketplace for audiophiles buy-
ing or selling quality new and used equipment.
Monthly newsletter subscribers enjoy the benefits of
its nationwide distribution, equipment grading
standards and the guarantee of full and prompt pay-
ment for products sold. Write or call free for a free
sample newsletter or subscribe ($6.00/yr.) 617/
491-3000. (7-11 PM EST/M-F) Box 82 Harvard
Square, Cambridge. MA 02138.

NEW! STEP ATTENUATOR Volume controls for solid
state and tubes. 24 position silver contacts with 1% MF
resistors. Rowland Research phono section, WIN Labs
direct coupled power source and electronic crossovers
set for 20 db gain and bypass the hi level section of your
preamp all for highest signal resolving transient detail,
definition and zero TIM, semi -kits and assembled. Po-
lypropylene cone 8" woofers, B4 alignment -3db at 30
Hz extremely tight and articulate recommend in push-
pull. Unbox semi -kit enclosures. Jordan 50mm Modules
that phase coherently do most of the work in your sys-
tem, fits Unbox toppers. Polymer tweeters for timber and
air. Polystyrene and propylene caps from 20pf to 10u,
air core inductors with sib and #12 wire, dealer inquir-
ies invited. Jordan Manual 26 page text on sound and
speaker design $2.50. Catalog $1.50 TRANSCENDEN-
TAL AUDIO, 6796 Arbutus St. Arvada, CO 80004 (303)
420-7356.

NORTHERN CALIFORNIANS
It is our goal to make the joy of music possible for every-
one. At any price we offer solid value, superior perform-
ance, and traditional service.

We operate on the theory that you as our customer
will achieve the greatest long term satisfaction only
through a careful analysis of your audio requirements.
We strive to offer sober, highly cost effective solutions to
meet your specific needs. Please stop in for a refreshing
experience with music.

OUR SELECTION INCLUDES:
Magnepan Audioics Dahlquist
Tandberg Threshold Chartwell
Onkyo Audire B&W
JVC Hatter Cizek
AKG P.S.E. AVID
Denon Lux Stanton
Micro Grado Sig. AIWA
Connoisseur Son us M&K
Soundcraftsmen Grace Rogers

HIGH FIDELITY SHOPPE
1511 North Main Street

Walnut Creek, Calif. 94596
(415) 932-2242

'WE BUILD BETTER SYSTEMS FOR YOU"

OHM F SPKRS, MINT $950; lea: A -330u 53/5.
Dyna ST400 $475, Pat 4, FM -5, Phillips GA -212.
Shure Tp. 2, Barzilay Design V, offers. Beachy, 2300
Navarre Rd., S.W., Canton, OH 44706 (216) 454-
6372.

OVERSTOCKED, MUST GO Lux M2000 Power Amp
$480, M4000 Power Amp $850, PD441 Turntable
$350, T-2 Tuner $199, T-12 FM Tuner $395, L-3 Inte-
grated Amp $245, Acoustat X speakers $1395 pair,
Dahlquist D010 speaker $350 each, Pioneer Spec 2
Power Amp $499, Ram 512 Power Amp $599. 200
Pre -amp $699, Teac Model 2A Mixer $299. New, Fac-
tory Warranty. OTHER GOOD DEALS, WRITE OR CALL:
STEREO CLEARANCE HOUSE. 1029 Jacoby Street,
Johnstown, PA 15902. (814 536-1611.

PREAMP BUILDERS! Mechanical switching is noisey!
Touch switching is better. Complete details $6.95. Phil,
620 E. 3rd Ave., Roselle, NJ 07203.

PERFECTIONIST PRODUCTS. TA -3A tonearm: prop-
er geometry throughout. 2.5 grams effective mass,
$249.00. B & 0 4002 Tonearm Modification (kit or fac-
tory) allows use with cartridges having standard .5"
mounting, $199.00. Stainless steel ($2.50) and nylon
($1.00) cartridge mounting hardware. Tonearm Align-
ment Protractor, $3.00. Ivie Electronics test equipment
(new or demonstrators). VeritoneTM Interconnection
Cable: .03 ohms, 11 pico -farads, and $4.00 per
foot (any length) attached connectors (male or
female): gold plated, heavy duty RCA, $2.50 each:
Lemo or Posi-Lock, $10.00 each. Money -back
guarantee on above. Audiophile records (Sheffield,
Crystal Clear, Mobile Fidelity, etc.), and components
(Hafler, Marcof Audionics, etc.), list price. Shipping
included. JML Company, 39,000 Highway 128,
Cloverdale, California 95425.

DISCOVER
THE REAL
CAPABILITIES
OF YOUR
SYSTEM

ISO -BASE RD -1

WHY THE ISO -BASE?

IMPROVE DISC
PLAYBACKS
THROUGH
FEEDBACK
REDUCTION

The Iso-Base has been designed to produce as low a resonant frequency as
practical (3-5 Hz), with various weight tables by the use of multiple springs.
These springs are used in pairs of right and left hand wound to eliminate
compression spring torsional effects. Also, a minimum amount of
polyurethane damping material is used to subdue the resonant peak in a
reasonable period of time. The result is a turntable isolating device that
improves disc playback, by severely limiting external vibrations that are
returned to the stylus. The advantages are: truer bass -to -lower midrange
reproduction, which also unveils the higher frequencies; higher playback
levels without regneration; improved transients; and more amplifier power to
do its proper job.

A Sensible Improvement at an Affordable Price!
"Now Available Factory Direct"

SPECIFICATIONS
The Iso-Base RD -1 is constructed of natural wood and wood
products with a distinctive walnut finish
on the top and all sides. No vinyl covering is used.
SIZE: 3"high, 21"wide. 15"deep
SUSPENSION: Heat treated music wire compression
springs with polyurethane internal damping.
CAPACITY: Up to 20 lbs. (4 springs) over 20 lbs. (6 springs)
ASSEMBLY: Quick and easy by following the supplied
directions
WARRANTY: Limited -1 year.
Patent Pending

II -I r
without
ISO -BASE

(l with
ISO -BASE

Suggested Retail Price $60.00 East Coast $65.00 West Coast. Avai'able from Audio Dealers
Nationwide or "Factory Direct." Master Charge and VISAONLY. Phone orders Accepted
Monday -Friday 9 a.m.-5 p.m. Call or write:

Whiting Products
2969 State Street
P.O. Box 6176

Hamden, CT 06517
(203) 248-7903

(Suggested Retail Price includes shipping & handling.)

CHAMPAGNE
CELEBRATION
New Jersey, we love you. In

May, we're celebrating the
opening of our South Jersey
storé. Come in, hearcomponents
by B&W, NAD, REGA, 3D and
many more. Bring this AD and
receive a Personalized Gift.

PROFESSIONAL
AUDIO CONSULTANTS

299 Ridgedale Ave., East Hanover, N.J.
(201) 887-7550 by Appointment

 SOUTH JERSEY LOCATION 
48 W. Broad St., Hopewell, N.J.
(609) 466-0802 by Appointment

Our Advice is Sound
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FOR SALE FOR SALE FOR SALE

DOLBY FM CORRECTLY DECODED - $100. Also
encode/decode KIT tor recordists. Detailed information;
reviews. AD INTEGREX, Box 747, Havertown, PA
19083.

ELECTRONIC CROSSOVERS - ALL TYPES Updat-
ed definitive booklet describes applications, how to im-
prove speaker systems; $5.00 postpaid, credited to first
purchase. Huntington Electronics, Box 2009-A Hunting-
ton, Conn 06484.

,pular Science

AUDIOPHILE ACCESSORIES
DBP-2J SWITCH BOX 39.95 AU (gold jacks) 47.95
Selects between up to 4 phono inputs. Used with D8P-6 or WC.
allows for selectable loading of cartridges.

DBP-6 PHONO EQUALIZATION KIT 29.95
Allows adjusting the input capacitance of the phono input of every
preamp and receiver with low loss Polystyrene Capacitors

DBP-6MC RESISTIVE LOADING KIT 2915
Allows adjusting load resistance from 10 to 200 Ohms for for moving
coil cartridges. Gold plated phono plugs in both kits.

DBP-8 SPEAKER WIRE 12 pa., In 3,6, and 9 meter...InquIre.
DBP-9AU BANANA PLUGS Eight gold plated, soiderlaa 10.80

DBP-10 PHONO ALIGNMENT PROTRACTOR 19.95
Allows adjusting the lateral tracking error of a mounted cartridge to

within V. of one degree. Non -technical Instructions and case included.

DBP-11 CAPACITANCE LOADING SWITCH BOX 79.95

DBP-12 AUDIO CABLE 10 meter (33 ft) 59.95
Low capacitance (400pF1 stereo interconnect cable, terminated with
rugged gold plated phono connectors.

DBP-13J GOLD PLATED PHONO JACKS (1/4") 8 pk 10.80
DBP-13P GOLD PLATED PHONO PLUGS 8 pack 7 20
MODIFICATION AVAILABLE DB-1 to DB-1A 52.00

At your dealer or direct. Orders under $45, add $2.00 Handling.

DB SYSTEMS
Box 347E Jaffrey, NH 03452 (603) 899-5121
Dealer inquiries invited. Overseas distributors in Benelux. W. Germany.

Scandinavia, Japan, Hong Kong, Singapore, Taiwan, France.

RemoveVocals
Remove the lead vocal and substitute your own
voice with most stereo recordings using our new.
low cost VOCAL ZAPPER M. Great for practice.
professional demos or just for fun.

Electronics, Inc.
W. WItshire, Oklahoma Cttr, OK 73116 (405)a43 %7yr .

Rush my Vocal Zapper Kit. $24.95 plus $3 postage
& handling enclosed.

El Send assembled Vocal Zapper,$39.95 plus $3 post-
age enclosed.  Send Free Catalog

name

address

city state zip
PAIA Electronics, dept. 5A,1020 W. W ilshire, Okla. City, OK 73116

"DYNAMIC FOCUS"
The Pro -Reference Preamp exhibits outstanding "Dy-

namic Focus," (the ability to clearly define information
and sonically position or focus it with unrestrained pow-
er) thus achieving a sense of dynamics of live music and
an outstanding reproduction of the sound stage as pro-
cessed on the recording.

Dynamic Focus relates directly to our preamp's spe-
cial circuitry and unyielding power supply.

Our preamp does not come in a compact package;
on the contrary, it is the size of an amplifier and is con-
structed with the finest parts, such as selected film capa-
citors, special wire, low noise resistors, and etc.

Sonically it bridges the world of the Tube midrange
and the Transistor top to bottom clarity.

For further information write PAC/CP Audio at 104
East 25 Street, New York, N.Y. 10010 or call 212 673-
2978

DAHLQUIST DO -10 OWNERS
Up -date your DO -10 loudspeakers to State Of The
Art performance with the DRT-1 Ribbon Tweeter kit
and you will realize the amount of air, detail and
transients you have been missing with the original
tweeters. The DRT-1 kit comes to you complete with
two Flat Ribbon Tweeters, two Soft Dome Tweeters,
precision cross -over components and detailed in-
structions to replace the inexpensive piezo electric
elements. $249 Postage paid in U.S. Visa, M.C.,
check or money orders welcome. RANDALL RE-
SEARCH 719 Fernleaf Corona Del Mar, Ca. 92625
(714) 760-1539.

EINSTEIN SUPERCEDED! $1.00. 408 Vt. Daytona,
Fla. 32018.

ELECTRO -VOICE INTERFACE SPEAKER SYS-
TEMS, SENTRY MONITORS, RAW SPEAKERS - IMME-
DIATE SHIPMENT. (305) 462-1976.

FINE USED EQUIPMENT FOR SALE
Klipschorns, Van Alstine Amp (200 w/ch.), Audionics
BT2 preamp, DBX 124 Tape Noise Reducer. All less
than 2 yrs. old. Call Ralph at 412-682-6901.

FOR MUSIC LOVERS ONLY
We carry one of the finest selections of Audio Equipment
designed to reproduce Music available anywhere, and
backed by an outstanding service department. We also
keep you informed with a FREE Quarterly "Audiophile's
Newsletter" and offer a liberal Trade -Up policy. We will
guide you in your selection, but we let YOU make the
decision. After all, why should anyone (reviewer, dealer,
or friend) tell YOU how to spend YOUR MONEY'? LET
YOUR OWN EARS be your guide! There is NO "BEST,"
there are a number of excellent components that fit dif-
ferent persons individual needs. We can guarantee that
ANY equipment YOU select from us is high quality, reli-
able, and highly recommended.

AUDIOPHILE'S SOUND STUDIO
3313 University Avenue

Madison, WI 53705
(608) 238-7600

"THE FINEST IN STEREO COMPONENTS"

FOR SALE - BEVERIDGE 2SW Speaker System Im-
proved by owner $3990; Music Fidelity pre preamp,
$135; Threshold Cascode Amp $650; 509-946-1529
evenings and weekends (West Coast).

FULTON ACCESSORIES AT
KENNETH WAGNER AUDIO SYSTEMS

Loudspeaker wine brown & gold
Amplifier and tonearm interconnects
Kinetic barrier mat
Headshell wires
MC cartridge & transformers
Audio connector

Individually these products improve any stereo system
and as an aggregate they make a quantum leap closer
to the live musical experience.

KENNETH WAGNER AUDIO SYSTEMS
841 S. Dixie Highway
W.P.B., Fla. 33401
Tel: 305-833-0448

Free Shipping in the U.S.A. VisaMC

LEGENDS MAKE IIi1SIC :.
These legends are lo he found at Chestnut Hill Audio Amber Apature Audionics. Audire,
Axiom B & W. Bedini. B(yston, Caoasse Chartwell. M. A Cotter. DCM. Dayton -Wright. Decca,
Delinesen. Denun Deco Dyn,lvector Fidelity Research. Fried. Grace, Grado. Grant Lumley.
Hatter Hegenian Impulse Janis Kenwuod Purist Leach. Marco( Miraha Mordaunt-Short.
N A D Oracle. P S Audio Quaid Revor. Rogers. Sony Pro. Spender Stax. Symmetry.
It's : t. P,,, '-s0 'r-a:sties Threshold Trilogy. VPI Jed

9106 (215)923-3035.

CHESTNUT IIII.I. M11)II)

Please refer to the
abso!ute sound® Vol. 5
No. 20 (December 1980)
for a review of this signif-
icant loudspeaker.

SM-1

Inception Audio Ltd..
21 Progress Avenue.
Scarborough. Ontario,
Canada, M 1 P 4S8
Tel. (416) 298-3434

A
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FOR SALE FOR SALE FOR SALE
FRIED SPEAKERS 8 KITS

State-of-the-art sound. Try our prices! Fast, free ship-
ping. READ BROS. STEREO, 593 King St., Charleston,
S.C. 29403. (803)723-7276. Also Hatter, PS Audio,
NAD, Carver, more.

GAS Thaedra preamp $600 (313) 646-3639.

GENE RUBIN AUDIO - LOS ANGELES
PS AUDIO LINN SONDEK THIEL
NAD LINN ITTOK SPENDOR
HAFLER LINN ASAK SPICA
ADCOM DYNAVECTOR LS3/5A
DENNESEN GRACE 3d ACOUSTICS
KM LABS GRADO CIZEK
CONNOISSEUR LAST PLATTER MAT-

TER
LIVE WIRE STATI BRUSH V.P.I.

Pre -paid Shipping (213) 571-1299 (Pacific Time)

GET INTO BROADCASTING! Learn how to receive
free records, tapes, gel an FCC broadcast license, start
your own station. Free details "Broadcasting", Box
130-N5. Paradise. CA 95969

GET SOUND PRICES ON CAR STEREO -

SCANNERS - CB
Call or write Monday - Saturday 10-8 (312)960-
1327. Visa/M.C. R.S. Engineering, 522 Sherman,
Downers Grove. III. 60515.

GOING TO COLLEGE: Technics SL 1300 MK II -
$350; Pioneer CT -F1000 - $400; SAE 1800 Parame-
tric Equalizer $300. (907) 442-3665 after 8:00 pm
PST.

GOLD PLATED PHONO JACKS. Rear mount, gold
plated solid brass lack, w/gold plated ground flag and
hardware, $1.75 each. Will interchange with Audio Re-
search Sp3A-1's phono jacks. Gold plated solid brass
shield phono plugs, $2.00 each. Send stamped ad-
dressed envelope to flyer and order form. Minimum or-
der $10.00. Old Colony Parts, Box 243, Dept. B, Peter-
borough. NH 03458.

GONZA WIRE is 4112 gauge, twisted, SAFE speaker
wire 45c per ft, TMA Record Sleeve 50 for $15, COD
OK, Samples $1.00. Audio House, 4304 Brayan,
Swartz Creek, Mich. 48473. 313-655-8639.

GRACE! GRACE! GRACE! We highly recommend.
F9E'F9L70711'747. HCM AUDIO, Box 2029-G. Chi-
co, CA 95927 (916) 343-0558. Appointment only.

GRACE 8 SUPEX
We offer the Grace 747, 707 MK2 (Linn Mods for each).
704, F9 -E, F8 -L and Supex cartridges. By appt. Free
shipping. Visa & M.C. OXFORD AUDIO CONSULT-
ANTS, Box 145, OXFORD, OH 45056, 513-523-3333.
TWX 810 470 8487.

HAFLER DH -101 PREAMP
We expect to be in stock on this exciting new preamp by
Dec. 12th. Kit price is $199.95. Custom wired and test-
ed, $299.95. Immediate prepaid prepaid shipment ship-
ment via UPS. THE AUDIBLE DIFFERENCE, 435 Tasso,
Palo Alto, California 94301. (415) 328-1081. TF

HAFLER IN THE SOUTH!
In stock, the superb Haller DH -1 01 preamp and DH200
amp. kits & factory assembled. Also new models. Imme-
diate free shipping. Also Fried (Speakers. Kits), Carver,
Vandersteen, NAD, Mirage, Audionics, PS, Klipsch,
more. READ BROS STEREO, 593 King Street, Charles-
ton, S.C. 29403 (803)723-7276.

HAFLER-NEW PRE -PREAMPLIFIER
We are stocking the following: DH -101K $199.95, OH -
101A $299.95, DH -101 AP $399.95, DH -102 $74.95,
DH -103 $19.95, DH -104 $24.95, DH -105 $24.95,
DH -106 $19.95, DH -112 $74.95 (projected price for
new pre-preamp), DH -200K $329.95, DH-200KE
$339.95, DH -200A $429.95, DH-200AE $439.95,
DH -201 $24.95, DH -202 $24.95, DH -300A $449.95,
DH-300AE $459.95. By appt. Free shipping in cont.
U.S. We ship worldwide. Visa & M.C. OXFORD AUDIO
CONSULTANTS, Box 145, Oxford, OH 45056, 513-
523-3333, TELEX/TWX 810 470 8487, cable OX-
AUDCON.

HARMAN-KARDON HIGH TECHNOLOGY
SEPARATES, RECEIVERS, CASSETTE DECKS. BEST
PRICES - IN STOCK - IMMEDIATE SHIPMENT. (213)
243-1168

HEWLETT-PACKARD AUDIO AMPLIFIER GOOD
COND $750. ARX Turntable wired for use with it $75.
Astrocom Marlux reel deck w/reverse play hardly used
$350. Call 201-584-6433 evenings after 8.

HIGH END IN THE MIDWEST
Linn Sondek Rega Theta
Audible Illusion Grace Symmetry
Precision Fidelity Stax Acoustat
Mordaunt Short KEF Meridian
Connoisseur Revox Audionics

Featuring Modifications For Improved High End
Bryston Mod -All Models Dahlquist DQ10 Mod
Audio Renaissance, Inc. (816) 531-3261
4122 Broadway- Kansas City, Missouri 641 1 1

High Quality Custom Audio Cables For Less
Send SASE for available products.

AUDIOCO, Dept. Al. Box 505, Nesconset, NY
11767.

IN NEW JERSEY
AUDIBLE ILLUSIONS JG ACOUSTICS GRACE
AUDIRE
ADCOM
HAFLER

PS AUDIO
MARCOF

CLARKE SYSTEMS DYNAVECTOR
AURAL MAYWARE
SPICA GRADO
BRAUN DECCA
LS3/5A FULTON

SOUND CONCEPTS SEQUERRA KM LABS
PERSONALIZED AUDIO

723 Bound Brook Rd. Dunellen, NJ 08812 (201)
752-3883

"IN PHASE" 24 dB/8ve ELECTRONIC CROSS-
OVER minimizes irregularity in radiation pattern thru
crossover region. 0.0008% THD, 5 yr, warranty. Single
frequency (specify) with power supply: $442.00. DB
SYSTEMS 03452.

INTERFACE SPEAKER SYSTEMS BY E.V. BEST
PRICES - IMMEDIATE SHIPMENT. (305) 462-1 976.

CUTTING LATHE QUALITY IN A HOME
TURNTABLE?

YES! The LO7D Audio Purist Turntable by KENWOOD.
It's over 70 pounds of performance (separate power
supply included). Integral carbon and boron fiber tone -
arm with silver Lintz wiring. Ultra rigid -closed -loop pick-
up system. VTA adjustable while playing record. Provi-
sions for 2nd arm. For information and quite: DESIGNA-
TRON'S STEREO STORES, INC. 260 OLD COUNTRY
ROAD, HICKSVILLE, N.Y. 11801. Shipped prepaid and
insured in cont. USA (516) 822-5782.

YOU PROBABLY HAVE
NEVER HEARD
THE FULL
POTENTIAL
OF

STEREOPHONIC
REPRODUCTION
You may have wondered why all the sound from
your stereo seems to come from the space
between your speakers when you know that
speakers project sound in all directions.
In a conventional stereo system, the speakers
act as sonic barriers to the stereo image. They
actually become obvious sources for the sounds
that were originally recorded beyond the angle
that they enclose.
The IR2100 Image Restoration Control can
effectively remove this barrier and allow your
stereo to reproduce the full breadth and depth
of the original performance. The IR2100 is also
uniquely adjustable from the listening position
for a wide range of speaker locations and
source material, so you can easily tune it to get
the most out of your stereo and your recordings.
The impact of the IR2100 will be to expand your
stereo sound stage and give greater localization
of the individual instruments and voices while
restoring the original open feeling of a live
performance.

For complete information write to Sound
Concepts c/o Box 135, Brookline, MA 02146 or
call (617'1566-0110.

(foúñ FIDELITY IN

COAleOb SPATIAL REPRODUCTION

In recent years absent from
the American market, Accuphase

power amplifiers, preamplifiers,® 9..N..flas,® tuner, integrated amplifiers and
crossover networks have been

re -introduced!
Known for advanced technology and reliability, Accuphase products

are among the most sought-after among audiophiles!

THE RETURN OF ACCUPHASE,
THE NEW KOETSU "BLACK",

AND A NEW GENERATION OF
AUDIO ACCESSORIES!

Introducing the new Koetsu EMC -1B, or "Black" Now the unrivalled sonic
qualities and craftsmanship of Koetsu are
available in the price range of $600 to 51100
Also introducing a new generation of audio
accessories from D & K! The Gold
Connection (Gold-plated RCA and DIN
connectors), The Silver Connection (Spade
lugs of a thickness that won't degrade the
signal) and The Master Sound Cable
(a superior cable that
incorporates The Gold Connection).

1r o .   r... u.

For orders and information, write

D & K Imports
146E Past Road, White Plains, NY, 914-946-3U (1

Dealer
Inquiries

Accepted
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FOR SALE FOR SALE
o

FOR SALE

CSA AUDIO DESIGN
Since 1972 bringing the "Audio Alternative" to the NY -
NJ area. Audio enthusiasts everywhere know about our
superior service and customer satisfaction. Discover our
new expanded UPPER MONTCLAIR headquarters. Spe-
cializing in the finest array of stereo names available.
BEVERIDGE  B & W  BEDINI  AMBER  DCM 
HAFLER  HAPI  EUMIG  FIDELITY RESEARCH 
GRACE  JR  KEF  LINN-SONDEK  LUSTRE  NAD 
PRECISION FIDELITY  KENWOOD "AUDIO PURIST" 
OMI  REGA  SNELL  PLEXUS  AUDIO RESEARCH
Plus 50 more great names.
We ship anywhere in the USA freight prepaid. Call us at:
(201) 744-0600. Discover courtesy in Audio.

CSA AUDIO DESIGN
193 BELLEVUE AVENUE

UPPER MONTCLAIR, NJ 07043
Sound System Design Consultants to HOME MUSIC
LOVERS;
PROFESSIONAL THEATRICAL ARTS; and the AUDIO
INDUSTRY.

BOZAK DRIVERS 2-B199-12", 2-B209- 65", 8-
8200-2", 2-104B-xovers. Drivers + xovers $400. Incl.
rosewd. cab. $475. (802) 763-8247.

SLEEPING BEAUTY
CARTRIDGES
At less than dealer cost

Famous GAS Cartridges critically acclaimed
as the finest moving toils ever made.

LIMITED QUANTITIES
 SHIBATA $150
 SUPER ELLIPTICAL $100
 SPHERICAL $75

ALSO
HIGH PERFORMANCE AUDIO METRIC
HEAD AMP AVAILABLE $80

SHIPPED FREE IN CONTINENTAL U.S.
VISA -MASTER CHARGE -MONEY ORDERS

THE SOUND CENTER
8033 SUNSET BLVD. SUITE 194

WEST HOLLYWOOD CA.
90048
or call

(213) 650-0060

Introducing

BEDINI CLASS "A" AMPUFIERS
We stock the entire line of BEDINI amplifiers ready to be
shipped to you at HUGE SAVINGS. These are the world
FAMOUS amps that were reviewed in The Audio Critic
and Audio Alternatives magazines. We also have Crystal
Clear Records ' HAPI 'Merlin Records Profile Audio
Furniture  Shahinian Acoustics ' SOTA
We are also taking orders for the new SOTA Sapphire
turntable, A TRUE REVOLUTION in design. Contact ES-
OTERIC AUDIO (312) 367-5595.

BEST IN THE WEST
NAKAMICHI N.A.D. MAGNEPLANAR
DAHLOUIST LINN HARMAN KARDON
ORACLE POLK TIME WINDOW
THRESHOLD ADCOM APT HOLMAN
ACOUSTAT B&W DENON
TANDBERG SONY HAFLER

ROCKY MOUNTAIN HI Fl
812 Central Ave., Great Falls, MT (406) 761.8683

B & O USES "ANY" CARTRIDGE with standard
mounting centers after our modification kit or at factory.
Effective mass 2.5 grams. Adjustable silicone damping.
$199.00 with money back guarantee. JML Company,
39,000 Highway 128, Cloverdale, CA 95425. TF

B + W DM6 SPEAKERS, walnut, mint condition.
$950.00/pr. 1-609-924-8167.

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

The Belles -A-
The Belles -A- ... delicate yet
authoritative with 70 watts' per
side of non -switching, pure
class A power.

The -A- delivers
music with such detain.
openness and hone -
you'll find it a pur

'70 watts RMS per
channel @ 8 ohms with
no more than 0.04% THO.

joy to listen through.
For further information and

the name of the dealer nearest
you, please contact:
Belles Research Corporation
A-1 Country Club Road
.O. Box 65

-ter, New York 14445
I.

BEDINI-STREUOFF 100 WATT AMP $1000.00
OUATRE GAIN CELL DG -250C $500.00
ROGERS LS35A SPEAKERS $400.00

HANDCOCK TONEARM NEW TYPE E $150.00
AUDIO TECHNICA ACCESSORIES:
AT -605 ISOLATOR FEET $20.00

AT -620 INTERCONNECT CABLE $20.00
PIONEER KP-88G Car Cassette Player Brand New

$110.00
All equipment mint. TOM (716) 692-7313

Big, Safe, Twisted #12 Gauge Gonza Speaker Wire
$40 per 100 ft., Keith Monks Record Sleeves 100 for
$25, FREE shipping, COD O.K. Sample $1.00. Audio
House, 4304 Brayan Drive, Swartz Creek, Mich. 48473
(313) 655-8639.

CARTRIDGES, TONEARMS, TURNTABLES, MOV-
ING COILS - excellent selection at great prices. Free
Catalog. Audio Unlimited, 1 798 Technology Drive, San
Jose, CA 95110. (408) 279-0122 1-6 M-Th.

CHARTWELL: SEE ROGERS, CHARTWELL & SAT-
TERBERG

COMPONENTS FOR THE AUDIOPHILE
O/LC Audio has Precision Fidelity, Amber, Marcof,
Haller, Vandersteen, DCM, Axiom, Lustre, Thorens, Na-
kamichi, Audire, Grace, PS Audio, Bass Mint, Adcom,
Hitachi, and more. Write or call: O/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298-9330.
(513) 293-7287 World wide shipping.

CONNECTICUT: A.D.S., Advent, A.P.T. Holman Audio
Pulse, B&O, B.I.C., Carver, Citation, Dahlquist, D.C.M.
Time Windows Polk, Hailer, Harman/Kardon, J.B.L.,
Mitsubishi, Nakamichi, Ortofon, Phase Linear, Micro -
Acoustics, N.A.D., Stax, Tandberg, Yamaha, Cizek,
Signet. Will ship prepaid. Sounds Incredible, 39 Federal
Road, Brookfield, CT.,06804. (203) 775-1122-
phone quotes only. TF

CARVER IN THE SOUTH!
In stock! Fast, free shipping. READ BROS. STEREO,
593 King St. Charleston, S.C. 29403 (803) 723-7276.
Also FRIED KITS.

DAVID HAFLER WANTS YOU!
Build Haller Amp and Preamplifier Kits! Get the perform-
ance David designed in. Supply the quality labor yourself
and SAVE! Write for quote on kits and custom wired
units. Shipped prepaid and insured in Cont. USA: DE-
SIGNATRON'S STEREO STORES, INC.. 260 OLD
COUNTRY ROAD, HICKSVILLE, N.Y. 11801 (516)
822-5782.

CUSTOM .5% RES, 1% CAPS: GOLD CONNEC-
TORS. Details SASE, Reference Audio, 368A, Rindge,
NJ 0346t

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 fil-
ters, regulated power supplies.
FREE CATALOG & PRICE SHEET

/A/

Write to:

reedierde, ENGINEERING LaSORATORY

11828 Jefferson Bi Ci Iver C,ty, CA 9 02 30
Phone (213)397-9668
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FOR SALE FOR SALE FOR SALE

DAYTON WRIGHT XG-8 MK3 SPEAKER, THRESH-
OLD BOOR, Ariston Turntable, Quatre DG250 amp,
new Grado G-2 $100, call anytime after 1:00 p.m.
(219) 745-2646.

DAYTON WRIGHT XG 10s, rosewood & wheat with
stands - $1500.00. Call (912)746-0037 between 6 &
11 PM EST(GA)

CONRAD JOHNSON PU2 $450, new (boxed). Lux
MB3045 (Pair) Mint Used (boxed) $600 with extra set

tubes - mint condition. Niki 617-459-7975.

COTTER PSC-2 PHONO CONDITIONER, PW-2
POWER SUPPLY, P.S. Audio Control Unit. All mint.
Best offer over $600. Call 212-886-5945. DIGITAL TIME -DELAY SYSTEM. Audio Pulse Model

Two, like new, one -halt of list price of $540 or $270
including shipping. Call anytime (805) 543-7509.

DYNACO OWNERS ... 30 TONS OF ORIGINAL
PARTS! Mostly transistorized; few tube parts. Send 6 -
digit Dyna part number, description, model . we'll
quote. Also ACCESSORIES. Try us! SCC, Box 551,
Dublin, Ohio 43017

CROWN FM -1 TUNER $550. Ph (6t 6) 663-2623
evenings.

Custom made foam speaker grills. Any size, col-
or, pattern, quantity. Send 155 stamp for informa-
tion: Custom Sound, Algonac, MI 48001. Houston and the Gulf Coast

Mark Levinson/TThrreesshholWd/,Linnn//AApt/Holllma`nr/HHaaflleerr/`AdveWnt//Naak`amichi/Denon

Magneplanar/KEF/Boston/Dahlquist/Adcom/NAD/Dennesen/Gold Line/Grace
Klipsch/Fidelity Research/DCM Time Window/Cizek/Signet/Cotter/Ivie Analyzers

JAudConcepts
2200 SW Freeway at Greenbriar Houston, Texas 77098 713/527-0774

Credit Cards Accepted Freight Prepaid in Continental USA

Demo, used, and selected new items. All equipmen
is mint (unless noted otherwise at time of inquiry) and
carries full factory warranty. Most demos have only a few
hours.
RECEIVERS: Lux 1055 (save $200), Audio Pro Compu-
terized Ta -150 (save $500).
PREAMPS and AMPS: Crown PL -1 (save $160). PS Au-
dio LCC (save $100), PS Ill (save $90), MTI 200
Preamp (save $180), MTI 245 Amp (save $210), Series
20 C-21 Class A Pre -amp (save $150), Series 20 Class
A v $300), Series 20 M-25 watt Amp

Series A-7 125 watt integrated Amp
(save $550).
TURNTABLES: Lux PD 272 (save $120), Lux PD 270
(save $100), Sonax SX-500 belt drive (save $1 1 0).
TONEARMS: Grace 747 Blk. (save $75).
SPEAKERS: Audio Pro self -amplified A4-14 (save $900
pr.), Mordaunt-Short Carnival Series (save $75), Festival
Series (save $100), Signifier (save $400), KEF Bass
Driver B-139 (save $40). Cizek Model I (save $160 pr.)
Model III (save $90 pr.), MG -27 subwoofer (save $260),
Audio Pro B2-50 subwoofer blk. (save $300), Kirksaeter
Monitor 400 (save $800 pr.), Dayton -Wright XG-10
electrostatics with stands (save $1900 pr.), Braun SM-
1004 (save $200 pr.), USED: Tympani Illa 4 TM panels
$550.
PROCESSORS: RG Dynamics Pro 20-W (save $110),
Pro 16-Blk. rack (save $100).
CARTRIDGES: Sonus Blue Gold (save $70), Red Gold
(save $65), Sonus Black (save Grace SD-901E+AMER
(save $60), Grace F9L (save $50),50). NAD 9000 Movingg
Coil (save $75).
To place order only: Call (612) 475-3124 during busi-
ness hours: M -F, 9-5 C.S.T. Serious Inquiries write: Box
63, Suite B, 250 N. Central Ave., Wayzata, MN. 55391.

AMERICAN AUDIOPHILE
HOME OF

AUDIO INNOVATIONS JMAS RGR
AUDIO STANDARDS KINDEL AUDIO SHURE
AUDIO TECHNOLOGY LEACH SIGNET
AUDIRE LUSTRE SME
DCM MARCOF SPECTRO ACOUSTICS
DECCA MARIAH SPICA
DENON MORDAUNT-SHORT STAX
DUNLOP/SYSTEMDEK NAD SUPEX
DYNAVECTOR NEXUS TANDBERG
GOLOLINE P S AUDIO THETA
GRACE PLATTER MATTER 3D ACOUSTICS
H.A.P.I. PRECISION FIDELITY VANDERSTEEN
IMPULSE QED VPI
IVIE R G DYNAMICS WIN LABORATORIES
JANIS REFERENCE AUDIOPHILE RECORDINGS

I C A N AUDI O P H I L E
5 Sunrise Plaza 716 Madison Ave.

Valley Stream, N.Y. 11581 New York, N.Y. 10021
(516) 561-7114 (212) 751-9733

DIAMOND NEEDLES and Stereo Cartridges at Dis-
count prices for Shure, Pickering, Stanton, Empire, Gra-
do, Audio Technics and ADC. Send for tree catalog.
LYLE CARTRIDGES, Dept. A, Box 69, Kensington Sta-
tion, Brooklyn New York 11218. For fast service call toll
free 800-221-0906. TF

ALL PREPAID AND INSUREDrw SHIPMENTS
VISAL. Y J FREE THROUGHOUT CONTINENTAL U.S.

MASTER CHARGE & VISA ACCEPTED

li G vBerkeley;

RICHARD. ¡+ Imagine .

seamless
of p h ase

coherent b i- a m pi n g
` with active crossovers byr .t SYMMETRY. Effectively

`O .% # double amplifier power output,v reduce distortion and enjoy greaterQ
dynamic range and precise stereo imaging.

Audition the ACS -1 and ACS -2 crossovers
plus matching SW -1 stereo woofer system at the
audio specialists listed in the adjacent column.

Audition SYMMETRYat:ALABAMA:
AUDITION, Birmingham. CALIFORNIA:AUDIO

EXCELLENCE, San Francisco; ABSOLUTE AU
Santa Ana; THE AUDIBLE DIFFERENCE, Palo AltoCHRISTOPHER

HANSEN, Beverly Hills: DB AUDIO,Nopip.&
JONAS MILLER SOUND, Santa Monica:
GILL. Oxnard. COLORADO: LISTEN UP.

Denver. CONNECTICUT, AUDIOCOM, Old Green thewich. FLORIDA: SOUND COMPONENTS, CoralGables; AUDIO ETC.. Gainsville. GEORGIA: HIGH FI-sound
DELITY SSS, Atlanta. HAWAII: SOUNDS BY THOM

IDAHO: STEREO SHOPPE, Boise. ILLI-
Champ g MA'S SCHUSS S:cago; AUDIO
Champaign. n. MASSACHUSETTS: NATURAL SOUND,
Framingham. MICHIGAN: AUDIO ONE, Birmingham.
AUDIO HOUSE, Swartz Creek. MINNESOTA: SOUND
ENVIRONMENT, Edina. MONTANA: ROCKY MOUN-
TAIN HI FI, Great Falls. NEW JERSEY: FRANKLIN
LAKES STEREO, Franklin Lakes: HI FI HAVEN, New
Brunswick.

ROOM,
NEW YORK: LISTEN & CO.,CNew York.A

EAR DRUM, Nanuet: THE LISTENING Scars-
dale; LYRIC HI FI, New York; STEREO EMPORIUM, But-
falo; STEREO ONE, E. Rochester. OHIO: CUSTOM
STEREO ELECTRONICS, Columbus; GOLDEN GRAM-
OPHONE, Akron; HOFFMAN'S HOUSE OF STEREO.
Cleveland; PARAGON SOUND, Toledo. OKLAHOMA:
THE GRAMOPHONE, Oklahoma City. PENNSYLVA-
NIA: BARCLAY RECORDING, Wynnewood; CHEST
NUT HILL AUDIO, Philadelphia; ED SMITH AUDIO.
Philadelphia; OVATION AUDIO, Pittsburgh, TENNES-
SEE: OPUS TWO, Memphis. TEXAS: HOUSTON AU
DIO CONCEPTS, Houston. WISCONSIN: AUDIO EM-
PORIUM, Milwaukee; AUDIO-PHILE'S SOUND STUDIO,
Middleton.

-
w"zíá`"

-

SYMMETRY 101 Townsend St. San Francisco 94107 (415) 777-1113
7
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FOR SALE FOR SALE FOR SALE

TRADE UP to the MICRO CPU 100 fm tuner
It may have been out of the question at $2000, but
the new retail is $995. Subtract even more for your
trade-in and this magnificent tuner can be yours at a
surprisingly low price. We offer very generous trade-
in allowances on your old tuner or other audio
equipment. A rare chance to own the best at a rea-
sonable price (see Audio, Nov. '77). Write us for a
quote, or better yet, phone after business hours and
we can discuss your trade-in: (617) 874-0706,
mon.-fri., 6-8 pm. (ask for Dick)
AUDIO CALIBRATION, box 250. Westminster,
MASS 01473. TF

TUBE HEAVEN
We are dedicated to modern tube circuitry

High voltage regulators for all tube amps.
Outboard egulated power supplies for preamps
DJ8 cascode input circuit board for Stereo 70. MKIII
Nuvistor triode tube head amp -kit and assembled
Modified Panasonic Strain gauge cartridge with nuvistor
power supply -kit and assembled.
German Mil. spec 650 volt polypropelene caps - slews
650V microsec.
Modification to all tube equipment.
Course in tube electronics -we teach what we know
(NYC ONLY)
TRIODE CLASS A AMPS DESIGNED FOR QUADS.
Complete inventory of rare and antique tubes
Newman mike tubes - rare VF -14
Our mod D-76 eats D-79
We buy and sell tube equipment
ALL THIS AND MORE IN OUR TUBE BIBLE - 25 pag-
es of facts and info
Send $1 to Gizmo Audio Developments. 239 Central
Park West, N.Y. 10024 (212) 595-4700.

THETA TUBE ELECTRONICS
We are pleased to offer the superb tube products from
Theta Electronics: 1A preamp, head amp, and OPT
mono amp. By appt. We ship worldwide. Free shipping
in cont. U.S. Visa & M.C. OXFORD AUDIO CONSULT-
ANTS, Box 145, Oxford, OH 45056, (513) 523-3333,
TELEX via TWX: 810 479 8487. Cable: OXAUDCON.

USED, DEMO & DISCONTINUED EQUIPMENT:
Cotter NFB filter & pwr. supply (used) $400; Satin MI 8e
carts (new) $150 ea: Ortofon MC30 cart (new) $300;
Quad 303 amp (used) $250; Ortofon T 30 xformer
(new) $275; Marcoff PPA-1 (new) $90; Sota PPA demo
$150; Yamaha NS 1000 Ebony, $800 pr (used); IMF
TLS 8011 (demo) $1900 pr: Luxman PD 444 w/SME
arm (used) $700; GAS Thoeve preamp (used) $325;
Bryston 4B amp (used) $1000: Infinity Quantum Line 3
(used) $650 pr; Quad ESL spkrs, $795 pr (used); Lux -
man M 4000 amp (used) $900. Audio Consultants.
1014 Davis Street, Evanston, Illinois, 60201 (312) 864-
9565.

VACUUM TUBES, tube -peculiar parts. All kits/parts for
circuitries described in our 230+ page Modification
Manual. Write for list to AUDIO DIMENSIONS, 8888
Clairemont Mesa Blvd., San Diego. CA 92123. (714)
278-3310 9-0

VANDERSTEEN IN THE SOUTH!
In stock, the superb new Mod 2B Fast, free shipping.

READ BROS STEREO
593 King St., Charleston. SC 29403 (803)723-7276

VISA & M/C OK Carver. Hafler, PS, Mirage.

-narñrrevinson
AUDIO PRO  BEVERIDGE

 GRADO
LYNN SONDEK
NAKAMICHI
PYRAMID C\

JANIS
KOETSU

SEQUERRA
SNELL

THORENS
ETC.

30
years in Atlanta

404 237 6336
322 EAST PACES FERRY ROAD ATLANTA GA 30305

Audiocom
high technology audio

Adcom, ADS, AGI, Allison, Amber, Apt, Ariston, Audionics, Audio Pulse, Audio Technology,
Beveridge, Beyer, Blaupunkt, Bruer, Burwen, B&W, Cotter, Dahlquist, Dayton Wright, DCM,
Denon, Draco, Dynavectoc EMT, EV, Eumig, FR, GAS, Grace, Grado, Hafler, Janis, JR, KEF,
Kenwood Purist, Linn Sondek, Lustre, Mitsubishi, M&K, Mogami, NAD, Nakamichi, Ortofon,
Queen Labs, Revox, RG, RH Labs, Rogers, Snell, Spectro Acoustics, Stax, STD, Symmetry,
Tandberg, 3D

Our Service Department specializes in maintaining, calibrating, and
modifying high performance audio equipment. Custom equipment
design and fabrication on premises. System installations for car, boat,
home, and aircraft. Major credit cards honored. Phone orders shipped
promptly.
177 Sound Beach Avenue, Old Greenwich, CT 06830 (203) 637-3621
Out of state, call Toll -Free 800-243-7516

VANDERSTEEN SPEAKER SYSTEM
O/LC has the incredible Vandersteen II and the latest
Vandersteen Ill models. Call or write: O/LC Audio, 1006
Berkshire Road, Dayton, OH 45419 (513) 298-9330
(513) 293-7287_

WALT JUNG & RICHARD MARSH (Feb. & Mar. Au-
dio) ARE RIGHT, of course, so we now have PO-
LYPROPYLENE & POLYSTYRENE PREMIUM Audio
Grade capacitors for new construction, preamp mods &
crossovers. Use for replacements or shunts. Values from
.47 to 5u1 200VDC 10%. Also Mylars for economy from
1 to 30uf. Make up shunt composites, hear the differ-
ence immediately. Send $1.00 for details which in-
cludes info on the Jordan 50mm Module, a miniature
wide range dynamic speaker with 1.3 gms moving
mass, 150 to 22. 00Hz range, that requires only narrow
band woofers for building phase coherent systems. Line
source array designs for SOTA LP's wide dynamic range
app. notes, x'overs, super air cores. parts. bextrenes,
soft domes, assistance. TRANSCENDENTAL AUDIO,
6796 Arbutus St., Arvada, CO 80004. E.J. Jordan,
Decca, Polydax (Audax), Unbox Enclosure Systems.
(303) 420-7356.

WIN TURNTABLE latest unused, $2200 (6081782-
5845

WOOFERS-MIDS-TWEETERS-CROSSOVERS AT
TREMENDOUS SAVINGS. EV, BECKER, SEAS, POLY-
DAX, PEERLESS, PHILLIPS, EMILAR. GAI AND MANY
OTHERS IN STOCK FOR IMMEDIATE DELIVERY.
SPEAKERS FOR HI-FI, CUSTOM AUTO, REPAIRS,
PRO -SOUND AND MUSICIANS. LARGEST SELECTION
OF PARTS AND ACCESSORIES IN THE U.S. FOR
SPEAKER BUILDERS AND HOBBYISTS. SEND $2.00
FOR THE ALL NEW '81 CATALOG (REFUUNDABLE
WITH FIRST PURCHASE) TO SRC AUDIO DEPT AD3.
3238 TOWERWOOD DR., DALLAS. TX 75234.

WORLDS FIRST NUVISTOR HEAD AMP
This miraculous miniature metal triode tube is the best
tube to use as moving coil step up device. Noise -94 db,
gain 29 db, input overload 450 my input resistance and
capacitance adjustments. Dual regulated power sup-
plies, two chasis. Electrostatic owners will appreciate the
subtle harmonics of a tube step up device with incredi-
ble dynamic range. Introductory price $350, Kit $275.
Brochure available. TUBE HEAVEN. c/o GIZMO AUDIO
DEVELOPMENTS, 239 Central Park West. NY 10024

YAMAHA CT -7000 FM TUNER, WALNUT, A CLAS-
SIC, rarely used $625. (617) 272-7680 after 8 p.m.
EST.

RADIO PROGRAMS
CATALOGS. Broadcasts, soundtracks. Personalities of
Thirties, Forties. Box 225, New York, N.Y. 10028, TF

COLLECT OLD RADIO on tape. Faanating! Reward-
ing! Full Info + Catalog Free. HTC-AC, 412 Redbud,
Oxford, MS 38655.

RENT RADIO SHOWS: Make your own copies or lust
listen. Great way to build your collection reasonably. Ca-
talog $1 refundable. OTR Rental, Box 1146, Livermore.
Ca. 94550 TF

YESTERDAYS RADIO ON TAPE. Reels -Cassettes.
Quality Sound. Reliable Service. Giant catalog $1.00
refundable with first order. ADVENTURES, Box 4822-A,
Inglewood, California 90302. TF

1930-1962 RADIO PROGRAMS. Beats Television!!
Tapes $1.00 Hour! Established esteemed dealer. In-

formative 200 page catalog, $1.25. AM Treasures. Box
192 AU, Babylon, NY 11702.

TAPE AND TAPE RECORDERS
NAME -BRAND RECORDING TAPE, custom loaded.
Available in cassettes. reels. cartridges. Huge savings
from manufacturer. Also low everyday prices on Maxell,
TDK, Ampex, Scotch, BASF, etc. SASE new catalogue.
MJS, 2514 Seaboard Ave., San Jose, CA 95131. (408)
262-8793

PROBLEM: THE HIGH COST OF PREMIUM CAS-
SETTES "The Audiophile's Choice" has the solution
with it's guaranteed 20 to 20 cassette. Send $2.00 for a
C-60. Box 888, Kingsport, TN 73660.

PUBLICATIONS
TERRIFIC SWAP OFFERS NATIONWIDE

Rcvrs., amps, TT s. Audio, Ham Gear. Etc 5 issues $2!
"Electronic Trader," Box 73-A, Folly Beach. SC
29439. T. F
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FOR SALE WANTED TO BUY OR TRADE TAPE RECORDINGS
HAFLER IN STOCK ...

IMMEDIATE DELIVERY
We have a good supply of Hafler products in stock for
immediate delivery . . . OH -101, DH -200, etc. freight
pre -paid in the continental USA. We also carry Amber-
Carver-Denon-Fidelity Research-Lustre-NAD-Polk-SAE.
Call or write AUDIOTRONICS. 4200 Avenham Ave..
Roanoke, Va. 24014 (703) 774-5757.

RECORDS
AUDIOPHILE RECORDS: I otter the lowest prices and
best service on over 500 titles. SUPER SOUND
RECORD SERVICE. P O Box 411237, Chicago, Ill.
60641 (312)486-6667 (ask for Phil).

DIRECT TO DISC AND DIGITAL RECORDINGS: All
labels at low prices. Telearc. Discwasher, Audio-Techni-
ca. Sheffield. Denon PCM. Crystal Clear, Mobile Fidelity
Labs. WE HAVE THEM ALL!! (and more'i) Send for
FREE price list and Newsletter or S2.00 for descriptive
cataloge DISConnection. P O. Box 10705 Tampa FL
33679.

FREE SOUNDTRACKS & CASTS CATALOG! Person-
alities! ST/OC Valuebook: $4. RTSA 711 W. 17th G-1
Costa Mesa, CA 92627. TF

LINCOLN MAYORGA & DISTINGUISHED COL-
LEAGUES, Volumn 1. Sheffield S9 (SL2-9/SL1-4) The
original direct/disc. Best otter. T D. Tyson. 707 Florham
Dr., High Point. NC 27260.

PROTECT YOUR LPs. POLY SLEEVES FOR JACKET
120, ROUND BOTTOM INNER SLEEVES 100,
SQUARE BOTTOMS 65. POLY LINED PAPER
SLEEVES 150, white tackets 35'. POSTAGE $1.50
HOUSE OF RECORDS, HILLBURN. NEW YORK,
10931 TF

"RECORD JACKETS. Replace old. torn, LP jackets
with clean. glossy, pure while or black jackets. Plastic
lined inner sleeves, 78 sleeves, opera boxes. Free cata-
log. CABCO A6. Box 8212. Columbus. Ohio 43201

TF

THOUSANDS OF LIKE NEW LP's and prerecorded
tapes. Catalogue -$2.00. House of Records, Hillburn,
New York 10931. TF

SPEAKERS
VENEER SPEAKER CABINETS Hardwood Walnu
Speaker Cabinet .. grill. flouted or unrouted, from
baffles, or compir: SPEAKER KITS. Send $1.00 for
complete brochure KUSTOMIZED SPEAKER SYS-
TEMS, 260-A, GLENN CIRCLE, POWELL, TN
37849. (615) 945-3138 after 6:PM.

WANTED TO BUY OR TRADE
ATTENTION! WANTED: McINTOSH, MARANTZ,
AUDIO RESEARCH TUBE EQUIPMENT.
713-728-4343. Maury Cru: - .. .

Texas 77096

BUY MCINTOSH AND MARANTZ TUBE EQUIP
MENT. Leland 713-995-1856

CALL ME! I'd pay the satisfied price in cash to buy you.
McIntosh C-22, MR -71, MC -275, 240, 225, 75, 60,
40, 30, Marantz 2, 5, 7. 8B, 9 & 10B DAVID YO, P.O.
Box 832. M.P., CA 91 754 (213) 576-2642.

dbx FOR TRADE, OR SELL $350 firm (TEAC Tascam
DX -4, new. 4-ch. dbx I) Also, SONY TAN88. 160 w
Amp, new. List $1050 ($575 firm) I need' Atari's Video
Music; Head, Pioneer JT-2044T: Audio Pulse 1000.
dbx tapes traded. 615-354-3655.

FULTON PREMIERE P4 - $3,000. pair, ARC
D350B - $2,300. Jim, Weekdays (509)545-4227.

I'LL BUY OR TRADE tube gear by McIntosh. Marantz,
Western Electric, and Audio Research. Top dollar paid!
(21 5)324-4457

JBL-150-4C, Minigons, Hartsfield, Olympus Wood
Grills, Blue Prints. & Misc. Call Collect 1-313-7378 6-8
pm est.

MARANTZ MODELS 2, 3, 6, 7, 8, 9 & 108; McIN-
TOSH C-22, MC240, MC275 & MC3500. Sarn
Aberst, P.O. Box 5455, Beverly Hills. CA 90210 (213)
552-6985.

MARANTZ 7 & 9; McIntosh C-22, MC -240, MC -275
& MC 3500 PAY THE BEST PRICE (213) 278-3430,
8633 Airdrome St., LA, CA 90035.

PAY CASH FOR MCINTOSH C-22, MC -275, 240
ETC. MARANTZ 2,7,9 etc. ALSO WESTERN ELEC-
TRIC PRODUCTS 213-576-2642. David Yo, P O Box
832, MP., CA.91 754.

WANTED: ACOUSTIC RESEARCH AR -1
LOUDSPEAKER. Must be in excellent original condi-
tion, no modifications, and with original grill panel Sin-
gle unit or pair; any finish. T.D. Tyson, 707 Florham Dr..
High Point. N.0 27260.

WANTED: MARANTZ AND McINTOSH TUBE
EQUIPMENT. Western Electric and RCA Products
Tony Thomas. 3303 E. Denny Way, Seattle, WA.
98122. (206) 323-4987.

WANTED: McIntosh and Marantz tube equipment.
Contact N Margolis - Telephone 212-743-3709

PLANS & KITS
TAPE -SLIDE SYNCHRONIZER, multiprolector lap -dis-
solve plans. $5.50. With mixer, compressor, preamp
schematics. $8.50. The Millers. 1896 Maywood, S Eu-
clid. OH 44121. TF

BUSINESS OPPORTUNITIES
CABLE FM BROADCAST STATION. Unique no in-
vestment/experience' makes money! Others
work for you! Free I -J M," Box 130-N3. Para-
dise. CA 9596'i

Want money? Hate hard work? Lazy way to big money.
Cleaver plan $2.00 (Refundable) Noble, Box 10033,
Houston. TX. 77206.

TAPE RECORDINGS
MEMOREX HIGH -BIAS C-90 Cassettes. only $2.99
Visa/MC. ($1.75 ship.) "SEX." Dept. A. Box 31479,
San Francisco. 94131

ON OPEN REEL from master tapes. Philips. Argo.
Telefunken, Vanguard, Unicorn. Catalogue $1.00 Bar-
clay -Crocker. Room 1470-A, 11 Broadway, NYC.
10004, TF

TAPE RECORDED BOOKS. Listen while driving, relax-
ing. etc Free catalog. Box 536D, Portsmouth. RI 02871

Our new speaker kits were designed
utilizing the finest bextrene woofers,
soft dome tweeters. and matched
2nd and 3rd order networks These
speaker kits offer unparalleled
accuracy of reproduction for the
price Send $2, refundable upon
purchase to

The Speaker Works
Box 303
Canaan. NH 03741
603-523-7389

SUPER -CHROME HI-FI CASSETTES, Save 50-70'
Used, Like New G. Goodwin. Box 478. Carlin, NV
89822

SERVICES
CUSTOM RECORDING SERVICE, Tapes, discs, and
cassettes Stereo and mono. Live and copies Editing.
Masters and pressings- High quality at reasonable rates.
Joseph Giovanelli Audio -Tech Laboratories. 2819
Newkirk Ave., Brooklyn, N Y IN9-7134 TF

NASHVILLE RECORD PRODUCTIONS WILL PRESS
HIGH QUALITY PURE VINYL RECORDS FROM YOUR
TAPES. SEND FOR SAMPLE RECORD AND PRICE
LIST. ALSO FINEST DISC MASTERING 469 CHEST-
n,i f NASHVILLE rL',E.t i "t TF

An Audiophile's Dream Has
Come to the Metro Area

Welcome to Audio Guild, or the house that Thomas
built. Thomas Tashijian is an audiophile, and what he
built in Englewood, New Jersey, is simply the retail
store of his dreams. At Audio Guild there are four
listening salons which masquerade as living room
settings but which are really four totally isolated lis-
tening environments for pure sound reproduction.
Each of these salons is dripping with audio equip-
ment carefully arranged into the best possible sys-
tems in each price category. Thomas realizes service
should go beyond merely selling. and so he built a
complete servicing facility. Audio Guild customers
can have their warranty work done quickly and effi-
ciently right et Audio Guild, Thomas also demands
that every item sold be carefully tested before it is
delivered. Thomas sells only those products he be-
lieves have merit, such as:

Threshold (Including Stasis 1, 2, 3) Raga
Linn Sondek Audio Pro
Bang & Olutsen Pyramid
Shahlnlan Obelisks Mordaunt-Short
NAD Boston Acoustics
Thiel Haller
Marlah Plasmatronics
Audlonics Technics R&B
Canton Oracle
Fidelity Research Mission
Tandberg Revox
Nairn Micro Selki

and many more

Music systems need records and maintenance items
which are also stocked in ample supply from Monster
Cable and Audio Technica items to Telarc and Mobile
Fidelity records in bulk. In addition. a professional
record -cleaning service is provided on the premises
If you would like to experience this audiophile's
dream come true, call us at 201 /569-7766 or stop
by at 3 Grand Avenue in Englewood. New Jersey or
write for a free brochure. We are conveniently locat-
ed only five minutes from the George Washington
Bridge.

Audio Guild
We can fit your needs and your budget.

i

 SUMO ELECTRIC
 TECHNICS R&B
 STAX
 B&W
 KEITH MONKS
 LOCI TONE ARM
 AUDIO PULSE
 THE DAVID BERNING CO
 MONSTER CABLE
 J.V.C. LABORATORY
 S.M.E.
 KEF
 HILL PLASMATRONICS
 SNELL ACOUSTICS
 QUAD ESL SPEAKERS

 PRECISION FIDELITY
 SPATIAL
 KOETSU
 DYNAVECTOR
 MUSICAL FIDELITY
 THETA
 NAKAMICHI
 YAMAHA
 TANDBERG
 JANIS
 GRADO
 POLK AUDIO
 GOLDMUND RADIAL
TONE ARM
 LUSTRE

 SPICA
 PSE
 MARCOF
 DAHLQUIST
 DRACO CPU FM TUNER
 HAFLER
 JR
 LINN SONDEK
 SUPEX
 VPI
 FULTON
 PS AUDIO
 AMBER
 SEQUERRA
 GRACE

the listening room
590 Central Park Avenue, Scarsda'e, N.Y. 10583

Mon Thurs , 10-9 P.M Tues., Wed., Fri , 10-7 P.M / Sat., 10-6 P M.
Ample Free Parking  Credit Cards Accepted

We Ship FREE Anywhere in the Continental U.S.A.

914-472-4558
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ADC (1) 86 International Hi -Fi (18) 86
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AKG 52 McIntosh (20) 57

Allison Acoustics 58 3M (21) 91
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SUBSCRIBER SERVICE

Place label here
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3EHI\D THE SCE\ES
BERT WHYTE

There is never a dearth of new
loudspeaker designs at any Con-
sumer Electronics Show. But

while many loudspeakers are demon-
strated, few are worth listening to for
more than a minute or two. To me, it is
rather incredible to walk into audio demo
rooms at the Convention Center and into
room after room at the Jockey Club and
be subjected to so much really poor
sound. In many cases, there are basic
design flaws in the loudspeakers that are
the root of the trouble. Other loudspeak-
ers have some merits, yet the demon-
strations are so badly handled it is im-
possible to reach any conclusion. When
the speakers and the demonstrations are
both poor, you get a sort of "sonic sym-
biosis" that produces a cacophonous
assault on one's hearing. Boomy bass,
peaky midrange, screeching high fre-
quencies, poor or nonexistent imaging,
no perception of depth, and out -of -
phase conditions are commonly encoun-
tered in these demonstrations. The ma-
jority of the personnel conducting these
demonstrations have no musical sensi-
bility and obviously have no experience
with live music in the concert hall. How
else to explain their poor choice of re-
cordings and general disregard of musi-
cal values? It is apparent that far too
many companies have forgotten the ba-
sic purpose of hi-fi components, to af-

ford a psychoacoustic approximation of
a live musical event. High fidelity compo-
nents are not an end unto themselves,
but a medium for the enjoyment of mu-
sic.

After having encountered so much
terrible sound, it was such a pleasure to
walk into the Shahinian Acoustics room
and refresh my ears with some really su-
perb music. Dick Shahinian really loves
great music, and his knowledge of high -
quality classical recordings is encyclo-
pedic. He manages to obtain many origi-
nal EMI recordings and many other hard -

to -get foreign pressings. He chooses the
best of these for his demonstrations of
his excellent Obelisk speakers, which
themselves are models of fine musical
balance, accurate imaging, good depth,
and wide dynamic range.

Dick's Obelisk speaker has been
brought to a high state of refinement with
such things as a new polypropylene
cone woofer, a 1 7 -inch cambric dome
midrange and two 3/4 -inch polyamide
dome super -tweeter units, and a com-
plex new crossover network. This mid-
dle-sized (27 inches high by 14 inches
wide by 12 inches deep) speaker has
claimed frequency response of 32 Hz to
21 kHz, plus 2 dB, minus 3dB. Although
the bass response is remarkably good
for such a small speaker, Dick had
crossed over the unit at 80 Hz and com-

bined it with his latest product, the Con-
tra-Bombarde subwoofer.

The Contra-Bombarde design is more
than 20 years old and is the brainchild of
none other than Stewart Hegeman. Yes,
the same Stu Hegeman who designed
the Citation power amplifiers and other
forward -looking audio products. This
subwoofer is a twin conical slot -loaded
stereo horn, with a horn path length of
more than 20 feet from throat to mouth.
It was originally the bass portion of the
Hegeman Pro loudspeaker, which
among other things was noted for its
unique upward -firing tweeter which
looked like a paper tulip cup! The horn
construction is incredibly complex and
must be very accurately built if it is to
function properly. Ultra high density
Finnish birch is used for making the horn
and is an aid in resonance suppression.
Twin 8 -in. drivers with quite stiff, but not
massive, cones are used, with 2 -in.,
high -temperature voice -coils and extra-
heavy magnets. In other words, the Con-
tra-Bombarde is Stu Hegeman's classic
horn subwoofer, brought up to date with
modern materials and drivers. Response
extends to 16 Hz and power handling is
150 watts/channel, with short peak abil-
ity to 750 watts/channel. Dick Shahini-
an was using various recordings with ex-
tended bass response, including my
own Virgil Fox organ recordings, to really
shake the rafters with a very clean bass
of tremendous power and impact. At
$1,250, the Contra-Bombarde isn't
cheap, but one should remember this is
a stereo subwoofer. Availability is slated
for May 1981.

Many people favor the transparency
and transient attack of electrostatic
loudspeakers. The Acoustat full -range
electrostatic speaker with built-in, direct-
drive tube amplifier has enjoyed good
sales for some years now, but a new em-
bodiment of the design may generate
even greater sales. The Acoustat Model
Two uses the same full -range electro-
static driver elements as the earlier
Acoustat speakers. The big difference is
that it does not have the built-in, direct-
drive tube amplifier, but instead uses
what Acoustat calls the MK -121 Magne-
Kinetic Drive System. Essentially, this is
an impedance -matching transformer as
used in other electrostatic loudspeakers
but with some significant differences.
Most objections to transformers in the
past had to do with their generation of
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PRO/
GRAM
Digital Stylus Force Gauge

With ADC's H2O/GRAM M yoir
torexarm's tr dci-g force is gua -an-
teedaccura-e. digita ly cccurJte.

Tie easy-to--ead LED d splay
shows exact sty us force settings
between 0.5 and 3 grc ms in 1/ 0th
circm increments.

the ADC PRi /GRAM...$29.?5.
For your nea-es- deale- ca I
(8CC) 243-9S4z.

AIDIC

Enter No. 1 on Reader Service Card

Micro Seiki's air suspension turntable, Model SX-8000.

6/aviJA,
4
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(301) as8-91600
HERE ARE SOMEIMFORTAMTREASGNS

YOU'LL ENJOY DEALING WITH
Inter Hi F._.

* Yau pay the same pre nany dealer. pay.
* Poore ben 120,000 customer; coast to coast You
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* Ni risk tie -deposit phone orders shipped lie sane
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* 2 to 3 day delivery on moot orders.
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upb5!e:rs.
* ['delve "no -lemon' guarantee. July staffed

crsbmer sorvice depatner-
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WRITE FER: 3FOCNURE MEN FRICES AND LINES
FPS ON BUIING AY MAIL

INTERNATIONAL

HI-FI

DISTRIBUTORS
Moras r3 Center
Induslral Park. Dept .A
Baltirrore Mrylanc
2120E

spurious resonance or "ringing" and dif-
ficult impedance and voltage matching.
The MK -121 uses two physically and
electrically different "push-pull"
trahsformers with some passive compo-
nents, and the design allows the circuit
to operate in a quasi -parallel band -over-
lap manner. In other words, there is a
low -frequency transformer which oper-
ates from the low end of the spectrum
and a high -frequency transformer optim-
ized to operate from the top of the spec-
trum downwards. The transformers over-
lap at a median frequency of about
1,500 Hz. The result is much higher effi-
ciency than possible with any single
transformer, far less distortion, and an
impedance which never drops below 3
ohms. Most importantly, the MK -121
permits the use of standard solid-state
and tube amplifiers.

Most audiophiles generally shy away
from equipment with built-in amplifiers,
preferring to use their own favorite ampli-
fier. The Model Two Acoustat is said to
reach SPL of 108 dB with amplifiers of
50 to 100 watts per channel, so this
should appeal to many who have always
wanted to try electrostatic loudspeakers.
I believe the Model Two in the Acoustat
room was being driven by a Bedini 100
W/channel Class A amplifier. Listening
to a Philips recording of some Rossini
Overtures, I was impressed by the ultra
smoothness of the first violins, the clarity
of the woodwinds, and the sharp attack
of the percussion, along with fine imag-
ing and an exceptional perception of
depth.

After weary hours of speaker audition-
ing at the Jockey Club, with one's ears
protesting against further abuse, blessed
respite can always be found at the B&W
suite. Here is an oasis of good taste and
good music, where genial John Bowers
presents his new products in his inimit-
able low-key fashion with no hype, no
fanfare, no outrageous claims. Superb

classical music and carefully selected
pop music played through the various
B&W loudspeakers are his eloquent
spokesmen.

B&W's range of loudspeakers contin-
ues to grow. The 802 is now well into
production and has found good accept-
ance from music lovers who like the
sound of the 801, but 'do not have the
space for this system. Speaking of the
801, like EMI and Decca, I now have
adopted the 801 as my "official" moni-
toring speaker, and it goes along with
me on all my remote and location re-
cordings. I also take along 120 pounds
of Levinson ML -3 amplifier, which can
be burdensome, but the combination is
superb and has elicited much favorable
comment. At the WOES, B&W intro-
duced their new DM -16 loudspeaker.
This is the successor to the DM6, the
first linear phase speaker made in Eu-
rope. Because of the "stepped" design,
used to place all the driver units in the
same acoustic plane, it was known fami-
liarly as the "pregnant whale." The DM -
16 is much more graceful and elegant
while maintaining the concept of linear
phase response.

The DM -16 features a new 220 -mm
woofer with a thermoplastic cone whose
profile was derived from laser interfero-
metry studies. The 2 -in. voice -coil is
high -temperature Nomex. The midrange
driver is the identical unit used in the
801, and the tweeter a derivative of the
801 unit, but employing a flat plate driv-
er. The crossover network is a 4th -order
Butterworth type, similar to the unit in the
801. The -3 dB point is 60 Hz, and there
is an audio -activated protection circuit.
The sound of this new DM -16 has a
close family resemblance to the 801,
very smooth and clean, with highly de-
tailed midrange and exceptional imaging
and depth. Bass is clean and solid but
does not have the extension of the larger
systems.
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The 35 million watt
living room.

More than a decade and 35 million watts
ago, we designed and built the world's most
powerful amplifier, the Phase Linear 700.
Boasting 700 watts of sheer, undistorted
power, the 700 became the rage of the audio
industry and the envy of the competition.

The 700 was followed by an unprecedented
array of amplifiers, preamplifiers and noise
reduction systems that have earned a place in
recording studios, concerts and the homes of
discriminating listeners worldwide.

Today, our sophisticated ensemble of
technologically advanced hi-fi components
matches the requirements of every audio

enthusiast... our quartz -locked, tangential
tracking turntable; a computer controlled
MicroScan cassette deck with 64 position bias,
equalization and level selection; our fully
synthesized, digital AM/FM tuner; a
sophisticated preamplifier with parametric
tone controls; a single pass noise reduction
system; a parametric equalizer and real time
analyzer; and a full line of state-of-the-art
loudspeakers.

Put 35 million watts of hi-fi leadership and
innovation in your living room. Visit your Phase
Linear dealer for a personal audition.

X,...Ziea
The Professional Connection

20121 48th Avenue West, Lynnwood, Washington 98036
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JCITI1F
FRENCH
REVOLUTION:
"Revolutionary" lows... "Revolutionary" highs... We've heard it all before.

Important as these elements may be, they neglect the
area where most music occurs... the mid -frequency region.

Combine exceptional low -frequency response, with
clear, well -dispersed highs and a mid -range of unparalled
articulation and precision, and you have the SIARE 400 Series.

Through the use of a woven fiberglass mid -range
driver, SIARE has created an immaculate sonic mirror of
the original performance. Revolutionary? You bet!!

PRONOUNCED
(SEE -ARE)

CORPORATION

HAUT PARLEURS DE FRANCE  LOUDSPEAKERS FROM FRANCE
For further information:
Write to SIARE Corp., 80 13th Avenue, Ronkonkoma, N.Y. 11779

Enter No. 29 on Reader Service Card

The Audio Critic
is now published
every other week!

Starting with Bulletin 1, dated January 15,
1981, The Audio Critic has become a biweekly
newsletter. Everything is still the same-the
hard-nosed equipment reviews, the sophisticated
laboratory measurements to back up the listening
tests, the eschewal of paid advertising-only
the format has changed. Now it's just a few
reviews at a time, but every other week!

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

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

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

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

AUDIO

r

THE ULTIMATE
PLAYBACK

SYSTEM
 All of AUDIO's 1980 issues have been

bound into an attractive and durable
volume. AUDIO '80 gives you rapid
"playback" of valuable, easy access to
vital facts, figures, reviews, and articles.

 Refresh your knowledge of speaker
technology, construction projects,
distortion theory, and more.

 Only a limited quantity is available. A few
sets also remain from 1975, 1977,
1978, and 1979. It's first come, first
served, so place your order now.

 Send $30.00 for each set (includes
shipping and handling, U.S.A. only) to:

AUDIO, CBS Publications, 1515 Broadway,
New York, N.Y. 10036

1980 0 1978 0 1975
O 1979 0 1977

Name

Address

City State - Zip
t_

Of other loudspeaker systems noted,
Brian Cheney was on hand with his
VMPS Super Tower, sporting new po-
lypropylene midrange drivers. Poor Brian
had gone to the trouble of acoustically
treating his demo room with Sonex
(about which I'll soon be bringing you a
detailed report), and visitors found his
sound very impressive, until some over-
zealous CES official told him the Sonex
did not conform to regulations (Bah! The
Bureau of Standards uses it in their labo-
ratories) and made him remove it.

KEF is another dependable oasis of
tranquillity and good music. Raymond
Cooke's lads always have a selection of
high -quality recordings (of which Sir Mal-
colm Arnold's "Symphony No. 1" on
EMI ASD 3823 was quite outstanding
for its dynamic impact). As heard on
their new Model 303 Series 2 and Model
304 Series 2, the sound was impressive
for its smoothness combined with excel-
lent definition. Both speakers employ a
new 1 -in. tweeter developed through
KEF's by -now -famous computer -aided
design techniques. The Model 303 has
a single 8 -in. mid/bass unit; the some-
what larger Model 304 has two of the 8 -
in. drivers and is capable of 107 dB
SPL. A unique cosmetic feature of both
speakers is a "wrap -around" grille cloth
covering all sides of the enclosures,
which can quickly be interchanged
among six different colors.

Not to be outdone, JBL has a new
floor -standing speaker, the L 150A,
which also employs laser holography in
its design. The system has a new very
lightweight phenolic -dome tweeter coat-
ed with aluminum. It features a 1 -in. cop-
per voice -coil and a 2 -lb. magnet. The
columnar -shaped system has a 5 -in. mid-
range, and its 12 -in. woofer has a 3 -in.
copper voice -coil and 10 -lb. magnet. A
passive radiator is used to extend low
frequencies, and a computer -designed
network provides crossovers at 1.1 kHz
and 3.7 kHz. This system is in the JBL
tradition, with plenty of punch, but it also
has a very clean and extended bass re-
sponse as well as smooth and well -de-
tailed high -frequency response.

The winner in the audio exotica
sweepstakes has to be the new Micro
Seiki air suspension turntable SX- 8000.
The 48 -lb. stainless -steel turntable
platter is mounted on a solid zinc base,
and a remote air pump supports the oil -
immersed central shaft on a thin layer of
air. It is claimed the tremendously com-
pressed air damps all platter reso-
nances. This is a belt -drive model with
the drive motor and electronics in a re-
mote unit. Up to four arms can be
mounted on the turntable base. This can
guarantee you one-upmanship for a

mere $10,000!
Wish I had room for more, but .... Ltl
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1939...FIRST ERECT -DIVE TURNTABLE SYSTE

1951...FEST MOVING -COIL CARTRIDGE

1972...FlRST DIGITAL [MI) RECORDING.

DENON
Imagine
what we'll
do next.

Dencn America. Inc.
27 UN,. Drive, Fairfield. N 07006
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VIDEO SCE\ES
BERT WHYTE

Asi noted in last month's "Video -
Scenes," the Winter Consumer
Electronics Show in Las Vegas

clearly showed that the much pro-
phesied video boom has begun. What is
surprising is the scope of the boom, en-
compassing virtually all aspects of video,
and the rather astonishing speed with
which all this activity is occurring.

I mentioned a broad range of new vid-
eo products last month, concentrating
on the major items of interest to that
strange new creature - the videophile.
Make no mistake - the videophile is
flourishing in the land, and, if you take a
peek inside his wallet, you'll often find a
card-carrying audiophile. It would appear
that video has a strong fascination for
audiophiles, especially the more techni-
cal aspects of the subject. There are
several interesting areas where audio
and video can interface, and audiophiles
are eager to participate.

The newly minted videophile is heavi-
ly into portable videocassette recorders
and associated color cameras. Having
acquired this kind of video equipment,
videophiles usually want to view their
productions on big -screen projection
televisions. However, projection TV has
been a sort of stepchild in mainstream
TV sales. Desirable, yes, but not quite
technically refined enough - and too
expensive.

RCA entered this market with their
Model PFR100R, a one-piece system
with a 50 -inch screen. RCA did not say
how they will accomplish their claim of a
screen 50 percent brighter than any pro-
jection TV system currently available.
The company evidently believes that the
FCC will be approving stereo TV sound
transmission, since their unit features a
10 -watt stereo amplifier feeding four
speakers. With an eye to the future,
RCA's projection TV has audio and vid-
eo inputs so that a VCR and videodisc
player can be connected simultaneously.
The system will also feature an infrared
remote control. RCA is very bullish on
the projection TV market, predicting
sales will reach $1 75 million in 1981.

Advent, a pioneer in the projection TV
business, had dynamic Bernie Mitchell
on hand at the WCES to startle the
troops with its latest system. The Model
VBT100 has a special 50 -inch screen
that is hinged and folds down to make
an attractive functional table. It measures

, 44 inches square and is 27 inches in

height. Advent claims this Videobeam
projection system is their "brightest
ever," with a screen brightness of 75
foot -Lamberts, and that satisfactory
viewing is possible from fairly wide an-
gles. The system has inputs for VCR and
videodisc players, and its price is
pegged at $2,495. Mitchell also an-
nounced Advent will be selling a laser/
optical videodisc player (probably made
by Pioneer) and what he terms a "high-
fidelity" videocassette recorder. Accord-
ing to Mitchell, Advent extensively stud-
ied available VCR systems and chose
the Beta format because of the level of
resolution it provides. He reported the
VCR will be furnished by Sony but exten-
sively modified by Advent to include
such things as stereo sound and Dolby
C noise reduction.

Mitsubishi introduced two new high-
technology projection TV systems, the
$4,200 VS520U and the $4,500
VS52OUD (which differs from the former
in having doors to cover the screen
when not in use). These are one-piece
projection TV systems with ultra -fast f-
1.2 four -element lenses. Coupled with
an in -line three -tube projection configu-
ration, this affords a screen brightness of
a rather startling 120 foot -Lamberts. The
50 -inch screens are made of a special
washable aluminum -coated vinyl. There
is full -function remote control with 105 -

channel accessibility, and time and
channel are flashed on the screen when
a new station is selected. These projec-
tion systems are "stereo ready" with two
sets of speakers, each with its own amp.

Years ago, some high end hi-fi stores
carried what could best be termed
"component" TV sets made by Radio
Craftsmen and the Conrac Company.
The latter's 27 -inch (black and white)
unit was sold without a cabinet. It fea-
tured special TV circuitry and outputs for
connection to an external high -quality
amplifier and loudspeaker. Back in those
days there was a lot of live music on TV,
and I well remember the absolutely su-
perb live sound which resulted from the
high-fidelity circuits of the Conrac. Folks
with today's high -quality FM tuners
would flip over such program material. It
would appear that videophiles will soon
be able to purchase modern versions of
the Conrac custom -TV chassis, as Sony
will be introducing what they call their
Profeel color TV. No cabinet, same pro-
vision for using your own amplifiers and
loudspeakers. Super -quality Trinitron cir-
cuits will provide the utmost in picture
resolution and color fidelity from its 27 -
inch tube. Already available in Japan, it
is expected to cost between $1,200-
$1,400 here. With a good videodisc,
this should be quite a thrilling viewing ex-
perience. GI
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IF YOU'RE NOT USING
THE SCOTCH®

RECORD CARE SYSTEM,
YOU'RE USINGM

THE SECOND BEST.
THE SCOTCH ' RECORD CARE SYSTEM. IT CLEANS,

ANTI-STATS AND REDUCES FRICTION -ALL IN ONE STEP.

Finally there's a way to give
your records the kind of care
and protection that hasn't
been possible until now ... a
way to insure a long life of
true sound.

The System.
The Scotch Record Care
System combines Sound LifeTM
record care fluid with a
unique dispensing applicator.
To use, simply depress the
supply container and Sound
Life fluid is fed automatically
to the pad. That's all there is to
it. Its quick, easy and simple.
No guesswork about how
much fluid you need or how
to apply it correctly. Just place
the applicator on your
turntable spindle, revolve it
and the record is cleaned.

Super -wetting action
deep -cleans grooves.

Artist's representation.
Water -based record -cleaning
solutions bead up on the grooves
(left). Sound Life with super -
wetting action deep -cleans
grooves (right)

K.4,P

(Left) Foam beads are attracted to
static charge left on record after
cleaning with a leading record
cleaner. Same record (right) after
one treatment with Sound Life
fluid with anti-statting
action.

Friction reduction's a plus.
The same application of
Sound Life that super -cleans
and removes static can
reduce stylus drag up to 15%.

If your present cleaning
solution heads up on the
record surface, it may not
be getting the job done.

Scotch Sound Life spreads
onto the disc surface evenly-
safely penetrating grooves to
remove micro -dust and
fingerprints. Sound Life
leaves the record with
a brilliant look, as brilliant as
the sound is clean and true.

As it cleans,
it wipes out static.

Even though your record
surface is clean, it's generally
the electrostatic charge
that gets it dirty again. An
anti -static gun is
just a temporary
treatment.

One application
of Sound Life re-
duces the residual
charge to near zero.
And it prevents
static from returning
no matter how often
the record is played.

And with your sensitive stylus
that can mean less wear and
improved record life.

Better stereo
performance.

To get all the true, pure
sound you expect from your
stereo, you need records that
are truly clean, and protected
from static and friction. Only
the Scotch Record Care
System gives you all three in
one application. Ask to see a
demonstration at your record
or stereo store right now.

All of the tech data we've
used to back up these
statements is available free.
Write to Home Entertainment
Products Department, 3M

ompany, 3M Center, St. Paul,
\IN 55144. Ask for report C-242.

SCOTCH'
RECORD CARE SYSTEM.
T4F TRUTH COMES OUT.

Enter No. 21 on Reader Service Card
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TF-iATS T IE WAY IT WAS
WALTER I. SEIGAL

1

Columbia Broadcasting's first
coast -to -coast radio network
broadcast took place on Satur-

day night, Jan. 12, 1929. Here, CBS
President (now Chairman) William Paley
is about to make the historic colnection
of the patch cord. wr Ile Warren ÁQ, Ab-
bott. Chief Eng neer, sits at the control
board. This stWio was located in the
penthouse of Steinway Hall, on 57th
Street, New York City -whilelthe 50 -kil-
owatt transrnitte was located a- Rocka-
way Beach.

AUDIO/MAY 1981
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Five
easons

Why You
Should Buy
The New

ptimus T-70
Speaker by
Realistic
1. Hig1-Performance Soft -Dome Tweeter
Designed '..3 bring you silky smooth frequency
respor.se to 20,0010 Hz, with wide dispersion and
very low dis:ori:n. The T-70 reproduces the highest
piano notes. or .he crash of cymbals with dramatic
clarity - no. Just in front of the speaker, but
throughout your room.

2. Special Enclosure for Extended
Radio Shack has matzhed a :ong-throw 8" woof
to an acoustcallv tuned labyrinth enclosure. Low -
frequency sound energy ís forced through the
abyrinth anc projected through a resistive rear

slot. This ín:resases efficiency and gives you
41tight, well-def tied bass from an ideally sized

291/2x10 1/4> l37::' enzlosure.

3. Hat d-Fbished Real Wood Cabinetry
The luxurious Janeer of eazh T-70 is precision -cut from a
single panel of fine walnut, wi ich assures eye -pleasing
continuity cf ;wan and colo Afie, hand -sanding a special
hand -rubbed o 1 -.Irish is apt lied, resulting ín a system that
looks as good as it scunds.

4. We Build [t and 3ack It
Since P,adic Sl-ack controls all phases of enginee:-
Mg, mEnufactu-irg and se:líng the T-70, we can 17.rn
costs arid suit back you- purchase with a five-year
parts and labor imited warranty Audition the 170
soon at Radio Sha:k Yot..f. be impressed w th the
sound ard the low price!

5. Only $129.36 Each

Soft Dome Tweeter

qtadied Mack
THE NATIONWIDE SUPERVARKET OF SOUND'

1

catalrAl r", e s i

Tuned Labyrinth

 4,

74:

I
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AL D VIEMILES
Record Care, Part 2: A Record Life Study

How long will your phonograph records last?
How many times can you safely play records without degrading sound quality?
Using quality playback equipment, the factors of Record Longevity are twofold and

closely interrelated: the record must be kept free of contamination, and the stylus must be
kept clean during playback.

Scanning electron microscopy clearly shows the need and contribution of both record
cleaning and stylus care.

Exhaustive research shows that with proper record/stylus care, an entire "life span" of
200 play events will not damage record surface quality or fidelity. (Most albums are played a
total of 50 times or less.)

200 Plays Without Record Cleaning

Pit from dust abrasion.
Ground -in microdust.

Prominent dust abrasion.

Prominent stylus path from
abrasive -coated diamond

face.
Vinyl particles welded by

contaminated upper area of
stylus.

200 Plays With Record and Stylus Care

Results of D4 Record Care:

Clean central radius due to
capillary attraction of D4 Fluid

into D4 pad fabric.

Microdust-free stylus path
due to exclusive D4 "spiral

fiber" particle holding.

No wall -slurry of "lubricant"
products.

200 Plays Without Stylus Care

Results of SC -2 Stylus Care:

Reduced wall abrasion due to
uncontaminated diamond

face.

Cleaned stylus leaves no
welded -in particles.

There is no substitute for the
valid research you get with
Discwasher products. Ask for
them where better dealers take
interest in a longer "life span" for
you.

discwashers
PRODUCTS TO CARE FOR YOUR MUSIC

Discwasher, Inc., 1407 R. Providence Rd., Columbia, MO 65201
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