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"Polk Builds State -of -the -Art Components:'
Consistently Superior Technology Results in

Dramatically Better Sounding Loudspeakers for You.

11
atthew Polk's genius is multifaceted.
In addition to breakthroughs like
SDA technology which totally revo-

lutionized the whole concept of stereo-
phonic reproduction, it is also responsible
for the advanced and exclusive component
technology present in every Polk loud-
speaker which results in unequalled high
definition musical sound quality.

High Definition Reproduction
Polk loudspeakers are true high definition

systems which reproduce sonic images with
life -like clarity and detail, much like a high
resolution camera captures a visual image
with all the subtle detail and focus intact.
When you listen to a pair of Polks, notice how
you can hear each and every individual instru-
ment clearly and distinctly, even when there
are many instruments playing at the same
time. This high resolution capability is in large
part due to the consistently excellent transient
response of all the drivers as well as the
seamless blending achieved by the Isophase
Crossover systems.

Polk c Exclusive T3 ilaminate
Polymer Driver Technology

These superb drivers are specifically engi-
neered to cover the entire fundamental musi-
cal range with life -like clarity and minimal
coloration. Polk's exclusive trilaminate (3
layer) polymer cone technology is responsible
for a purity and naturalness of reproduction
unapproachable by conventional drivers
which utilize paper, or simply vacuum formed
plastic cones. Polk's unique trilaminate poly-
mer cone is made of three complimentary
materials, each of which has unique perform-
ance advantages all its own. One material is
very light and structurally strong, one is very
stiff with a high speed of sonic wave trans-
mission, and one very effectively removes
sonic colorations by efficiently damping the
cone structure. The exceptional performance
gained when all three are combined together
could never be equalled by a simple one layer
cone of any single material. Polk drivers utilize
costly butyl rubber surrounds for more accu-
rate cone movement and deeper, better bass

Tweeter voice coils are centered with exacting precision by a
sophisticated machine designed and built by Polk Audio engineers.

response. Additionally, they don't deteriorate
over time as do foam surrounds. They incor-
porate high -temperature aluminum voice coils
which allow high power operation without
burnout. Optimized Flux Density magnet struc-
tures are used for perfectly balanced opera-
tion assuring clearer, more highly defined,
more musical sonic performance.

The Polk Isophase Crossover
The crossover network is the most impor-

tant component in a high quality loudspeaker
system. It is responsible for properly blending
the sound of the individual drivers together
into the homogeneous sounds of individual
instruments and voices. The crossover acts like
the "musical conductor" of the loudspeaker,
telling each driver just when to come in and
exactly how loud to play. The elaborate Polk
Isophase Crossover Systems utilize huge cop-
per coils and precision capacitors and resis-
tors to assure the lowest possible harmonic,
IM, and transient distortion with complex high
level musical signals. Close tolerance, ex-
tremely costly mylar and silver mica capacitors
are used in many models to achieve even
higher sonic definition. In addition, driver
equalization is optimized by the sophisticated
and complex circuitry, while isophase (phase
coherent) operation is maintained by careful
control of the various phase relationships in
the system. Many loudspeaker manufacturers
skimp on this critically important component
because it is usually hidden from sight, but
Polk builds crossovers correctly so that our
speakers will sound better for you.

Polks Exclusive Silver Coil
Dome Tiveeter Technology

This state-of-the-art transducer is the only
tweeter in the world which utilizes a voice coil
wound with costly silver coated wire for more
extended frequency response. The extremely
light polyamide dome allows exeptionally
quick transient response while the inherently
well damped material eliminates annoying
resonances. The small diameter diaphragm
assures wide dispersion of high frequencies
throughout your listening room. In addition,
the huge magnet structure combined with the
low mass moving system results in vanishingly
low distortion, superb wave form accuracy
and high efficiency. A specially contoured
non -resonant faceplate improves dispersion,
lowers diffraction and helps eliminate reso-
nant distortion.

Polk Fluid Coupled
Subwoofers

Most Polk home speakers utilize a fluid -
coupled subwoofer system for tight, quick,
deep, powerful and room -filling bass response.
This system realizes the performance advan-
tages of both large and small diameter woofers
at the same time. Small diameter woofers have
faster transient response, better midrange and
dispersion. Large diameter bass drivers couple
better to your room and produce more bass.
The Polk Fluid Coupled Subwoofer System
excels in all these areas. It utilizes the low
frequency energy produced within the en-
closure by the small bass/midrange driver to
hydraulically energize the large diameter low
resonance subwoofer below approximately 60
Hz. The result is remarkably clear, well-defined
low frequency reproduction, exhibiting excep-
tional upper bass detail which extends
smoothly and seamlessly down through the
sub -bass and cleanly up into the midrange.

polk
The Speaker Specialists

5601 Metro Drive, Baltimore, Md. 21210

Enter No. 41 on Reader Service Card

Where to buy Polk Speakers? For your nearest dealer, see page 45.
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"Matthew Polk Has a Passion for Perfection!"
Experience the Awesome Sonic Superiority of
His New Signature Edition SDA 1C and SDA 2B.

The genius of Matthew Polk has now
brought the designer styling, ad-
vanced technology and superb sonic

performance of his award winning SDA
Signature Reference Systems into the new
Signature Edition SDA 1C and SDA 2B.

"They truly represent a
breakthrough." Rolling Stone Magazine

Polk's critically acclaimed, 5 time Audio -
Video Grand Prix Award winning SDA tech-
nology is the most important fundamental
advance in loudspeaker technology since
stereo itself Listeners are amazed when they
hear the huge, lifelike, three-dimensional
sonic image produced by Polk's SDA speakers.
The nation's top audio experts agree that Polk
SDA loudspeakers always sound better than
conventional loudspeakers. Stereo Review
said, "Spectacular... the result is always better
than would be achieved by conventional
speakers" High Fidelity said, "Astounding
...We have yet to hear any stereo program that
doesn't benefit" Now all 5 SDAs incorporate
many of the 3rd generation advances in SDA
technology pioneered in the Signature Edition
SRS and SRS2 including full complement sub -
bass drive, time -compensated phase -coherent
driver alignment and bandwidth -optimized
dimensional signal.

Why SDAs Always Sound
Better

Stereo Review confirmed the unqualified
sonic superiority of Matthew Polk's revolution-
ary SDA Technology when they wrote, "These
speakers always sounded different from
conventional speakers - and in our view
better - as a result of their SDA design.

Without exaggeration, the design principals
embodied in the SDAs make them the world's
first true stereo speakers. The basic concept of
speaker design was never modified to take into
account the fundamental difference between a
mono and stereo signal. The fundamental and
basic concept of mono is that you have one

signal (and speaker) meant to be heard by
both ears at once. However, the fundamental
and basic concept of stereo is that a much
more lifelike three-dimensional sound is
achieved by having 2 different signals, each
played back through a separate speaker and
each meant to be heard by only one ear apiece
(L or R). So quite simply, a mono loudspeaker
is designed to be heard by two ears at once
while true stereo loudspeakers should each
be heard by only one ear apiece (like head-
phones). The revolutionary Polk SDAs are the
first TRUE STEREO speakers engineered to
accomplish this and fully realize the aston-
ishingly lifelike three-dimensional imaging ca-
pabilities of the stereophonic sound medium.

"A stunning achievement"
Australian HiFi

Polk SDA Technology solves one of the
greatest problems in stereo reproduction.
When each ear hears both speakers and
signals, as occurs when you use conventional
(Mono) speakers to listen in stereo, full stereo
separation is lost. The undesirable signal
reaching each ear from the "wrong" speaker
is a form of acoustic distortion called inter -
aural crosstalk, which confuses your hearing.

"Literally a New
Dimension in the Sound

Stereo Review Magazine

The Polk SDA systems eliminate interaural
crosstalk distortion and maintain full, True
Stereo separation, by incorporating two Com-
pletely separate sets of drivers (stereo and
dimensional) into each speaker cabinet. The
stereo drivers radiate the normal stereo sig-
nal, while the dimensional drivers radiate a
difference signal that acoustically and effec-
tively cancels the interaural crosstalk distor-
tion and thereby restores the stereo separation,
imaging and detail lost when you listen to nor-
mal "mono"speakers. The dramatic sonic bene-
fits are immediately audible and remarkable.

"Mindboggling, astounding,
flabbergasting" Higb Fidelity Magazine

Words alone cannot fully describe how
much more lifelike SDA TRUE STEREO repro-
duction is. Reviewers, critical listeners and
novices alike are overwhelmed by the magni-
tude of the sonic improvement achieved by
Polk's TRUE STEREO technology. You will hear
a hugh sound stage which extends not only
beyond the speakers, but beyond the walls
of your listening room itself The lifelike
ambience revealed by the SDAs makes it sound
as though you have been transported to the
acoustic environment of the original sonic
event. Every instrument, vocalist and sound
becomes tangible, distinct, alive and firmly
placed in its own natural spatial position. You
will hear instruments, ambience and subtle
musical nuances (normally masked by con-
ventional speakers), revealed for your enjoy-
ment by the SDAs. This benefit is accurately
described by Julian Hirsch in Stereo Review,
"...the sense of discovery experienced when
playing an old favorite stereo record and
hearing, quite literally, a new dimension in the
sound is a most attractive bonus..." Records,
CDs, tapes, video and FM all benefit equally
as dramatically.

"You owe it to yourself to
audition them." High Fidelity Magazine

SDAs allow you to experience the spine
tingling excitement, majesty and pleasure
of live music in your home. You must hear
the remarkable sonic benefits of SDA tech-
nology for yourself You too will agree
with Stereo Reviews dramatic conclusion:
"the result is always better than would be
achieved by conventional speakers...it
does indeed add a new dimension to re-
produced sound."

Polk
The Speaker Specialists

5601 Metro Drive, Baltimore, Md. 21215

Enter No. 41 on Reader Service Card

Where to buy Polk Speakers? For your nearest dealer, see page 45.
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Matthew Polk and his extraordinary new Signature Edition SDA 1C and SDA 2B.
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You may have heard music like this in a dream.

Our best: The OMS -7A11, one of five
unusually creative compact disc players

from Nakamichi.

It takes much more than
an impressive array of features

and specifications to realize
a product of dreams.

Our company's commitment
to quality and leading -edge

technology has produced some
of the finest audio

components known to man.

At Nakamichi, our dream
has always been to create the
ultimate musical experience.

After all, we know that nothing
can make the spirit soar like music.

niNakamichi
For the name of your nearest

authorized Nakamichi home audio
or mobile sound dealer, please call or write:

Nakamichi America Corporation
19701 South Vermont Ave.

Torrance, CA 90502 (800) 421-2313
(800) 223-1521 (California)

Nakamichi Canada (800) 663-6358
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Going Too Far
Dear Editor:

I have been an avid reader of Audio
for many years, and although I expect
I'll never have enough excess money
to invest in the ultra -high -end equip-
ment you review, I'm usually enter-
tained and impressed with your com-
mentary on the creative engineering
that produces such outstanding audio
products.

I feel compelled to tell you that your
August 1987 report of arc welding, us-
ing $9,600 worth of Levinson power
amps, clearly went too far; as it hap-
pens, though, I really like folks who go
too far, and your momentary molten
stereo flash helped strengthen the
bond that secures my ongoing reader-
ship. Viva Audio!!

Gerald R. Martin, Ph.D
Richfield, Minn.

Stuff Dreams Are Made Of
Dear Editor:

I was delighted to read the recent
reviews in Audio the Threshold
(January 1987) and the Mark Levinson
No. 20 mono amplifier (August 1987).
It's good to see how these Class -A
high -power amps perform in objective
tests. I hope that you'll now round out
this set of reviews with an evaluation of
the Krell power amps. After all, de-
scriptions of "affordable audio gear"
are not enough to sustain the dreams
of your readers. Keep up the good
work!

Robert Pascal, Jr.
Princeton, N.J.

Hearing Should Be Believing
Dear Editor:

In your August 1987 profile of the
Mark Levinson No. 20 mono amp,
Laurence Greenhill and David Clark
say, "Recognizing that the controlled
[A/B/X] tests had failed to correctly
identify the No. 20s ..." Surely they
meant, "Despite costing more than
most domestic automobiles, the No.
20s were audibly indistinguishable
from amplifiers costing thousands
less."

I find their casual dismissal of such
irrefutable, objective results in favor of
subjective psychobabble inexcusable
in a review-and in a journal-purport-
ing expertise in these matters. Mr.
Greenhill and Mr. Clark claim they

have not heard an amplifier that
sounds as good, but as their A/B/X
tests prove, they have. Too bad they
don't believe their ears.

Where's Julian Hirsch when we real-
ly need him?

Ronald W. Stone
Lusby, Md.

Revealing Review
Dear Editor:

I much enjoyed the August 1987 is-
sue: Leonard Feldman's information
regarding the DAT spoiler chip and
Don Davis' article on LEDE were most
informative. I was also intrigued by
Laurence Greenhill and David Clark's
review of the Mark Levinson No. 20
mono amplifier.

I suspect you will get a number of
letters pointing out that one can buy a
very good arc welder for about one -
twentieth the price of a pair of Levinson
20s. I wonder if anybody has mea-
sured the frequency response, head-
room, and distortion of arc welders... .

More seriously, I applaud the inclu-
sion of an A/B/X comparative listening
test in the Levinson 20 review, along
with the authors' subjective impres-
sions. I wonder, however, if Mr. Green-
hill and Mr. Clark realize just how re-
vealing this is. Since they could hear
no difference during the A/B/X test,
their subjective impressions of differ-
ences in sound must be completely
imaginary and heavily influenced by
expectations. By extension, this could
cast doubt on the validity (or, more
charitably, the usefulness) of Audio's
usual practice of presenting a review-
er's subjective impressions of subtle
differences between similar compo-
nents, frequently to the favor of the
more expensive. Amplifiers and CD
players spring to mind.

I hasten to add that I am not attempt-
ing to sling mud or arrows, but merely
identifying an issue I would be grateful
to see you address.

Bruce D. Bender
Jamestown, R.I.

Always a First Time
Dear Editor:

I've been enjoying Audio since 1960,
and your June 1987 issue is the first
one that I've found difficult to grasp.

George F. Bittancourt
San Francisco, Cal.
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YOU'LL NEVER HAVE 11) SIT THROUGH
ANOTHER AMATEUR NIGHT AGAIX
How can you really enjoy professional entertainment

when your equipment isn't professional?
You can't. And dbx can prove it to you. Here and sow.., And

with a dbx dealer demo later.
For over 15 years, the greatest moments in entertainment

have come through us. Today, you'll find dbx professional
equipment at work at most every important recording studio,
broadcast facility and live performance in the world.

With 75 patents and a recent Emmy for co -developing stereo

TV our list of firsts and onlies puts us in a class all our own.
The results are ready for you to take home now. Profes-

sional equipment with all the clarity, impact, nuance and
range you couldn't get before. Even in the most expensive
amateur systems.

The differences you'll see and hear are audible, visible
and phenomenal.

For example, our Soundfield psydhoacoustic-imaging
speaker systems sound spectacular in any room.
Anywhere you sit in that room.

Our audior`video preamplifier incorporates Dolby® Pro
Logic surround sound using dbx proprietary technology. For
the most thrilling home -theater performance you can get.

Our incomparable configurable 2/3/4 -channel amplifier
provides over 800 watts per channel in actual use. With a
flatter response than amateur amps costing twice as much.

Add to these one -of a -kind components our FM/AM tuner

with Schotz® noise reduction, uncanny clarity and a noise
floor way below what you're probably listening to now.

And a CD player that's so good, Stereo Review's Julian
Hirsch wrote: "Even without its special circuits [proprietary
sonic enhancements], the dbx DX5 would rank as one of the
best available."

Complete your home studio/theater with our superlative
digital -processing VCR with VHS Hi -Fi and our own MTS

stereo TV sound. And bring your video enjoyment up to
where it should be. w

A visit to your dbx dealer will convince you that
your amateur days, and nights, are over.

X
Audio and Video

at its professional best

Enter ho. 13 on Reader Service Card
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AUDIOCLINIC
JOSEPH GIOVANELLI

Attenuation of Sound
Q. What is attenuation, especially

regarding sound?-Glenn McGregor,
Freeport, N.Y.

A. In electronics and acoustics, at-
tenuation means a reduction in a sig-
nal's strength. The main cause of
sound (or acoustic) attenuation is ab-
sorption-chiefly by the surfaces and
furnishings in a room, but also, slightly,
by passage through air.

Where there are no reflective or ab-
sorptive surfaces, sound level varies
inversely with the square of the dis-
tance between the source and the
hearer. For example, if you get twice
as far from the sound source, you'll
hear one-fourth the sound level heard
at your original position. In this case,
the total sound energy has not dimin-
ished much, but it is spread over a
wider area.

Getting the Most
From an AM Tuner

Q. I am looking for a good AM tuner.
Basically, what I want is good sensitiv-
ity, selectivity, and frequency re-
sponse. In most combination AM/FM
tuners I have seen, the sensitivity and
selectivity of the AM sections are so
poor that they barely pick up the local
stations. Frequency response has also
been poor, rolling off very quickly
above 3 kHz. I believe that such a
tuner, in addition to good selectivity
and sensitivity, should have provisions
for connecting an external antenna.
Does such an AM tuner exist? If not,
what can I do in order to receive AM as
well as possible?-Eric Nelson, Lan-
disville, Pa.

A. In AM tuners, unfortunately, selec-
tivity and wide frequency response are
mutually exclusive. Narrowing the
bandwidth of the i.f. stages would im-
prove rejection of unwanted signals,
but it would also reduce high -frequen-
cy response. With conventional i.f.
transformers, the audio roll -off must
begin at some relatively low frequency,
such as 2 kHz, to ensure adequate
selectivity. With ceramic i.f. filters,
which have a steeper slope than trans-
formers, the roll -off frequency can be
raised to perhaps 5 kHz and still avoid
adjacent -channel interference. Some
tuners (even in car stereos) have auto-
matic or manual i.f. bandwidth adjust-
ments, allowing wide -band listening

when appropriate and narrow -band re-
ception when necessary.

Please understand that the side -
bands of undesired adjacent -channel
signals will often extend into the pass -
band of the tuner's i.f. filters. If these
signals are strong enough, you will
hear some odd "chatter" or "splatter"
in the background of the station you
are listening to. These effects are
stronger during evening hours; if your
tuner has adjustable bandwidth, it is

well to use its narrower setting at night,
sacrificing fidelity for the sake of un-
cluttered sound.

You mentioned sensitivity as a con-
sideration when purchasing an AM
tuner. It is really not as much a factor
as you might think. The noise heard in
the AM broadcast band is determined
more by atmospheric and man-made
noise than it is by the internal noise of
the tuner.

If you live in a quiet area (one free
from man-made radio -frequency inter-
ference) and you wish as good sensi-
tivity and selectivity as you can find, I

suggest you check the features of the
various shortwave, general -coverage
receivers available. I have seen some
which have wide -band and narrow -
band i.f. settings, just what you might
enjoy. You may not be interested in
shortwave, but these receivers are of-
ten the best overall receivers for AM.
Who knows? You might even enjoy
shortwave listening-although that
surely must be done with narrow i.f.
settings.

Along with the sensitivity and selec-
tivity these receivers provide, they are
often very good with regard to another
important factor: Image rejection. You
mentioned external antennas. When
these are used, signals are strong
enough that image and other spurious
responses definitely become a factor
in less well -designed tuners.

Noise from Amps and Preamps
Q. Which component is the source of

noise in a music system, the power
amplifier or the preamplifier?-Won-
seok Lee, Tarrytown, N.Y.

A. Both the amplifier and preamp,
like all electronic equipment, produce
noise. However, the preamplifier's
noise is more likely to be audible from
the loudspeakers. In part this is be-
cause preamplifiers, having more gain,

have more noise; in part it is because
noise from the preamplifier is further
amplified (along with the signal) by the
power amp. In any case, the amount of
noise produced by the overall system
(exclusive of tape hiss or surface noise
on phonograph records) should be vir-
tually inaudible at normal volume set-
tings unless you place your ear against
one of the loudspeakers.

Range Expanders and CDs
Q. Does a dynamic range expander

offer any enhancement or effect on
Compact Discs? Is the dynamic range
of CDs of such high magnitude that a
sound processor would be superflu-
ous?-Name withheld

A. I see no value in using a dynamic
range expander with Compact Discs
unless you know that the dynamics on
a given disc are restricted. After all, the
CD is capable or reproducing about as
wide a dynamic range as one encoun-
ters when listening to live music. Any
further expansion would not be high-
fidelity reproduction. Worse, the loud-
est passages would certainly be heard
at ear -damaging volume, unless the
softest passages were too low to be
perceived.

Noises in Headphones
Q. When I turn on my amplifier, I

hear through my headphones a buzz-
ing noise which rises in intensity until it
reaches a maximum. Then it drops off,
followed by a hissing sound which in-
creases in volume until a steady level
is reached. The hiss continues for the
entire time the equipment is on. When I
turn off the amplifier, the noise slowly
decreases to inaudibility. This noise is
heard only with headphones. The posi-
tion of the input selector is of no conse-
quence here. When inserting the head-
phones into their jack, 1 notice (with the
amplifier turned off) that there is inter-
mittent static as the plug slides into the
jack. Does this mean I have a faulty
headphone jack?-Name withheld

A. You will be glad to know that you
have no problem with your headphone
jack. There is always some back -

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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"How Big An Amp Do I Really Need?'
Contrary to popular belief,

lots of amplifier power isn't necessarily
the solution to getting lots of dynamic
range from your system.

Fact is, amplifier power alone
has little effect on the dynamic range
we hear in compact discs and other
modern recordings. Your speakers
have far more effect on dynamic range
than the amplifier or any other com-
ponent in your system.

We compared a KLIPSCH°
Loudspeaker with four other models
from various makers. (The KLIPSCH
model was not the most expensive.)
Doubling, even tripling the power to
the speakers had little effect on their
dynamic range.

Compared to the KLIPSCH
model, the other speakers required at
least 30 times more power to achieve
a normal listening level. And regard-
less of the total power consumed by
the other speakers, the KLIPSCH
model still had 20 dB higher output.

Are we suggesting KLIPSCH
Loudspeakers have the widest dynamic
range in the industry? You bet. In
most cases, the addition of KLIPSCH
Loudspeakers will be the most effec-
tive and efficient way to widen the
dynamic range of your system. Our
special compression drivers are the
reason why. They give you more con-
trolled imaging, greater clarity and
wider dynamic range.

5

As these characteristics be-
come higher priorities to your musical
taste, we encourage you to compare
KLIPSCH to any other
speaker mated to any
size amplifier. Decide
for yourself what gives
you the most for your
money.

For your near-
est KLIPSCH dealer,
look in the Yellow
Pages. Or call toll free,
1-800-223-3527.

KLIPSCH FORTE' PICTURED ABOVE

klipsciklipsch
A LEGEND IN SOUND:'

P.O. BOX 688  HOPE, ARKANSAS USA 71801
Enter No. 28 on Reader Service Card
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Distortion at a record's
inner grooves can result
from a worn or damaged
stylus or from too low
a tracking force.

ground hiss in electronic equipment.
The hiss may be too low in volume to
hear through your loudspeakers. With
sensitive phones coupled tightly to
your ears, hiss and other noises are
often more dramatic than with loud-
speakers.

There is usually an attenuation net-
work between the true amplifier output
and the headphone jack. By adjusting
the values of the components in this
network, greater signal attenuation to
the headphones is possible, and the
hiss will be virtually removed. (I cannot
offer any specific guidelines here; you
will have to obtain a schematic of your
particular equipment before making
any changes.) To compensate for the
reduced signal, you will notice that you
will have to turn up the volume slightly
higher than you are used to.

In lieu of these changes, using less
sensitive headphones would also help.

It is quite usual to hear various
crackling sounds as a pair of phones is
plugged in. For whatever the reason, if
there is a difference in voltage be-
tween the sleeve of the phone plug
and either the tip or the ring, that differ-
ence (however small) will be sufficient
to produce sound in the phones. If the
noise is really loud, something is
wrong. Perhaps the output stage is out
of balance or there is a leaky coupling
capacitor. If the crackling is very light,
forget it.

Imbalance in a New Light
I read with a great deal of interest

Arthur Stoddard's question, in the Jan-
uary 1987 "Audioclinic," concerning
his channel imbalance problem. I have
had the same problem for a number of
years, and I believe I have identified a
cause that you did not mention. I sug-
gest that he check out two very vital
components of his audio system: His
own two ears.

About five years ago, I began to no-
tice that I had to adjust the balance
control to favor the right channel in
order to obtain what was, for me, a
balanced image. At first I attributed
this to a misaligned balance control on
a kit -built preamplifier. When the phe-
nomenon persisted through changes
in sound equipment and three
changes of listening rooms, I began to
suspect that the problem might be an
artifact of my hearing rather than an

equipment problem. The phenomenon
was also present while listening via
headphones (which effectively ruled
out room acoustics as the cause).

I have not consulted a hearing spe-
cialist, but, after experimentation, I

have concluded that I have suffered a
slight but noticeable hearing loss in my
right ear. I am satisfied that this ex-
plains the channel imbalance prob-
lem-at least in my own case.-Allen
R. Meals, Houston, Tex.

Connecting Phones to a Preamp
Q. I bought a preamplifier which

lacks a headphone output. Neverthe-
less, I still wish to listen to FM and other
sources via headphones. Is it possible
to connect headphones to the output
of the preamplifier? I could install a
headphone jack and volume control.
My preamplifier has a 2-V output level;
my headphones' impedance is 600
ohms.-Dan Welton, Shelton, Conn.

A. I am uncertain as to whether you
can obtain satisfactory sound by con-
necting headphones to the output of
your preamplifier. The preamp could
well be designed for a load impedance
higher than 600 ohms. Even where the
nominal preamplifier output imped-
ance is low (perhaps 100 ohms), the
size of the preamp's coupling capaci-
tors could limit the amount of bass sent
to the phones. You can try it, of course.
If low frequencies are not as prominent
as you know they should be with your
phones, you might increase the value
of the coupling capacitors.

If you get the desired results from a
temporary hookup, you might then
consider installing a headphone jack. I

do not believe you need to install a
separate volume control; the existing
control should operate very well.

Distortion Near Record's End
Q. I have been having problems

with my turntable. As the end of most
records approaches, I hear more and
more distortion. I have adjusted track-
ing force and anti -skating to what ap-
pear to be the correct settings. Could
these settings be incorrectly calibrat-
ed?-O'Neal Douglas, Ruston, La.

A. It is possible that your anti -skat-
ing force has not been set properly,
but it seems to me that it would have to
be way off the mark to produce the
results you have described.

In order to get this force at least
close to the correct setting, do the fol-
lowing: Obtain a blank disc from a re-
cording studio. If this is not practical,
use the blank side of an Eva -Tone
Soundsheet (one of which was bound
into our March 1987 issue). Place it on
the turntable, blank side up, and "play"
the disc. Adjust the anti -skating control
to a position where the tonearm drifts
neither inward nor outward, no matter
where the arm is placed on the disc. If
there is no setting at which drift is ab-
sent, set the anti -skating adjustment so
that the drift will be outward on some
parts of the disc and inward on others.
This will be a good compromise rather
than a perfect adjustment, because it
does not take dynamic forces such as
groove friction into account. Still, if your
previous adjustment was nowhere
close, you will have better sound re-
production under these conditions
than before.

I believe, however, that the distortion
will still be present. Distortion can be
the result of a badly worn or damaged
stylus or can come from too low a
tracking force, You might wish to
check tracking force with an accessory
force gauge rather than relying on the
one included with your table. Of
course, if you did not balance the arm
initially, such built-in tracking force
gauges can give erroneous readings.

I can recall working on a turntable
which exhibited the same symptoms
as you have described. It was a matter
of tracking force, all right, but there
was a subtle aspect to it. Many turnta-
bles (such as the one I was working
on) are equipped with a cueing lever
which raises and lowers the tonearm.
This turntable's lifter was just slightly
bent. Thus, as the arm approached the
inner grooves, the tonearm was lifted
slightly-not enough to raise it from the
surface, but enough to reduce tracking
force to the point where distortion be-
came serious. To add insult to injury,
the lifter also added drag, which would
further increase distortion as well as
increasing wear on both the stylus and
the record -groove walls.

If your tonearm's stylus overhang is
adjustable, perhaps this adjustment
should be checked. If the error is suffi-
ciently large, inner -groove distortion is
possible. Also make sure that the car-
tridge is straight in the headshell. Q
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THINK OF IT AS THE
WORLD'S SMALLEST DIGITAL PLAYER.

Vow you can take the dynamics of
digital performance anywhere. With
-DK Hx-S. It captures the purity ard
nuances of digital sound like no other
high -bias audio cassette.

Specifically designed to record
digitally -sourced materials, FIX -S offers
-our times the magnetic storage capa-
Dil.ty of other high -bias cassettes avail-
able today. Plus unmatched high
requency MOL (Maximum Output
_evel) for optimum performance.

With all this going for it, HX-S does
-riore than step-up your pocket -sized
_layer. It also acts like fuel injection for
four car audio system. And it can turn

boombox into a portable music hall.
TDK HX-S. One small step for digital.

One giant leap for music -kind.

THE ART OF PERFORMANCE.
TDK is -he world's leading manufacturer of audio & video cassettes and floppy

En er No. 48

1986 TDK Electronics Corp.
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TAPE GUIDE
HERMAN BURSTEIN

The What and How of Bias
Q. I'm confused about what the bias

frequency is supposed to do in record-
ing. I have seen bias described as a
signal that (1) promotes flat frequency
response during recording; (2) excites
the magnetic particles in the tape coat-
ing, promoting a stronger recorded
signal by making the magnetic parti-
cles more receptive; and (3) allows the
tape to record loud and soft sounds
evenly and proportionately. Which def-
inition is accurate?-Steve Turner,
Pepperell, Mass.

A. The second definition is easily the
best, although incomplete because it
fails to point out that bias, very impor-
tantly, also reduces distortion. The
third definition is next best, but nebu-
lous because "evenly and proportion-
ately" doesn't tell us enough. The first
definition is outright wrong; bias in fact
causes treble loss.

Let's start over. What bias does is to
greatly increase the amount of audio
signal that can be recorded on tape for
a given amount of signal applied to the
tape; it also greatly reduces distortion.
How bias does this has been ex-
plained in two basic ways.

Perhaps the more common explana-
tion refers to the tape's transfer func-
tion, which is the relationship between
the magnetizing force (signal applied
to the tape) and the remanence (signal
recorded on the tape). Ideally this rela-
tionship should be linear, so that the
recorded signal varies in direct propor-
tion to the applied signal. However,
remanence lags with respect to mag-
netizing force, a phenomenon called
hysteresis. The result is a transfer func-
tion which is nonlinear when recording
the lowest amplitude portions of the
applied signal waveform, then linear as
the waveform's amplitude increases,
and finally nonlinear again as the am-
plitude becomes great enough to satu-
rate the tape. Adding bias in the cor-
rect amount (typically about 10 times
the maximum audio signal level) car-
ries the low -amplitude portions of the
audio signal into the linear portion of
the transfer function. Thus, the record-
ed signal is largely free of distortion
and recorded at high amplitude. So
goes the first basic explanation, of
which there are several variations. (For
this explanation in detail, see "Dynam-
ic Bias Control with HX Professional"

by J. Selmer Jensen and S. K. Pra-
manik, Audio, August 1984.)

The second basic explanation is

pretty close to your second definition,
stating that magnetic domains in the
tape's coating are excited by the bias
current so that they respond more
readily-with less distortion and great-
er amplitude-to the applied audio sig-
nal. In his book Magnetic Recording
Techniques (McGraw-Hill, New York,
1972), Charles E. Lowman writes:
"From the studies of magnetism it is

known that the domains are tightly
locked together. To loosen these mag-
netic bonds and allow the signal [to be
recorded], a large amount of magnetic
energy is required. It would appear
that until a particular threshold of re-
sponse is reached, little or no signal
recording can take place .... Once
unlocked [the domains] move with rel-
ative ease."

Another version of this explanation
comes from Dale Manquen ("Magnetic
Recording and Playback," Handbook
for Sound Engineers, Howard W. Sams
& Co., New York, 1987): "The magneti-
zation of the tape particles is not easily
changed, due to the memory force or
hysteresis of the particles. In fact, we
could think of the particles as lethar-
gic-sleepy little particles that must be
aroused before they will do anything,
and then being quite content to imme-
diately fall asleep as soon as the exci-
tation stops. This lethargy produces a
jerky recording characteristic that ig-
nores weak signals and responds only
to strong signals. Since the resulting
distortion levels are intolerable for au-
dio application, a method of waking up
the sleepy particles must be em-
ployed. If a rapidly varying signal of
sufficient amplitude to just begin mag-
netizing the particles is added to the
audio flux signal, the magnetic parti-
cles will more readily conform to
changes in the audio waveform. The
high -frequency biasing signal pro-
duces a hysteresis -free or anhysteretic
recording." Manquen also writes: "The
high -frequency bias signal provides
enough excitation to jolt the magnetic
particles into an active state."

Turning to the relationship between
bias and frequency response (stated
incorrectly in your first definition), the
bias signal has an erasing effect akin
to that produced by the erase head;

this grows more severe as the audio
frequency rises because the high fre-
quencies are less deeply imbedded in
the tape than are the lower frequen-
cies. This erasing effect increases with
bias. In short, treble loss increases
with bias. Treble boost in the record
electronics helps overcome treble loss
due to bias and other factors. But there
is a limit to the amount of treble boost
which can safely be used, and there-
fore to the amount of bias. At a high
recording level, excessive treble boost
can cause tape saturation and a situa-
tion called fold -over, where the record-
ed treble is actually decreased rather
than remaining at the saturation level;
this is accompanied by excessive dis-
tortion.

In cassette recording, bias typically
must be at a level below the amount
required for minimum distortion. How-
ever, too little bias produces excessive
distortion. Therefore, the deck manu-
facturer strives for optimum bias,
which achieves a satisfactory combi-
nation of low distortion and extended
treble response. Listening tests con-
ducted by Dolby Laboratories indicate
that the trade-off between distortion
and treble response should somewhat
favor low distortion. Optimum bias also
takes into account minimization of
noise and the maximum record treble
boost that can safely be used.

Deck -to -Deck Compatibility
Q. Many tapes I record on my Naka-

michi deck sound muddy when played
back on other decks, presumably be-
cause, as I understand it, Nakamichi
decks use their own equalization
curve. Does owning a Nakamichi iso-
late me from all other decks? Does
everything recorded on a Nakamichi
have to be played back only on a Na-
kamichi?-Anthony Hudaverdi, Santa
Monica, Cal.

A. First, let me point out that Nakami-
chi employs standard equalization,
conforming with RIAA and NAB Stan-
dards. Where Nakamichi units deviate
from some decks is in applying some
treble boost at the very high end in
playback to compensate for gap loss

If you have a problem or question on tape
recording, 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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A distance of 3 inches
between a cassette and
a strong magnetic field
is usually sufficient to
avoid damage to the tape.

at the playback head. But this is con-
sistent with the Standards.

Your problem may lie in azimuth mis-
alignment-either of the Nakamichi or
of the other decks. I suggest that you
have your deck's azimuth checked out
by an authorized service shop.

Another possibility is that of mis -

tracking, if you are using Dolby B or C
noise reduction. Recording and play-
back levels have to be matched if

Dolby NR is to work properly. If there is
serious mistracking, this can cause tre-
ble loss, leading to what you describe
as "muddy" sound. Is your problem
less serious when you record without

L STb\ \C DLV
Before you listen to the speakers

in your system, your speakers must
listen to your system.

And then delver.
So why deprive your speakers

and, ultimately, yourself of all your
system is capable of?

Treat your speakers to Esoteric
Audio speaker cables and enjoy
listening to the difference.

Your speakers will thank you.

And they will reward you.
Ask your dealer for more details

about Esoteric Audio speaker cable
systems or simply send $2.00 for our
latest color brochure.

Dealer inquiries invited.

AUDIOUSkERIC

Dolby NR? If so, this suggests the cul-
prit is mistracking, in either the Naka-
michi or the other decks.

Damage from Magnetic Fields
Q. I have read several times about

the importance of keeping recorded
tapes away from magnetic fields. It has
been my habit to place recorded tapes
on top of one of my speaker cabinets
for long periods. Recently it dawned on
me that this might be harmful, so I put
a compass on top of the cabinet to
check things out. I was shocked when
the needle, which had been pointing
north, spun to the south when I put the
compass on the cabinet. The tweeter is
only about 2 inches below the cabinet
top, the midrange speaker about 6
inches below, and the woofer about 18
inches below. Have I done my tapes
much harm?-Philip H. Leak, Rose-
ville, Cal.

A. I doubt that you have harmed
your tapes, although I can't be sure.
Usually a distance of about 3 inches
between the tape and a strong mag-
netic field is sufficient protection. In

your case, the distance is less, but I

presume it is only a moderate field.
You can check whether your practice
is harmful by recording two cassettes
from the same source, placing one of
them on your speaker, and then play-
ing both. If the one that was on the
speaker has duller treble response,
harm has been done-namely, some
erasure of high frequencies.

For more information on the dangers
presented by magnetic fields, see my
article "Magnetic Shielding" in the
April 1979 issue.

Effects of Wrong Bias
Q. I have an old cassette deck with-

out switchable bias, and therefore I

have always used normal -bias cas-
settes. If I were to use high -bias cas-
settes, would I damage or decrease
the life of my tape heads?-Ivo Roko=
vich, Hialeah, Fla.

A. You will not harm your tape
heads or tape deck by using other
than normal -bias cassettes. What will
happen, if you use Type II (chromium
dioxide, ferricobalt, and a few metal)
tapes or Type IV (the majority of metal)
tapes, is an increase in high -frequency
response and in distortion. These ef-
fects will be largest with Type IV. A

RR 3 Box 262
Enter No. 21 on Reader Service Card Winder, Georgia 30680
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347955. Huey Lewis & The
News-Forel (Chrysalis(

349985. Johnny Mathis/
Henry Moncini The Holly-
wood Musicals (Columba)

348979. Tina Turner -
Break Every Rule (Copitol)

352633. Dolly Parton/
Linda Ronstadt/Emmylou
Harris Trio (Warner Bros.)

336396-396390. Billy
Joel's Greatest Hits,
Vol. 1 & 2. (Columba)

324822. Ravel: Bolero;
La Volse; Rhapsodie
Espagnote-Maazel, cond.
f ggitd-CBS Masterworks)

346478. Madonna -
True Blue. (Sire)

343319. Janet Jackson -
Control (A&M)

349571. Boston Third
Stage (MCA)

290916. The Best Of
Earth, Wind & Fire,
Vol. I (Columba/ARC)

138586. Bob Dylan's
Greatest Hits (Columba)

319541. Elton John -
Greatest Hits. (MCA)

318089. Michael Jackson
-Thriller (Epic)

342105. Bangles -
Different Light. (Columba)

335547 Berlioz:
Symphonie Fantastique-
Barenboim, Berlin Phil.
(Dgitd-CBS Masterworks)

339044. Mozart: Sym-
phonies 40 & 41 (Jupiterl-
Kubelik, Bavarian Radio Or.
IDgitd-CBS Masterworks)

339226. Gershwin:
Rhapsody In Blue; more.
Thomas, Los Angeles Phil.
(Digital -CBS Masterworks)

316604. Tchaikovsky: 1812
Overture; Marche Slave;
Beethoven: Wellington's
Victory-Moozel cond.
(Dgitd-CBS Masterworks)

219477. Simon &
Garfunkel's Greatest
Hits. (Columbia)

356667

356154

ANY 3 CD'S FOR $1
293597. Led Zeppelin -
Houses Of The Holy.
(Atlantic)

350736. Rolling Stones -
Rewind. (Rolling Stones
Records)

346952. Steve Winwood
-Bock In The High Life.
(Island)

344622. Anita Baker -
Rapture. (Elektro)

319996-399998.
Motown 's 25 #1 Hits
From 25 Years. (Motown)

291278. The Doobie
Brothers -Best of the
Doobies. (Warner Bros.)

345777 Peter Gabriel -
So. (Geffen)

287003. Eagles Greatest
Hits 1971-1975 (Asylum)

355990

We deliver the CDs you want -right to
your door. In fact, if you join the CBS
Compact Disc Club now, we'll deliver 3 CDs
of your choice from this ad for just $1.00.
Simply fill in and mail the application -we'll
send your CDs and bill you for the dollar.
You merely agree to buy 2 more CDs (at
regular Club prices) in the next year, and you
may then cancel your membership anytime
after doing so.
We also deliver the Club's music
magazine. About every four weeks (13
times a year) you'll receive the Clubs music
magazine, which describes the Selection of
the Month for your musical interest...plus
many exciting alternates. In addition, up to
six times a year, you may receive offers of
Special Selections, usually at a discount off
regular Club prices, for a total of up to 19
buying opportunities.
How the Club works. If you wish to
receive the Selection of the Month, you
need do nothing -it will be shipped
automatically. If you prefer an alternate
selection, or none at all, fill in the response
card always provided and mail it by the
date specified. You will always have at least
10 days in which to make your decision. If
Selections with two numbers contain 2 CDs and count as 2-

i

246868. Jim Croce -
Photographs And
Memories -His Greatest
Hits. (Sap)

314443. Neil Diamond's
12 Greatest Hits, Vd. 2.
(Columba)

308049. Geedence
Clearwater Revival
Featuring John Fogerty/
Chronicle. 20 greatest
hits. (Fantasy)

343582. Van Halen -
5150. (Warner Bros.)

326629. Bruce Spring-
steen-Born In The
U.S.A. (Columba)

342097. Barbra
Streisand-The
Broadway Album.
(Columba)

353946

348649. Pachelbel Canon
& Other Digital Delights
Toronto Chamber Orch.
)Dgitd-Fanfare)

353771. Bolling/Rampal:
Suite #2 for Flute & Jazz
Plano Trio (Dgitd-CBS)
348318. The Police -
Every Breath You Take
-The Singles (A&M)

336222. Dire Straits -
Brothers In Arms.
(Warner Bros.)

341073. Steely Dan -
A Decade of Steely Dan.
(MCA)

314997-394999. Stevie
Wonder's Original
Musiquarium I. (Tamla)

355834. David Bowie -
Never Let Me Down.
(EMI America)

356675

you ever receive any Selection without
having 10 days to decide, you may return it
at our expense.

The CDs you order during your
membership will be billed at regular Club
prices, which currently are $14.98 to
$15.98 -plus shipping and handling, and
sales tax where applicable. (Multiple -unit
sets may be higher.) There will be special
sales throughout your membership. After
completing your enrollment agreement, you
may cancel membership at any time.
Special Bonus Plan: After you buy 3 CDs
at regular Club prices, you can build your col-
lection quickly with our money -saving bonus
plan. It lets you buy one CD at half price for
each CD you buy at regular Club prices.
10 -Day Free Trial: We'll send details of the
Clubs operation with your introductory ship-
ment. If you are not satisfied for any reason
whatsoever, just return everything within 10
days and you will have no further obligation.
So why not choose 3 CDs for $1 right now?
ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Disc right now and pay only $6.95.
It's a chance to get a fourth selection at a
super low pricer.
so write in both numbers. © 1987 Columbia House

WITH MEMBERSHIP

348110. Buddy Holly -
From The Original
Master Toes. (Digitally
Remastered-MCA)

351692. Beastie
Boys -Licensed To Ill.
(Def Jam/Columba)

346544. Kenny G
-Duotones. (Arista)

344721. Lionel
Ridtie-Dancing On the
Ceiling. (Motown)

355156. Vladimir Horowitz
Plays Favorite Chopin
)Dgitdly Remastered-
CBS Masterworks)

352948. Wynton Marsalis
-Carnaval. Hunsberger,
Eastman Wind Ensemble
(Digital -CBS Masterworks)

356287. Suzanne Vega -
Solitude Standing. (A&M)

i
354902

354985. Billie Holiday -
From The Original Decca
Masters. (Digitally
Remastered-MCA(

353037. Miles Davis -
Sketches of Spain.
(Digitally Remastered-
G. Jazz Masterpieces)

357186. Hooters -One
Way Home. (Columbia)

356873. The Outfield-
Bangin. (Columba)

355362. Whitesnake.
(Geffen)

345751. Paul Simon-
Graceland. (Warner Bros.)

356279. Gloria Estefan
And Miami Sound Machine
-Let It Loose. (Epic)

355958-395954.
Beethoven: Symphonies
Nos. 8 & 9 (Chorall-
Michael Tilson Thomas,
English Chamber Ordi.
(Digital -CBS Masterworks)

357889. Copland: Billy The
Kid; Appalachian Spring;
etc. -Bernstein, NY Phil.
(Digitally Remastered-
CBS Masterworks)

357871. Tchaikovsky:
Waltzes -S. Comissiona
and Houston Symphony
(Digital -Pro Arte)

355776. Stravinsky: The
Firebird (1910 version);
Song Of The Nightingale
-Boulez, New York Phil.
(Dgitdly Rernostered-
CBS Masterworks)

357178. The Fabulous
Thunderbirds -Hot
Number. (CBS Assoc.)

338905. Diana Ross &
The Supremes-20
Greatest Hits. (Motown)

352229. Carly Simon -
Coming Around Again.
(Arista)

330142. Mendelssohn/
Saint Saens: Violin
Concertos -Cho -Clang Li.
(Dig -CBS Master.)

i

10 -THE JOSHUA TREE

354449

ECBS COMPACT DISC CLUB, 1400 N. Fruitridge
P.O. Box 1129, Terre Haute, Indiana 47811-112299

Please accept my membership application under the terms outlined
in this advertisement. Send me the 3 Compact Discs listed here and
bill me $1.00 for all three. I agree to buy two more selections at
regular Club prices in the coming year -and may cancel my
membership at any time after doing so.

SEND ME THESE 3 CD'S FOR $1.00:

7

My man musical interest is (check one):
(But I may always choose from any category)

Mr.
Mrs.
Miss

Prim First Name mina) lase Nome

 ROCK/POP  CLASSICAL

Address

City

State Zip
706/S88

Do you have a VCR? (Check one.)  Yes  No
Do you have a credit card? (Check one.)  Yes  No
ADVANCE BONUS OFFER: Also send me
a fourth CD right now at the super low price
of lust $695. which will be billed tome.

rh,, di, .s not v,orlade ,n APO. FPO. Aivskv, Howe,, Puerto R co; Please ware for debris of airernvie oiler

HHP/C2 Canadian res,de. , wdi be serviced cram Toronto.

Note: We reserve the right to reject any application

LHHO/C3
or cancel any membership.CBS COM PACT DLSC CLUB: lérre Haute, IN 47811 J

AmericanRadioHistory.Com



WHAT'S NEW

Kenwood Equalizer
Kenwood's GE -76 nine -

band equalizer includes
separate controls and real-
time spectrum analyzers for
each stereo channel. The
equalization range is

switchable to either ± 10 or
±5 dB. Other controls
allow equalized recording,
reverse -curve equalization,
and selection of line or tape
inputs. Price: $240.
For literature, circle No. 100

Bose Speaker System
The Bose AM -5

Acoustimass speaker
system consists of two
small satellites (each about
the size of a quart milk
carton) and a bass module
about the size of an office
typewriter. Each satellite is
made up of two stacked
cubes, each holding one
21/2 -inch driver. The cubes
can revolve 360° for control
of the relative direct/

reflected sound balance.
The woofer module, only
8 by 12 by 20 inches,
reproduces bass
frequencies from about 45
to 150 Hz. An acoustic -filter
design sharply cuts off the
woofer's output above that
range; this minimizes aural
cues to the woofer's
location so that the module
can be placed out of sight.
Price: $699 for total system.
For literature, circle No. 101

HE + Surge Protector
The HE+ surge

protector, Model HE 8666,
is designed to safeguard
audio and other electronic
equipment from harm
caused by voltage surges
in the a.c. power line. This
unit also expands the

Meitner CD Player
For maximum isolation

between analog and digital
circuits, the Meitner Audio
CD -3's chassis is divided
into two sections (transport
and digital circuits in front,
analog in back), and each
section has its own external
power supply. A synthetic
marble barrier between the
chassis sections is
designed to keep drive
vibrations away from the
analog circuits, and the two

capacity of a standard pair
of three -wire (U -ground)
wall outlets to accept six
plugs. An indicator light
shows whether the internal
filter network is working.
Price: $18.59.
For literature, circle No. 102

sections are interconnected
by fiber optics to decouple
digital noise. The 16 -bit,
four -times oversampling
unit has a special filter said
to eliminate the sampling
component without
adversely affecting musical
reproduction. The unit is
top loading: an error -
indicator light in the
transport well flashes when
uncorrectable errors are
encountered. Price: $2,195.
For literature, circle No. 103
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Challenging
Desi n.

FOR UNDER $600 YOU CAN OWN AN
AMPLIFIER JUDGED TO HAVE THE EXACT

SOUND CHARACTERISTICS OF AN ESOTERIC
$3000 MODEL.

Bob Carver recently shocked the staid audiophile
world by winning a challenge that no other amplifier
designer could ever consider.

The new M -1.0t was judged, in extensive listening
tests by one of America's most respected audio-
phile publications, to be the sonic equivalent of a
PAIR of legendary, esoteric mono amplifiers which
retail for $3000 each!

CARVER'S GREAT AMPLIFIER CHALLENGE.
Last year, Bob Carver made an audacious offer to
the editors of Stereophile Magazine, one of Ameri-
ca's exacting and critical audio publications. He
would make his forthcoming amplifier design sound
exactly like ANY high-priced, esoteric, perfectionist
amplifier (or amplifiers) the editors could choose.
In just 48 hours. In a hotel room near Stereophile's
offices in New Mexico! As the magazine put it, "If it
were possible, wouldn't it already have been done?
Bob's claim was something we just couldn't pass
up unchallenged"

What transpired is now high fidelity history. From
the start, the Stereophile evaluation team was skep-
tical ("We wanted Bob to fail. We wanted to heara
difference') They drove the product of Bob's round -
the -dock modifications and their nominees for "best
power amplifier" with some of the finest components
in the world. Through reference speakers that are
nothing short of awesome. Ultimately, after exhaus-
tive listening tests with carefully selected music
ranging from chamber to symphonic to high -impact
pop that led them to write, ".. each time we'd put the
other amplifier in and listen to the same musical
passage again, and hear exactly the same thing On

Q\RVER

the second day of listening to his final design, we
threw in the towel and conceded Bob the bout.
According to the rules... Bob had won."

BRAIN CHALLENGES BRAWN. Below is a
photo of the 20 -pound, cool -running M -1.0t. Above
it are the outlines of the pair of legendary mono

amplifiers used in the Stereophile challenge. Even
individually, they can hardly be lifted and demand
stringent ventilation requirements. And yet, accord-
ing to some of the most discriminating audiophiles
in the world, Bob's new design is their sonic equal.

The M-1.0t's secret is its patented Magnetic Field
Coil. Instead of increasing cost, size and heat output
with huge storage circuits, Magnetic Field Amplifi-
cation delivers its awesome output from this small
but powerful component The result is a design with
the dynamic power to reproduce the leading edge
attacks of musical notes which form the keen edge
of musical reality.

PO Box 1237, Lynnwood, WA 98046

A DESIGN FOR THE CHALLENGES OF
MODERN MUSIC REPRODUCTION. The M-1.Ot's
astonishingly high voltage/high current output and
exclusive operation features make it perfect for the
demands of compact digital discs, video hi-fi and
other wide dynamic range playback media. The
M -1.0t

 Has a continuous FTC sine -wave output
conservatively rated at 200 watts per
channel.

 Produces 350-500 watts per channel of RMS
power and, bridged, 800-1100 watts momentary
peak power (depending on impedance).

 Delivers 1000 watts continuous sine wave output
at 8 ohms in bridging mode without switching or
modification.

 Is capable of handling unintended 1 -ohm speaker
loads without shutting down.

 Includes elaborate safeguards including DC Off-
set and Short Circuit Power Interrupt protection.

SNARE THE RESULTS OF VICTORY. We invite
you to compare the new M-1.Ot against any and all
competition. Including the very expensive amplifi-
ers that have been deemed the M-1.Ot's sonic equiv-
alent You'll discover that the real winner of Bob's
remarkable challenge is you. Because world class,
superlative electronics are now available at reason-
able prices simply by visiting your nearest Carver
dealer.

SPECIFICATIONS: Power, 200 watt/channel
into 8 ohms 20Hz to 20KHz, both channels
driven with no more than 0.15% THD. Long Term
Sustained RMS power, 500 watts into 4 ohms, 350 watts into
8 ohms. Bridged Mono power,1000 watts into 8ohms. Noise,
-110dB IHF A -weighted. Weight, 20 lbs.

POWERFUL MUSICAL

Enter No. 11 on Reader Service Card

ACCURATE

evolution
Distributed in Canada by: technology
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WHAT'S NEW

Altec Lansing
Weatherproof Speaker

Unlike most bookshelf
speakers, the Altec Lansing
Model 55 is weatherproofed
for outdoor as well as
indoor use. Its 4 -inch
woofer and 20 -mm tweeter
are made of moisture -proof
materials; the cabinet, of
glass -filled ABS plastic with

Harman/Kardon Tuner
The TU920 FM/AM tuner

features the Active Tracking
circuit previously
introduced in Harman/
Kardon's Citation Twenty -
Three tuner. This circuit

rubber gaskets, is an
acoustic -suspension design
with no vents or ports.
Frequency response is
rated at 85 Hz to 20 kHz,
±3 dB. The cabinets have
keyhole receptacles for wall
hanging, and may be
painted if desired. Price:
$250 per pair.
For literature, circle No. 105

tracks the modulation of the
FM broadcast being heard,
to increase selectivity
without degrading stereo
separation or increasing
distortion. With Active
Tracking engaged,
adjacent -channel selectivity
is 30 dB. The TU920 a'so
features presets for 16
stations, bidirectional seek
and manual tuning, and
switchable muting. Price:
$395.
For literature, circle No. 104

Yamaha CD Player
Although Compact Discs

are 16 -bit recordings,
Yamaha's CDX-1100U uses
an 18 -bit digital filter and
18 -bit D/A converters;
according to the company,
these techniques (plus
quadruple oversampling)
yield a 16 -fold improvement

dbx Preamplifier
Designed for combined

audio/video systems, the
dbx CX1 preamplifier
includes such video -
oriented features as Pro -
Logic Dolby Surround,
continuously variable stereo
separation (from mono to
enhanced stereo), and
combined audio/video
switching and dubbing.
Connections and switching
are provided for five signal
sources (with both MM and
MC gain settings for the
phono stage), three tape
decks (including one VCR
and one more video
source), and one external
processor. The bass control
has selectable 120- and
300 -Hz turnover

in resolution and a 20 -dB
improvement in S/N,
compared to conventional
techniques. Features
include a floating
suspension system,
24 -track programming, and
remote control. Price:
$1,099.
For literature, circle No. 106

frequencies, and the treble
control can operate
normally above 4 kHz or
gently "tilt" the spectrum
above 200 Hz; both
controls can also be
switched out of the circuit.
The external processor loop
can be switched into either
the record output or the
playback section of the
preamp. In addition to
Dolby Surround, the CX1
has three ambience
settings, including pure
delay. The delay system is
digital, using second -order
delta modulation at 12 MHz,
with a dynamic range of
96 dB on the surround
channels. Price: $1,500.
For literature, circle No. 107
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Jtheraudio engineers may
listen to live music.

Denon engineers also record it.

PENQN
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Denon.Where playbackcomponents
aredesigned by recording engineers.

For the typical audio engineer, live music offers a chance to get
reacquainted with the ultimate reference in audio reproduction. But for Denon
audio engineers, live music represents an essential part of their day-to-day
experience.

Every month, from the Semper Opera House in Germany to Clinton Studios
in America, from Aoyama Tower Hall in Tokyo to The Hall of Artists in Prague,
Denon audio engineers are producing records. In this exacting enterprise,
nothing is overlooked. Microphone selection and placement. Hall reverberation
and stereo imaging. Tonal balance. Phase integrity. Our technicians control,
discuss and sometimes fight about every factor that determines sound quality.

In the process, Denon audio engineers have created award -winning
operatic, symphonic, vocal and jazz recordings. They've developed an unrivalled
sensitivity for the integrity of live music. And they've acquired technical expertise
that fuels the advancement of Denon studio recorders, broadcast equipment,
blank recording tape, and Denon audio components for the home and the car.

Look inside a Denon component and you'll find tangible evidence of our
work in the recording studio. The Super Linear Converter in every Denon CD
player is a direct outgrowth of Denon's early research into studio digital
recording. The Non -Slip Reel Drive of Denon cassette decks reflects years of
mastery in building open -reel machines. Even Denon receivers demonstrate this
heritage. Their circuit design results from Denon experience at achieving
playback accuracy in the recording studio.

More than circuits and transistors, our studio expertise defines a philosophy.
It dictates the uncompromising pursuit of better sound, the obsessive concern for
musical nuance, and the eagerness to subject new designs to intensive listening
tests.

At Denon, this symbiosis of recording and playback technology is nothing
new. It dates back to the founding of our parent company in 1910. It stands behind
Denon's reputation among the world's audiophiles. And it explains the rave
reviews we've received from the world's audiophile magazines.

On the pages that follow, you'll see some of those reviews and learn about
the Denon components that earned them. But no amount of words will substitute
for the evidence of your own ears.

Your Denon dealer has all the expertise necessary to explain Denon audio
clearly. And all the facilities to demonstrate Denon audio properly. So you can
hear for yourself one simple truth. It's a lot easier to make audio sound like live
music when you know what live music sounds like.

AmericanRadioHistory.Com



Kowa77year-old became
the first name in digital audio.

Denon's been involved in
every phase of music repro-
duction since the days of wind-
up record players. So after
seven decades of break-
throughs in studio recording,
disc pressing, home high fidel-
ity and professional equipment,
we were uniquely prepared
to take the next step. A tape

EVERY DENON COMPONENT REFLECTS LESSONS
LEARNED IN THE RECORDING STUDIO.

recorder so fundamentally dif-
ferent, it would obsolete every
previously accepted notion of
how good recorded sound
could be.

In 1972, Denon research-
ers achieved their goal. The
world's first digital recorder
worthy of commercial record

WHAT OTHER AUDIO COMPANY -1A'. !HESE CREDENTIALS'

production, the legendary
Denon DN-023R. We quickly
put our digital innovation to use,
producing digital processors,
digital editors, digital mixers,
and the world's first digitally-

recorded LPs.

Today, Compact Disc play-
ers, regardless of brand,
reflect the influence of
the original Denon
DN-023R. But this
heritage runs strongest in CD
players from Denon. Because

"One of the most finely
en ' neered pieces
ofaudiogearon the
planet:'

Ken Pohlmann,
Digital Audio, on the DCD-3300

the same engineers who design
Denon pro machines design

as "a winner on every count;
"the player I recommend most
highly," "superlatives have to be
used; and "in several respects,
the best I've ever heard:

Reactions which simply
demonstrate one point. It's a lot

THE NEV. DCD 150011 ITS'.UPER LINEAR CONVERTER COMES STRAIGHT OUT OF DENON STUDIO RECORDERS

Denon home audio. And the
same ears that guide Denon
recording sessions evaluate
the sound of Denon playback
components.

Perhaps that's why each
succeeding generation of
Denon CD players is eagerly
anticipated by the world's
audio critics. And why they've
variously hailed our CD players

'4 look into the interiorof
this player reveals that
Denon engineers were
not takinganyshortcuts
whatsoever." Germany's Hi -Fi Vision,

on the DCD-1500

easier to make audio sound
like music when you really
know what music sounds like.

DENON
Clipping excerpted from the August, 1987 issue of Digital Audio
Reprinted with permission.
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Whathappens when studio
recording engineers also design
home tape recorders.

What qualifies a company
to build audiophile cassette
decks? Try seven decades of
intimate knowledge in every
aspect of the recording process.
Creating award -winning blank
tape. Recording award -winning
classical and jazz releases.
Building transcription -quality
open -reel recorders, multi -track

THE SAME EARS THAT GUIDE DENON RECORDING
SESSIONS ALSO EVALUATE THE SOUND OF DENON

HOME COMPONENTS.

decks for studio work, and
finally the world's first digital
recorder good enough for com-
mercial record production.

Only one company has all
these qualifications. That com-
pany is Denon.

Consider Denon's DR-
M3OHX Cassette Deck. This
machine's professional heritage
is evident in the three -motor
drive system for flawless tape
movement, the high -overload
heads with oxygen -free copper

DiENC)Nr
oNtreat 100-rar,Ct

.e,,,,Af;. HD
DENON .i HDE> 100
ACASSETTE DECK IS ONLY ONE HALF OF THE

RECORDING SYSTEM. HERE'S THE OTHER.

coils for the barest minimum
noise, and the wideband DC
playback amplifier for ruler -flat

ply has separate windings
for the audio circuits-for <4r .517-1: '4J
absolute minimum distortion. '"U h' ='

Although not highly publi-
cized, the control of supply reel
back tension can be a cassette
deck's Achilles' Heel. Over time,
the typical friction clutch can
wear down, disturbing tape -to -
head contact and degrading
high frequency response. That's
why Denon borrowed the

oUder
test

t`red/b(Mot eta//ybC/crab yh/9h ar8/n/Peeó/ch9 oáas eb
etc Do/b,ry /b/sbest

c% er/os b/asXProor 04!
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,-Sn 4''41-4 ¡rio be rcresponse. Even the power sup y4yy'i/ firhy47q
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14Top Class
Germany's Stereo Magazine
on the DR-M3OHX

fi;,/cj ),i e' erj./C

cult types of music on the Denon
DR-M3OHX. You'll hear steady,
unwavering pitch on sustained
piano chords. And you hear
cymbals and harpsichords with
all their distinctive overtones.

You might expect audio
components of this caliber to
come with high -caliber price
tags. Yet Denon cassette decks

THE DENON DR-M3OHX. THREE MOTORS, THREE HEADS, DOLBY B, C, AND HX PRO DON'T BEGIN TO TELL THE STORY.

open -reel concept of Non -Slip
Reel Drive-servo-controlled
back -tension that will not de-
grade over time.

Denon incorporates such
studio technology for one pur-
pose only: its direct effect on
sound quality. The proof is in the
listening. Record the most diffi-

"Best Buy"
Britian's Hi -Fi Choice on the DR -M20

start at less than $250.* So for
the price of far lesser audio
components, you can do what
studio engineers all over the
world do. Record on a Denon.

NON
Suggested eio price Clipping reprinted with permission
From 1r -Fi Review, November/December, 1986 issue.
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owDenon turned receiver
insidedes n out,

«y Sed mpaa p e CcOed F ghee U e
muc deVe\oP d the eve

`gs A¿omPore\haw eP9a \susAudio companies must y passages. ec,ec
have a fairly low opinion of the h f mUaadecrcomPorec

receiver customer. How else to
explain the bewildering array of
buttons, lights and winking
fluorescent displays that festoon
so many of today's receivers?
These outward trappings may
impress the innocent, but they
contribute not one iota to better
sound.

THE SAME ENGINEERS WHO DESIGN DENON PRO
EQUIPMENT DESIGN DENON HOME AUDIO.

With their rugged ano-
dized metal front panels, Denon
receivers are certainly as hand-
some as any on the market. But
Denon never forgets that it's
inside, among the transistors,
power supplies and heat sinks,
that sound quality is determined.
That's why Denon takes the
typical priorities of receiver
design ...and turns them inside
out.

DENON RECEIVER VS. DENON INTEGRATED AMP
ANY RESEMBLANCE IS STRICTLY INTENTIONAL.

For the results, look inside
any Denon receiver. You'll find
discrete output transistors, not
cheap IC "power packs." You'll
notice ample power supplies
that handle the most demanding

dynamic assa es. In fact,
the Pure Current Power
Supply of the DRA-95VR
reduces dynamic IM distortion
by an impressive 60 dB.

"Distortion is,in a
word,negligiblle:'

High Fidelity Magazine

The circuit topology of
every Denon receiver truly epit-
omizes the Denon credo,
"Simple is Best: For example,

integration a practical reality.
Anyone with an easy chair will
enjoy the remote control sup-
plied with Denon's top Iwo
models. It operates not only the
receiver, but also a choice of
Denon cassette decks and CD
players.

While you might expel to
pay more for a Denon, our
receivers start at under $300*

AS BEAUTIFUL AS OUR DRA-95VR IS ON THE OUTSIDE, IT'S EVEN BETTER ON THE INSIDE.

the DRA-95VR conquers dis-
tortion without resorting to the
negative feedback that can
degrade transient performance.
And Denon's Non -Switching
Class A output stage combines
the purity of Class A with the
efficiency of Class B.

Anyone with a Hi -Fi VCR
will appreciate Denon's video
switching. It makes audio/video

"The ampl r
section is the 95VR s
highlight:'

High Fidelity Magazine

If they seem different from simi-
larly -priced competitors, there's
a good reason. At Denon, we
pay more attention to the laws
of acoustics than the dictates
of fashion.

PENQN
Suggested retailpnce Clipping reprinted
with permission from Audio/Video Buyers' Guide
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Forpeople who love musitas
muchas they love theircar.

If you love music, you won't
settle for the inaccurate, inad-
equate sound of so many
factory -installed systems. And if
you love your car, you want to
enhance it. You'd never do
anything to compromise its
looks or reduce its resale value.
Like re -work the entire dash-
board just to install a receiver.
Or put up with a trunk that
looks like an electronics store.

A DENON RECEIVER MATCHES THE DASH SO WELL,
IT LOOKS LIKE ORIGINAL EQUIPMENT

At Denon, we feel the
same way. That's why Denon
speakers fit most cars without
tedious modifications. Denon
amps make even sophisticated
multi -channel systems simple.
Denon receivers all have DIN -E
chassis so they install with a
minimum of disruption. You can
mount them permanently or pull
them out to protect both your
system and your car from
Midnite Auto Inc. Fora modest
additional cost, the receiver
lights can even be matched to

THE DCR-5520, LIKE ALL DENON RECEIVERS,
HAS CONTROLS YOU CAN IDENTIFY BY TOUCH.

the color of your dashboard
lights. So instead of clashing
with your car's interior, a Denon
system integrates seamlessly.

Of course, we never forget
that superior performance is the
only attribute that makes high -
end car audio worth the money.

That's why we
endow our car
audio with such
advanced tech -
nologies as the
Denon Optimum Reception
System to tailor FM tuning to the
reception conditions. Or our
Dynamic Expansion to restore

a'°yy
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In terms of sheer sound
quality, Denon car audio fully
lives up to the standards set by
Denon record production,
Denon pro studio recorders and

THE DENON DCA-3500 INCLUDES FRONT AND REAR STEREO AMPS, AN ELECTRONIC CROSSOVER AND
A SU BWOOFER AMP -WITH ROOM LEFT OVER FOR LUGGAGE.

depth and vibrancy to com-
pressed broadcasts and pre-
recorded cassettes.

Dual Azimuth Heads
assure that both sides of a tape
are played with extended
frequency response. Non-NFB
and Non -Switching Class A
Amplification substantially
reduce distortion. And a special
Denon circuit eliminates the
interference that often occurs
when an amplifier is mounted in
the trunk.

"...its human
engineering Ls about
the best I have yet
run across. Learning
how to use it takes
less than a minute."

Audio's Ivan Berger
on the DCR-7600

Denon home high fidelity.
Which means, no matter what
you drive, you've finally found
car stereo as good as your car.

ENON
D E S

Clipping and quote reprinted with permission from Audio.
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Denon's most important
components.The Denon Dealers.

In addition to creating advanced audio equipment, Denon insists on advanced
audio dealers. Only at these authorized dealers will you be sure to find Denon
equipment designed and manufactured for use in the U.S., protected by a Denon
America warranty.

To make this list, each store had to demonstrate exceptional customer
service, first-rate listening rooms, and outstanding expertise. While this concern
for dealer service may seem obsessive, Denon wouldn't have it any other way.

ALABAMA
Birmingham: Lawrence Stereo (H), Radio Active (C)
Huntsville: Sound Stage (C), Sound Distributors (H)
Mobile: Fidler Hi Fi (H), Saad & Associates (C)
Montgomery: The Record Shop (H)

ALASKA
Anchorage: Pyramid Audio (H) Fairbanks: Hoitt's
Stereo (H) Sitka: Stereo North (H)

ARIZONA
Mesa: Federated Electronics (H), Hi -Fi Sales (HC)
Phoenix: Audio Specialists (H), Federated Electronics (H),
Kustom Kar (C) Tucson: Federated Electronics (H), Quality
Auto Sound (C), Tucson Stereo (HC)

ARKANSAS
Batesville: Hi Fi House (H) Fayetteville: Stereo Buff
(H) Jonesboro: Audio Visions (H) Little Rock: Arkansas
Car Radio (C), Custom Audio (H) Searcy: Audio Express(C)

CALIFORNIA
Alameda: Autotronics (C) Bakersfield: Federated
Electronics (H) Anaheim: Federated Electronics (H)
Berkeley: DB Audio (H), Good Guys (HC), Uncle Ralph's
(C) Burbank: Federated Electronics (H) Canoga Park:
Federated Electronics (H) Carlsbad: Mad Jack's (HC)
Cerritos: Federated Electronics (H) Citrus Heights:
Auto Radio Stereo (C), Good Guys (HC) City of
Commerce: Federated Electronics (H) Chatsworth:
Paris Audio (H) Chico: Sounds by Dave (H) Chula Vista:
Mad Jack's (HC) Clovis: Federated Electronics (H)
Colma: Federated Electronics (H) Concord: Good Guys
(HC), Sound Distinction (H) Corte Madera: Good Guys
(HC) Costa Mesa: Federated Electronics (H) Culver
City: Audio Video City (H) Daly City Good Guys (HC),
Motor Music of San Francisco (C) Dublin: Motor Music of
San Francisco (C) El Calen: Federated Electronics (H) El
Toro: Genesis Audio (H) Escondido: Federated
Electronics (H), Mad Jack's (HC) Eureka:The Works (H)
Fair Oaks: Pinkerton Audio Systems (H) Fort Bragg:
Record Roost (H) Foster City: Phoenix Systems (H)
Fremont: Home Express (H) Fresno: Boot's Camera
Corporation (H), Federated Electronics (H), Home Express
(H) Fullerton: Federated Electronics (H)) Hayward:
Good Guys (HC) Haywood: Home Express (H),
Federated Electronics (H) Hollywood: Federated
Electronics (H) Huntington Beach: Federated
Electronics (H) Lafayette: Creative Car Stereo (C) La
Mesa: Mad Jack's (HC) La Puente: Federated
Electronics (H) Larkspur: Morin Auto Stereo & Alarm, Inc.
(C) Long Beach: Federated Electronics (H) Los
Angeles: Federated Electronics (H), Hollytron (H)
Mission Viejo: Federated Electronics (H) Modesto:
Federated Electronics (H), Paradyme (C) Montclair:
Federated Electronics (H) Monterey: Monterey Stereo (H)
Morgan Hill: Royal Sound (H) National City:
Federated Electronics (H) North Hollywood: Sound
Factor (H) Oakland: Cellular2000 (C),Lakeview Auto
Radio Inc. (C), Motor Music of San Francisco (C)
Oceanside: Federated Electronics (H) Pasadena: GNP
Loudspeakers (H) Pinole: Federated Electronics (H)
Redding: Clydes Magnavox (H) Redlands: Federated
Electronics (H) Redondo Beach: Axiom Engineering (H)
Riverside: Federated Electronics (H) Redwood City:
Alpine Specialties (C) Sacramento: Federated
Electronics (H), Keith Yates Audio (H), Paradyme (C), World
Electronics (H) San Bruno: Monney Electronics (C) San
Diego: Breier Sound Center (H), Federated Electronics (H),
Mad Jack's (HC) San Dimas: Federated Electronics (H)
San Francisco: Custom Car Alarms (C), Good Guys
(HC), Harmony Stereo (H), Mayburn's (HC), Sunset Car
Audio (C), Stereo Store (H) San Jose: Good Guys (HC),
Federated Electronics (H), LZ Premiums (H) San Juan
Capistrano: Home Tech Stereo (H) San Leandro:
Federated Electronics (H), MCM Audio System (C) San
Mateo: Good Guys (HC), Mateo Hi Fi (H) San Rafael:

City Car Radio (C), Marin Auto Stereo & Alarm, Inc. (C)
Santa Ana: Federated Electronics (H) San
Bernardino: Federated Electronics (H) Santa Clara:
Federated Electronics (H) Santa Cruz: Water Street
Stereo (H) Santa Monica: Shelly's Stereo (H) Santa
Rosa: Good Guys (HC), M&W Electronics (HC), Sunset Car
Audio (C) Sherman Oaks: JMA Audio Video (C)
Stockton: Federated Electronics (H), Paradyme (C)
Sunnyvale: Good Guys (HC), Sunnyvale Auto Stereo (C)
Temple City: Federated Electronics (H) Torrance:
Federated Electronics (H), Stereo Hi Fi Center (H) Van
Nuys: Scan Audio Services (H) Ventura: Federated
Electronics (HI Westminster: Audio Today (H), Federated
Electronics (H)

COLORADO
Aspen: Main Music (HC) Avon: Mountain Music, Inc.
(HC) Boulder: Listen Up (HC) Breckenridge: Jim's
Alpine Camera, Inc.(H) Colorado Springs: C&S Audio
(HC), The Sound Shop (HI Denver: Listen Up (HC)
Durango: Durango Music (HC) Fort Collins: Audio
Junction (H)

Canton: Jo Di's (C) Cromwell: Cartunes (C) Danbury:
Car Stereo Consultants (C), Tweeter, Etc. (H) Enfield: Jo
Di's (C) Fairfield: Audio Design (H) Greenwich: Al
Franklin's Music World (H), Auto Sound (C) Groton: Leiser
Sound (H) Hamden: Stereo Station (C) Hartford: Al
Franklin's Music World (H) Manchester: Jo Di's (C) New
Haven: Audio Etc., Inc. (H) New London: Jo Di's (C)
North Haven: Jo Di's (C) Norwalk: Audiotronics (H),
Jo Di's (C) Norwich: Leiser Sound, Inc. (HI Old
Greenwich: Audiocom (H) Stamford: Bob & Ray's
Television (H) Torrington: Stereo Kin (C) Waterbury:
Jo Di's (C) Waterford: Tweeter, Etc. (H) West Hartford:
Jo Di's (C)

DELAWARE
Dover: Sound Studio (H) Newark: Sound Studio (H)
Wilmington: Sound Studio (H)

DISTRICT OF COLUMBIA
Audio International (H)

FLORIDA
Altamonte Springs: Alltron Scientific (HI Boca
Raton: Sound Advice (H), Sound Plus Wood (H)
Bradenton: Stereo Rama (C) Brandon: Stereo Rama
(C) Clearwater: Sound Advice (H), Stereo Rama (C)
Coral Gables: Sound Advice (HI Coral Springs:
Creative Car Sounds (C) Daytona Beach: Stereo Rama
(C), Stereotypes (H) Fort Lauderdale: Sound Advice (HI,
Speaker Warehouse (C) Ft. Myers: Avmar Electronics (C),
Stereo Rama (C) Ft. Walton Beach: Audio International
(H), Fiddler Hi Fi (HC) Gainesville: Audio Visions (C),
Sound Ideas Stereo (H) Hialeah: Sound Advice (H),
Speaker Warehouse (C) Hollywood: Sound Advice (H),
Speaker Warehouse (C) Jacksonville: Behrens Audio
Lab (H), House of Stereo (H) Kendall: Sound Advice (H)
Lakeland: The Sound Factory (HC) Leesburg:
Knightwing Studio Sound (H) Marathon: Sound Source
(H) Merritt Island: Island Audio Video (H) Miami:
Aventura Car Stereo (C), Ritz Shop (H), Sedoris Electric (C)
North Miami Beach: Sound Advice (H) Pensacola:
Fiddler Hi Fi (HC) Pinellas Park: Stereo Rama (C)
Sarasota: Sound Advice (H), Stereo Roma (C) St.
Petersburg: Sound Advice (H) Stuart: Stuart Audio
Video (HC) Sunrise: Sound Advice (H) Tampa: Sound
Advice (H), Stereo Rama (C), The Consumer Center (H)
Tallahassee: Sound Value (C), Stereo Sales (H) West
Palm Beach: Sound Advice (H), Sound Performance/
Mobile Tel. (C) Winter Park: Sound Set (C)

GEORGIA
Athens: Hi Fi Buys (H) Atlanta: Cartunes Atlanta (C), Hi
Fi Buys (H) Augusta Pro -Audio (C) Buckhead: Hi Fi

Buys (H) Cumberland Mall: Hi Fi Buys (H) Doraville:
Audio FX (C) Gainesville: Audio Dimensions (C)
Marietta: Hi Fi Buys (H) Martinez: Southeastern Audio
(C),The Stereo Shop (H) Northland Festival: Hi Fi Buys
(H) Perimeter Mall: Hi Fi Buys (H) Roswell: Julians
Audio (H) Sandy Springs: Hi Fi Buys (H) Savannah:
Southland Sound (H). Southlake Mall: Hi Fi Buys (H) St.
Simons Island: Sound Components (H) Valdosta:
Stereo Connection (H)

HAWAII
Honolulu: Custom Car Stereo (C), Honolulu Audio Video
(H), Sam Sung Electronics (C) Wailuku: Maui Audio
Center (H)

IDAHO
Boise: Stereo Shoppe (HC) Ketchum: Infinite Audio &
Video (H) Lewiston: Steiner Electronics (H) Moscow:
Stereo Shoppe (HC) Sandpoint: Electracraft (HC)

ILLINOIS
Aurora: Stereo Systems (HC), United Audio Centers (HC)
Bloomingdale: Audio Visions (H) Chicago: United
Audio Centers (HC) Charleston: Uptown Audio (C)
Crystal Lake: Northwest Audio Video (H) Decatur:
Team Electronics #79 (H) Deerfield: United Audio
Centers (HC) Joliet: Stereo Systems (HC) Kankakee:
Barrett's Entertainment Center (H) Lansing: Audio Clinic
(H) Morton Grove: United Audio Centers (HC)
Naperville: Stereo Systems (HC) Niles: United Audio
Centers (HC) Peoria: Electronics Diversified (H)
Rockford: Absolute Audio (H) Schaumburg: United
Audio Centers (HC) Spring Valley: Audio Labs (H)
Sterling: Computer Corner (H) Sidney: August Systems
(H) Vernon Hills: United Audio Centers (HC)
Westmont: Sounds Deluxe (HC)

INDIANA
Anderson: Disc -O -Tech (C) Carmel: Sound Pro (H)
Evansville: Dr. Dashboard (C) Fort Wayne: Classic
Stereo (HC) Indianapolis: Dr. Dashboard (C), Ovation
Audio (HC). Sound Productions (H) Lafayette: Pro Audio
(HC) Marion: Classic Stereo (HC) Muncie: Classic
Stereo (HC), Great Sounds (C) South Bend: Audio
Specialists (H), Classic Stereo (HC) Terre Haute: The
Audio Connection (HL Dr. Dashboard (C) Vincennes:
Record Cellar Audio Video (HC)

IOWA
Carroll: Sound and Service (HC) Coralville: Spencer
Sound (C) Davenport: Audio Odyssey (HC) Des
Moines: Audio Labs (HC) Dubuque: The Audio Room
(H) Iowa City: Audio Odyssey of Iowa City (H) Marion:
The Audio Room (H) Sioux City: Audio Visions (C) Pflanz
Electronics (HC) Storm Lake: Sound & Service (HC)

KANSAS
Lawrence: Kief's Gramophone (HC) Leawood: Audio
Mart (HC) Wichita: Audio Visions (C), Custom Sound (H)

KENTUCKY
Bowling Green: Poston Electronics (H) Lexington:
The Stereo Shoppe (HC) Louisville: Audio Video by
Design (HC) Murrey: Long Run Video (H) Paducah:
Long Run Video (H) Owensboro: Dr. Dashboard (C)

LOUISIANA
Baton Rouge: Mike's Automotive Audio (C), New
Generation (HC), Lafayette: New Generation (HC),
Rickey Smith Audio (C) Lake Charles: Classic Audio
Systems (H) Metairie: Alterman Audio (H) Monroe: J's
Sound Center (HL Southern Sound (C) New Orleans:
Alterman Audio (H) Shreveport: Audio Fidelity (H)

MAINE
Freeport: The Great Northern Sound Company (H)
South Portland: The Great Northern Sound Company
(H) Westbrook: The Audio Lab & Soundship (C)
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MARYLAND
Baltimore: Soundscapes (H) Gaithersburg:
Montgomery Mobile Systems (C) Laurel: Audio
Associates (C) Towson: The Discerning Ear (H)

MASSACHUSETTS
Arlington: Audiosonics (C) Auburn: Leiser Sound (H)
Beverly: Audio Design (H) Boston: Tweeter, Etc. (H)
Braintree: Tweeter, Etc. (H) Burlington:Tweeter, Etc.
(H) Cambridge: Tweeter, Etc. (H) Chestnut Hill:
Tweeter, Etc. (H) Danvers: Tweeter, Etc. (H) Dedham:
Tweeter, Etc. (H) Framingham: Natural Sound (H),
Tweeter, Etc. Hanover: Tweeter, Etc. (H) Hyannis:
Tweeter, Etc. (H) Littleton: F.E.B. (H) Lynn: Sound
Installations (C) Pittsfield: HBS Stereo Systems (H)
Seekonk: Leiser Sound (H), Tweeter, Etc. Shrewsbury:
Leiser Sound (H) Waltham: Waltham Camera (H)
Watertown: Rich's Car Tunes (C)

MICHIGAN
Ann Arbor: House of Car Stereo (C), The Stereo Shoppe
(H) Bad Axe: Greve Systems (H) Birmingham:The
Gramophone (HC) Burton: StereoTVVillage (HC)
Detroit: Pecar Electronics (H) East Lansing: House of
Car Stereo (C), Stereo Shoppe (H) Flint: Custom Auto
Soundvan City (C) Grand Rapids: Classic Stereo (NC)
Kalamazoo: Classic Stereo (HC) Lansing: House of
Car Stereo (C), The Stereo Shoppe (HC) Mt. Pleasant: Dr.
Goodear Audio Parlour (H) Petoskey: Puff's Home
Centre (H) Saginaw: Court St. Listening Room (H), The
Audio Shoppe (H) Traverse City: The Stereo Shoppe (HC)

MINNESOTA
Alexandria: Audio Concepts (H) Bloomington: Audio
King HC Brooklyn Center: Audio King (HC)
Burnsville: Audio King (HC) Duluth: Mel's TV/Audio
(H) Edina: Audio King (HC) Golden Valley: Audio King
(HC) Mankato: Audio King (HC) Maplewood: Audio
King (HC) Minneapolis: Audio King (HC),Audio
Perfection (H), Entertainment Design (H), Hi Fi Sound
Electronics (HC) Minnetonka: Audio King (HC)
Rochester: Audio King (HC) Roseville: Audio King (HC)
St. Cloud: Exclusive Sound (H) St. Louis Park: Audio
King (HC) St. Paul: Audio King (HC), In Concert (H) Twin
Cities: Audio King (HC) Winona: Amalgamated Audio (C)

MISSISSIPPI
Jackson: Cartunes Inc. of Jackson (C) Ridgeland:
Players Audio Video (H) Starkville: Ideal Acoustics (HC)
Verona: DECA Enterprises (C)

MISSOURI
Ballwin: Flip's Stereo (H) Columbia: D&M Sound (H)
Crestwood: Flip's Stereo (H) Jefferson City: The
Stereo Buff (HC) Joplin: The Stereo Buff (NC) Rolla: End
of the Rainbow (H) Springfield: Stereo Buff (HC) St.
Louis: Auto Exotic (C), Best Sound Co. (H), Sound
Central (HC)

MONTANA
Bozeman: Thirsty Ear (HC) Billings: New Horizons
Audio & Music (HC) Helena: The Stereo Shop (HC)
Great Falls: Rocky Mountain Hi Fi (H) Missoula:
Electronic Parts (H)

NEBRASKA
Kearney: Center Stage Audio Video (H) Lincoln: Stereo
West (H) Omaha: Stereo West (H)

NEVADA
Las Vegas: Imports Audio (H) Reno: Stereotypes (H)

NEW HAMPSHIRE
Hanover: Camera Shop of Hanover (H) Manchester:
Campus Hi Fi (H), Tweeter, Etc. (H) Nashua: Tweeter, Etc.
(H) Newington:Tweeter, Etc. (H) North Hampton:
The New Audiophile (C) Rochester: Campus Hi Fi (H)
South Nashua:Tweeter, Etc. (H)

NEW JERSEY
Butler: Sound City (HC) Cherry Hill: Soundworks (HC)
East Brunswick: Highway Audio (C) Eatontown: Hi
Tech Stereo & Video (H) Edison: Zippo's Car Stereo (C)
Hasbrouck Heights: Saddle Brook Stereo, Inc. (C)
Millburn: Professional Audio Consultants (HC)
Montclair: Perdue Radio (H) Morristown: Sight &
Sound (H) Neptune: Auto Audio (C) New Brunswick:
Hi Fi Haven (H) Northfield: Sound Inc. (HC) Paramus:
Harvey Electronics (HC), Leonard Rodio of NJ (H),
Perfection Plus (C) Ridgefield: Galaxy of Sound (C)
Ridgewood: Motoring Images (C), The Sounding Board
(H) Scotch Plains: Electronics in Motion (C)
Somerville: Lark Electronics (C) Springfield: Kartunes,
Inc. (C) Toms River: Rand's Camera & Hi Fi (HC)
Trenton: Hal's Stereo (HC), Universal Stereo (C) Union
City: A & D Auto Stereo Sound (C) Upper Montclair:
CSA Audio Design (H) West Caldwell: Perdue Radio (H),
Samm Sound (C) Westfield: Stuart's Audio (H) West
Hanover: Cruisin' Music (C) Woodbridge:
Woodbridge Stereo Center (H)

NEW MEXICO
Albuquerque: Hudson's Audio Center (HC)
Farmington: Trio Arts Camera Shop (H) Santa Fe: The
Candyman (HC)

NEW YORK
Batavia: Vinyl Jungle (H) Bayport: Classic Auto Sound
(C) Binghamton: JSG Audio (H) Boonville:
Adirondack Music (H) Bronx: Bronx Midtown Auto Radio
(C) Brooklyn: Innovative Audio Products (H), Phil's Auto
Radio (C) Commack: Sound Approach (HC) Corning:
Chemung Electronics (H) Eastchester: Auto Concepts (C)
Elmira: Chemung Electronics (H) Fresh Meadows:
Sound Stage Audio

(NC)
G : The Geneva Sound

Shop (H) Glens Falls: Audio Genesis (H) Hicksville:
Audio Exchange (HC), Designatrons Stereo Store (H),
Stereo Headquarters, Ltd. Inc. (C) Huntington: A B Car
Stereo (C) Ithaca: Chemung Electronics (H) Jackson
Heights: Bruckner Auto Radio (C) Latham: Clark Music
Co. (H) Manhasset: Autospec Mobile Electronics (C)
Merrick: Performance Audio Video (H) Mineola:
Autospec (C) Mt. Kisco: HomestyleAppliance Inc. (C), The
Sound Mill (H) Nanuet: Eardrum Stereo (H)
Newburgh: Audio Expressions (H) New York: Borgers
Audio Video (H), Bryce Appliance & Record Shop (H),
Electronic Workshop (H), Grand Central Radio (H),
Harmony House II (H), Harvey Electronics (HC), Park
Avenue Audio (H), Sound Effects (C), Thalia Hi Fi (H)
Oceanside: Absolute Auto Sound (C) Port Jefferson:
Designatrons Stereo Store (H) Rockville Centre: Audio
Command Systems (H) Rochester: JB Sound Systems (H)
Scarsdale: The Listening Room (H) Southampton:
Choros Custom Sound (HC) Staten Island: Clone Audio
(NC) Sy  Clark Music (H), Gordon Electronics (HC)
Tonawanda: Stereo Plus (H) Watertown: Happy Ear
Stereo (H) West Babylon: High Tech Home Entertainment
(NC) White Plains: Audio Experts (NC), Harvey
Electronics (HC) Whitesboro: Adirondack Music (H)
Woodside: K&K Electronics, Inc. (C), Leonard Radio (H)

NORTH CAROLINA
Ashville: Mr. Toad's (H) Boone: Highland Audio (H)
Burlington: Audio Designs (H) Charlotte: Sound
Systems (H) Durham: Audio Visions (H), Mobile Sound
Authority (C) Fayetteville: Sound Systems (H)
Greensboro: Sound Systems (H) Greenville: Todd's
Stereo (H) Hickory: Dacia Electronics (H) High Point:
Sound Source (H) Jacksonville: Onslow Audio (H)
Raleigh: Audio Advice (H) Wilmington: Atlantic Audio
(Hl Winston-Salem: Custom Car Hi Fi (C)

NORTH DAKOTA
Bismarck: Eggers Audio (HC) Dickinson: Music Hut (H)

OHIO
Akron: Golden Gramophone (H), Northeast Appliance
Co. (H) Canton: Audio Corner (H), Northeast Appliance
Co. (H) Cincinnati: Sight in Sound (H) Columbus:
Hammond Electronics (H), Progressive Audio (H) Dublin:
Audio Encounters (H) Elyria: Northeast Appliance Co. (H)
Euclid: Northeast Appliance Co. (H) Fairlawn:
Northeast Appliance Co. (H) Lima: Classic Stereo (HC)
Lorain: Grasso's Audio (H) Maple Heights: Northeast
Appliance Co. (H) Marietta: Sound Room (H) Mentor:
Northeast Appliance Co. (H) Miamisburg: Stereo
Showcase (H) Middleburg Heights: Northeast
Appliance (H) North Canton: Hammond Electronics (H),
Northeast Appliance Co. (H) Toledo: Audio Center (H),
Jamieson's (H) Youngstown: Audio Arts (H)
Warrensville Heights: Hoffman's House of Stereo (H)
Willoughby: Auto Sound, Security & Accessories, Inc. (C)

OKLAHOMA
Lawton: Hi Fi Shop (H), Modern Method (C) Oklahoma
City: Audio Dimensions (C) Tulsa: Audio Advice (C),
Imperial Sound (H)

OREGON
Beaverton: Fred's Sound of Music (H) Bend: The Stereo
Plant (H) Eugene: Stereo Loft (HC) Gresham: Fred's
Sound of Music (H) Medford: Larsons Home Appliance
(HC) Portland: Chuck's (C) Portland: Fred's Sound of
Music (H) Salem: Focus Electronics (HL Sound Cache (C)

PENNSYLVANIA
Bethlehem: Canlen Audio (H) Camp Hill: Hi Fi House
(H) Ephrata: Stereo Barn (H) Erie: P.J.'s Auto Sound (NC)
Fairless Hills: Audiolab (H) Hershey: Stereo Barn (HC)
Greensburg: Pat's Stereo Center (H) Kingston: The
Summit Audio & Video (H) Jenkintown: Sassafras Audio
(HC) Lancaster: GlicksAudio (HL Stereo Barn (HC)
Lewisburg: M&M Stereo (H) Natrona Heights:
Butch's Sound Shak (H) Philadelphia: David Mann (HL
Nathan Muchnick (H) Pittsbu rgh: The Audio Gallery (HL
Audio Junction (H) State College: High Fidelity House of
State College (H) Stroudsberg: Auto Radio (C) West
Reading: DS Audio (H, White Hall:Sassafras (HC)

RHODE ISLAND
Middletown: Soundings (C) North Providence:
Eastern Discount (H) Providence: Tweeter, Etc. (H)
Warwick: Tweeter, Etc. Westerly: Lesier Sound (H)

SOUTH CAROLINA
Charleston: International Hi Fi (H) Columbia: Audio
Alternatives (NC) Greenville: Stereo Video Connections
(H) Spartanburg: Road Music & More (C), Road Music
(C) Sumter: OK Tire Stores of Sumter, Inc. (C)

SOUTH DAKOTA
Aberdeen: World Electronics (HC' Sioux Falls: Audio
King (HC)

TENNESSEE
Chattanooga: College Hi Fi (H) Jackson: H & V
Electronics (C) Johnson City: Mr. Toad's (H)
Kingsport: Mr. Toad's (H) Knoxville: Lindsey Ward
(HC) Memphis: Opus 2 (HC) Nashville: Hi Fi Buys
(HC), Safe & Sound Auto Stereo (C)

TEXAS
Abilene: Bunkleys Sound System (H) Addison: Ear Mark
(C) Amarillo: The Soundroom of Southwestern Music (H)
Arlington: Sound Idea (H) Austin: Audio Video (H), Hi
Fidelity (H), Texas Radio (C) Beaumont: Beaumont Sound
(H) Brownsville: La Frontera (C) Bryan: Sound Waves
(C) Cleburne: Audiocomp Electronics (C) College
Station: Sound Waves (C) Corpus Christi: Dyer
Electronics (H) El Paso: Sound Quest (HC) Ft. Worth:
Federated Electronics (H) Dallas: Federated Electronics
(H), Preston Trails Audio (H) Houston: Custom Car Stereo
(C), Enviro Tech Maintenance (C), Federated Electronics (H),
Sheffield Audio (H) Nacogodoches: Spinet Music (H)
Laredo: Audio Systems (H) Longview: Audio
Techniques (H) Lufkin: Ellis Audio Video (H) McAllen:
Showery Stereo, Inc. (C) Odessa: Harolds Electronics (H)
San Angelo: Car Fonics (C) San Antonio: Bill Cose
Sound (H), Federated Electronics (H) Waco: Highland
Camera (C) Wichita Falls: Hamilton -Bryan (H)

UTAH
Logan: Stokes Brothers (H) Provo: Auto Specialties (H)
Sa It Lake City: Audioworks (H)

VERMONT
Burlington: City Stereo (H) Rutland: Sound
Directions (H)

VIRGINIA
Alexandria: Excalibur Audio & Video (H) Bristol: Mr.
Toad's (H) Charlottesville: Stereotypes (H) Fairfax:
Audio Associates (NC) Fredericksburg: Contemporary
Sounds (H) Newport News: Sound Approach (H)
Richmond: Audiotronics (HC), Gary's Enterprises (H)
Roanoke: Audiotronics (HC) Springfield: Audio
Associates (HC) Virginia Beach: Audio Connections (H)
Winchester: Audio Associates (HC), Earfood (H)

WASHINGTON
Bellevue: Cartoys (C), Magnolia Hi Fi & Video (HC)
Bellingham: QC Stereo (H) Bremerton: Evergreen
Audio (H) Chelan: The Music Store (H) Longview: The
Music Rack (H) Lynnwood: Magnolia Hi Fi & Video (NC)
Olympia: Desco Electronics (H) Renton: Stereo First (H)
Richland: Quicksilver Audio (HC) Seattle: Cartonics
(C), Magnolia Hi Fi (HC) Spokane: Eclipse (CL
Electracraft/Hall (HC), Steiner Electronics (H) Tacoma:
Magnolia Hi Fi & Video (HC), Music Machine (C
Wenatchee: Wenatchee AudioNideo (H) Yakima:
Stereo First by Bemis (HC)

WEST VIRGINIA
Charleston: Hi Fi Clinic (H) Huntington: Mack &
Dave's (H) Keyser: Custom Components (H) Princeton:
Sound Post Electronics (H) Wheeling: Look and Listen (H)

WISCONSIN
Appleton: American TV (NC), Sound World (H) Eau
Clair, EME (H) Green Bay: Sound World (H)
LaCrosse: Sound World (H) Madison: American TV of
Madison (NC) Menasha: Audio Elite (H) Milwaukee:
Audio Emporium (H) Oak Creek: American TV (HC)
Waukesha: American TV (NC) Wausau: Sound World of
Wausan (H)

WYOMING
Gillette: Murphy Sight (C) Ranchester: Serna's Speaker
Service (C) Sheridan: Sheridan Sound Systems (C)

(H) = Home Audio Dealer
(C) = Car Audio Dealer
(HC) = Home and Car Audio Dealer

DENON
Denon America, Inc., 222 New Road, Parsippany, NJ 07054 (201) 575-7810
Denon Canada, Inc., 17 Denison Street, Markham, Ont. L3R 1 B5 Canada

Enter No. 19 on Reader Service Card
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AUDIO ETC
EDWARD TATNALL CANBY

PRESERVATION OF THE SPEAKIES
My excursion last month into the
old question of what is music
(and what isn't) has kept me

thinking for another month on further
implications, of a sort that are never
very far from my mind. Sound-the ba-
sic subject matter of audio! We should
pay more attention to the "audio" that
is all around us, both live and repro-
duced, those sounds that are intended
for practical purposes, and those that
are purely accidental or, should I

say, incidental. It's all part of our new
sonic history.

Incident or accident, many sounds
just happen and then take on their own
sonic life. Yes, life. They are very alive
when your sensitive ears hear them!
Take the excruciating squeal of a sub-
way train rounding a too -sharp corner,
for instance. Or the similar squeal of
faulty automobile brakes. You can't call
these sounds week -kneed. They stand
up and hit you where it hurts. These
and a billion more can be very potent
in ways other than just the decibels.
And thereby they are full of emotional
impact for our human sensibilities,
mostly unintended but sometimes on
purpose.

That emotion can be nasty, painful,
even sickening. Or, in different sonic
areas, quite pleasurable, amusing, sat-
isfying, even intriguing, making you
ask, "What is that peculiar noise I'm
hearing?" Like the strange accidental
combination of a lawn mower and a
passing helicopter that had me baf-
fled, last summer, until the chopper
went away and the mower stayed put.
Or, of course, a new and strange visit-
ing bird, its peculiar song unidentifi-
able. "What's that?" you ask. The last
such, around my place, turned out to
be a pileated woodpecker, big as a
crow, black and white with red crest.
Squawk, squawk, in a pine tree over
my head, then YAK -YAK -YAK, very
loud, as he flew away, to land in a heap
in another pine tree. They are clumsy
birds as you watch them.

You could say that these sounds,
and plenty more, have audio potential.
They are distinctive, they have an im-
pact of one sort or another on people.
They could become part of an audio
message, even an entertainment-or
perhaps a piece of music, a work of
organized sound, to be reproduced on
audio equipment. Certainly no more

far-fetched than the factory noises "or-
ganized" by Edgard Varese! And no
more so, today, than the "music" of
whales made into organized and play-
able compositions. Look in the
Schwann catalog;.you'll find the whale
music, on records.

The phenomenon that provokes all
these thoughts is sound recording. It

remains, after more than a century, one
of the more astonishing accomplish-
ments in man's history. Was Napoleon
a tenor or a bass? Did George Wash-
ington speak with a boom or a whine?
Sketchy accounts may give an idea
indirectly, but, like a picture, a record-
ing is worth a thousand words. Did old
man Caesar ever actually say "Veni,
vidi, vici" ("I came, I saw, I con-
quered")? I, for one, would like to have
heard him. Curious that in most Chris-
tian music, especially Lutheran music,
the singing role of Christ is given to a
bass. Was he a bass? The bass sound
is not intended literally but simply rep-
resents dignity and quiet power in mu-
sical terms. In the same music, inter-
estingly, the narrator of the story, when
and if, is almost always a high tenor, as
in the "St. Matthew Passion" and the
"St. John Passion" by J. S. Bach. That

would seem to be a practical thing, the
tenor voice being more in the intelligi-
ble range of speech. A low bass, like a
high soprano, has difficulty enunciat-
ing words, especially the vowels.

Before sound recording, there is,
historically speaking, only an enor-
mous silence. For centuries, millennia,
millions of years. History, after all, is
the entire remaining "record" of all
those generations of man, back to the
relatively recent times when writing
was invented, and, much farther back,
via artifacts, bones, the remains of
buildings, tools, and the rest. We con-
ventionally date modern history-the
kind studied in the history departments
of universities, as opposed to anthro-
pology, paleontology, archaeology-
from the time of the invention of writing.
That's pretty arbitrary, what with all
sorts of glyphs and pictures, from the
Babylonian and Egyptian to the Ma-
yan. What's more, a lot of the "writing"
is still undecipherable or at best of
doubtful meaning. (Editor's Note: A lot
of current writing, unfortunately, is also
that way.-E.P.) Still, that is the dawn
of history in official terms and in most
people's minds.

Wrong! It shows how abysmally
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The affordable new hybrid
from Audio Research

The new SP9 hybrid preamplifier
combines the controls and musicality
listeners want most, with the robust
construction Audio Research is noted
for. Using just two 6DJ8 vacuum tubes
and proprietary FET-based circuitry,
the SP9 provides more than enough
gain (66 dB) for moderate -to -high
output moving coil phono cartridges
(loading may be set internally). High-
level circuits have been optimized for
overload -proof reproduction from com-
pact discs. Two tape inputs / outputs,
plus automatic / manual muting, add
convenience and protection.

HIGH DEFINITION° MUSIC REPRODUCTION EQUIPMENT

Enter No. 3 on Reader Service Card

With phono noise (IHF weighted)
measuring 72 dB below 1 mV input,
the SP9 allows music to bloom
dynamically from a near -silent
background. Staging is broad and
deep, with focus of individual voices
palpable and rock -steady. In the end,
the new SP9 is true to its heritage: it
sets surprising new standards of
musical accuracy at its price - and
invites comparison with the most
expensive competitors.

audio research
corporation

6801 Shingle Creek Parkway
Minneapolis, Minnesota 55430

Area Code 612/566-7570
Telex: 290-583

BOUND VOLUMES
BACK ISSUES
BINDERS/SLIPCASES

BOUND VOLUMES
Great Reading, Great Price!
A ready reference fcr audio-
philes! A full year of AUDIO is
carefully hard -bound for easy
reference. Complete volumes
for the years 1979 through
1984 are available. Only
$24.95 including shipping
and handling.

TO ORDER:
Indicate year(s) requested and send
check or money order, NO CREDIT
CARDS, to: AUDIO Magazine, 1515
Broadway, New York, NY 10036,Attn:
Bound Volume Dept. Allow 4 weeks

' fOr delivery.

BACK ISSUES
Single -copy back is-
sues of AUDIO from
1983 through current
issue are available.
( Note: April, August,
and October 1983
are unavailable.)
$5.00 per issue
postpaid.

BINDERSISLIPCASES

Maintain your AUDIO collection in these top-
quality binders or slipcases. Binders, $9.00
each; 31$26.00; 61$50.00. Slipcases, $7.65
each; 3/$22.00; 6/$40.00. Include $2.50 per
order for postage and handling.
TO ORDER: Indicate issue/binder/slipcase. Include
proper amount for postage and handling. Please
add your applicable sales tax. Allow 6-8 weeks for
delivery. Make check/money orders payable to:
Audio Magazine, P.O. Box 765, Holmes, PA 19043.
DIRECT TOLL -FREE ORDER NUMBER: 1-800-
345-8112. Use your Visa, Mastercard or American
Express card. $10.00 MINIMUM CREDIT CARD
ORDER.

Was Napoleon a tenor or
a bass? Sketchy accounts
may give an idea, but, like
a picture, a recording is
worth a thousand words.

short do we value the dimension of
sound. Sound, audio when taken down
and given our special treatment, is an
enormously important part of human
life. I suppose it isn't very useful to set
the dawn of a more complete history,
with sound, in Thomas Edison's day,
but that is the case. Can you hear what
I mean? A meager century of archaeo-
logical sound documents, and before
that, thousands of centuries of total si-
lence.

Remember the now -famous skull of
a very ancient proto-young girl whom
archaeologists named Lucy? If Lucy in
fact lived some millions of years ago,
what did her voice sound like? Much
more important, did she have a lan-
guage? We do not know because, liter-
ally, we have no record. We can only
say that, by the shape of her bones,
she might have spoken something.
What? Imagine if we knew. Would that
be history! On a more modest scale,
we do not really know how Queen Eliz-
abeth I talked, though we have her
language in terms of print. Yes, the
scholars have done plenty of indirect
sleuthing to figure out how those words
were pronounced, but nobody on earth
really knows, from first-hand (record-
ed) experience. All -silent sleuthing can
give us clues, but no more than that.
Not the sound itself. Not an absolute
proof, only an indication.

"Blow, blow, thou winter wind; thou
art not so unkind as man's ingratitude."
How do you pronounce that? What did
it sound like as Shakespeare put it

down in so many letters? (Was it actu-
ally "blou"? Most Shakespeare spell-
ing has been modernized over the
years.)

These unanswered questions, and
plenty of a great deal more impor-
tance, are the negative consequences
of not having audio-not being able to
preserve and collect the many sounds
of civilization and its surroundings,
over the entire span of human exis-
tence until just yesterday.

The existence and recordability of a
thing like language encourages us to
do something more with that language
than we've done before. When it be-
came possible to record words-not in
sound, but visibly in writing-all the
facts (and supposed facts) of history
were put down by the ancient histori-
ans, and very soon also there was
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Let's face it-car speakers can be pretty
blasé! It takes sheer gut -wrenching power to
impress them, and Coustic car amplifiers deliver
just that, along with amazing clarity and solid
resolution.

Your speakers will be pleased to know that
Coustic power amplifiers use 20 -mil copper clad
G-10 glass epoxy PC boards, 10 gauge power and
ground wire, high speed HEX-FET® switchers,
plus fully complimentary 150 -watt 15 -amp
darlington audio outputs. If that doesn't perk up
their tweeters, tell them the AMP -190 and
AMP -380 audio inputs directly accept 8 -pin
din and RCA connectors, low power or
high power radios by simply flipping a
switch.

In bridged mode, the HEX-FET®
switching power supply develops
substantially more power into 8
ohms than into 4 ohms. For example,
the AMP -380 delivers 175 watts
RMS mono into 4 ohms and
over 300 watts RMS into 8 ohms!

'11 coustie
4260 Charter Street
Vernon, CA 90058-2596
(213) 582-2832

Available at fine dealers
such as:

Tucson, AZ.
Classic Car Sound
(602) 747-8890

Atlanta, GA.
Car Tunes
(404) 256-5600

Charlotte, N.C.
Carolina Car Stereo
(704) 333-0047

Elyria, OH.
West Corn Audio
(216) 322-5434

Canyon Country, CA.
Sound Man
(805) 251-8500

Vancouver, B.C.
Aralex Acoustics, Ltd.
(604) 873-4475

Stockholm, Sweden
Tetragon
08-33 11 41, 33 11 95

Kuala Lumpur, Malaysia
Motormak
03-7198086,-7

Caguas, Puerto Rico
Consumer Electronics
(809) 743-3132

Bangkok, Thailand
Interaudio Co., Ltd.
(66-2) 277-0619

This means it is not recessary for you to buy
two power amplifiers to drive your speakers when
the AMP-190/AMP-380 can produce double the
power of most other car amplifiers...that's twice
the power for virtually halt the price.

So, if you want your speakers to impress you,
you have to start by impressing them!

Ccustic...a sound
investment.

Enter No. 17 on Reader Service Card
 Coustic 1987
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We're in the middle of
a great sonic revolution,
but we don't listen well
at all. Who can blame us?
This is a noisy age.

art' -words for organized entertain-
ment, repeatable, whether serious or
humorous. All these things appeared
quickly, though we are told that the
earliest Near East writings on clay were
almost entirely routine accounts for
business. How dull. It couldn't last.
That clay had potential. The Mayans,

on this side of the world, did a lot more,
if somewhat later: Elaborate accounts
of kings and gods and generally awe-
some pomp and grandeur. Also that
well-known, reliable calendar, which
kept in step with nature more precisely
than the European one then current, if I

have it right.

Impressive,
says
Stereo
Review.
Signet
SL -100
Definitive
Image -
Loudspeaker
//Compared with many other
speakers, on first hearing the Signet
SL -100 had a warm character, with
an impressively deep bass output.
At higher frequencies the sound
was seamlessly blended and well
dispersed.

Overall, the Signet SL -100
impressed us with its superb bass,
especially for its size, and its ability
to provide clean, well dispersed
sound at high volume levels.
Altogether, a very nice job!
 Julian Hirsch, Hirsch -Houck Laboratories,
Stereo Review, July 1987

For your copy of the complete review,
literature, and the name of your nearest
Signet dealer, write today.

4701 Hudson Drive, Stow, OH 44224

Signet's Exclusive Ferrallipse®
Acoustic Lenst

B B B B

SBI *41

o
Sound from two matched 1"

tweeters (A) is directed at the
Ferrallipse Acoustic Lens. Highs are
then reflected (B) to a central focal
point (C), which radiates through a
120° horizontal angle (D) with far
greater uniformity and efficiency

than traditional designs.
//We listened for any signs of

beaming or comb -filtering effects
as we walked past the front of
the speakers, using both music

and pink -noise signals,
but we could find none!'

 Stereo Review, luly,1987
tU.S. Patent No. 4,421,200.
Ferrallipse is a registered trademark of
Phase Coherent Audio, Inc.

I am just trying to put an enormous
framework around our audio, to get it
into a global focus. We are bigger than
we think, not in dollars but in the sum of
human civilization from 1877 on. We
have a totality of tools that preserve an
enormous area of life-good, bad, or
indifferent-which has been slipping
into eternity, vanishing, for the entire
existence of this planet prior to 1877.

Therefore, I say, we are in the middle
of the greatest sonic revolution in
man's existence. Of course we should
be aware of all sounds. Of course we
should listen to all the sounds around
us. You never know when one of these
will become crucial in a day's audio
work or an evening's home listening.

We don't listen well at all, and you
can't really blame us. This is the noisi-
est environment in thousands of years,
and we have to adapt, physically. We
screen things out; we get so we don't
listen. And yet, we also get so we can't
manage without noise, constant sonics
all the time. We go out and manufac-
ture extra noise in the form of music,
mostly very loud but also insidiously
soft, and this noise never stops at all
for most of us, day in and day out.

We are deathly afraid of that which
brings out our most acute ear sensitiv-
ity, silence. Down in the mini- and mi-
cro -decibels, we are good; we can
hear right to the threshold of Brownian
movement, the sounds of basic parti-
cles in motion. Nature wisely stopped
there, or we would be drowned in white
noise. But do we use this acuity? Not
often.

This has happened so fast! People
born back in the age of occasional
silence, a few decades ago, are pro-
foundly distressed by the never -ceas-
ing sound. It gets at you, into your very
sense of living in a real world. This is
not the world many of us were condi-
tioned for. But it is for younger people.
And that is dangerous. They are losing
the best virtue of one of our two crucial
senses, not merely the ears them-
selves but the use of them. As the
Bible might say, they listen and they
hear not.

Please, then, listen to small sounds,
listen to all sounds. And experience
the cleansing, healing effect of si-
lence-maybe a whole minute at a
time. What a message for an audio
man!
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Bass vs. Space
It's an old dilemma:
To tolerate those large, room -
dominating loudspeakers for the
sake of true bass. Or sacrifice bass
for the sake of more living space?

The classic solution to
this problem-a solution that
allows even efficiency -dwellers
ample bass and space-is the
satellite/subwoofer speaker
system. Simply put, the mid-
range and high frequencies
are delegated to a pair of
small satellite loudspeakers,
placed for optimum stereo
imaging. The bass is handled
by a single large subwoofer
unit, which can be hidden
virtually anywhere in a room.
(How? Frequencies under
100 hz are nondirectional;

Don't have a preamp?

No problem, your
receiver can drive the
Plus Beta too. The
amplified power from
your receiver is dropped
down to preamp line
level and the Plus Beta
amplifies this signal
through its own three
amplifiers.

Canton has a variety
of satellites to choose
from: minis, indoor/
outdoor, ultra -thin
speakers or
bookshelf units.

Featured at right are
the Plus S mini
speakers. Like most
Canton products, they
are available in black,
white or walnut.

the ears can't tell where
they're coming from. So
one subwoofer suffices.)

The most common kind of
satellite/subwoofer system
is "passive" (externally
powered), such as the
Canton Plus C.

Active Advantages
The Canton Plus Beta sub -

woofer looks much like the
Plus C, but does the job quite
differently. That's because it's
"active" (internally powered).

Canton's Plus Beta
active subwoofer.

Three advanced power ampli-
fiers are built in, one custom -
designed for the subwoofer
and one each for the satel-
lites. The active crossover
network has three selectable
crossover frequencies, allow-
ing unparalleled flexibility in
matching the Plus Beta with
satellites. There is also an
input sensitivity control and a
bass level control.

Consequently, the Plus
Beta can be used with a wide

00
O

OÓ

Hi -4A

or
IrD 1 4 0°'

lO

00

1J -s
The Plus Beta can
accommodate an extra
pair of satellites, either

A Plus Beta subwoofer/
satellite system can be
driven by any preamp,
such as Canton's EC -P1.

00
O0

00
O0

in the same room or as
extension speakers in
another room.

70 90 140i-.
Crossover Hz

0-2 -4 -6
+2.4.11é- . fl

Bass dB

8
4 2

18.'411P'.0.5

SensitivityV

The Plus Beta contains
three discrete power
amps with digitally con-
trolled active filters.
They are frequency -
driven and provide
dynamic soft clipping
for overload protec-
tion. The bass ampli-
fier is rated at 100
watts RMS power; the
satellite amps at 80
watts RMS per channel.
THD is less than 0.013/4.

The Plus Beta's control
panel allows adjust-
ment of: crossover
point, for perfect
matching with any
satellite loudspeakers;
input sensitivity, to
optimize preamp com-
patibility; and bass
level control to adapt
for room characteristics.

variety of satellites. For exam-
ple, Canton's affordable and
very compact Plus S or the
high-performance Karat 100.
If desired, the Plus Beta can
accommodate two pairs of
satellites. By way of driving
the Plus Beta, virtually any
preamp or receiver will do,
whether a high -end unit such
as the Canton EC -P1 or a
more modest design.

Where space is at a
premium, but the awesome
dynamic range of digital
program sources can't be
missed, there's no better
option than an active sub -
woofer such as the Canton
Plus Beta.

Find out more about
product line by visiting
Dealer and picking up
40 -page Loudspeaker

Leading Edge Technology + Esthetics

from

QINION

the entire Canton
an Authorized Canton
Canton's 1986/1987
Journal.

Canton North America, Inc.

Figh Fidelity Made in W Germany

254 First Avenue North Minneapolis, MN 55401 Telephone (612) 333-1150

Enter No. 10 on Reader Service Card
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DIGITAL DOMAIN
KEN POHLMANN

THE SURGE TO KILL
Iconfess: I'm a guy who rides large -
displacement motorcycles too fast
for complete control. And yet I'm

pretty careful when it comes to elec-
tronic equipment. Maybe it's because
it seems so helpless when it expires
suddenly at the cruel hands of fate. At
any rate, electronic equipment (partic-
ularly digital audio gear) is vulnerable
to both annoying and catastrophic
power -line problems. Even if you don't
have any respect for your own mortal-
ity, your stereo gear should have line
spike and surge protection, with hash
filters thrown in too.

Partly it's a question of probability.
For example, lightning strikes can oc-
cur anywhere, but they tend to favor
certain unlucky areas. (There is no
truth to the rumor that South Florida
became a high -risk area only after I

moved here, a few years ago). One
lightning discharge might measure a
million amperes and several million
volts, providing instantaneous power
of a trillion watts. A direct hit isn't re-
quired for damage; a strike anywhere
in a local utility network can cause a
spike of up to 5,000 V, lasting 100 µS,
to head right up your power cord.

The other odds which must be con-
sidered are man-made fluctuations in
line voltage. For instance, spikes can
occur when inductive loads are
switched off; when a transformer or
motor coil is de -energized, the collaps-
ing magnetic field sends a voltage
spike of perhaps 3,000 V, or more,
back through the line. This spike in the
circuit can affect other circuits as well;
wiring capacitance can couple tran-
sients from one wire to another or from
a wire to ground. A vacuum cleaner on
one circuit may affect your CD player
on another.

Other man-made line variations pro-
liferate. Aside from blackouts and
brownouts (5 to 15% voltage reduc-
tion), surges above nominal line volt-
age, and sags below it, can occur.
Surges and sags are long -duration
problems (as opposed to transients)
stemming from load fluctuations in the
network; their magnitude depends on
the size of the load. The starting cur-
rent of a motor, a refrigerator, or an air
conditioner, for example, can cause a
sag, manifested by a momentary dim-
ming of lights. A sag might measure as
a 20% reduction in line voltage, lasting

hundreds of milliseconds. Surges typi-
cally are caused by a sudden de-
crease in utility demand, resulting in an
over -voltage until the system can com-
pensate. Both sags and surges might
also occur as a result of a lightning
strike as the system tries to cope. The
farther away you are from a power
plant or substation, the greater the
chance of fluctuation.

What kinds of problems can occur
from power -line fluctuations? Anything
from flakiness to annihilation. Integrat-
ed circuits are thoroughly checked be-
fore leaving the fabrication plant, but a
certain percentage inevitably appears
at the low end of the reliability scale. A
marginal chip may fail (perhaps much
later, intermittently) when subjected to
the stress of power -line fluctuations.
Aging due to normal wear and tear is
accelerated by over -voltage conditions
caused by surges and spikes. More
severe over -voltages damage power -
supply components as well as chips. If
there is no filter, or if there is some low -
impedance path to ground, the surge
or spike will use the device as its sink.
A rectifier diode might fail while han-
dling a fraction of its rated current,
voltage -regulator ICs and transistors
might blow while not even running
warm-all thanks to surges or spikes.

Even a powered -down device can
be critically damaged; the surge may
arc across the power switch, applying
high voltage to the device. A lightning
strike may cause a common -mode
voltage surge in which both power
lines are raised to a high potential rela-
tive to earth. The high voltage may
cause arcing across conductors and
ground, destroying anything which
happens to be between them. The re-
sult: Barbecue.

Unquestionably, lightning is potent
stuff, but some simple measures can
go a long way. Lightning rods are de-
signed to provide an attraction point
and current shunt. The rod itself is a
sharp -pointed copper shaft connected
by a copper cable to a copper -plated
steel rod buried in the ground. When
mounted at the highest point on a
structure, the rod offers a zone of pro-
tection around it; larger structures re-
quire multiple rods. Because of the ex-
treme voltages present in a lightning
strike, flashover can carry high voltage
to conductors 1 foot away. Further-
more, induced surges can spring up in
any nearby conductors.

For increased protection against
lightning strikes or any kind of power
surge, transient suppression is re-
quired. Lightning arrestors such as
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THE NEW PRO -POWER FOUR

MOSFET AMPLIFIER IS A

"BEST -BUY" POWER STEP-UP

FOR ANY FINE SYSTEM...

HERE ARE A FEW REASONS WHY!
REASON #1: It is guaranteed to improve and enhance your present
receiver or Integrated Amplifier. with our S39.00 Power Coupler. the
PCT. It enables you to plug in any Soundcraftsmen Ampl tier to your
existing stereo system, whether Receiver, or Integrated Amplifier.
REASON #2: High Current where it's really needed. 50 Amps per
c'isnnel available for instantaneous peek output capability of 2500
ua is per channel.
REASON #3: Pure tube -like sound... smooth, clean, no "edginess."
Clrough the superb-and costly-MOSFET fully-compleme.itary power
output stages. So pure it out -performs even the "esoteric.' 'price-no-
opject" amplifiers!

LASKA
'range"

' XRANGELL DRUG
ARIZONA
'cradle
SG STEREO
+Virg
VREHOUSE STEREO
ILRKANSAS
I.nesbora

THE: SOUND CENTER

14C. CALIFORNIA

REASON #4: The Pro -Power Four is an ideal "main component" for
uv-gracing-or starting-a High Powered stereo system. It is capable
of fully reproducing with distortion -free, spine -chilling sonic clarity.
a'l of the demandingly high dynamic peaks inherent in the new
Compa,:t Discs and Hi -Fi VCR's.
REASON #5: Distortion -free performance, typically 0.02p%o THD and
IMD, w,th TIM unmeasurable. Continucus FTC total power of 410
watts at 8 ohms, 2GHz to 20kHz. 205 watts channel.
REASON #6: Speaker System switchir'g. 1, 2. or both...plus the High
Current low impeda ice power required to drive Multiple Speaker
hookuFs in addition to Systems 7 and 2.

FOR A DEMONSTRATION, VISIT NEAREST DEALER LISTED BELO _-

However, many additional Dealers-too numerous to list here-are located :hroughout the. U S. with many models on display. If no
dealer is shown near you, or you encounter ary difficulty, please phone us at 714.556-6191. ask for our "Dealer Locator Operator:'
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YOU MUST SEE AND HEAR THE NEW

DIGITAL C-MOS
CONTROL CENTER

PREAMPLIFIER

OUR 19 -INCH
RACK -MOUNT
professional quality
separates offer you
many choices of the
finest American quality
separate components,
to add to your present
system, or to start a new
system. From our 410 -watt
amplifiers at $499, to our
$1,399 Pro Power Eight, incredi-
bly powerful at 900 watts RMS
per channel into 2 ohms, and over
3,000 watts of instantaneous peak
reserve power into 2 ohms!
Plus a selection of 4 Preamp Control
Centers, 5 Signal Processors, and a
16 -station preset AM -FM Tuner.

PRO-CONTROL FOOT

yordeymteff

C-MOS 1>MITM. C()N111(l1. (kNTrA YN TIItR( IMMIX

TEP UP to a new "HIGH" in Audio Reproduction...
Soundcraftsmen introduces the all new PRO -CONTROL

FOUR, featuring digital CMOS switching. Soundcraftsmen's
new switching technique provides the utmost in versatility
plus the least distortion and noise. This NEW digital elec-
tronic switching completely eliminates the signal distortion
and noise that is caused by mechanical switching. The PRO -
CONTROL FOUR is the most flexible, simple to operate, con-
trol center/preamplifier ever designed.

A special "direct" mode bypasses both tone contr
well as all signal processing circuitry, to create the
pure signal path, a "strai
"Auto -Bridging" circuit p

Five tape monitor circuits for audio tape decks and/or
VCR's provide the highest degree of recording/dubbing flexi-
bility to be found anywhere. Three additional inputs are pro-
vided for compact disc player, tuner and phonograph. Two
more loops are provided for signal processors. (such as
equalizer, noise reduction, range expander, etc.) and may be
individually switched .i tfA. , nal monit. ,t w- andl.or
recording path.

STEP UP to a new "high in audio reproduction with the
PROCONTROL FOUR, our technologically advanced digital
CMOS control center and discrete phono preamplifier!

16 -PAGE, FULL -LINE, FULL -COLOR BROCHURE, AND $19.95 SYSTEM -EVALUATION KIT: 1-
12" LP Spectrum Analysis Test Record, 2 -sets of Computone Charts, 1 -Connector Cable for
comparison test, 1 -instruction folder for use with your present stereo system. JUST WRITE TO
US OR CIRCLE READER SERVICE CARD for FREE SPECIAL OFFER DETAILS.

Enter No. 30 on Reader Service Card
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Digital equipment, such as
a CD player, is a prime
source of electrical
interference, FCC rules
notwithstanding.

A C.

LINE

MOV

MOV

MOV

.I

I

---

r0
COMPONENT

Fig. 1-
A simple a.c. line
interference filter.

Fig. 2-
Installation of
MOVs in an
a.c. outlet box.

zeners, thyristors, or varistors should
be placed across the a.c. line and be-
tween a.c. lines and ground. A high -
power zener network can be located
across power -supply secondaries or
between rectified outputs and ground.
A heavy-duty solution to recurring
problems is the installation of a con-
stant -voltage transformer, which can
minimize the effect of both surges and
sags. Isolation transformers provide an
ideal way to protect equipment from
power fluctuation.

In addition to power surges, noise
(often called hash) on the line can
cause nonlethal yet annoying glitches.
Sources of hash include motors, small
electrical appliances, corroded light
sockets and cords, fluorescent lights,
SCR or triac dimmers, welders, X-ray
machines, photocopying machines,
d.c. switching power supplies, and in-
ternal combustion engines. We may
classify the noise as radio frequency
interference (r.f.i.), electromagnetic in-
terference (EMI), or electromagnetic
pulse (EMP).

Digital equipment itself (e.g., your
CD player) is a prime source of electri-
cal interference, FCC requirements
notwithstanding. With system clock fre-
quencies of 1 to 10 MHz, and the re-
sulting harmonics, broad -band inter-
ference up to 54 MHz (channel 2) or
beyond can be anticipated. Digital
gates open and close at high speed-
a rate equal to r.f.i.; that confusion be-
tween normal digital signals and gen-
erated noise can cause internal errors
as well as errors in surrounding equip-
ment. Ironically, not only is digital

equipment a prime culprit, it is also
more susceptible to noise than ordi-
nary appliances.

A simple AM radio can be used for
EMI testing; tune it to the loudest noise
and then wander around looking for
sources. Not only will digital equipment
radiate noise, but connecting cables
are culprits as well. An a.c. cord can
radiate noise (especially if it's long and
ungrounded).

Low-pass filters are effective against
both transient and noise problems;
they allow 60 Hz to be passed whereas
high frequencies are attenuated. 'This
is accomplished by a high series input
impedance and a low shunt imped-
ance to ground. A parallel capacitor or
series coil is the simplest example; vet-
eran digital designers are well familiar
with the 0.01-11F capacitor placed be-
tween the power buses and ground to
suppress switching transients. More
typically in protection devices, L, T, or
pi sections are employed; although the
filter should be installed at the point
where the line enters the equipment's
casing, it is usually inserted at the
power receptacle. An example of an
r.f.i./EMI filter is shown in Fig. 1.

Hash filters can be installed in the
device under attack. However, a more
enlightened approach counterattacks
by eliminating hash at the source. Any
defective wiring should be replaced,
filters should be put on noisy tools or
equipment, all covers and shields
should be securely fastened, and
grounding rules should be scrupulous-
ly followed to minimize interference. A
list of rules for r.f.i./EMI protection in-

cludes the following: Enclose sources
and receivers within a shield, filter all
incoming and outgoing leads, use
shielded coaxial cable for high fre-
quencies and twisted leads for lower
frequencies, use single -point ground-
ing, eliminate ground loops, and keep
signal -sensitive leads short.

In addition to filters, crowbar circuits
and voltage clampers can be used to
suppress transients. Crowbars use a
thyristor or spark gap to divert tran-
sients. It is critical to ensure that the
protection device can operate quickly
enough to catch spikes; SCRs and
triacs, for example, are often too slow.
A metal oxide varistor (MOV) is a volt-
age -clamping device; it operates in a
way similar to that of a back -biased
zener diode. Below the threshold volt-
age the MOV is an open circuit; above
the threshold it conducts and thus ab-
sorbs the transient, dissipating it as
heat. An MOV can respond to a tran-
sient in a few nanoseconds, with peak
current capacities up to 50,000 am-
peres with a wide variety of operating
voltages.

In terms of bang for the buck, the
MOV is perhaps the most effective in-
surance you can buy. It guards against
high-energy power -line transients and
can be installed in existing power
strips. For example, the General Elec-
tric V130LA10A MOV will clamp to 340
V at 50 amperes in 35 nS; it is available
from Radio Shack. Three of them
should fit neatly inside a power strip,
wired between the hot, neutral, and
ground wires as shown in Fig. 2. An
MOV does not guard against hash; a
separate line filter must be employed.

When specifying power -protection
devices, you must determine how
many output watts your application re-
quires. Add up the ampere ratings of
the equipment to be protected on a
line, multiply by the voltage (120 V),
and throw in some headroom; the re-
sulting figure is an approximation of
the wattage required to operate the
devices and the rating required of the
protection device. A good protection
device should offer fast response to
repeated voltage spikes and high -fre-
quency filtering for incoming and out-
going noise.

Line protection-you can pay a little
for it now, or you can pay a lot for it

later. !al
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`Before we could make our speakers betted
we had to inventa better speaker test;

-Laurie Fincharr, DIRECTON IFKEFRESEARCHAND DEVELOPMENT

ONE STEP IN THE MAKING OF A KEF

A speaker is usually measured
by frequency response sweeps. But
their proper interpretation is difficult
at best- misleading at worst.

'So in 1971, KEF joined forces
with Hewlett Packard and Bradford
University to develop a more reliable
test: computerised Fast Fourier
Transform (FFT). Our computer

analyzes a series of pulse tones to
produce a far more accurate, more
detailed picture of frequency, phase,
and transient time -domain behaviour.

'FFTtesting has already spurred
us to major advances in phase integrity
and production consistency. It's
certainly easier to make progress
when you can see where you're going.'

The Speaker
Engineers

KEF Electronics Ltd , Tovil. Maidstone Kent ME 1560P
KEF Electronics of America Inc , 14120-K Sollyf el.I Cirele, Chantilly, 0A 22021 Erter No. 25 on Reader Service Card

REFERENCE MODEL 104/2
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SPECTRUM
IVAN BERGER

RECORD -ABILITIES

Get 'em Before They're Hot
While Congress makes up its mind

about the future U.S. status of home
digital recorders, at present they're
perfectly legal-and what's more,
they're more or less (though mainly
less) available.

There are currently two types of
digital media: R-DAT and video -
based systems. If you have a VCR,
you can get an EIAJ-Standard PCM
converter that will allow the VCR to
record digital sound in either a 14- or
16 -bit format, though without any
accompanying video. Toshiba's new
DX -900 VCR has such a converter
built in, for the 14 -bit EIAJ format
only. Some 8 -mm VCRs record PCM
audio along with their video, but 8 -
mm PCM uses only 8 bits (with
analog compression) and a sampling
rate of only 32 kHz, which seriously
limits the fidelity.

A few U.S. dealers have begun
importing R-DAT tapes and recorders
on their own. So far, I've seen ads
from Audio Gallery in Santa Monica,
Cal. and Sterling International in
Princeton, N.J. I wouldn't be surprised
to hear of more.

Eventually, CD player/recorders will
come out of the labs and into the
stores, to compete with DAT
recorders. Assuming equal recording
quality, how will the two compare?

Part of this comparison is time -
dependent. If both CD and DAT
recorders were available today, CD
would have a clear edge in
compatibility with existing hardware. If
you could buy a CD recorder now,
you'd have no problem finding car

and portable players for the discs you
made. If you bought a DAT recorder,
you'd have nowhere else to play your
tapes (as yet). However, DAT is
getting to the market first. It's been on
sale almost a year in Japan, should
be available in Europe when you read
this, and may even make it into the
U.S. if Congress doesn't hamstring it.
If DAT has a long enough lead time
before recordable CD arrives, and if it

drops in price enough to become
popular, much of CD's market edge
would disappear.

When it comes to durability, each
medium can withstand some kinds of
abuse better than the other. The DAT
shell, with its automatic lid, protects
the tape against dirt and dust and
against fingerprints on the recorded
surface. But DATs will eventually wear
out with normal play, while CDs won't.
(So far, no one knows how many
plays a specific tape will withstand
without signal deterioration; judging
from the kind of progress made in
videocassettes, which use similar
rotating -head technology, R-DAT
cassettes should be good for at least
100 plays and possibly well over
300.)

As to convenience, the R-DAT fits
most pockets better than the CD
does, and the R-DAT box is definitely
easier to open, especially with one
hand. The Compact Disc offers faster
track -to -track access, but for music
applications I don't think that's quite
as important. (Interactive CD systems
will be another story.) All in all, as far
as convenience goes, chalk one up
for DAT.

Something to Flip Over
Pull a component out of your stereo

system, and lean over the top to look
at the connections on its back panel.

What do you see? A bunch of
jacks, each labelled (from your
viewpoint) upside down. I've always
taken that for granted (cursing it all
the while), but now I wonder why I
accepted it so meekly. A rear view of
the British -made Audio Development
AD 062 mixer, in the Italian magazine
Audio Review, showed its
designations (even the company
logo!) upside down-or rightside up,
to those bending over it. Now that's a
professional feature I'd like to see on
home hi-fi!

On the other hand, there are those
whose systems can be pulled out
from the wall, allowing the rear panels
to be viewed normally. Perhaps jack
designations should be printed both
rightside up and upside down, to
cover both possibilities. Or would it
be simpler to print them sideways?
That way, no one would have to
reorient himself more than 90° to read
which jack is which.

(Editor's Note: And why isn't the
back panel sloped at 45°, with a top
shorter than the bottom? Or you could
even have the jack field arranged
vertically; the usual on -the -back array
is like trying to look into one's
navel.-E.P.)

Historic Circles
A year or so ago, General Electric

purchased RCA. That had a nice,
historic ring to it, since RCA had
begun as something of a spin-off from
GE, and since GE's early -Deco New
York office building, decorated with
lightning bolts and other symbols of
electronics, originally was RCA's.

The recent sale of the GE/RCA
consumer electronics business to
Thomson SA of France has an
historical angle too. Back in the
1950s, GE was a major name in
component high fidelity, making
preamps, cartridges and tonearms.
Though GE itself is not getting back
into that business, one of its stable
mates in the Thomson empire, Dual,
has been in it for years. And another
stable mate, Telefunken, was one of
the pioneers in early tape recording.
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ONE STEP IN THE MAKING OF A KEF

'For decades, loudspeaker
design was a matter of random trial
and error. Engineers had no system-
atic means of identifying and cor-
recting development problems.

'At KEF, computerised testing
and computer -aided design have
changed all that. For example, KEF's
computerised modal analysis ena-

bles me to pin -point troublesome
cabinet vibrations. And it helps me
determine the most effective
countermeasures.

'While computers will never take
the place of innovative engineering,
they do enable us to examine and
perfect loudspeaker performance as
never before.'

`By the time we build the final prototype
in wood, we've already"bui/t"dozens
on computer'

-Tim Barton, KEF SENIOR RESEARCH E14_9NEER

EnterNo. 26 on Reader Service Card
KEF Electronics Ltd., Tovil, Maidstone. Kent ME15 60P, England
KEF Electronics of America Inc., 1412(11K Sullyfield Circle, Chantilly, 'a522217 )3631-891C
Smyth Sound Equipment Ltd., 595 Rue du Parc Industnel, Longueuil Ourfbec, 7a r.da 514a79-5.90

MODEL C40

The Speaker
Engineers
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IVAN BERGER
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Code Alert
When cut off from their power

sources, car stereos go dead. A
stereo with secret -code protection will
still play dead after the power is
reconnected, until the proper code is
entered via its station buttons. This
renders the unit useless to a thief who
removes it from the car, but it can
also render it useless to you if the
power is cut off due to a fuse failure
or while a mechanic is working on the
car's electrical system. If you
remember the code or have it written
down, no sweat; if you don't, you'll
have to get the code from the radio's
maker or, if you set the code yourself,
ship the radio back to the maker for
repair. Practically every auto
mechanic I know has run into this
problem.

So keep your code number where
you can find it easily-but not in the
car, where a thief might also find it. If

your stereo's factory -set code was not
revealed to you when you bought the
unit, write to the manufacturer (with
proof of purchase) right away, so
you'll have the number if you need it.
If your stereo lets you make up your
own code, pick one that's easy to
remember but hard for thieves to
guess. One two -car family I know
codes each stereo to the other car's
license plates; another family uses the
digits that both children's Social
Security numbers have in common.

Some manufacturers take things out
of your control. For example, the
Becker stereos sold with Mercedes-
Benz cars can't be restarted by their
owners after power interruptions.
Instead, the car must be taken back
to a Mercedes dealer or the stereo
must be pulled from the dash and
shipped (with $16 and the chassis
number of the car) to Becker North
America in Saddle River, N.J.

Four Will Get You Seven
A few years back, when I asked

someone from Delco why their radios
had only four station preset buttons,
he explained that market research
showed that four memories were all
most people needed. So when I
reported on a Delco-GM/Bose system
in the December 1986 issue of Audio,
I assumed that its four -button Delco
head unit had only four station
memories per band.

Not so. A week after that story had
gone irrevocably to press, I met a
Delco engineer who told me that the
radio actually has seven memories
per band. The three extra memories
are accessed by pressing two
adjacent buttons-which amounts to
pressing the cracks between the

pairs of buttons. The owner's manual
doesn't mention this, but word is
getting out to Delco owners anyway.
As soon as the December issue
reached subscribers, I started hearing
from owners of GM cars who use all
seven memories. ("Don't tell GM,"
said one owner. "They'll take it away
if they find out.")

Meanwhile, Carver's Model Nine
has a system that's similar, but with
15 memories (eight buttons plus
seven cracks); it is mentioned in
Carver's instruction book. Chrysler
has some four -button head units with
eight memories per band, but you
access the extra memories differently:
Pressing any button once calls up the
first station; pressing it again calls up
the second station.

Month of Misfortunes
July was a bad month in the car

stereo department, at least as far as
my car was concerned. My problems
started when I got a couple of bright
blue car -stereo carry bags to use
when taking my removable head unit
and Compact Disc player from the
car. Ironically, that helped me to lose
my CD unit.

It happened when someone else
drove the car one day, with my head
unit plugged into the dash and my
CD player tucked beneath the seat.
On leaving the car, the driver dutifully
unplugged the head unit and took it
upstairs in one bag but left the other
bag in plain view on the seat. Aha!
said some passerby, where there's a
bag, there's a stereo!, and it was
gone.

The last time my stereo was stolen,
again someone else had been
driving. In that case, my friend left
packages sitting on the seat; they
were big enough to be seen from a
block away. He also parked the car in
a lot where there was no attendant,
few passersby, and meters that
showed which cars' owners would
likely be away for quite a while.
Although the packages probably
drew the thief's attention, all he or she
took was the stereo-probably
because the doors couldn't be
unlocked, and the packages would
not fit through the car's windows.

The day after my more recent theft,
my wife and I set out for Boston. On
the way up, we noticed a hydrogen
sulfide smell. "Bad gas," said a
mechanic we consulted. "Run the car
till it's nearly empty, then refill with a
good brand and add some Dri-Gas."
The car got up to Boston fine, but
when we tried to restart it on the way
home, the starter just clicked, though
the battery read about 13 V. We
rolled downhill to start it and went on
our merry way until the car stopped
dead on the highway, halfway home,
all systems dead and steam pouring
from the battery. The smell was from
the battery fluid boiling, caused by
failure of the voltage regulator. The
high voltage had also killed the starter
motor, and the voltage spike when
the car expired killed the head unit,
several amplifiers, and even the
retractable -antenna motor.
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Artistry in Sound

ONKYO®

Compact ísc Players
Integra Series

DX -530 -DX -330 DX -230 DX -130 DX -C600

Y/ ,M LIIIJPL/%/lll"
Enter No. 38 on Reader Service Card
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An Enlightening Experience. Listen to Onkyo's
New Line of CD Players with Opto -Coupling.
The technology behind the great sound of CD is optical technology, but there's no reason to limit it to the laser pickup.
Onkyo realized that something more was needed to obtain the best possible sound from compact disc, so they invented
Opto -Coupling. It separates the CD player's digital and analog blocks of circuitry electrically to eliminate DSI (digital
signal interference) and bring you CD sound free of digital pulse noise. Just as important as what happens to the digital
data signal midway between the laser pickup and the output terminals, however, is the integrity of its source - the
laser pickup itself. Onkyo's special vibration damping system helps prevent tracking errors and
the inevitable deterioration in signal quality that occurs when the error correction circuitry
must operate excessively.
This introduction to Onkyo's new CD player lineup ends, as it began,
with light - infrared light, that is. All of Onkyo's CD players (with
the exception of the DX -130) include remote control units for
extra convenience. In addition, the displays have been
upgraded to give you more information ín an even
easier -to -read format.
In the dark about which CD player is for you? % rí/
Just audition one of these brilliant performers.
You're sure to be enlightened.

AmericanRadioHistory.Com



Light Bridges the Gap between
Digital and Analog
Onkyo's Opto -Coupling with the
Exclusive Opto -Coupling Module
All CD players contain both digital and
analog blocks of circuitry. If stray digital
pulses from the digital circuit block find
their way into the analog block, how-
ever, -hey can interfere with the music
signa' and cause your CDs to sound
edgy and unnatural. Opto -Coupling
keeps digital pulse noise out of the
analog circuitry by electrically isolating
the digital block.
The music signal must nevertheless be
transferred to the analog section some-
how, and this is where the "opto" of
Opto -Coupling comes in. Beams of light,
not electricity, transmit the necessary
signals via a "bridge" composed of
photocouplers and Onkyo's revolution-
ary "Opto -Coupling Modules." These
modules, an Onkyo exclusive, each use
an 11mm strand of optical fiber to link
the emitting and receiving photodiodes.
This design reduces high -frequency sig-
nal leakage by approximately 13dB com-
pared with conventional photocouplers.
Since there is no electrical contact at all
between the digital and analog blocks,
DS! (d gital signal interference) doesn't
even have a chance to develop. The re-
sulting sound is clear and lifelike,
withoit the harshness sometimes asso-
ciated with the CD format.

Ladder -Network Type Integra Linear
Converter
Conventional integrated D/A conversion
systems require a quartz oscillator -
yet another possible source of extrane-
ous pulse noise. Onkyo overcame this
problem by eliminating its root: the
quartz oscillator in the analog block.
The ladder -network type D/A converter in
the DX -530 and DX -330 was developed
specially for systems like Onkyo's which
employ serial optical transmission. This
"Integra Linear Converter" doesn't need
a quartz'oscillator in the analog circuit
block in order to operate, so it generates
no pulse noise.

The Opt-rCoupling Module

Leak Frequency Characteristics of Optical.Coupling
Elements

DEY (def
so

10

CoavMYorVbP
13d8

AA10-E:uuplin8
Module

Light that Never Wavers
Special Vibration Damping
While any CD player's correction cir-
cuitry can protect you from data read er-
rors so that you aren't exposed to the
constant clicks and pops that plague
analog records, it can't fully make up for
the absence of the correct signals. The
result is that you lose some of the detail
you would have been able to hear if the
correction circuitry had not had to
operate in the first place. Clearly, the
less correction needed, the better.
Onkyo's IFS (Isolated Floating Suspen-
sion) system separates the disc drive
section from the chassis and suspends
it on springs and four rings made of
special vibration -absorbing material. The
cover, which is the part of the unit with
the largest surface area, is also special-
ly damped by a protective layer of mica
particles, bitumen and resin which kill
vibrations by converting them into heat
energy and thereby stop outside vibra-
tions from being transmitted to any sen-
sitive systems. Finally, the underside of
the analog block's printed circuit board
is protected by a specially designed in-
sulation packet containing a compound
consisting of zirconia particles (a new,
high-tech material) and electromagnetic
damping material. In addition to fighting
vibrations in the same way as the
cover's protective layer, it also absorbs
stray electromagnetic flux from the com-
ponents mounted on the circuit board
- another possible cause of inter-
ference and distortion.

Component mounted on circuit board
Printed circuit board

Foam rubber

Polylaminated
non -woven

fabric seal

Chassis
Foot

Compound of zirconia
particles and electromagnetic
damping material

Insulation packet containing a compound consisting of
zirconia particles and electromagnetic damping material
(Packets are triple -sealed against leakage.)

Zirconia Particles
Electromatic Damping
Material

Light Controls All Major
Functions
Infrared Remote Puts You in Full
Command of The World's Only Random
Music Calendar.
Onkyo's light connection extends as
far as your listening chair: all our CD
players with Opto -Coupling come com-
plete with infrared remote controls that
give you full mastery over all major
functions. The DX -530's remote control
even lets you adjust the volume of the
output signal. In addition, the displays
have been upgraded to make it even
eas er to keep track of what's going on.
Onkyo felt that the standard indications
of current track, playing time, etc.
weren't enough. So they set out to make
thei- new displays even easier to read
and even more informative.

Random Music Calendar
The Random Music Calendar Display is
another Onkyo innovation. Unlike some
"fixed digit" displays that simply show
the numbers of the tracks in memory,
the Music Calendar shows you the track
numbers in their playing order. It can
display up to 19 track numbers at once.
As soon as one track finishes, it
vanishes and the following tracks each
move up one notch. Best of all, the Ran-
dom Music Calendar works in all play
modes: normal play, memory play and
ever random (shuffle) memory play.
In addition to the Random Calendar, the
DX-E30's display also shows the number
of tl-e track in play, index number, se-
quential memory indication (a track's
position in the memory sequence) and
elapsed/remaining time for both the
track in play and the disc (or memory
play sequence).

Random Music Calendar Display Functions

3:25 = `,5
INDEX REPEAT N

'Patent pending

FREQUENCY (Hz) i00k MBUk 1M 1W
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If you don't feel it, you don't have Clarion. The cleanest, purest, most realistic
sound experience man can achieve. Perfected daily since the Stones were barely pebbles.

QUITAR. BY CLARION.,

Clarion CAR AUDIO'
Clarion Corp. of America, 5500 Rosecrans Avenue, Lawndale, CA 90260 (213) 973-1100

Enter No. 14 on Reader Service Card
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Capriccio recorded its
DATs via the real-time,
multi -recorder route, but
new technology from Sony
should change all that.

September's column I passed along
erroneous information to the effect that
DAT tape is cobalt -doped ferric oxide.
It is, in fact, metal -particle tape.)

Let us assume you're one of those
audiophiles on the cutting edge and
that you have bought a DAT recorder.
All CDs have a copy -prohibit subcode
flag, and the DAT won't record at 44.1
kHz, so you can't do digital -to -digital
dubbing. However, you can feed an
analog signal from your CD player into
your DAT recorder; the DAT machine
will convert it back to digital and re-
cord at 48 kHz. Are copies made in
this way acceptable? I'd like to meet
the golden -eared person who can pos-
itively detect a difference between di-
rect -digital and digital/analog/digital!

Everything has a beginning. Back in
1958, a chap named Sidney Frey
jumped the gun and issued his now -
infamous Dukes of Dixieland stereo
disc when there were literally no stereo
450/45° phono cartridges available to
play it. Of course, his actions stamped-
ed the record industry into the era of
the stereo disc, well before its planned
introduction. Capriccio, an enterprising
small label that has been importing
musically interesting and sonically ex-
cellent digitally recorded CDs from
East Germany, is apparently the first
company to offer prerecorded DAT
cassettes of classical music in the U.S.
Essentially, Capriccio's DAT cassettes
contain the same music that is on their
CDs, and the technical people at Ca-
priccio are doing the job properly.
They play the digital masters on a Sony
1610 recorder at a 44.1 -kHz sampling
rate and feed the output into a sam-
pling -rate converter. The converter
then feeds a 48 -kHz signal into the
digital inputs of a bank of 24 Technics
SV-D1000 R-DAT recorders. The
copies are made on a one-to-one, real-
time basis which is tedious and cum-
bersome yet justifies the $28 price of
each cassette.

I can attest to the fact that Capric-
cio's DAT cassettes are of superb
quality. At present, they include: Sir
Neville Marriner and the Radio Sym-
phony Orchestra of Stuttgart in perfor-
mances of Schumann's "Symphony
No. 1," "Manfred Overture," and
"Overture, Scherzo and Finale, Op.
52" (Capriccio DAT 99-063); Japanese
mezzo-soprano Mitsuko Shirai singing

Mozart lieder in three languages (99-
098); Max Pommer and the New Bach
Collegium Musicum of Leipzig in a pro-
gram of Bach, Handel, Pachelbel, and
Haydn (99-046); Gustav Kuhn and the
Staatskapelle Orchestra of Dresden
performing Weber overtures (99-052);
trumpeter Ludwig Güttler and the New
Bach Collegium Musicum in a program
of Bach trumpet works (99-039); and
the New Bach Collegium Musicum per-
forming three of Bach's "Brandenburg
Concertos" (99-042).

Capriccio certainly deserves com-
mendation for issuing these well -pro-
cessed cassettes. This is obviously not
a money -making project, so all the
more reason to commend the compa-
ny for their pioneering efforts in the
DAT format. Capriccio expects to have
some 40 DAT cassette titles available
by the time you read this. (Capriccio
Records is located at 2008 Cotner
Ave., Los Angeles, Cal. 90025.)

Tom Jung, the brilliant recording en-
gineer who makes state-of-the-art all -
digital CDs for his Digital Music Prod-
ucts (DMP) label, has also been doing
experimental recording, with a Sony
DTC-1000ES DAT recorder. He was
kind enough to send me a DAT cas-
sette of his latest production, Brazi-
liana, with Brazilian composer/pianist
Manfredo Fest. Fest wrote 13 original
pieces for this album, all very tuneful
and with much of the rhythmic beat
and vitality of the Brazilian musical idi-
om. With Fest on piano, accompanied
by synthesizers and assorted percus-
sion, Tom has provided the group with
the immaculately clean, dynamically
exciting sound that has become his
trademark. My DAT copy was made
directly from a Mitsubishi X-80 digital
recorder, and the sensational sound I

heard should be available soon on CD.
Tom was mulling around the idea of
producing DAT prerecorded cassettes
via the multi -recorder real-time route,
but a new development will probably
change all that:

As we go to press, Sony has just
announced the availability of a high-
speed DAT contact -printing processor
and has set up a new subsidiary,
Magnescale, for this system. The same
Sony 1630 mastering system used for
CD production feeds a digital signal
into a "mirror -mother" recorder. The
running master tape this yields is sym-

polk
The Speaker Specialists ®

Where to buy Polk Speakers
AUTHORIZED DEALER UST
CANADA Call Evolution Technology. Toronto
for nearest dealer I-800-263.6395
AK Anchorage: Sh,meles  Fairbanks: Horns
AL Birmingham: Audition  Gadsden:
Sound Performance  Huntsville: Campbells,
Sound Distributors  Mobile: Sound Advice 
Montgomery: The Record Shop  Tusca-
loosa: Kincaid Stereo 81V
AR Little Rode: Leisure Electronics
AZ Flagstaff: Sound Pro Mesa: Hi FI Sales
 roseon: Audio Emporium  Tome Ware-
house Stereo
CA Arcata: Arcata Audio  Berkeley:
Sounding Board  Campbell: Sound Goods 
Canoe. Part ShetleyS  Davis: World Elec-
tronics  Los Angeles: Beverly Stereo  Mill
Valley: World of Sound  Mountain New:
Sound Goods  Napa: Futurv,sion  Orange:
Absolute Audio  Penngrove: California Stereo
 Redondo: Systems Design  Sacramento:
World Electronics  Santa Cruz: Sound Wave 
San Diego: Sound Company  San Fran-
cium: Stereo Store. World al Sound  San
Gabriel: Audio Concept  Saner Barbara:
Creative Stereo  Send Maria: Creative Stereo
 Santa Monica: Shelleys Stereo  Slotktn:
Gluskins Camera Thoucand Oaks: Creative
Stereo  Ukiah: Musa: Hut  Ventura: Creauve
Stereo  Walnut Creek: High Fidelity Shoppe
CO Boulder Soundtrack Wavelength Stereo 
Colorado Springs: Sunshine Audio  Denver
8 Suburbs: Soundtrack  Pueblo: Sunshme
Audio
CT Aeon: Hi Fi Stereo House  Danbury:
Carstons  Fairfield: Audio Design  Green -
wick Al Franklin's Groton: Roberts
Hartford: Al Franklin's  New Haven: Audit
Etc  Newington: H: Fr Stereo House  New
London: Roberts  Norwalk: Audatronics
DE Wilmington: Bryn Mawr Stereo
DC Myer Error
FL Daytona Beach: Stereotypes  R. Myers:
Stereo Garage  R. Lauderdale: Sound
Advice  Ft. Pierce: Sound Shack  Ft.
Walton Beach: Audio tolemaoonal  Jack.
samille 8 Suburbs: Audio Teen  Key
West Audio International Lakeland: Sound
Factory  Merritt Island: Southern Audio 
Miami: Electronic Equipment Co Sound
Advice  Naples Stereo Garage  Orlando &
Suburbs: Audio Spectrum  Pensacola:
Fidler Hi Fe  St. Pelenburryp Cooper for
Stereo. Sound Advice  Tallattasaae: Stereo
Store  Tampa: Audio Vision, Sound Advice 
W. Palm Beach: Electronic Connection
GA Atlanta 8 Suburbs: Hi Fi Buys  Au-
gusta: Stereo City  Macon: Georgia Music 
Savannah: Audio Warehouse  Valdosta:
Stereo Connection
HI Honolulu: Audio Video
IA Davenport: Griggs Music  Des Moines:
Audio Labs  Dodge City: Sound World 
Iowa Gty: Hawkeye Audio  Mason City:
Sound World  Waterloo: Team
ID Boise: Stereo Shoppe  Coeur D'Alene:
Electracratt  Sandpoint: Electracratt  item
fills: Audio Warehouse
IL Akron: Stereo Systems  Bloomingdale:
Alan's Creative Stereo  Buffalo Grove:
Columbia  Carbondale: Southern Stereo 
Champaign: Good `Orbes  Decatur: J R
Lloyds  DeKalk: Audio Plus  Hoffman
Estates: Simply Stereo  Hlohlend Park:
Columbia  Joliet: Stereo Systems  Kan-
kakee: Barrett's Emedalnmerd Lansing:
Audio Clinic  Mt. Prospect: Simply Stereo 
Naperville: Stereo Systems  Normal: Glenn
Poore  Orland Pan: Simply Stereo  Peoria:
Team Electronics Raeford: Columbia 
Sheinberg: Hi FI Hutch Springfield:
Sdndown One  Spring Valley: Audio Labs 
Sterling: Midwest Hi Fr  Vernon Hills:
Alan's  Villa Pan: Hi FI Hutch  Waukegan:
AlnS
IN Evansville: Risleys  Ft. Wayne: Classic
Stereo  IndianapollsuOvauon  Lafayette:
Good Vibes  Marion: Classic Stereo  Mun-
cie: Classic Stereo  South Bend: Classic
Stereo  Terse Haute: Hoosier
KS Jundlon City: Audio Junction  Over-
land Pan: Audio Electronics  Wiehlla:
Audio Visions  Topeka: Nelson's
KY Bowling Green: Audio Center  Camp-
belleille: Coppocks Home Entertainment 
Lexington: Stereo Shoppe. Ovation Audio 
Louisville: Audio Video Buy Design 
Owensboro. Paducah: Risley's
LA Alexandria: Simpson s Electronics 
Lafayette: Sound Electronics  Lake Charier:
Classic Audio System  Opel ' Sound
Electronics  Wed Monroe: Audio West
MA Bodon: Waltham Camera 8 Stereo 
Fitchburg: Fitchburg Music  N. Dartmouth:
Creative Sound Systems  Worcester

Bangor:ME Bangor. Sound Source  Camden:
Harbor Audio
MD Annapolis: Spaceways  Baltimore:
oundsace  Frederick: Evergreen 

Rockville: Myer
Arbor Absolute Sound  Birming-

ham: Almas Hi FI  Dearborn: Almas
He Fi  East Lamina: Stereo Shoppe 
Farmington HUM: Almas Hi Fe Flint: Stern
Center Grand Rapids: Classic Stereo  Inn
Mouafaln: Sound Nano  Kalamazoo: Clas-
sic Stereo  Lancing: Stereo Shoppe  Royal
Oak: Absolute Sound  Saginaw: Auden
Shoppe. Court Sl. Liaoning Roam  TravTraverseer
City: StereoStereo Shoppe
MN Duluth: Mils TV 8 Audio  Mankato:
Audio King  Minneapolis 8 Suburbs:
Audio Kingate  Minnetonka:

King
Audio 1:05 

Rochester. Audio King  St. Paul: Auden
King

MO Cape Girardeau: Stereo One  Jeffer-
son City, Joplin, Springfield: Stereo Bun 
SI. Lows: Sound Central
MS Columbus: Audio Advantage  Gultyort:
Empress  Halelahurg: McLeland TV  Jack -
eon: Walters  Pascagoula: Empress 
llryelo: Audio Advantage
MT Bozeman: Thirsty Ear  Gnat Falls:
Rocky Mountain Hi Fr  Missoula: Aspen
Sound
NC Asheville: Mr. Toads Stereo Video 
Boors: Holton:  Chapel Hill: Stereo Sound
 Greenabon: Stereo Sound  Jacksonville:
Southeastern Electronics  Kinston: Stereo
Concepts  Moorehead City: Anderson Audio
 New Bern: Anderson Audio  Pineville:
Stereo Video  Raleigh: Audio Buys. Stereo
Sound  Rocky Mount: Microwave Audio 
Wilmington: Atlantic Audio  Winston-
Salem: Stereo Sound
N D Bismarck: Pacific Sound
N E Lincoln: Stereo West  Norfolk: Mid City
Stereo  Omaha: Stereo West
NH Concord: Audio of New England  Exeter:
AuloSound 8 Soagsa tins  Laconia: Audio
of New England  Salem: Cuomo's
NJ East Bnnswldc Atlantic Stereo  Freak -
fin Lakes Frankl,n Lakes Stereo  Maple
Shade: Bryn Mawr Stereo  Monlelsir. Per-
due Radio  Radon: AC Audio  Ridgewood:
Sounding Board  Shrewsbury: Monmouth
Stereo  Tome Ricer. Rands Camera  West
Caldwell: Perdue Radio
NM Alamogordo: 08K Electronics  Carts.
bad: Beacons
N V Las Vegas: Upper Ear  Reno: The Audio
Su rhorily

NY Albany: Clark Music  Batevla: Unicorn
Audio  Buffalo: Speaker Shop  Corning:
Chemung  Elmira: Chemung  Fredonia:
Studio One  Glens Falls: Auden Genus 
Huntington: Audio Breakrmougns  Ithaca:
Chemung  Jamestown: Studio One  Man-
hasset Audio Breakthroughs  Masson: H:
Fr Shop  Newburgh: Audio Expression  New
Yon City: Audio Breakthroughs. Electronic
Workshop  Rochester. J8 Sound 
Scarsdale: Listening Room  Syracuse:
Clark Music  Vestal: Hart Electronics
OH Akron: Audio Craft  Cleveland 8 Sub-
urbs: Audio Craft  Cincinnati: Stereo Lab 
Columbus: Stereo Lab  Clayton: Stereo
Showcase  Findlay: Audio Crap  Lima:
Classic Stereo  Toledo: Audio Crap
OK Lawton: H: FI Shop  Oklahoma City:
Audio Dimensions  Shawnee: Rave Sounds 
Tafsa: Audio Advice
OR Beaverton: Stereo Superstores  Bend:
Audio Video Lab  Eugene: Bradlord5 Hign
Fidelity  Grants Pass: Sheckells  Medford:
Sheckells  Portland: Stereo Superstores
PA Allentown: Bryn Mawr Stereo Altoona:
Sound Concepts Blakely: Hart Electronics
Bryn Mawr. Bryn Mawr Stereo  Camp Hill:
Bryn Mawr Stereo  Erie: Studio One 
Johnstown: GaryS Entertainment  Kingston:
Hart Electronics  Lsncaater O n l Stereo 
Montgomeryville: Bryn Mawr Stereo 
Natrona Helohlo: Stereo land  Phila-
delphia 8 Suburbs: Bryn Maw Stereo 
Pittsburgh: Audio Junction Ouekertwn:
Bryn Mawr Stereo  Reeding: G'ri T Stereo 
Selinsgrove: Stereo Shoppe  Williams-
port. Robert M Saves
PUERTO RICO Rio Piedras: Precision Audio
RI N. Providence Eastern Audio
SC Anderson: John Brookshires 
Charleston: Audio Warehouse  Greenville:
M:lchellS Stereo  Oreeweod: Stereo Shop 
Rock Hill: Tarts  Spartansburg: Stereo
Shop
SO Rapid City: Team Electronics  Sion
Falls: Audio King
TN Chattanooga: College Hi Fe 
Cookeville: Lindsey Ward  Jaebon: New
Wave Electronics Johnson City: Mr Toad's
Stereo Video  Kingsport: Mr. Toads Stereo
Video Knoxville: Lindsey Ward  McMinn-
ville: Lindsey Ward  Memphis: Opus II 
N ashville: Hi Ft Buys
TX Abilene: Sound Effects  Arlington:
Sound Idea  Austin: Audio Video  College
Station: Audio Veda  Corpus Christi: Tape
Town  El Pew: Soundpuest  FI. Worth:
Sound Idea  Galveston: Island Audio 
Houston: Sheffield Audio  Hurst: Sound Idea
 Lando: Metes Internauorial  Lubbock:
Ultra Electronics Latee: Spinet Music 
Midland: Harolds Electronics  Nacog-
doches: Spinet Music  0deava: Harold's
Electronics  San Antonio: Orel Case Sound 
San Marcos: Discovery Audio Video  Sher-
man: Worldwide Stereo  Temple: Audio Tech
Texenwg: Sound Twine  Via to: Audio
Tech

UT Logan store only: Stokes Brothers 
Salt Lake City: Broadway Music
VA Bristol: Mr Toads Stereo Video  Char-
lottesville: Sound Machin  Falls Church:
Myer Emco  Franklin: Auden Showroom 
Leesburg: Evergreen Audio  Richmond:
Gary's Stereo  Roanoke: Aumotrontcs 
Vlrglnie Beach: D:geral Sound
VT Essex Junction: Ceauve Sound
WA Bellingham: GC Stereo  Chelan: Music
Store  Get Harbor. OC Stereo Center 
Richland: fm Ear Stereo  Spokane: Elec.
Iracralt (Nata)
WI Appleton: Sound World  Eau Clain:
EME Audio Systems  Green Bay: Sound
World  Lamaze: Sound World  Madison:
Happy Medium  Nannette: Sound Seller 
Milwaukee: Audio Emporium  Wausau:
Sound World
WV Barboursville. Beckley, Charleston,
Huntington: Pied Pper  Piedmont: Sound
Gallery  Wheeling: look X. Listen
WY Cheyenne: Eledron¢s Unhm,ted 
Serldan: Star Video
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There are twotests for
of a system.

As you know, a/d/s/ began life as
a speaker company. But it was
only a matter of time before our
interest in accurate musical repro-
duction led us to think seriously
about the electronic portion of a
sound system.

I / 1 i I
I, I r
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Í f 1

As you can plainly see, the R4's displays are
extremely legible and easy -to -read from
anywhere within a wide viewing angle.
The unit provides you with full information
about its operating status, so you know
what you're doing and not flying blind.

What we wondered was whether
we could improve upon that
which was available at the time.
The results appeared first in this
country in 1983.

1

4

The R4 gives you true multi -room capabili-
ties, while the RC1 provides the means to
control the system no matter what room
you're in.

Lean, spare and understated, the
Atelier Series was an articulation
of our belief that high-grade elec-
tronic components needn't look
like laboratory instruments. Nor

require an engineering degree to
coax into operation. Nor surren-
derto the indignities of planned
obsolescence.

That philosophy today finds its
expression in the Atelier R4 and
its perfectly matched family of
components.

A new class of component,
as a look under the hood
will attest.

At first glance, the R4 may
appear to be a receiver. And it's
true that the unit functionally
incorporates the classic elements
of that category of product. But
beyond the impressive amplifier,
pre -amplifier and tuner sections,
the R4 bears about as much
resemblance to a receiver as
a BMW 735 does to a motor
scooter. A look inside will illus-
trate the point.

We draw your attention first to
what you'd least expect to find in
a high fidelity product-a com-
puter. Specifically, a microproces-
sor designed by a/d/s/ to provide
a level of functionality never avail-
able before. For example, you can
program the R4 to automatically
turn on any combination of
sources within your Atelier sys-
tem for listening and recording,
whether you're at home or off
on an extended vacation.

When you are at home, you'll
appreciate the fact that the R4
can give you access to any source
from any room in your house-

The R4. Its slim, spare design gives little hint
of the technological sophistication and sonic
power that reside inside.

all by remote control. And when
we say control, we mean control.
With the RC1, you can control the
nuances of every remote -ready
Atelier component in your system
-the compact disk player, the
cassette deck, the tuner, even
Atelier components which have
yet to leave the drawingboards
at a/d/s/.

If you're a computer buff, you'll
be pleased to know you have
the option of controlling Atelier
functions by connecting your pc
to the RS -232 port in the R4.

With the RC1 remote control unit, you can
control every important function of every
remote -ready Atelier component. You can
do it standing up, sitting down or lying on
your back. It issues more than 200 different
commands.

AmericanRadioHistory.Com



the electronic heart
Music and time.

Pertinent to the subject of control
is the large scale integrated chip
that's embedded within the R4's
control circuit. This chip makes it
possible for you to control volume,
bass and treble settings in precise,
digital increments-channel to
channel, and with none of the
variation in levels that are typical
of "twirl -knob" systems.

The sonic purity is uncommon
because the design is
uncommon.

The R4's preamp signal paths
are unusually noise free. That's
because all circuits have been
painstakingly protected from
stray radiation by ample amounts
of shielding-one of just many
steps we've taken to preserve the
extremely low distortion of the
amplification stages.

As audio purists, we also feel
compelled to tell you that the
R4's microprocessor exists entirely
outside the path of the audio
signal. In other words, it keeps
to itself, which is as it should be.

The FM portion of the R4 is as
impressive as everything else
about the unit. Finetuning is
done in small, digital increments,
which results in superb signal
acquisition-the best possible,
in fact-and eliminates distortion
and "fuzzy" reception. Working
down the signal chain, we come
to the IF amps. Their bandwidth
has been carefully designed to
yield exceptional selectivity.
Finally, stereo decoding is, in a
word, impeccable. The result:
optimum stereo separation.

As for the prodigious amount
of power the R4 produces for
its size, that was accomplished
thanks to our use of a proprietary
rail -switching technology that
automatically and instantane-
ously increases power for high-
energy music transients-well
beyond its rated 75 watts per
channel.

A glimpse inside reveals how carefully
thought-out the R4 is. No space is wasted.
Electronic circuitry, heat sinks, transformers,
etc., are all contained within a box that
stands only 23/4" high.

When you need more power,
we have more amplifier. Our
PA4 amp provides 150 watts per
channel, and nearly double that
amount when bridged. Whether
you use one or two PA4's in tan-
dem with the R4, operation
remains completely automatic.
Moreover, you don't surrender
any of your remote control
capabilities-a fact that nicely
differentiates Atelier from its
competitors.

One final point deserves to be
repeated. When we entered the
electronics arena in 1983, our
stated goal was to produce
superb audio equipment that
never became outdated. The
R4 is the product of that vision,
and it won't.

The Atelier system of electronic compo-
nents. From top to bottom, the R4, the CD4
compact disk player, the C4 cassette deck
and the PA4 power amp. That's even an
Atelier storage module they're sitting on.

a/d/s/
AmericanRadioHistory.Com



Test them for yourself.
Shimek & Co. Anchorage
Great Alaska Sound Anchorage
Alaska AudioNideo Juneau
New Lawrence Stereo Birmingham
Sound Distributors Huntsville
Sound Advice Mobile
Leisure Electronics Inc. Little Rock
Casa Moore Stereo Bakersfield
Contact Stereo Beverly Hills
Sound Center All Stores
Kustom Hi Fi Burlingame
Paris Audio All Stores
Serra Stereo All Stores
Pacific Coast Audio -Video Corona Del Mar
Audio Video City Culver City
Genesis Audio, Inc. El Toro
North County Stereo Encinitas
Sound Factor All Stores
The Record Roost Ft Bragg
Radio Lab Glendale
House of Audio Goleta
Mad Jack's All Stores
Audio Concepts All Stores
Bel -Air Camera & Hi Fi Los Angeles
Henry Radio Los Angeles
World of Sound All Stores
Newport Audio Newport Beach

I he Sound Shop
SOHO Electric Co.
The Stereo Shoppe
Art Colley's Audio Specialties
Wilson Audio
Trolley Stereo
Tweeter Etc.
Sound Trak Audio
Natural Sound, Inc.
The Music Store, Inc.
Tripod Audio Inc.
New England Car & Home

Stereo
Spaceways Sound
Hunt Audio & Associates
Audio Associates
Gramophone, Ltd.
Audio Associates
The Great Northern

Sound Co.
Hi Fi Buys
Gramophone Co., Inc.
Pecar Electronics
Audio Concepts, Inc.
Kurtz Music & Sound, Inc.
Audio King
Hi Fi Sound Electronics

Manhattan KS

Overland Park KS

Lexington KY
Baton Rouge LA
New Orleans LA
Belmont MA
All Stores MA
Brockton MA
Framingham MA
Greenfield MA
Northampton MA

Springfield MA
All Stores MD
All Stores MD
All Stores MD
Lutherville MD
Rockville MD

S. Portland ME
All Stores MI
Birmingham MI
Detroit MI
Grand Rapids MI
All Stores MI
All Stores MN
Minneapolis MN

Stereo By Design North Hollywood Audio Group Minneapolis MN

Fidelity Sound Orange In Concert! St. Paul MN

Desert Stereo Palm Desert The Sound Room Chesterfield MO
Western Audio Imports Palo Alto Best Sound Company St. Louis MO

Paradyme Consumer Sound Advice Gulfport MS

Electronics Sacramento Ideal Acoustics Starkville MS

Stereo Showcase All Stores Avitel-Bozeman Bozeman MT

Burdick Sales Co. All Stores Sound Systems, Inc. All Stores NC

Hermary's San Carlos Soundhaus All Stores NC

Breier Sound Center San Diego Dacia AudioNideo Hickory NC

Stereo Plus San Francisco Electronics Marketing, Inc. Grand Forks ND

Century Stereo All Stores Tweeter Etc. All Stores NH

Gluskin's Camera Corner Stockton Soundworks Cherry Hill NJ

Soundtrack All Stores Atlantic Stereo E. Brunswick NJ

Main Street Music Aspen Hi Tech Stereo & Video Eatontown NJ

The Sound Shop Colorado Springs Ultratech By House of Audio Little Falls NJ

Soundings Denver Sound Incorporated Northfield NJ

Gramaphone Audio Durango Leonard Radio, Inc. Paramus NJ

Players Guitars & Stereos Frisco Rand's Camera & HiFi, Inc. Toms River NJ

U.S. Tech Ft. Collins Hal's Stereo Sound Center Trenton NJ

Yampa Valley Sound Co., Inc. Steamboat Springs Samm Sound Distributors West Caldwell NJ

Carston Stereo Danbury Hudson's Audio Center, Inc. Albuquerque NM

Audio Design Fairfield Trend Tech Farmington NM

The Stereo Shop Inc. Hartford Music World Hobbs
Take 5 Audio New Haven The Sound Room Las Cruces NM

The Stereo Lab Inc. New London Import Audio Las Vegas NV

Audiotronics Norwalk Sound Experience Las Vegas NV

Audiocom Old Greenwich Audio Authority Reno NV

Tweeter Etc. Waterford Vinyl Jungle, Inc. Batavia NY

Audio Spectrum, Inc. Altamonte Springs Adirondack Music, Inc. Boonville NY

Sound Plus Wood, Inc. Boca Raton Video International, Inc. Brooklyn NY

Kuban's Bradenton Sound Approach Commack NY

Rising Sounds, Inc. Clearwater Sound Stage Audio All Stores NY

Audio Insight, Inc. Fort Lauderdale Rabson's All Stores NY

Audio Tech Inc. Jacksonville Longplayer Stereo Goshen NY

Audio Trend, Inc. Melbourne Auto Sound Systems, Inc. All Stores NY

Stereo By Design, Inc. Miami Rosner Custom Sound Long Island City NY

World Electronics Dist., Inc.
House of High Fidelity

Miami
Naples

Performance Audio Video,
Ltd. Merrick NY

Fox Audio, Inc. Stuart The Sound Mill, Inc. Mt. Kisco NY

The Sound Center Tallahasse Borger's AudioNideo New York NY

Sensuous Sound Systems Tampa Cosmophonic Sound Inc. New York NY

Consumer Center Tampa Grand Central Radio New York NY

TV & Audio Center Tequesta Leonard Radio, Inc. New York NY

The Audiohouse Vero Beach Park Avenue Audio, Inc. New York NY

Electronic Connection W. Palm Beach Stereo Exchange New York NY

Stereo Designs, Inc. Atlanta Square Deal Radio & TV, Inc. Patchogue NY

Macy's Atlanta J.B. Sound Systems, Inc. Rochester NY

Audio Warehouse
Southland Sound

Savannah
Savannah

Audio Command Systems,
Inc. Rockville Center NY

Hilo Audio, Inc. Hilo Sound Concepts, Inc. Roslyn NY

Chroma Electronics Honolulu Le Sounde Saratoga Springs NY

Comfort ACR Inc. Honolulu Gordon Electronics All Stores NY

Electronic Station Honolulu Stereo Plus Tonawanda NY

Honolulu Audio Video Sound Odyssey Inc. Wappinger Falls NY

Co., Inc. Honolulu Front Row Sound White Plains NY

Sound Specialties of Kona Kailua-Kona Adirondack Music, Inc. Whitesboro NY

Spencer Sound Systems Coralville Leonard Radio, Inc. Woodside NY

Golden Ears Audio Video Fairfield Audio Craft Co., Inc. All Stores OH

Electronics Cave Iowa City Stereo Lab All Stores OH

Jamison's Music West Nampa Carlin Audio Kettering OH

Team Electronics Algonquin Audio Tech Lawton OK

Columbia AudioNideo All Stores Gramophone Audio & Car
Good Vibes Sound Champaign Systems Norman OK

Audio Enterprises, Inc. Chicago Hts. Contemporary Sounds Oklahoma City OK

JR Lloyd Decatur Chelsea Audio Video All Stores OR

Audio Consultants, Inc. All Stores The Stereo Plant Bend OR

The King's Stereo Springfield Oregon Typewriter &
Alan Audio, Inc. Bloomington Recorder Eugene OR

Soundpro Carmel Lutz Enterprises The Dalles OR

Good Vibes Sound All Stores Canlen Audio, Inc. Bethlehem PA

Audio Specialists South Bend Sassafrass Records & Audio All Stores PA

Stereo Crafters Terre Haute The Audio Den Erie PA

Kief's Gramophone Shop Lawrence Listening Post, Inc. All Stores PA

I he Music Box
Summit Audio
Glick's Audio, Inc.
David Mann Audio
Soundworks
Hi Fi House of State College
DS Audio, Inc.
Soundings
Audio Warehouse
Upstairs Audio
Southland Sound
Audio King
Hi Fi House, Inc.
Lindsey Ward, Inc.
Modern Music Inc.
New Wave Electronics
Audio Systems, Inc.
Don's Hi -Fidelity, Inc.
High Fidelity Inc.
Brock Audio, Inc.
Marvin Electronics Co.
Home Entertainment, Inc.
Audio Systems, Inc.
Hi -Fidelity of Lubbock
San Antonio Audio

Concepts
Bjorn's Stereo Designs
Road Sounds #1, Inc.
Audio Tech
Lynn's Audio & Video
Audioworks Inc.
Arrow Audio
Audio Associates
Stereo Types
Contemporary Sounds
Sound Approach, Inc.
Audiotronics, Inc.
Ear Food Find Audio
City Stereo
Sound Directions
Magnolia Hi Fi
Stereocraft
Huppins Hi Fi and Photo
Paulson's Inc.
EME Audio Systems
Hi Fi Heaven, Inc.
Sound World
Happy Medium, Inc.
Audio Elite
Flanner & Hafsoos Music

Ltd.
Murphy Sight & Sound
The New Music Box
Bay Bloor Radio

Harrisburg PA

Kingston PA

Lancaster PA

Philadelphia PA

Springfield PA

State College PA

West Reading PA

Middletown RI

Charleston SC

All Stores SC
Hilton Head SC
Sioux Falls SD
Knoxville TN
Knoxville TN
Memphis TN
Memphis TN
Nashville TN
Amarillo TX
Austin TX
Beaumont TX
Fort Worth TX
Houston TX
Laredo TX
Lubbock TX

San Antonio TX
San Antonio TX
Temple TX
Wichita Falls TX
Logan UT
Salt Lake City UT
St. George UT
All Stores VA
Charlottesville VA
Fredericksburg VA
Newport News VA
Richmond VA
Winchester VA
Burlington VT
Rutland VT
All Stores WA
All Stores WA
Spokane WA
Tacoma WA
Eau Claire W
Green Bay W
LaCrosse W
Madison W
Menasha W

Milwaukee W
Gillette WY
Laramie WY
Toronto Canada

For more information about the
audio components described on
the preceding pages, we invite
you to phone us, toll -free,
at 1-800-345-8112. (In PA, the
number is 1-800-662-2/i'M.)
We'll be happy to send you a
White Paper on the new a/d/s/
speakers, Atelier literature or both.

Analog and Digital Systems, Inc.
One Progress Way
Wilmington, MA 01887

a/d/s/

©1987, Analog and Digital Systems, Inc. All rights reserved.
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Consider this: I reduced
22 pounds of open -reel tape
to only a few ounces on
a digital audio cassette.

metrically contact -printed at high
speed to DAT coated with high-coer-
civity barium ferrite. The system con-
tact -prints at a 327 -to -1 ratio: thus, an
80 -minute DAT cassette can be dupli-
cated in 15 seconds! The system oper-
ates at a 44.1 -kHz sampling rate with
16 -bit quantization. The price of the
High Speed DAT Software Print Sys-
tem is $600,000, and deliveries are ex-
pected within several months. The ad-
vent of this printing system makes pre-
recorded DAT cassettes economically
feasible. Because barium ferrite is not
as expensive as metal -particle tape
and because so little is used in a DAT
cassette, it is conceivable that the
price of prerecorded DAT cassettes
will be on a par with CDs.

I have made many digital recordings
with the Sony PCM-F1 processor in
tandem with a semi-professional VHS
VCR, the JVC HR -6400U. This is a
pretty good combination, but in re-
spect to error correction and freedom
from dropouts, a DAT recorder is clear-
ly superior. I must say I am tremen-
dously impressed with the Sony DTC-
1000ES recorder. It is certainly user
friendly, and performance is outstand-
ing. This DAT machine has a wonder-
fully precise and easy -to -use program -
numbering and identification system;
"Start ID" and number subcodes can
be automatically "written" while you re-
cord. It is also possible to "write" or
change program code numbers man-
ually during playback.

Consider this: I played back some
15-ips, 101/2 -inch open -reel copies of
my Everest masters on a big, console -
mounted Ampex ATR-100 and trans-
ferred them to the Sony DAT recorder.
Incredibly, I was able to record the
Shostakovich "Symphony No. 6," Stra-
vinsky's "Ebony Concerto" and "Sym-
phony in Three Movements," Cop -
land's "Appalachian Spring," Gould's
"Spirituals for Orchestra," and

Vaughan Williams' "Overture, The
Wasps," on one D-120 DAT cassette.
Twenty-two pounds of open -reel tape
reduced to a few ounces! Furthermore,
now that the music is in the form of
digital pulses, it will be immune to the
ravages of print -through. Physically,
the narrow digital tapes should be less
subject to tape cupping, which affects
open -reel tape, and DAT's modern
base and binder should be less prone
to plasticizer dry -out than my old tapes
are. Of course, as I recorded my mu-
sic, ID subcodes were also written. Af-
ter all the years of "hunt and search"
for specific sections on open -reel tape,
what a pleasure it was to access pro-
gram 13 with the remote control of the
Sony DAT recorder and, with a few
quiet whirs and clicks, arrive precisely
at the beginning of "Appalachian
Spring"! With its bar -graph indicators,
recording levels are easy to set on the
Sony DAT recorder; one needs only to
remember to keep the highest peaks
just below the 0 -dB point. As revealed
by an A/B comparision between open -
reel tape and DAT, the sonic fidelity of
the transfer was, to my ears, absolutely
perfect.

While I was listening to some of the
Capriccio DAT cassettes, I did A/B
comparisons with their equivalent CDs
played on a Sony CDP-705ESD. The
tapes were indistinguishable from the
CDs. Since the Capriccio DAT cas-
settes do not have copy -inhibit sub -
code flags, I was able to make flawless
digital -to -digital DAT copies from the
Sony machine to another excellent
DAT recorder, the Technics SV-D1000.

Admittedly, a DAT recorder may only
have limited utility for many people.
Ideally, the most useful embodiment
would be a "dockable" automotive
DAT recorder-that is, a removable
dash -mounted unit which could be tak-
en into the home to record customized
DAT programs and then "docked" in
the dashboard mother unit. However, I
can state very strongly that even at this
early stage of development, DAT is a
thoroughly researched concept, and
the engineering seems to be practical
and reliable. The digital recording per-
formance is as good as I have heard
from professional digital recorders.
Given a good digital microphone mix-
er, master -quality results are certainly
achievable. Q
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You'll find the most helpful shopping infor-
mation in the 116 page Crutchfield catalog.

FREE
Stereo

Catalog
Refer to the Crutchfield catalog
before buying your next car stereo,
home stereo, or video product:
 116 pages of helpful articles, consumer

tips, charts, and installation guides.
 Color photos, complete descriptions

and technical specifications on
hundreds of the finest brand name
products.

You get more value shopping
Crutchfield:
 'Ibll-free product advice, ordering, and

customer service.
 24 hour shipping.
 Absolute satisfaction guaranteed.
 Full 30 -day return privileges.
 Discount prices on Sony, Pioneer, JVC,

'Ibac, Proton, Advent, Jensen, Clarion,
Concord, Sherwood, Canon, Infinity,
and many more!

r

Call or send this coupon now
for your FREE Catalog

800-336-5566
In Virginia call 800-552-3961

Name

Address Apt.

City State Zip

Your car

Year Make Model

2nd car

CRUTCHFI ELD
1 Crutchfield Park, Dept. AU, Charlottesville, VA 2290b
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^~~~ ~~` ~`~~~~~~~` ^a~I, aetzo Te,st Upómte" covering 49
tales_ This follow -4p survey covers

35 new mn modified vcrmulationw: Eev
' -. from Denon, two from Fuji

Nrwell, five from Memorex (made
Mse Products) mmSC

+- ' .-me*xrn Sony,op'nom /u. and
- three rom Triad. The manufacturers', 

descnntonwof thei'new tapes are
'

quotec or cited below. It is probable
'4er, that, r a number of :Wes, tapes were

f3. changed in ways that were nct men -
toned in he limited 11-yature whch

The Denon tapes are DX1, DX3, and

(Type Ili and HD -M 'Type IV:. Their
names have remaired the same but
their le -mu oóono have improved, and
thoyt--ava new shel s and pmo*aging.

AUDOls0VEK88ER1987

The exception is 1-113-11, whch las
been updated in mir-cr ways but wil be
subject to the same najor changes in
the near future.

The zuji tapes are FF |S (Tépm
le and FR -II Super 7ype :=1:1-D re-
mains in the product lime. Fa" &per
offers Fuji's exclusive C3atirg technol-
ogy and cobalt -monied Fine Bert:lox
magne:ic particles. FR -II Stirrer uses

states the two fornulations nave re-
duoec3i000ndmodn|oionnoioo.

The Maxell tapes are XLI -S Type I),
:Type U).andQ0}{ (Type K/) -the

same names as bere. Waxen states
that 'he new SS -PA (Gmpwr'GientPhase-Accuracy) cassette necharism

-ncdu|ation ndoe.
tape running noise aid mwecharica|

precision -

Photograph: Rizbert Lemos

made out of
te-ial, and it uses S -TA (Silent Tri-Arch:
dip sheets with a "special coating treat -
rent." Other features are the BF (Bes-

Lok) hubs for perfect circularity anc
smooth running, and SS (Super
Smoothing) guide rollers to minimize
sábration and reduce tension irregular-

tnnuuoonmw8uporfimaEpitoxia|parti
cles and new coati technology. The
MX tape uses a new SSP (Super Stabi
12ed Pure) particle with unprecedent-
edly small size and high resistance to
oxidation. All of the tapes use a nev
binding treatment for increased durabil-
i.ymnd toughness.

The Memorex tapes are dBS and
CARx| (Type I) and HB II. HBX II, and
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Many of the latest cassette shells incorporate
features designed to reduce resonance,

vibration, and modulation noise.

Memorex Type IV tape. The manufac-
turer's position is that many decks are
not really suited to such tapes, deliver-
ing high distortion with Type IV be-
cause of limited bias current and inad-
equate head designs. The dBS tape is
a new entry, said to offer "performance
and value." Its clear plastic shell has a
"finely engineered mechanism" for
smooth running. MRX I and HB II also
have clear shells. The MRX I formula-
tion uses ferric oxide, while HB II uses
crystal ferrite. HBX II has "superior
sensitivity to deliver greater 'sound
presence.' " CDX II is claimed to have
better -than -metal performance, but at
the Type II bias setting; it is said to
push MOL limits to new highs.

The tapes from SKC are GX and AX
(Type I), OX (Type II), and ZX (Type
IV). These are the first audio tapes
from this major South Korean manufac-
turer to carry their own brand. All of the
formulations come in the C-46 length,
and the GX is also available as a C-
120. GX uses a special ferric oxide for
high output and offers "full dynamic
range with excellent signal-to-noise ra-
tio." The AX and OX tapes have wide -
window, high -precision shells. The AX
has an "exclusive particle formulation
for superior fidelity," and the OX has a
"superior high -bias tape formulation
and ultra -high density tape finish" to
provide extended high -frequency re-
sponse. The SKC ZX metal tape has a
"precision cassette shell for superior
alignment and greater guidance accu-
racy." It is said to have specially treat-
ed pure iron particles for extended fre-
quency response.

The Sony tapes are HF and HF-S
(Type D; UX, UX-S, UX-ES, and UX-
PRO (Type II), and Metal -ES (Type IV).
In this case, the names for the Type I
and Type IV tapes remain unchanged,
but the Type II formulation names are
new, replacing UCX and UCX-S. In

their literature, Sony presents the new
Type I and IV formulations as having
higher sensitivity and greater high -fre-
quency output than the previous ver-
sions. The manufacturer describes the
particles for UX, UX-S, UX-ES, and UX-
PRO as Micro -Fine Uniaxial, Super -
Fine Super Uniaxial, Ultra -Fine Power
Uniaxial, and Ultra -Fine High -Power
Uniaxial, respectively.

Sony states that the rigidity and high
precision of its latest shell design help

reduce modulation noise and vibration
in HF-S and all of its new Type II cas-
settes. The UX-PRO shell has unique
ceramic tape guides for further im-
provements in this area, to gain "unex-
celled sound purity." Metal -ES has a
newly designed three -plate, high -pre-
cision shell for added rigidity and low-
ered vibration. This tape has ultra -fine
Extralloy particles "in unique double -
coating magnetic layers for reduced
noise and expanded performance."

The four TDK tapes are AD -S (Type
I), SA-XG (Type II), and MA -X and MA-
XG (Type IV). AD -S has the same for-
mulation as AD but uses a high-tech,
see-through cassette design. The new
shell has high rigidity and is made from
a vibration -damping plastic to control
resonances. SA-XG is said to be engi-
neered to deliver the lowest bias noise
and the finest audio performance avail-
able from a Type II tape. The MA -X
metal -particle tape uses a newly devel-
oped two -layer plastic mechanism and
an improved Finavinx formulation. The
mechanism is constructed with special
dual -layer shell halves for reduced res-
onance and superior tape -to -head
contact. The shell halves are designed
specifically for best tape transportabili-
ty, and the plastic used increases the
shell's rigidity. The shells have new
slipsheets to ensure smooth tape travel
and accurate winding while reducing
flutter and transport noise. Other fea-
tures include mono -molded hubs for
improved surface smoothness and
precise circularity, a new dual -spring
pressure pad, and seamless guide
rollers.

The new SA-XG and MA-XG tapes
are the same magnetically as SA -X (in-
troduced earlier) and MA -X, respec-
tively. They use, however, the new
three -layer RS -II cassette -shell mecha-
nism with a die-cast metal -alloy frame.
The high-performance mechanism
"virtually eliminates sympathetic vibra-
tion and provides optimum precision in
tape travel." The mechanism uses four
ultra -precise guide pins to suppress
the generation of modulation noise for
"the purest, clearest sound."

The Triad tapes are F -X (Type I), EM -
X (Type II), and MG -X (Type IV). All
three are housed in Triad's Delta trans-
port mechanism, which features a
unique slip pad with a hub -tensioning
device. The manufacturer claims that

extended headroom, wide dynamic
range, and high signal-to-noise ratio
make all three formulations "ideal" for
the "digital medium." Triad gives credit
to the "unique cobalt saturation meth-
od" used for F -X, the technologically
advanced process making the metal
particles for the Type II EM -X, and the
"near perfect" uniformity of size and
composition of the MG -X particles.

TEST METHODS
The manufacturers supplied three

samples of each formulation evaluat-
ed. I examined the packaging and un-
wrapped the samples, noting any pull -
tag instructions. Every sample was
fast -wound once in each direction be-
fore any other tests.

I used a Nakamichi CR -7A deck for
the great majority of the record/play-
back tests; I also used a Nakamichi
582 recorder for some tests. Bias and
sensitivity figures were measured rela-
tive to the IEC Type I, II, and IV refer-
ence tapes. A meter, in its relative -dB
mode, measured bias at an internal
point in the 582 deck. The 582's cali-
bration tone was the source for mea-
suring sensitivity in dB.

For other tests, the automatic cali-
bration function of the CR -7A set the
bias and the alignment of the playback
head to the record head. I made
swept -sinusoid plots at Dolby level
(200 nWb/m at 400 Hz). The -3 dB
points at the high -frequency end were
measured at the same level. Let me
emphasize here that although there
are references to Dolby level, no tests
were run with any noise reduction.

Maximum output levels (MOLs) were
measured at 100 and 400 Hz and at 1,
2.5, 6, 10, and 15 kHz. I have changed
the test frequencies I've used in the
past. Chiefly, this was done to add 15
kHz, as recent examination of CD out-
put spectra has shown that they can
have significant energy up to about
this frequency. Some other frequen-
cies were then changed to provide
more even spacing up to 15 kHz.

All MOLs were measured with a dis-
tortion limit of 3%. For the three lowest
frequencies, the limit was 3% HDL3
(third -harmonic distortion). For the four
highest frequencies, the limit was 3%
TTIM (twin -tone IM) distortion, using
the two tones 400 Hz above and 400
Hz below the stated test frequency. In
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TABLE I -MEASURED DATA

Tape

Maximum Output Level
(dB, re: 400 -Hz Dolby Level)

S/N
Ratio
(dBA)

Response
At -3 dB
For 0 -dB

Level
(kHz)

Mod.
Noise
(dB)

Bias
(dB)

Sens.
(dB)

HDL3 = 3% TTIM = 3%

100 400 1k 2.5k 10k 15k

Denon DX1 +4.4 + 4.3 + 4.3 + 0.5 -8.4 -14.8 57.3 9.7 -45.4 +0.3 -1.1
Denon DX3 + 8.0 +7.9 + 6.8 + 2.4 -7.2 -14.0 59.6 10.3 -45.7 +0.2 +0.8
Denon DX4. +8.7 +7.9 + 6.6 + 2.3 -7.0 -13.5 59.1 10.5 -46.3 0.0 +1.0
Fuji FR -I Super +7.2 +7.9 +7.4 +1.9 -6.5 -13.4 60.1 10.2 -48.7 +0.9 +0.2
Maxell XLI -S + 6.6 + 6.3 + 4.8 - 0.5 -9.8 -15.4 59.4 10.0 -45.2 +0.6 +0.9

W Memorex dBS
n Memorex MRX I

+ 4.3
+ 5.9

+ 3.8
+ 5.5

+3.1
+4.7

-0.1
+0.2

-8.6
-8.6

-15.4
-15.0

55.8
57.5

10.2
10.3

-47.2
-44.4

-0.2
0.0

-0.4
0.0

F SKC GX
SKC AX

+ 4.8
+ 6.1

+ 5.1
+ 5.8

+ 4.9
+ 4.9

+ 0.2
+1.7

-8.0
-8.1

-14.9
-13.9

55.5
56.8

9.9
10.5

-48.2
-45.5

+0.2
+0.3

-0.3
-0.2

Sony HF + 3.5 + 3.9 + 4.7 +0.7 -8.3 -15.1 54.2 10.3 -48.3 +0.2 -1.0
Sony HF-S +6.1 + 6.4 + 6.4 +1.2 -7.2 -14.4 58.6 11.0 -48.2 +0.4 +0.5
TDK AD -S + 6.2 + 6.4 + 6.2 +1.4 -6.8 -14.2 59.9 10.7 -45.0 +0.6 +0.2
Triad F -X + 7.4 + 7.3 + 6.8 +1.7 -7.1 -14.0 60.3 10.5 -48.6 +0.9 +0.3

Denon HD6 +4.7 +5.0 + 4.2 -2.2 -9.7 -14.6 61.8 9.3 -50.9 +0.7 +1.9
Denon HD7 +5.1 + 5.4 + 4.5 -2.3 -9.7 -14.6 62.1 9.0 -50.7 +0.7 +2.0
Denon HD8 + 4.7 + 5.0 + 4.4 -2.2 -9.6 -14.4 61.8 9.6 -50.3 +0.7 +2.0
Fuji FR -II Super + 5.5 + 5.0 + 4.2 -1.7 -8.8 -14.0 61.5 9.9 -50.8 +0.2 +1.6
Maxell XLII -S + 4.6 + 4.4 + 2.5 -5.0 -11.5 -15.2 61.7 7.1 -49.4 +1.1 +1.6
Memorex HB II + 3.0 + 3.2 + 2.4 -2.7 -9.5 -14.8 59.4 9.6 -42.7 +0.2 +0.8
Memorex HBX II

Wd Memorex CDX II
+4.1
+ 4.2

+ 4.2
+ 4.9

+ 3.6
+ 4.3

-2.2
-1.2

-9.5
-8.4

-14.4
-14.6

59.7
58.9

10.1
12.1

-47.6
-45.2

+0.3
+1.8

+1.9
+3.5

§-
SKC QX
Sony UX

+1.6
+4.0

+1.5
+ 4.0

+ 0.9
+3.1

- 3.9
-3.1

-10.4
-10.0

-15.1
-15.4

56.5
59.6

9.2
9.4

-51.0
-48.6

+0.3
+0.2

+1.2
+1.5

Sony UX-S +4.8 + 5.0 +4.1 -2.4 -9.5 -15.2 59.5 9.8 -51.7 +0.8 +1.9
Sony UX-ES + 6.3 + 6.4 + 5.9 -1.1 -8.6 -14.8 62.0 10.6 -52.2 +1.2 +1.6
Sony UX-PRO +6.4 + 6.7 + 6.1 -1.0 -8.2 -14.1 62.5 10.5 -52.4 +1.4 +1.4
TDK SA-XG + 4.5 +4.6 +3.1 -4.4 -11.3 -14.4 62.9 7.1 -49.7 +1.0 +2.6
Triad EM -X + 4.0 + 4.0 + 3.0 -1.7 -6.7 -10.2 58.5 12.1 -47.4 +1.6 +2.8

Denon HD -M + 5.4 +5.3 +4.3 -1.2 -6.8 -9.9 62.2 12.8 -43.8 -0.2 +0.4
Maxell MX +6.6 +7.2 + 6.4 +0.2 -5.8 -10.3 63.7 13.1 -52.3 +0.7 0.0

- SKC ZX +8.1 + 8.2 +7.6 +1.1 -5.1 -9.7 62.3 13.4 -51.8 +0.4 +1.0
d Sony Metal -ES +11.3 +11.9 + 9.3 +1.6 -5.4 - 9.5 68.0 13.7 -53.5 +1.6 +2.3
Y TDK MA -X + 8.1 +8.6 +8.2 +1.2 -5.0 -9.9 64.1 13.5 -51.4 +0.8 +0.6

TDK MA-XG +8.0 + 8.5 + 8.3 + 1.4 -4.9 -9 9 64.5 13.7 -52.7 +0.9 +0.3
Triad MG -X +6.9 +7.0 + 6.2 + 0.9 -5.5 -9.8 61.0 13.0 -49.2 -0.1 +0.5

the accompanying graphs of perfor-
mance versus frequency, the MOL
measurements were used to plot the
dashed curves.

Signal-to-noise ratio was measured
as the difference between the signal
level that caused 3% distortion at 400
Hz and tape noise measured with IEC
A -weighting. A 3 -kHz tone was record-
ed and played back to assess flutter.
Once again, I remind readers that the
results are just general indications: The

deck has a considerable effect on the
exact flutter measurement with any
tape. The same 3 -kHz tone was used
to test for dropouts and to determine
the degree of level stability at this mod-
erately high frequency. I measured
modulation noise with a high-level 1 -

kHz test tone which was phase -can-
celled and filtered out in the playback
so that only noise would remain. This
noise was then band -limited to the
range from 500 to 1,500 Hz and

passed to a meter. The meter was ref-
erenced to the playback level of the 1 -
kHz test tone without the filtering and
cancellation.

USE TESTS
It was easy to remove the wrap on all

samples. As a group, the Sony sam-
ples were the easiest to unwrap, fol-
lowed closely by those from Fuji and
TDK, with the Maxell and Triad sam-
ples close behind them. The Denon
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Reading the MOL curves for the tape you
prefer can help you judge the proper level

settings to use when recording.

pull tabs were a little hard to start but
worked very well after that. Some of the
Memorex tabs were easy to find and
pull; some were not. The SKC tabs
were not marked, and some were hard
to find and pull.

All of the samples were quiet during
fast winding, except for a couple of the
Memorex HB II and SKC GX samples.
Maxell XLII -S and TDK MA -X were the
quietest of all, with the Fuji and Triad
samples not far behind.

Most of the cassettes offer tactile
clues for telling side A from side B.
This is very helpful for those with vision
problems or for situations in which vi-
sual inspection would be difficult, such
as while driving a car. Most of the
Denon tapes have raised "A" and "B"
markings on the appropriate sides, but
these letters were not easy to pick out
by feel. The "A" and "B" on Denon's
HD8 shells, however, are incised rath-
er than raised, in an arty typeface that
was easy to feel.

I congratulate Fuji for including "A"
and "B" in Braille on their shell halves.
(The dot patterns can be decoded by
the sighted as well as the blind.) I hope
other manufacturers follow Fuji's lead.

The Maxell cassettes have a single
raised dot at the left for side A and a
double dot in the same place for side B.
The Memorex HBX II and CDX II shells
have raised letters, but they were diffi-
cult to decipher. The other tapes in the
line have printed letters, impossible to
detect by feel. It was possible to pick
out the "A" (raised) or "B" (incised) on
the SKC GX cassette, but the other
tapes in the SKC line had no tactile
clues.

The Sony cassettes have a raised
"A" on the left, while the "B," in the
same relative position, is slightly in-
cised. This makes for easy selection by
touch. Little arrows point to the location
of the erase -prevention tabs for the
side in use.

TDK's AD -S and MA -X shells use
dots on the right side (one dot for "A"
and two for "B"). These tapes also
have raised letters, "A" and "B," which
I could sense correctly with a fingertip.
The TDK MA-XG shells offer no tactile
clues as to which side is being
touched. The snap -out erase -preven-
tion tabs on this tape can be snapped
back in again-a handy feature.

Triad tapes have no raised letters to

provide tactile clues as to which side is
which. However, the triangular view
windows, which point in different direc-
tions according to which side is up, do
make it easy to select the side you
want by looking.

All of the cassettes (Denon's DX1
excepted) are supplied with pressure-
sensitive labels, but there are some
differences. Most of the Denon tapes
have fairly wide labels for the two
sides, plus narrow labels that can be
placed on the long edge of the shell.
This certainly is helpful when tapes are
stored with their spines showing. The
HD8 side labels are fairly narrow, but
there are also little "No." labels that fit
into an indented square at the right
end of each side of the shell. The Fuji
labels are reasonably wide, and stick-
on numbers are supplied for easy en-
coding if desired. The Maxell labels
are a good size but have many fine
lines which might be more confusing
than helpful to some users.

The Memorex labels are rather nar-
row, and their shiny surfaces would be
hard to write on except with a ball point
pen. Most of the SKC labels are slightly
narrow, but it was easy to write on
them. Most of the Sony labels are quite
narrow, although the labels for HF tape
are wide and easy to use.

The TDK labels are wide, which is
good, but I needed a ball point to mark
the shiny MA-XG labels. Because of
the triangular shape of the Triad view
windows, their shells do not take full-
width labels. The small labels supplied
don't leave much room for writing infor-
mation, and they are gray, which re-
duces legibility.

582, 400 -Hz MOL readings were 0.1
dB lower, and 1 -kHz MOL readings
were 0.8 dB higher. There was, how -
ever, little difference between the high -
er-frequency MOLs (re: 3% TTIM) ob-
tained from the two decks, and relative
performance for all tapes was the
same regardless of the deck used.
However, I got more consistent results
in rechecks with the CR -7A, which was
therefore used as the source for all
MOL data. The 582 was used to check
puzzling results.

In my previous surveys, I have pre -
sented a table of data to summarize
results. Such tables show a lot of detail,
but they are difficult to use when mak-
ing comparisons or absolute judg-
ments. After toying with various forms
of bar graphs and pie charts, I have
arrived at a combination which I hope
meets the goals of accuracy and visual
effectiveness: The table of Measured
Data, graphs of performance versus
frequency, and pie charts.

For the pie charts, I have selected
six parameters to be shown for each
tape: 0 -dB response (the -3 dB point
at Dolby level), low -frequency MOL (at
400 Hz), modulation noise, "consisten -
cy," high -frequency MOL (at 10 kHz),
and S/N ratio. All are self-explanatory
except for "consistency," a catch-all
term covering eight parameters. These
are: 10 -kHz skew consistency between
the tape's two directions of travel, con -
sistency of bias requirements and sen-
sitivity with the IEC Standards, consis-
tency of bias requirements and sensi-
tivity among samples, consistency of
playback level at 3 kHz throughout a
sample, maximum occasional dropout,
and flutter (speed consistency). All are
measured in dB, with the exception of
flutter; it is ranked as 0 for low, 1 for
average, and 2 for high. A perfect
"consistency" score would be zero,
and I arbitrarily set 20 as the worst
possible result.

I have some question whether offset
from IEC reference bias and sensitivity
should be considered a deviation from
perfection. I have therefore weighted
my scale so that each 1 -dB offset from
IEC Standards would reduce a tape's
total performance rating by only 1%.

The angles of the pie segments were
selected to correspond to the impor-
tance of the parameter. I allotted 75°
each for 400 -Hz MOL and 0 -dB re -

MEASUREMENTS
Most of my previous tape surveys

have presented data obtained only
with a Nakamichi 582 deck and sup-
porting instrumentation. In this survey,
as I've said, the majority of the data
was secured with a Nakamichi CR -7A
deck, using its automatic calibration
feature. There was no doubt about the
convenience of its automation, but I did
wonder how the results obtained with
it, particularly the MOL figures, would
compare to those I had obtained with
the 582 in previous tests. In a detailed
comparison, I found that, on the aver-
age, 100 -Hz MOL readings were 0.7
dB higher with the CR -7A than with the
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sponse; 60° each for S/N ratio, 10 -kHz
MOL, and consistency, and 30° for
modulation noise. In each segment,
the area filled in from the center shows
how that formulation's performance
compared to the worst (0%) and best
(100%) results that I have ever mea-
sured. The overall performance figure
is the sum of the six percentages,
weighted according to their respective
contributions and using the same
weighting as in the pie -chart diagrams.

The actual figures for each parame-
ter are indicated on the pie charts. The
figures for low -frequency and high -fre-
quency MOL and for modulation noise
are in dB. The figures for S/N are in
dBA, and those for 0 -dB response are
in kHz. Consistency, as mentioned be-
fore, is just a number ranking between
0 (perfect) and 20 (worst ever).

The MOL curves, shown on the 0 -dB
swept -frequency plots, can be used to
derive MOL figures for the frequencies
not covered by the pie charts. There is
a good correlation between the 400 -Hz
MOL and the other low -frequency
MOLs shown in Table I, and between
the 10 -kHz MOL and the other high -
frequency MOLs. MOL varies only
slightly between tapes of the same
type, but greater variations exist be-
tween tape types. Note that distortion
at the 0 -dB level is less than 3% wher-
ever the solid curve is below the
dashed curve and is more than 3%
wherever the situation is reversed. The
MOL curve is of particular help, there-
fore, in judging the necessary limits in
recording levels relative to the high -
frequency energy in the music.

My comments on each of the tapes
are arranged alphabetically by manu-
facturer within each tape type. Most of
these tapes showed good consisten-
cy, and so no details will be given for
this performance category unless
something about a given tape is partic-
ularly good-or bad.

Type I tapes can have fairly high
MOLs across the band. However, they
have neither high MOLs at the highest
frequencies nor really extended re-
sponse at 0 dB, though they are usual-
ly better than Type II tapes in these
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respects. The best -performing Type I

tapes, with 400 -Hz MOLs of +6 dB or
more, match the S/N ratios of many
Type II tapes. The Type I overall rat-
ings do not go much beyond 60% at
this time because their performance
(except for consistency) cannot match
that of Type IV tapes.
Denon DX1: Its overall performance rat-
ing (46%) indicates that DX1 would be

best used for noncritical purposes.
Denon DX3: This formulation is a con-
siderable improvement over DX1. It is

a well-balanced tape, giving good re-
sults for all parameters. Its 60% perfor-
mance rating is one of the best for
Type I tapes, equal or superior to that
for most of the Type II tapes in this
survey.
Denon DX4: This tape's 61% perfor-
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mance rating earns it a tie for second
place among the Type I formulations
and puts it just above the best Type II.
It is little different from DX3, as shown
by its 1% performance advantage.
Fuji FR -I Super: Low modulation noise,
a high S/N ratio, and a good 10 -kHz
MOL combine to give this formulation
the highest rating of any Type I tape:
62%. This figure is better than that for
any of the Type lIs and close to one of
the Type IV tapes.
Maxell XLI -S: This formulation was a bit
of a disappointment, with low MOLs
and high modulation noise. Consisten-

cy was poorer than for most tapes be-
cause of high bias and sensitivity,
measurable skew, 3 -kHz level wander-
ing, and dropouts. Overall: 50%.
Memorex dBS: Poor performance in
most parameters gave this tape the
lowest Type I rating (45%) in this sur-
vey. It was, however, still superior to a
number of Type Ils.
Memorex MRX I: With the exception of
modulation noise, this formulation is a
worthwhile improvement over dBS. Its
50% rating is not that impressive, but it
is better than a number of Type Ils.
SKC GX: This tape had low modulation
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Most Type II tapes have higher S/N ratios
than Type I formulations, but they also have

poorer 0 -dB responses.

noise, but its signal-to-noise ratio was
poor. Irregular sensitivity and high
skew contributed to poor consistency.
Overall: 48%.
SKC AX: Except for its modulation
noise and 10 -kHz MOL, AX is better
than GX. Overall: 51%.
Sony HF: This is actually one of the
lower scoring Type I tapes in the sur-
vey, mostly because of poor 400 -Hz
MOL and a low signal-to-noise ratio.
The modulation noise is fairly low, but
the overall rating is just 46%.
Sony HF-S: A considerable improve-
ment over HF, it has a well-balanced
collection of performances in each pa-
rameter. This is one of the better Type I

tapes and is superior to most Type Ils.
Overall: 58%.
TDK AD -S: This formulation has good
balance in performance among all of
the test parameters, except that its
modulation noise is on the high side.
Its overall rating of 58% makes it one of
the better Type I tapes and superior to
most Type Ils.
Triad F -X: Offering good, well -matched
results for all the parameters, it
achieved an overall rating of 61%. It
tied for second among Type I tapes
and is just above the best Type II in the
survey.

Most Type II tapes have low MOLs at
the higher frequencies, but they usual-
ly have higher S/N ratios than Type I

formulations. Most Type II tapes also
have poorer 0 -dB responses than do
Type I tapes. The fundamental reasons
for all three characteristics are these:
The greater record equalization used
with Type II tapes increases the high -
frequency saturation, and the comple-
mentary equalization used in playback
results in greater reduction of tape
noise than with Type I tapes. The Type
II overall ratings go no higher than 60%
at this time, mostly because of low
MOLs.
Denon HD6: This formulation is aver-
age, as Type II tapes go. The modula-
tion noise was low and the S/N ratio
high. Consistency was poor because
of high bias and sensitivity offsets and
higher -than -average skew and drop-
outs. Overall: 49%.
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The best overall performers were Type IV
tapes, with advantages that are especially

useful when taping from CDs.

Denon HD7: This tape's performance
is quite similar to that of HD6. In three
parameters it is slightly better. and in
two others it is a bit worse. Up slightly
overall from HD6, to 50%.
Denon HD8: This formulation is very
much like the other two Denon Type II
tapes. It is a bit above the Type II

average, with an overall rating of 51%.
Fuji FR -II Super: Each parameter mea-
sured higher than the Type II average,
winning it one of the better ratings in
this survey. 54%.
Maxell XLII -S: The results for this tape
were puzzling. in that it did not demon-
strate expected improvements over
earlier versions. Even after rechecking.
however. its low 400 -Hz and 10 -kHz
MOLs and its restricted 0 -dB response
could not be denied. With an overall
rating of 40%. it is next to last in perfor-
mance among the Type II tapes.
Memorex HB II: This formulation's poor
400 -Hz MOL and its high modulation
noise were balanced out, to some ex-
tent. by a reasonable 0 -dB response.
Overall: 42%.
Memorex HBX II: Improvements over
HB II in four parameters were most
welcome. The poorer consistency of
HBX II was primarily due to greater
offsets from IEC bias and sensitivity.
Overall: 47%.
Memorex CDX II: A. further improve-
ment in performance is achieved by
this Memorex formulation: There is a
worthwhile extension in 0 -dB response
along with desirable increases in the
MOLs. On the negative side, its consis-
tency rating is the poorest among all
the tapes in this survey (primarily be-
cause of high bias and sensitivity), and
its modulation noise is among the high-
est. Overall: 51%.
SKC QX: This formulation had bottom -
limit 400 -Hz MOL and a poor signal-to-
noise ratio. Relatively low modulation
noise wasn't worth much in this case.
Overall it rated 38%, the lowest figure
in this survey.
Sony UX: As Sony's bottom -position
Type II tape. UX is a bit weak in its 400 -
Hz and 10 -kHz MOLs, but it is bal-
anced quite well otherwise. The con-
sistency was one of the best, with low
flutter. excellent 3 -kHz output stability.
and very little in the way of dropouts.
Overall: 46%.
Sony UX-S: This formulation was not all
that different from UX. but the higher

MOLs of UX-S are of definite value.
and its more extended 0 -dB response
and lower modulation noise don't hurt.
Consistency was poorer because of
increased bias and sensitivity. Overall,
it rated 51%.
Sony UX-ES: In moving up one more
position in this manufacturer's Type II
tapes. all parameters were improved
with the exception of consistency,
which was slightly poorer. Once again.
higher bias and sensitivity were the
culprits. The overall rating is 59%,
making this the second-best Type II
tape.
Sony UX-PRO: In general, this tape
was similar in performance to UX-ES,
but the PRO version had a slightly
greater S/N ratio. and its MOLs were a
bit higher. UX-PRO also provided out-
standing 3 -kHz stability, but the con-
sistency rating was poorer because of
the slightly higher bias and skew.
Overall: 60%. the best of the Type lis.
TDK SA-XG: The signal-to-noise ratio
of this tape is the best of the Type lis,
but this cannot compensate for the low

MOLs and the restricted 0 -dB re-
sponse. Overall: 41%, one of the poor-
er Type II tapes.
Triad EM -X: The 400 -Hz MOL and the
S/N ratio of this formulation are disap-
pointing. but its 0 -dB response is tied
for best among Type lis. and its 10 -
kHz MOL is the best. Overall: 54%, one
of the better Type II tapes.

The better metal -particle Type IV
tapes stand as the best performers
overall, primarily because of their very
high MOLs and reduced high -frequen-
cy saturation (which yields greater re-
sponse extension at 0 dB). There has
also been a general and slow reduc-
tion in the tape noise of Type. IV cas-
settes since they first appeared. With
the proliferation of CDs as sources.
both at home and via broadcast. the
performance at the high -frequency
end has become even more signifi-
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cant. Thus, metal -particle tapes have
become even more interesting to the
serious recordist. The Type IV tapes
approach 90% overall performance.
Denon HD -M: As the pie chart for this
tape illustrates so clearly, an increase
in the 400 -Hz MOL and a reduction in
modulation noise would bring the
scores for these parameters closer to
this formulation's other very good
scores. Overall: 64%.
Maxell MX: This tape demonstrates
further that the Type IV formulations
are the source of the highest perfor-
mance ratings. The 400 -Hz MOL is just
slightly low compared to a number of
other metal tapes. Overall: 75%.
SKC ZX: With its first metal tape, SKC
has hit the mark quite well. All of the
results are very good, with no weak
areas. The excellent 10 -kHz MOL is
certainly worthy of note. Overall: 77%.
Sony Metal -ES: This tape had the high-
est 400 -Hz MOL and the highest sig-
nal-to-noise ratio, both by sizable mar-
gins. It also had the lowest modulation
noise, and the 0 -dB response was tied
for best. Bias and sensitivity offsets
were the most significant factors con-

tributing to its relatively poor consisten-
cy rating. This formulation, with an
overall rating of 88%, stands as the
best -performing of any type evaluated
to date.
TDK MA -X: With high MOLs, extended
0 -dB response, high signal-to-noise ra-
tio, and good consistency, this is cer-
tainly a very good metal tape. Overall:
80%. third best of all tapes tested.
TDK MA-XG: As this tape uses the
same actual formulation as MA -X. I

should have found the same perfor-
mance-and I did, pretty much. The
XG version's slightly better 0 -dB re-
sponse, S/N ratio, and modulation
noise outweighed its slightly poorer
400 -Hz MOL and consistency. The dis-
crepancies all fall well within meter -
reading error limits. Overall: 81%, mak-
ing it second best of all these tapes.
Triad MG -X: This is a very good per-
former. in general. However, its 400 -Hz
MOL was low for a Type IV tape, and
its S/N ratio was the lowest for the
metal tapes in this survey. Consistency
was among the best, with zero skew
and low flutter both worthy of mention.
Overall: 71%.

FURTHER CHECKS
When I selected the six parameters

and chose all of the various modifying
factors, I expected that the Type IV
tapes would show the highest ratings. I

did think that the Tape II tapes might
edge out the Type I tapes, primarily
because of their higher signal-to-noise
ratios. The fact of the matter is that the
average overall performance figure
was 53% for Type I and 49% for Type
II. This is not a big difference, to be
sure, particularly when we think about
the 76% average for Type IV tapes.
The Type I tapes were superior to the
Type Its in 400 -Hz MOL. 0 -dB re-
sponse, 10 -kHz MOL, and consisten-
cy. The Type Its were superior to the
Type I tapes in signal-to-noise ratio
and modulation noise. As noted above.
many of these differences are due to
the different equalization curves used
with the two types. The Type IVs were
superior to both in all parameters, with
the exception that Type I tapes were
very slightly more consistent. For the
next survey. perhaps I will have to
change the weighting of the various

60 AUDIO/NOVEMBER 1987

AmericanRadioHistory.Com



I had expected Type II to edge out Type I
because of higher S/Ns. In fact, the average

Type I performance was a bit better.

parameters or add another parameter,
but I will have to learn more before
doing so.

I decided that a broad -band pink-
noise record/playback compression
test would have value in proving the
importance of some of the parameters.
The pink noise was band -limited to the
range from 20 Hz to 20 kHz, and a
negative shelf of about 5 dB was put in
from 5 to 20 kHz to make it more mu-
sic -like. For a flat display on the 1/3-

octave RTA, a complementary positive
shelf was put in after playback. I call
this modified pink noise "PN/Music III."
For my tests, I used a dual attenuator
whose second section had been wired
backwards so that attenuation would
decrease in one section while increas-
ing in the other. The noise was fed
through the first attenuator section into
the recorder, and playback was fed to
the RTA via the second section. Be-
cause of the reverse connection, the
total attenuation of both sections re-
mained constant for all settings, so the
signal level to the RTA remained the
same at all times except for the effects
of any compression. Buffering amplifi-
ers were used to maintain required im-
pedance matches for exact and equal
steps of the two sections.

Figure 1 shows the results of the
compression test. The level of the
noise was adjusted for a 0 -dB indica-
tion on an rms meter that had been
calibrated to 400 -Hz Dolby -level play-
back. The attenuator was operated in
1 -dB steps over the range from -15 to
+5 dB. Because of the differences be-
tween peak and rms indications, the
CR-7A's peak -responding meters indi-
cated close to "+ 10" at the noise level
which corresponded to 0 dB on the
rms meter, and the CR-7A's meters
went off -scale at the +5 dB maximum
level.

Three formulations were tried, one of
each tape type. As is shown in the
figure, the Type I and II tapes hadsome roll -off at the highest frequen-been
cies, even at -15 dB. The vertical
spread of each trace shows the corn-
pression in each 13 -octave band.
There is normally some spread in the
lowest bands because of the statistical
character of the random noise. It is
easy to see that the Type I tape has
less compression than the Type II

across the entire band, and that they

both show more compression at the
higher frequencies. The Type IV tape is
quite superior to the other two tapes
across the entire band, with relatively
little additional spreading at the high-
est frequencies.

One thing this exercise demon-
strates clearly is that maximum record-
ing or meter levels are different for one
tape than for another. The limits are
lower for Type II tapes than they are for
Type I tapes, in general, but the ques-
tion of which tape to use for what mu-
sic is more complex than is suggested

offset from the IEC Standards, espe-
cially when this discrepancy is large
enough to adversely affect the consis-
tency rating. The rule applies to tapes
with extra -low or extra -high bias and/or
sensitivity ratings; however, high -per -
formance tapes are usually on the high
side of the IEC bias or sensitivity speci-
fications.

This facet is particularly important, of
course, when the user employs Dolby
noise reduction. Dolby NR can track
accurately only when levels are
matched exactly to the Dolby encoder
and decoder. Level errors cause devi-
ations in playback frequency response
because the decoder makes the
wrong "correction." Frequency re -

sponse errors caused by poor bias
matching generate level errors, which
usually cause further response devi-
ations. As a general rule, the recordist
should not use a tape having extra -
high bias and/or sensitivity (re: IEC)
with Dolby NR unless the deck can be
matched to it.

Digital audio tape is no longer a dis-
tant possibility. R-DAT decks have ap-
peared in Japan, and their pricing his-
tory is expected to follow that of CD
players. They have also been an -
nounced in Europe. Many factors, as
yet unpredictable, will affect what hap -
pens to DAT in the United States mar -
ket. Among them, of course, are the
questions as to whether R-DAT decks
will be required by law to include anti -
copy chips and whether record corn -
panies will carve a notch from their
products' frequency response to trig-
ger such chips into action. My own
studies of many CDs' spectra have
shown that there is as much music
energy in the area of the anti -copy
notch as in the equivalent areas
around it. Is this energy not, then, just
as important as the energy that the
notch would not affect? Let us all hope
that no foolish decision is made to re-
move some of the music that we have

trying so hard to capture and
reproduce accurately.

In the meantime, the recordist has
many formulations to choose from for
whatever purpose and for whatever
form of cassette recorder. I hope that
the pie charts presented here-as well
as the text discussions-will facilitate
making rapid comparisons when se -
lecting a tape. 41

Fig. 1-Compression vs. level and
frequency for high -quality Type I
(top), Type II (middle), and Type IV
(bottom) cassettes, over the range
from -15 to +5 dB rms re: Dolby
level. Thickness of traces in each
13 -octave band shows the degree
of compression (except in the bass,
where statistical noise increases the
spread); the trace for a perfect tape
would be a thin, straight line (see
text). Input signal was PN/Music Ill,
band -limited from 20 Hz to 20 kHz.
Vertical scale: 5 dB/div.

by this relatively simple test. In my next
survey, I will do more testing of how
tapes perform in the recording of mu-
sic. The desirability of the IEC bias and
sensitivity references for the consisten-
cy rating will also be reviewed.

FINAL THOUGHTS
Since my previous survey, Sony Met-

al -ES has become even better. A cave-
at here, however, is that with the rela-
tively high bias and sensitivity (re: IEC)
of this formulation, it will not perform at
its best unless the recordist adjusts his
deck to match it.

This is also true of the other tapes
whose bias and sensitivity figures are
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Do CDs
Sound
Different?
JOHN EARGLE

Nothing is wrong with
digital; it's just that
analog's nonlinearities
were carried over to it

When stereo LPs mastered from
digital sources appeared in
the late '70s, they were not

met with complete enthusiasm. Many
audiophiles raised their eyebrows,
complaining of edginess and "lack of
ambience." A few years later when the
CD appeared, everyone was im-
pressed by its low noise floor and un-
questionable bass response, but many
of the same audiophiles still found fault
with digital recording. Again, the major
complaint was edginess, even more so
than with the digitally mastered LPs.

It has only been in recent years that
most major record companies have al-
tered their recording techniques in or-
der to produce bette- CDs, and just
about everybody would agree that re-
cent discs sound far better than the
early ones. Of course, CD players have
become better too, and that is also a
substantial reason for the overall im-
provement in sound.

Many people would like to think that
recording techniques had to change in
order for CDs to sound their best-and
that there is something inherently
wrong with the digital technology

which forced these changes to be
made. I would like to put forth the op-
posite notion-that there has been
something inherently wrong with ana-
log techniques all these years, which
required recording methods to be
adapted to them. While avoiding the
digital/analog controversy per se, I

think it can be shown that there are
enough nonlinearities in analog re-
cording techniques to have profoundly
shaped the medium by these inherent
characteristics.

Analog Nonlinearities
Consider state-of-the-art analog

tape recording at 15 ips without noise
reduction. Assuming one is using the
best tape available and recorders with
adequate electrical headroom, we ob-
serve the typical situation shown in Fig.
1. These curves indicate response roll -
off of high frequencies at high record-
ing levels. The actual amount of roll -off
is dependent on the kind of tape that is
used, the equalization curves that are
chosen, and the reference modulation
level.

Are such high levels reached in nor-

mal recording operations? The clear
answer is yes. Even when a recording
engineer is ostensibly operating his
equipment at safe levels, there can be
such signals present as that shown in
Fig. 2. This trumpet waveform illus-
trates the high ratio of peak -to -average
signal value which can exist in music.
The important thing here is that such a
signal, even if produced as a steady-
state tone, can register on a standard
VU meter as being no greater than
zero level, while in actuality, peak lev-
els some 13 dB higher are reaching
the tape. Since the spike in the wave-
form is obviously high frequency in na-
ture, it is clear that it will be partially
rolled off through the recording pro-
cess. Now, if the recording engineer
allows his VU meters to register 3 or 4
dB above reference level-and this is
not uncommon-then we are really into
high -frequency roll -off!

We probably will not hear this roll -off;
more to the point, we probably will
hear no distortion due to the nonlinear
action of the tape. The mechanism at
work here is high -frequency self -era-
sure, and it has functioned over the
years as an inadvertent but often be-
nevolent audio signal conditioner. In

general, the roll -off due to self -erasure
produces master tapes which transfer
easily to the master lacquer disc used
in record production, since potentially
troublesome high frequencies are at-
tenuated by the process.

Disc recording and playback opera-
tions use complementary frequency
pre -emphasis and de -emphasis, and
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Fig. 1-Analog-tape output curves fly
six recording levels. Note how
high -frequency roll -off above 8 kHz
increases with recording level.
Recordings were made at 15 ips, kink
in curves between 100 and 200 Hz
an artifact of the measuring system.
(Data taken from John Borwick,
Sound Recording Practice, Oxford
University Press, London, 1976.
pg. 119.)

rime

Fig. 2-Trumpet waveform (about
400 Hz), with peak -to -average ratio of
13 dB. Signals like this are common
in pop -music recordings in which
microphones are placed close to
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instruments. (From John Eargle,
Handbook of Recording Engineering
Van Nostrand Reinhold, New York,
1986, pg. 124.)

Fig. 3-The RIAA pre -emphasis curve
used in disc recording to conserve
modulation space at low frequencies
and raise high frequencies above the
inherent disc noise. A complementary
de -emphasis curve is used in
playback to restore flat response.

the range from lowest to highest fre-
quencies is 34 dB. What this means in

' practice is that the disc cutting pro-
cess is very sensitive to the amount of
high frequencies present in the pro-
gram source.

The disc recording pre -emphasis
curve, shown in Fig. 3, has a consider-
able effect on playback nonlinearities.
These are shown in Fig. 4, and the
curves have been normalized to the
outer diameter of the disc. It can be
seen that at inner diameters, where
music is often loudest, there is sub-
stantial roll -off of high frequencies.
These losses appear to be additive;

that is, the losses shown for the vinyl
pressing are the sum of the losses en-
gendered in the. cutting process
(shown in the curve for the metal moth-
er) and those due to deformation of the
vinyl material itself.

Corrective Feedback
Around the Creative Loop

Over the years, research and devel-
opment engineers in the recording in-
dustry have addressed the problems
caused by both tape and disc nonlin-
earities and taken certain corrective
measures. The first measure was the
easiest to implement: The use of

brighter microphones in the studio it-
self. This produced a brighter master
tape, and if still more brightness was
needed, then additional high -frequen-
cy program boost could be added dur-
ing the transfer from the master tape to
the master lacquer. In some cases,
another interim master tape would be
made, the so-called "EQ-ed" master,
and it would be used for subsequent
disc transfer. At each step, an engi-
neer and/or producer made an equal-
ization decision based on playing back
a reference lacquer or possibly a test
pressing. In some cases, additional
high -frequency boost was added sim-
ply on the basis that the pressing oper-
ation itself would result in slight diminu-
tion of high -frequency response, due
to the polishing of some of the metal
matrix parts used in replication. These
cumulative steps amounted to correc-
tive feedback around the entire engi-
neering, manufacturing, and playback
loop, as shown in Fig 5.

The overall procedure became so
ingrained in the industry that every new
step in the process was at first sus-
pect-even if it audibly improved any
part of the chain-because it upset
some delicate balance. The first of
these improvements was Dolby A
noise reduction, which was introduced
in the mid -'60s. With noise reduction,
recording on tape could be carried out
at lower levels, thus producing less
high -frequency self -erasure. While ev-
erybody agreed that these tapes
sounded better in terms of noise, not
everyone agreed that the overall high-
level spectrum was quite what it had
been before or that it produced the
record which everyone expected.

Enter Digital Recording
By its very nature, digital recording

exhibits flat power bandwidth. By this I
mean that it can record all frequencies
in its pass -band at full level. There is
no roll -off of high frequencies, even at
maximum recording level.

If we simply replace the analog tape
recorder with a digital recorder, we
have taken one set of nonlinearities out
of the overall loop. Since the "correc-
tion" for these nonlinearities probably
still exists somewhere in the chain, we
have upset our delicate balance some-
what.

This is what happened in the late
'70s, when digital recorders were first
introduced to the industry. The "cor-
rection," now out of place, was the
bright microphoning to which engi-
neers had become partial. In fact, the
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current demand for truly smooth micro-
phones dates from this period. In par-
ticular, many of the engineers who first
espoused digital recording, sought out
super -flat instrumentation micro-
phones to use instead of the peaky
studio models that were standard at
the time.

When the CD finally hit the market,
there was a wild rush to get product
out. The major record companies went
back to their "EQ-ed" tapes (since
these were the ones which had re-
ceived artists' final approvals) and di-
rectly transferred them to digital mas-
ter tapes, which were used to make
CDs. Then all hell broke loose. Much of
the resulting sound was terribly bright
and harsh, and we can easily see why.
The tapes used to create the CDs were
primarily intended for LP cutting and
had built into them all the corrections
needed for that process. Of course,
not all analog master tapes were that
bad, and not all companies had a his-
tory of heavy post -processing of their
recorded material. However, one need
look no further than the earliest CD
reviews in Audio to appreciate the
enormity of the problem.

In relatively few years, we have seen
the industry rethink the entire record-
ing process. One great boon here has
been the return to direct -to -stereo clas-
sical recording by most companies,
due to the high cost of multi -channel
digital recording. When one records
directly to stereo, there is little that can
be fixed later. The balances must be
correct at the outset-and they must
be arrived at quickly. This constraint
has led to the use of fewer micro-
phones; we now find superb classical
orchestral recordings being made with
as few as three.

Whether three or 12 microphones
are used is not the main point, how-
ever. What is important is the quality of
the microphone, and today there are
superb models, in all pickup patterns,
that have remarkably flat response and
extremely low self -noise. This means
they can be used a bit farther away
from the orchestra with no loss of detail
or signal-to-noise ratio. Likewise, to-
day's better mixing consoles have im-
proved input characteristics and low
distortion throughout.

Digital recorders themselves have
improved remarkably in recent years,
notably in the areas of input and output
filtering and linearity of the conversion
processes. The complete recording
chain now used by many companies in
producing classical CDs has become
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with an elliptical stylus having a
horizontal scanning radius of about
0.0002 inch. (From John Eargle,
"Performance Characteristics of the
Commercial Stereo Disc," Journal
of the Audio Engineering Society.
Vol. 17, No. 4, 1969.)
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Fig. 5-Corrective feedback
processes performed by recording
engineers in LP recording and
manufacture.
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Fig. 6-The digital recording chain. In
a normal setup, levels are adjusted
for equal headroom, usually 20 dB, in
the mixing console's output and the
digital recorder. Microphones that can
handle the anticipated peak
acoustical signals are chosen, and
the console input stages are trimmed

DIGITAL
RECORDER EDITING CD

PRODUCTION CD
PLAYBACK

to safely contain the microphone
output. As long as the digital peak
input meters do not exceed zero, no
distorted signals will reach the tape.
Original peak signal levels are then
carried through the editing process
and onto the Compact Disc for
playback in the home.

a very simple one, and operational pro-
cedures used to ensure signal integrity
are straightforward. Most important,
the numerical data which ends up on
the CD is, except for changes intro-
duced in the editing process, virtually
the same as what is committed to digi-
tal tape at the recording session.

To many engineers involved with
digital recording, the simplicity of the
overall chain has made it possible to
return to the basic stereo techniques
that we have all read about over the
years. Figure 6 shows a typical stereo
digital recording chain in which the
signal remains in the digital domain

from the recorder until it is played back
by the listener.

Final Remarks
Nothing that has been said here

should be construed as "anti -analog."
There are many beautiful analog re-
cordings in all our collections which
will always be enjoyed. Also, of course,
analog technology is improving-wit-
ness the advent of Dolby SR (Spectral
Recording) and Direct Metal Mastering
of LPs. What I have stressed in this
article is that the two media do not
easily mesh together, unless great
care is taken. Q
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THE
AUDIO

INTERVIEW

ALLEN TOUSSAINT
Crescent City

Classic
TED FOX

New Orleans has been dubbed the Cres-
cent City, and for music it has been a
fertile crescent indeed, at least since the

Jazz Age Born there in 1938, Allen Toussaint
began making music almost as soon as he
began toddling down the streets of Gert Town.
He was playing piano professionally, writing,
arranging, and producing while still a teen-ager.
At 22 he was already in creative control of the
important New Orleans R&B label, Minit. There
he produced, arranged, and wrote many now -
classic R&B hits for Ernie K -Doe, Irma Thomas,
Aaron Neville, Lee Dorsey, and others.

Toussaint has written more than 600 songs,
most of which he also produced, including:
"Working in the Coal Mine," "Mother -in -Law,"
"Fortune Teller," "Lipstick Traces," "I Like It Like
That," "Java," and "Whipped Cream" (the Herb

Alpert tune that became the Dating Game
theme). He has also released a half -dozen solo
albums, including the classic Southern Nights,
the title tune of which was a huge hit for Glen
Campbell.

In 1973, Toussaint and partner Marshall Se -
horn opened Sea -Saint Studios, and a flood of
top artists from around the world descended
upon New Orleans to work under Toussaint's
guidance and benevolent spirit. There he re-
corded the likes of Paul McCartney and Wings,
Joe Cocker, Robert Palmer, and The Pointer
Sisters, who had a smash with their cover of his
"Yes We Can Can." Recently he served as mu-
sical director and on-stage performer for the
well -received off-Broadway play Staggerlee. In
many ways, Toussaint is both the father and
favorite son of the New Orleans sound. T.F.

Your first work as a studio musician was on a Fats
Domino record. It seems kind of strange for a piano
player to begin as a session musician for another
pianist. Did you play parts that he otherwise would
have played?
Right. At some time I may have considered that my
first, but I think Dr. John, who was Mac Rebennack at
that time, and + played on some things maybe even a
little earlier. But my first major move in the studio was
playing at the Fats Domino sessions with Dave Bar-
tholomew.
How did that come about?
Dave Bartholomew saw me playing at the Dew Drop,
which was the popular nightclub in New Orleans
then-the "who's who" always came through there. I

would play exactly like the record, be it Ray Charles,
Fats Domino, or anyone else. I played precisely like
the record because I thought that's the way it should
be done.

You were a teen-ager.
Oh, yes. And Dave heard me playing there and told
me to come down to his office the next day. I did go
down, and he asked me to play some things. I knew
Fats Domino's entire repertoire, everything that he
had recorded, and most other things that were on the
air at the time. Fats wasn't in town, so Dave had me
come into the studio and play on a couple songs: "I
Want You to Know," and "Little School Girl," and a
third one that I don't recall. We were [recording on]
two tracks at that time, so we could put the music
down and then put Fats' voice on it when he returned.
It was a wonderful thing for me.
You also worked for a brief while as a touring road
musician with Earl King and with Shirley and Lee.
How did you like the experience of working on the
road with a band?
Marvelous. I didn't tour straight through with Earl King.
He would do spot jobs and come back on the same
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night or the next day or two. With Shir-
ley and Lee I stayed out almost a year
straight, and that was just great. We
toured the whole country.
But you didn't remain a touring road
musician for long. What changed your
mind about pursuing that as a career?
Well, Shirley and Lee came back in
and stayed in for quite some time. Of
course, I got really busy playing on
sessions back in New Orleans. I got
another great opportunity when the
bass player with Shirley and Lee,
whose name was Roland Cook, was
going to record with Danny Kessler,
who was a travelling talent scout or
producer. The word "producer" wasn't
used yet. Roland Cook was the leader
of the band that I was playing with.
While making the record, Roland need-
ed another song. So I wrote him a song
to do, and I played on the session, and
Danny Kessler heard me. He really
liked what he heard as far as the piano
was concerned, and he came to me
when the session was over and asked
if I could prepare something to record
within a week or two. I said, "Oh, yes,
I'd love to." He said. "How about an
album?" I said yes.
An album in a week or two?
Oh, yes.
Isn't that kind of short notice?
No way! He could have had it that
hour.
So you'd been thinking about this?
No, I never thought about it.
You were that quick? You could put an
album together that fast?

Guys and girls would get to-

gether at my parents' house

and jam all day long, and I would

write songs so we could have fun.

FATS
DOMINO

Oh, yeah. That was all I did. That was
my whole life. I used to spend time
playing with a group of guys in my
neighborhood. We'd spend the whole
day in the front room of my parents'
house, just playing and writing songs.
. In the studio, Red Tower-Alvin Tow-
er, a baritone player who played on all
of Little Richard's sessions, Fats Domi-
no's sessions-he was sort of in
charge of the session musicians. Dan-
ny put Red in charge of seeing that my
record happened. So Red got together
with me in the studio.
Was "Java," the song that Al Hirt later
had a hit with, one of the pieces you
wrote for that album?
Yes. In a couple of weeks we went in
and recorded the album. It was called
The Wild Sound of New Orleans. They
spelled my name "Tousan." He
thought Toussaint was a little too seri-
ous, it would give deejays a hard time.
Shortly after your album debut, you
started moving behind the scenes, ar-
ranging and producing. Did you feel
you would rather do that than be a
performer?
Well, I hadn't thought of myself as a
performer, ever. I thought of myself as
a pianist, one who could write songs
and liked to write and arrange. I loved
to arrange and get those wonderful
sounds that were available to get.
Guys and girls would get together in
the front room of my parents' house
and we would have a jam session all
day long. I would write songs just so
we could sing and have fun. I'd write

what we felt like doing at that time. So
to go into the studio [as an arranger/
songwriter/producer] was the same
thing I was doing anyway.
How did you work in the studio in those
days? Would you bring the band mem-
bers together before the session to
work with them on the arrangements?
Oh, never, never. We never had the
band before a session. But I had the
singers available all the time. We'd
work out background vocals in the
front room of my parents' house, and
get all of the vocal things down very
well. Then I'd write out the songs for
the band. We'd have the same general
musicians all the time. I'd pass out the
music in the studio and we'd go
through it. We'd do four songs in three
hours. The music was simple. It was
never anything very complex.
You worked with Paul Simon on the
arrangements of Rhymin' Simon. That
must have worked quite differently.
Not really. They had the basic tracks
already down; I came to New York with
the horn parts written out. I gave the
musicians the music, we went over it a
couple of times, and we did it.
Even though this wasn't your material,
your songs?
Right. Later on I began to arrange
some things that I hadn't written, like
for Peter Yarrow. Also, for Labelle,
much of the arranging that I did was on
songs that I hadn't written; Nona Hen-
dryx is a great writer, which is always a
blessing. Early on, most of the songs
that we were recording were songs
that I had written. We were always
starting from scratch, and I just hap-
pened to have been the writer of the
day for us. I would have gladly just
arranged. But we always needed
songs so .... It was just so easy to
write a song.
But was it equally satisfying to arrange
a good song that someone else had
written?
Oh, yeah, over half the job was done.
They'd already found a good plot, a
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f a song didn't come out well, I'd

throw it in the wastebasket. I

was so in a hurry to get to the next

one that it didn't matter.

good melody, good song, good
changes. Arranging was much easier.
I don't think you have to be a musician
to be a good arranger.
Don't you have to know how to trans-
pose to á different key and all that?
Yes, if you're going to be one who
goes that far. Like, I do the whole thing,
transpose and whatever is necessary. I
decide which instrument will get the
best warmth and best color, the best
vibes. But you can dictate what you
want to someone who knows how to
transpose, because transposition is
just a mechanical device that's used.
Some people write in the concert key
all the time, so they never transpose.
Then the one who copies the music
knows the rules of transposition, and
they transpose it for whichever instru-
ment you need. That seems like a very
lazy way to arrange, but some people
do it that way.
Let's talk a little more about songwrit-
ing. When you, especially in the early
days, were writing for this group of
artists you worked with-Ernie K -Doe,
Irma Thomas, Lee Dorsey, and so
forth-would you always write a song
for a particular artist? Did you always
have someone in mind when you were
writing?
Every time. Even songs that never got
recorded were written with someone in
mind at the time. It was very comfort-
able that way, and it seemed like the
best route to take. To hear their voice
right in front of you there, to see how
they were and who they were and how
they walked and just their general de-
meanor, was always a great help and
inspiration. I always regretted that
there were not many artists writing their
own songs at that time. Ernie K -Doe
began writing some pieces. He always
did like his own material very much.
Much of his material, however, consist-
ed of gospel songs that he changed
the words to. And as much as I've liked
gospel all my life, I didn't like doing
that. It seemed like treading on

ERNIE
K -DOE

grounds that shouldn't have been
tread on. To take something like
"Amazing Grace" and make it some-
thing like "Amazing Beat," I never liked
doing that. I don't mind taking a secu-
lar song and changing the words and
making it gospel, though.
The story goes that K -Doe literally re-
trieved "Mother -in -Law" from the
wastebasket. Is that true?
The reason that was said is because I
threw songs in the trash can every day.
The guy that retrieved most of the
songs from the wastebasket was Willie
Harper, who sang background on
"Mother -in -Law," and "Working in the
Coal Mine," and almost everything that
I was doing. I'd write these songs, and
if it didn't come out very well the first
time, well, I just balled it up quickly so I
wouldn't think about it. Sometimes the
rest of the group there in the front room
would be a little bit saddened by it-
not to the point of tears, or anything-
but a little saddened by it because
they thought, "Oh, that wasn't bad at
all, that was a pretty nice song." But I
was so in a hurry to get to the next one
that it didn't matter. But Willie would
get the song out of the wastebasket
and take a look at it anyway while I was
writing another. I'd tell him, "Willie,
leave that alone." Sometimes he'd
keep it, though. Two or three weeks
later he would show me these balled
up pieces of paper, these songs that I

still wouldn't record. But "Mother -in -
Law" .... You know, I must think
about that .... I kind of liked the way

"Mother -in -Law" went. It was based on
a six melody, and Ernie wasn't singing
the six, and that was the most impor-
tant thing for the artist, to base it on a
six, because I thought in this case it
was a pretty color for the song. I've
always liked that six mood. But Ernie
K -Doe was so sort of wild in a way, in a
wonderful way, for stage and singing,
and that [six melody] didn't mean the
same thing to him as it did to me. So he
was just improvising. I remember al-
most getting a little angry ..
... and tossing the song into the
wastebasket.
That is the way it happened. I had
written another song the night before,
called "Tain't It the Truth." I dreamed
that song. It was one of those that you
dream and you hear it and you just get
up right then and write it. I had "Tain't It
the Truth," and I kind of liked it, and I
knew I had it to work with and didn't
need "Mother -in -Law."
Now, you had publishing on all these
songs, right?
Oh, no, I wasn't thinking publishing at
that time.
So what happened?
What happened is what I think should
have happened-a publishing compa-
ny had to publish it. Who knew how to
publish? I knew nothing of that. If I'd
had my own publishing company at
the time, it might have been great for
the moment, but nothing later.
You think the songs wouldn't have got-
ten pushed as much if you'd had your
own publishing company?
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don't regret notI
having the publish-

ing rights to the songs

I wrote. Who knew about

publishing? I got what-

ever writers get, and

that was fine with me.
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Well, the first time around they might
have, but not the second or third time
around. Also, you had to be really in-
volved in those days to know how to
collect your money. Now, during those
days I was with Minit Records, which
was distributed by Imperial. Thus, the
business was handled by Joe Bana-
shak and Larry McKinley, who owned
Minit. The publishing was handled by
Post Music and Travers Music. I guess
they had their own reasons why one
song would go to Post and one to Tra-
vers. I got whatever writers get, and
that was fine with me. Even to this day,
I don't regret not having the publishing,
because I was with a publishing com-
pany. They published, and I wrote and
arranged. I was comfortable with that
arrangement, and I lived and learned.
Let's talk about some of the other great
songs you wrote and produced. How
about Lee Dorsey's "Ya Ya"?
Yeah, well, I'm glad you mentioned "Ya
Ya," because sometimes there is a
misconception about that record. By
the time "Ya Ya" came along, I was
already with Minit Records, but "Ya
Ya" was not to be a Minit production.
Now, whatever company I was with, I

was totally married to. Marshall Sehorn
was handling Lee Dorsey at the time,
and he was an officer of Fury Records.
He knew my work. He came to me and
asked if I would put "Ya Ya" together
for him, even though he knew I

wouldn't go in the studio with him be-
cause I was with Minit. So we got to-
gether in the front room and I arranged
"Ya Ya." They got Harold Baptiste to
go in the studio with it, and that worked
out very well.
How about "Working in the Coal
Mine"? Someone asked me if you real-
ly had worked in one.
I half believe I did [laughter]. I don't
know why the song said "working in
the coal mine," but I remember writing
it in a back room on St. Phillip Street,
because that's where we had a piano.
By then I had begun working with Mar-
shall Sehorn as a partner. I had dis-
solved my affiliation with Minit. While
writing for Lee Dorsey, I knew we were
going to record in the next few days,
so I needed songs. I could write for
Lee Dorsey all day, with that kind of

voice. In fact, while I was writing the
song I was trying to hurry and get
through it because I heard another one
coming. And "working in the coal
mine" came to mind. It was very, very
fast, almost too fast to pronounce.
Did you have the title line first, or did
you have the rhythm or melody in your
head first?
The melody. The words "working in the
coal mine, going down, down, down"
came with the melody. The tempo was
very fast, like this. [He snaps his fin-
gers rapidly.] That was ridiculous, of
course, but that's how it felt. For a while
in the back room I was doing it like
that, because to carry on I had to sub-
mit myself to how it was coming. It felt
really exciting when it came through
fast like that, like one of those really
heavy, sanctified kinds of rhythms.
And then I slowed it down. Of course,
when I slowed it down, I began to hear
what I thought it should be. Because it
was too fast to comprehend. If we'd left
it that fast, one could have done noth-
ing to it. You'd get tired of tapping your
foot after the first verse. I put two
verses in it. That was a session that
didn't really work.
Why didn't it come off?
I didn't care for the way some of the
music came off. We didn't get through
the second part of it as gracefully as I
thought we should. But we had other
songs that I liked on that same record-
ing session.
How often did you have to release rec-
ords that you weren't totally satisfied
with as a producer?
Too many times, at an early age. But
saying I "had to release" something
isn't really it; it was more that, once I
was through with my part of it, others
would say, "Oh, it's not as bad as he
thinks." What happened with "Working
in the Coal Mine" is that Marshall Se -
horn took it after everything was over,
and did an edit job on it which made it
all work. I thought that was really fine. I

had so much [material] coming at that
time, so what if something didn't work?
Do something else.
Your "Ruler of My Heart," which Irma
Thomas recorded, was such a great
song. What happened with Otis Red -
ding's "Pain in My Heart," which was
obviously a direct copy?
Otis Redding did hear "Ruler of My
Heart" and liked it a lot, and he said
"pain in my heart," and he followed
through with the next line having to do
with that. Then everything else was the
same, the melody and the changes
and everything. It's just that he
changed the line. And he didn't give
credit. That was one of those cases
where one would take a song and .
When I heard it, I knew that had hap -
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pened, but I didn't know one could do
something about it. Banashak didn't
rest two minutes when he heard that.
He immediately went after it and got it
back. I loved Otis' "Pain in My Heart"
because I like anything Otis did, and I
was sort of proud that he did that, you
know. It was nice that he liked some-
thing I did well enough to do that. I

hadn't considered whether it was hon-
est or dishonest, or whether something
should be done about it.
Did the two of you ever talk about it?
Oh, never. I didn't get to know him very
well. I did meet him in his dressing
room. He wasn't very big yet, but it was
really good to see him.
So there's no hard feelings on your
part.
No way.
Did it cut Irma's song out from under
her?
No, it came out at a different time, so
she got whatever could come out of
hers, and he got whatever could come
out of his.
Let's talk about some of the many
songs you did with R&B artists that
went on to be covered by pop or rock
artists. For instance, Benny Spell -
man's "Fortune Teller," which The
Rolling Stones covered. How did you
feel about The Stones' version?
I love The Stones. I love what they give
to the audience and to the world. Just
dynamic. But I've never heard [their
version of] that song before. I'm going
to look it up. I would like to hear it now,
but in those days I was just so busy.
How about "I Like It Like That"? It was
a big hit for The Dave Clark Five,
though it was originally done with Chris
Kenner.
In fact, Chris wrote most of that song. I
added to what he wrote, and I added
so much to it, Banashak just couldn't
let it go by [without a credit for me]. I

did that a lot on songs that I didn't get
credit for. I would add verses here and
there and I just figured that was what I
was supposed to do to make it work.
My main function was to get a record-
ing out of what was brought in. When it
was a song that I didn't write, I was
always glad to receive it, even though
it didn't happen an awful lot. But in
Chris Kenner's case, he would have a
lot of wishbones and grivenes around,
and we would make a chicken out of it
[laughter].
How do you feel about having your
songs covered by rock artists?
I love that. For one thing, I love the idea
that someone likes it well enough to do
it. Even the early Otis thing, even
though there was an attempt to shift
the credit around. I love the different
versions of the songs that I've written.
It means someone else went through
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all of the arranging, and they had to
live with it a bit. That's kind of nice. I

really like that. And I especially like
when they do their own versions. Some
songs that I've written have been cov-
ered just as they were. Like, as much
as I do like Herb Alpert's version of
"Whipped Cream," which I wrote for
The Stokes, he did it exactly as the
record was. Except Herb Alpert had
such a wonderful way of handling the
trumpet, with the dips on the end melo-
dies, and the double trumpet-I love
that. Also, when someone does the
piece exactly as we did it, it means that
they not only liked the song, they even
liked the way we did it. That's quite a
boost for the writer.
Do you have a favorite cover of a tune
of yours that was not arranged as you
did it?
One time, riding in the car on the way
from Texas, when I was getting out of
the Army [in the mid -'60s], I heard
"Java" being done by a large orches-
tra. They modulated two or three times
and had many different instruments
with different colors doing it, and it was
just a grand "hooray" feeling. The dee-
jay did not say who it was after he
played it. Maybe he said it before,
when no one was interested.
We just touched on The Stokes. That
was an all -instrumental group of yours,
and as you mentioned, "Whipped
Cream" was one of their songs. You
formed The Stokes when you were in
the army in '63 in Texas, right? How
did that come about, and why did you
decide to go with an all -instrumental
group?
We had a vocalist on stage, but not on
the record. The group consisted of a
trumpet, a tenor, sometimes a trom-
bone, a bass, drums, and piano. We
had a vocalist called Spike. The trom-
bone player, Ron Inzell, was my imme-
diate superior. I was in the soldiers'
chorus, you see, and he was the
chorus director. We gigged around
some nearby towns right off -post. I

wrote lots and lots of instrumental
songs. I always did like writing those
instrumental -type pieces like "Java,"
and having this band, now, it gave me
a chance to continue doing that. They
loved to play all the time. Most of the

v funct ion
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original stuff that we would do were
instrumental pieces. It seemed,
though, that in clubs, whenever it

would be a vocal song, people wanted
to hear what was on the air, rather than
new material. So the vocal songs that
we did were usually radio songs-
"Since I Fell for You," whatever was on
the air at the time. It was a dancing
audience, an audience out to have fun.
It didn't mean that they were unintellec-
tual, it just meant that concentration
and taking on something new was not
the call of the hour. They liked the
familiar, I think. So that's why I didn't
write many vocal songs to do in a club.
But the instrumentals, of course, that's
just a lot of foot -tapping, and you don't
have to put your intellect to work too
hard to decipher what the meaning of
an instrumental song is. You just get
up and boogie.
That continued with your involvement
later on as a producer for The Meters,
another largely instrumental group.
Yeah. But I didn't instigate that as
much as The Meters did themselves. I

certainly wanted The Meters to be who
they wanted to be. The Meters were
mostly a percussion group-not per-
cussion instruments, but they played
percussively. Everything they played
was very heavily syncopated, and
everyone played very percussively, to
the max. I gave them carte blanche to
do whatever they would like, because
they were a co-op group, even though
I knew that there was a leader. They
felt co-op, but Art Neville was the lead-
er, and the reason why whatever
worked really worked. That was very

obvious to anyone on the side, whether
The Meters knew it or not. Art Neville
always has been able to put together
magic. He was a magic man. And The
Meters was the result of one of Art
Neville's concoctions. They were very
strong as musicians. They could come
together, and whoever started out the
song knew that he could count on the
others doing something that was going
to be nice. A lot of it was put together
that way. Their songs were a conglom-
eration of firecrackers going off here,
and pops there, explosions here. It

was just fire.
What is your job as producer?
My job as producer is to get the best
out of whoever is the call of the day.
How do we get this-whatever "this"
is-to them-meaning the audience. In
the case of The Meters, that meant, for
me, not doing all that I do with other
people, which I would rather do. But I

felt very comfortable in letting The Me-
ters do what they would do. I don't
mind saying it's harder to do that than
it is to take full responsibility, because
as you hear things you always would
rather do this or that. But producing is
a very touchy situation. It's diplomacy
all the way, and it takes quite a while to
come to terms with that. Sometimes an
artist may just feel, "I need to do some
really wonderful stuff that I have in
me." Most times, there's a way of guid-
ing that in your direction. But you have
to allow that to happen. Because
bruises are terrible. They can last too
long, they can bend the creative spirit

The next thing someone does
may be just totally wonderful.

THE
POINTER
SISTERS

You and Marshall Sehorn, in your vari-
ous operations in New Orleans, had a
lot of local and regional success
throughout the '60s, but not too many
of those songs really hit nationally, did
they? Did that disappoint you?
Even though we were having fun, I

must admit that yes, I would rather that
they did go national. I began to under-
stand later on that it took more than
song after song after song. It took
building an artist's career. And there
was no one doing that. That wasn't my
fault, even if I knew that it needed to be
done. It wasn't what I do or could do. I
must admit that [my] early companies,
even before Marshall Sehorn-with
Minit and Instant and Alon-those
companies were about the next re-
cord, recording the next record, and
collecting whatever royalties that
came. That was it. Then "let's go on to
the next record," and to the next. They
never had the slightest notion of build-
ing an artist's career. I don't know
whether they just didn't know how, or if
they just were satisfied with the royal-
ties that would come. But the only way
that you can become a nationally re-
nowned artist is that someone has to
be building your career.
And is that a function of the record
company or the individual manage-
ment?
Record companies can pull that to-
gether. A manager of course can, but
in our area we weren't in touch with
that caliber of management. And the
company that we were with, Minit Rec-
ords, didn't know that it would be to its
benefit to see that that happened. In
fact, there were a couple of artists that
had managers in New Orleans, but the
managers were of the same mentality.
Whatever came to them would be suffi-
cient, I guess. They just didn't know
how to approach the nation.
What about you and your partner Mar-
shall Sehorn?
Ah . . I don't think we got into that

ruising an artist is terrible; it

can last too long and bend the

creative spirit. That's why producing
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Ibegan to understand success

takes more than song after song.

It requires building an artist's career,

and nobody was doing that.

either. For one thing, we couldn't be
managers, especially myself. As far as
building artists' careers, that's been a
problem .... The Neville Brothers, I

think, have overcome that. A group
called The Dirty Dozen Brass Band has
overcome that.
Why did you, in the early '70s, decide
to resume work as a solo artist per-
forming your own material?
By request of other folk. I never decid-
ed that. Others would say, "Oh yes,
you should, you should." I think Steve
Terrell was the first one who encour-
aged me, enough to do an album for
Scepter as a vocalist. That had been
the farthest thing from my mind. I

would sing songs to the artists-to
Irma [Thomas], to Aaron [Neville], to K -
Doe, whoever was around-but I never
thought of singing on a recording my-
self. Steve Terrell instigated that.
Were you satisfied with those albums,
Toussaint and From a Whisper to a
Scream?
Of course not. No way. Vocally I just
didn't accept the fact that I had my
own sound. Now, even though I don't
think of myself as some great, grand
singer among fine singers, at least it's
my own signature, and I understand
that, and I thank God for that.
Let's talk about the Southern Nights
LP. That album almost seemed to me
like your Sgt. Pepper. It was a real
concept record.
What a way to put it. I really tried to
make it a good album. I felt dear about
it. We also thought that we should
make it .... Rather than just putting in
a song and then a space, another
song, another space, we thought of
staying with the listener throughout.
We tried to stay in touch throughout the
album, from beginning. to end. We real-
ly cared.
Did you consciously try to link the
songs?
Sometimes. But much of that just hap-
pened. It all was written at the same

LABELLE

time, so without even trying it ap-
peared to be a concept.
Jerry Wexler produced your Motion al-
bum. How did that come about, and
what was it like working with Jerry?
It was done through Warner, I think.
Jerry called me and asked, "What
about this?" I couldn't get over the fact
that he would have considered it. I

learned so much. Jerry is a real pro-
ducer, and he's not a musician, which
is wonderful. I saw him just put in who
he figured was the best for a project
and get it done. He was a general. I felt
very important. Even though he didn't
write songs, he was there working with
me as an artist, and that was the first
time that had happened to me. I felt
unworthy, I must say that. But it was
wonderful because the idea that this
was Jerry Wexler, doing with me what
he had done with Aretha Franklin and
Ray Charles .... I was in good com-
pany. It was wonderful to look through
the glass at Jerry Wexler right there,
even though I already knew him
enough to talk with him. It wasn't like I

was meeting him for the first time.
In 1973, you and Marshall Sehorn
opened Sea -Saint Studios. Why did
you decide to open your own studio?
Because Cosimo Matassa's studio
wasn't around anymore.
Jazz City Studio?
Yes. And before that, just "Cosimo's
studio," whatever he called it [J&M]. If
he had kept his studio until today we
would never have opened. We were
always very satisfied with Cosimo's
studio, even though they never were
finished. I don't recall his having a fin-

ished studio, ever. But it was wonder-
ful. And we were always very satisfied,
and I would be today, I think.
Sea -Saint signed a long-term produc-
tion deal with Warner Bros. How did
that come about?
Marshall has always been a go-getter.
He didn't sit anywhere very long. And
we were signing other acts. I think The
Meters was one of them. Warner Bros.
inquired about me as a solo artist. Mar-
shall spoke with me about it and I said
yes. Whatever I can do that will assist
the company, I'm all for it.
Things really seemed to happen after
Sea -Saint opened. You produced La -
belle's "Lady Marmalade," and The
Pointer Sisters covered your song
"Yes We Can Can." Were you really
trying to change your direction or did
things just start happening?
Things just started happening. I wrote
"Yes We Can Can" sometime before
for Lee Dorsey. Later on it was covered
by The Pointer Sisters, and they did a
wonderful job. That was one of those
very precious moments, when I heard
what they did to "Yes We Can Can." I
loved it dearly. "Lady Marmalade" I

produced in the studio in New Orleans,
and I did what I do with that. It was
written by Bob Crewe and Kenny No-
lan. Out of the songs we were sorting
through, they had this album with that
piece on it by someone. Labelle's man-
ager said that the girls had heard this
and liked it, and would I give it a listen
to see if it could be a candidate. And
when I heard it I thought, "Of course it
can." I didn't know it would be the
winner it turned out to be. It was a "why
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not?" type of song. Of course, we gave
our own treatment to it, and the rest is
history.
Tell me about working in your studio
with Paul McCartney and Wings.
He spent a couple of months there,
and it was delightful to have him down.
He was one of the most professional
producers I've ever seen. He knew ex-
actly where he was going, and he
knew when he had arrived. There
aren't any ragged edges in his music
that you just let happen. He's totally
responsible and he knows when he's
arrived at the magic. I just played on a
couple of sides; he actually produced
himself.
What do you think of McCartney as a
songwriter?
One of the greatest of all times, of
course, even before that time, and
even now.
Did you ever consult? Did he ever ask
your opinion on songs, or ask how you
might go with a piece?
No, not at all. I don't mind saying one is
sort of in awe of Paul. But he was
wonderful to hear.
Were the national and international art-
ists who came to Sea -Saint in the '70s
looking for a New Orleans sound, and
do you think that recording in a partic-
ular city can make a difference in the
sound?
Yes, by all means. I don't expect to
record New Orleans in New York. You
can bring a New Orlears group to New
York and record them, and you can
record that New Orleans sound in an-
other city. But when you go to a city
without bringing your whole household
of equipment there, yes, it definitely

ne could be based any-

where, but New Orleans is

a garden I like a lot, and I'm one of

the plants that belong there.

THE METERS

makes a difference. I think when com-
panies send an artist to New Orleans,
they want something that they think will
signify New Orleans. Otherwise, you
wouldn't leave metropolitan New York
to go to New Orleans-the best of
everything is in New York. But New
Orleans is not in New York.
What do you get in New Orleans that
you don't get here, then?
Gumbo [laughter]! Well, there's some
subtleties that you get out of players in
New Orleans that you can't get in New
York, just because it's in New York.
The musicians in New Orleans have an
individuality that's influenced by the
second -line parades, the Mardi Gras,
the syncopated beat, things like that.
When you and Marshall first got to-
gether, I know he wanted to move the
operation to New York, but you said
no, New Orleans was your home.
Would you ever feel comfortable leav-
ing New Orleans as your base?
Oh, I wouldn't leave. Well, I guess one
could be based anywhere, but I feel
that New Orleans is a certain kind of
garden that I like a lot, and I'm one of
the plants that belong there.
New Orleans was once such an impor-
tant recording center. Now, the music
business seems to have largely
passed it by. Why?
The lack of business folks. Well, let me
put this right .... People came
through and got what they wanted, and
went back home. That was good for a
few people who reaped benefits-the
owners of studios and small compa-
nies. But major companies didn't move
there and base themselves there and
do business from there. Their head-

quarters were always somewhere
else-New York, California, maybe
Chicago. The few business folk who
were involved then [in New Orleans]
would have had to interest someone
else in other categories of the busi-
ness, and encourage them, and show
them in black and white how some-
thing was worthy of their deepest con-
sideration. They would have had to
take it seriously. But the music busi-
ness wasn't taken very seriously some
years ago, especially in the smaller
areas. Of course, in areas like New
York, everywhere that's making mon-
ey, it is taken very seriously. But the
pace of New Orleans was slow.
In the early '80s things seemed to slow
down for you and for Sea -Saint.
Warner didn't renew its contract. Why
did things slow down?
Well, the main thing about the contract
with Warner is that I didn't live up to my
end of it as I should have, putting al-
bums out as I should have, on time. I

wasn't interested in myself enough. So
if there was a problem, that was the
problem. Warner Bros. was wonderful
to us. As far as being a recording art-
ist, I just never took that seriously
enough, so it slowed down to a stand-
still. Other things-again, out of the
artists that we were recording, even in
recent days, the building of careers
has suffered, and artists just look for
the next record. That was okay for an
artist to do many years ago, but now
it's too crowded out there to overlook
any facet of the business. That part of it
is still being overlooked. It suffers terri-
bly these days, much more than it

would have before.
What's going to be happening in New
Orleans in the future? Will New Orleans
always be a good music town for re-
cording?
It has peaks and valleys, I've noticed
over the years, and we're on our way
out of a lengthy valley, I might say. And
it looks good. A
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NOW
WAIT TILL
AMERICA

DISCOVERS
PHILIPS.

The first reviews for the CD 960 compact disc player Itop) are in, and the verdict is
unanimous: This is the new "CD reference standard." The FA 960 integrated amplifier

(bottom) brings out the true potential of the CD sound-with 100 watts per channel at 8 ohms
ID -< 0.03%). Its CD Direct mode eliminates every avoidable source of noise and distortion.

American audio and videophiles will finally hear and see

for themselves what they've so far only heard about. As one

American publication reported, "Philips of the Netherlands is

one of the largest electronics companies in the world"

More to the point, "It was the vast Philips research and

development facility that invented the Compact Cassette, the

[laser optical] video disc, and the Compact Disc"

In fact, "Most non -Japanese CD players, including most
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of the 'high -end' audiophile machines ... employ Philips chas-

sis and circuits"

Our fame and technology have preceded us. Our products

are now here. Products for people who demand the best.

EXCELLENCE.

This sophisticated 4 -speaker stereo television receiver
121N326SB) provides 10 watts per channel with a 27" diagonal flat

square black matrix picture tube and advanced digital features_

Formore information, and for your nearest Philips dealer,

call 1-800-223-7772.

PHILIPS PHILIPS
Enter No. 33 on Reader Service Card
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EQUIPMENT PROFILE

VELODYNE ULD-15
POWERED
SUBWOOFER

Manufacturer's Specifications
System Type: Sealed -box woofer

with separate feedback -controlled
power amp and electronic cross-
over.

Driver: 15 -in. (38 -cm) woofer with ac-
celerometer and preamp.

Frequency Response: 20 Hz to se-
lected crossover frequency, -* 3 dB.

System Distortion: Less than 1.0%
at half power, 20 to 85 Hz.

Amplifier Power: 350 watts.
Input Impedance: 20 kilohms.
Input Sensitivity: Variable, 300 mV

or more for maximum output.
Crossover: Frequencies indepen-

dently selectable for high pass (36 to

212 Hz) and low pass (58 to 193 Hz)
via solder -in resistors installed by
dealer. High-pass slope (6 or 12 dB/
octave) set by dealer. Shipped set
for 85 -Hz, 12-dB/octave operation.

Dimensions: Speaker, 181/4 in. H x
221/2 in. W x 17 in. D (46.4 cm x
57.2 cm x 43.2 cm); electronics,
31/2 in. H x 17 in. W x 11 in. D (8.9
cm x 43.2 cm x 27.9 cm).

Weight: Speaker, 57 lbs. (25.9 kg);
electronics, 19 lbs. (8.6 kg).

Price: $1,350.
Company Address: 1746 Junction

Ave., San Jose, Cal. 95112.
For literature, circle No. 90

The Velodyne ULD-15 is a complete mono subwoofer
system that will extend the response of stereo speakers to
below 20 Hz with an unprecedented low level of distortion.
The down -firing 15 -inch woofer is housed in an attractive
and amazingly small cabinet. The separate crossover/am-
plifier is housed in a rack -mount style chassis 31/2 inches

high. If you like clean, low bass from your audio system, this
is a painless way to get it.

In addition to the 15 -inch model tested, Velodyne makes
two other servo or feedback woofers, an 18 -inch model for
$500 more than the ULD-15 and a 12 -inch model for $500
less. They differ mainly in the sophistication of their electron -
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Attention to details is
crucial in the design of a
complex system, and this is
where Velodyne has done
excellent homework.

ics and in their output capability. A single ULD-15 is a good
choice because it is a match for anything found in live music
short of cannon fire. All three models, however, boast distor-
tion figures closer to those of amplifiers than those usually
associated with speakers. Velodyne points out that woofer
distortion is highly audible because, at low frequencies,
hearing sensitivity is greater for the harmonics than for the
fundamental.

Wide -bandwidth negative feedback is the key to the Velo -
dyne's performance. Despite its name, negative feedback is
very positive in its results. In non-electroacoustic form, it is

very familiar: When we perform any physical activity, such
as walking, we rely on our senses to constantly correct and
refine our motions. This corrective action is a form of nega-
tive feedback. A negative feedback system consists of a
power source that is controlled by both an input and a
sensor from the output. Our body is the power source, the
desire to walk down a path is our input, and sight is the
primary sensor to keep us on the path.

An ordinary woofer receives a signal from the power
amplifier and "woofs" only as accurately as its suspension
and the voice -coil drive force allow. A negative -feedback
woofer. however, senses its own output and uses this infor-
mation to keep itself on the path dictated by the input.
Negative feedback is a continuous process, correcting for
every nuance of the input waveform.

The power amp is a woofer's power source, so it must be
made part of any feedback system. In other words, negative
feedback from the output sensor must be applied at the
input of the power amp, thus enclosing it in the loop along
with the woofer. The result is an amplifier/woofer system that
can reduce distortion of an "open -loop" system by a factor
of 10 or more.

Figure 1 is a block diagram of the Velodyne system,
showing the active crossover filters, a limiter, and the com-
ponents of the feedback system. The limiter is a gain -
reduction device which operates only when the input signal
is great enough to cause amplifier clipping or excessive
cone excursion. In this feedback system, allowing either
condition to occur could cause more than the usual amount
of distortion. While it's clipping, the amplifier would be
unable to respond to feedback and would lose track of the
cone's position; due to feedback, excessive excursion
would make the amplifier clip.

The purpose of the box labelled "Compensation" is to
prevent the negative feedback from becoming positive at
any frequency. With a phase shift of 180°, the feedback
signal would begin adding to the input, quickly producing a
full -power oscillation. This happens most readily at frequen-
cies in the range above 1 kHz, where the coupling between
woofer and sensor is affected by resonance and propaga-
tion delays. To prevent this, the compensation network gent-
ly attenuates high frequencies and, with them, high -frequen-
cy feedback. When the loop finally gets 180° out of phase,
the signal is too far attenuated to produce positive feed-
back. This may seem complicated, but it's a technique that
has been used in amplifiers since the 1930s.

The obvious way to sense the woofer's output would be to
use a microphone. Unfortunately, the time it takes for the
signal to propagate only a few inches through air would

LEFT

INPUT

RIGHT

INFRASONIC
FILTER

LEFT

OUTPUT TO
SATELLITE AMPS

RIGHT

HIGH-PASS
FILTER

HIGH-PASS
FILTER

LOW-PASS
FILTER

Fig. 1-Block diagram of
the ULD-15 (see text).
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The difference between
the curves shows the
amount of feedback
available for reducing
distortion.

cause enough phase shift to require excessive compensa-
tion, resulting in reduced high -frequency feedback. The
method chosen by Velodyne is to mount a piezoelectric
accelerometer to the voice -coil form. This lightweight crystal
pickup generates an electric charge proportional to its ac-
celeration. An amplifier located on the speaker frame con-
verts the tiny charge variation to a voltage which is fed back
to the power amp's input.

Acceleration -sensitive pickup has one advantage. A flat
frequency response for a small radiator (even a 15 -inch
cone is small in relation to the 11 -foot wavelength of a 100 -
Hz tone) results from equal peak acceleration at all frequen-
cies. You might think the cone would have to move the same
distance at all frequencies for a flat response. Not so. It

must increase its stroke to maintain output at low frequen-
cies. If an acceleration pickup were not used, an additional
conversion stage would have to be inserted in the feedback
path to make the pickup acceleration -sensitive.
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The ULD-15 bettered its
power specification with
ease, producing 392 watts
from 20 to 100 Hz with
about 0.3C/á distortion.

Fig. 5-Acoustic phase
response for 193 -Hz
crossover, measured at
1 meter with speaker
placed on floor.

-10 -

50

-20 -

tE.

Fig. 6-Linearity, using
20 -Hz signal, showing
both output and THD + N
vs. input voltage. Output
curve shows both
amplifier power (outer
scale, in dB re: 1 watt)
and acoustic output
(inner scale, in dB SPL

1.0

r 0

111 re

measured at 1 meter in
half -space). Note
flattening of both curves
as limiter cuts in at high
signal voltages. Apparent
rise in THD + N at low
levels is due to ambient
noise (see text).

The sealed woofer box is finished on all sides in oiled
walnut veneer. It is a sturdily built and rather attractive piece
of furniture.

Measurements
The ULD-15 is an integrated electroacoustic system. It

would normally be evaluated as a black box, from RCA -jack
input to acoustic output. I decided to go a little further and
poke around inside the loop. First I measured frequency
response, with feedback, from the left input to the speaker
terminals (Fig. 2). The speaker terminals are inside the loop,
so this plot shows the amp output response that will pro-
duce the rated acoustic output range of 20 to 193 Hz. An
increase in the amplifier output at low frequencies, to com-
pensate for the small box, is evident.

Also plotted in Fig. 2 is response at the speaker terminals
with the feedback cable unplugged. This curve results from
the input signal passing through the crossover band-pass
filter, the compensation filter, and the amplifier. (Refer back
to Fig. 1, the block diagram, as necessary.) Note the differ-
ence between the two curves; it is a measure of the feed-
back available for reducing distortion and flattening re-
sponse of the acoustic output. Note that from 30 to 200 Hz,
there is at least 20 dB-and mostly more-of feedback. This
translates to more than a 10 -to -1 reduction in distortion over
this range.

Let's look at what the two curves tell us about what is
happening at 20 Hz. The 11 dB of feedback will correct the
speaker's natural response roll -off quite closely, but what
about the harmonics generated at 40, 60, 80, and 100 Hz?
They fall in the range where an average of 30 dB of feed-
back is in effect; this results in a distortion reduction of 30
dB, or 32 to 1! This is not an exaggeration if the accelerom-
eter is linear: If we start with 10% distortion in the driver, we
end up with 0.32% for the system.

The power amp is designed specifically to drive the ULD-
15 woofer/enclosure, and that would be its ideal test load.
The trouble is that no woofer would be likely to survive
continuous maximum -power testing. The woofer impedance
was measured as 8.1 ohms at 20 Hz, rising to 45 ohms at
the 48 -Hz resonance and dropping to 7.7 ohms at 100 Hz.
An 8 -ohm load resistor was chosen as a substitute load for
power testing. A minimum of 392 watts, with distortion at
around 0.3%, was recorded over the range from 20 to 100
Hz. This betters the power spec handily. Remember, the
distortion observed here is really of no concern-once the
driver is reconnected, the amp will be inside the loop and
subject to distortion reduction by the speaker feedback.

Conventional measurements showed an input impedance
of 24 kilohms or more. The crossover's line outputs clipped
at 7.5 V, with 0.2% THD + N. Distortion at the standard
output level of 2.0 V was 0.064% maximum, from 20 Hz to 20
kHz. Gain through the high-pass section was unity unless
the level control switch was set to "Master," in which case
gain was variable to 21 dB.

Figure 3 plots some of the high-pass filter curves avail-
able. The 12-dB/octave slopes are reasonably accurate in
frequency, but they sag more at cutoff than the 3 dB of the
common Butterworth designs. This response shape is in-
tended to help the subwoofer blend well with typical speak -
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Beyond Digital Ready

Many speakers today are supposed to be digital ready. But
what happens if there's something beyond digital?

The original Bose' 901`' Direct/Reflecting" speaker was
ready for digital back in 1968, tecause it reproduced music with
realism and impact never before heard from a speaker. Today's
Bose 901 Series V adds some 350 design improvements to the
original's legendary performance. Unlimited power handling and
very high efficiency make the Series V speaker ideal for listening
to the best that audio presently has to offer-the digital compact
disc. And while no one can predict exactly what the future has
in store, one thing is certain: it will sound better on the Bose 901
system. Audition the complete line of Bose speakers at your au-
thorized Bose dealer. For more information, write: Bose Corporation,
Dept. AU, The Mountain, Framingham, MA 01701.

Enter No. 7 on Reader Service Card

Better sound through research.
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STEREO CONTROL AMPLIFIER

REMOTE CONTROL SYSTEM

TA -E 77ESD

TAPE -1

TAPE -2

The only people capable of showing
The ES Series: The next step in digital audio,

from the creator of the compact disc.
Sony has been the leader in both

home
for over a decade. With such
breakthroughs as PCM processors,
Compact Disc Players, and Digital
Audio Tape recorders.

Now, the Sony ES engineers, a dedicated group who
are above the compromise
between technology,
convenience and price,
have created the ES Series.

Each component in the
ES Series represents an ES
engineer's dream. Once
you've heard them, you'll want
to own them.

The CDP-705ESD: A new
benchmark in a series of
reference standard Compact
Disc Players.

Like all the new Sony ES Series CD players, the
705ESD offers 4X oversampling and full 16 -bit, dual
D/A converters.

But as an ES Digital component, the 705ESD must
provide even more. Such as special waveform shift
circuits that avoid crossover and notch distortion at
low voltage levels for superb linearity. Or an advanced
digital -to -analog converter deglitcher that improves
music resolution at all listening levels.

ES

Most important of all, the 705ESD
has a direct digital output stage for
the digital needs of tomorrow.

Direct Digital Output: A Sony
first that connects the present to
the future.

In 1985, Sony pioneered the con-
cept of processing data through an
outboard D/A converter, to avoid the

normal restrictions

The Sony 705ESD CD Player: 4X oversampling
digital filter; 16 -bit dual D/A converters; deglit-
cher stage; Unilinear Converter 'master clock';
linear phase filters; Error Prediction Logic;
aspheric optical lens; Linear Motor tracking; low -
resonance G -Chassis; dual power transformers;
Optical Transfer stage; digital output.

imposed by chassis size,
signal path integration and
heat degradation.

Now, any digital music
source can be reproduced
with more depth, detail

and imaging than ever before.

The TA-E77ESD: The future of
digital signal processing.

The TA-E77ESD Preamplifier
provides three digital inputs for direct

interfacing with both current and
future digital components, plus
decoding at three different sampling
rates. It also has a digital processing
loop for high -quality recording.

The 4X oversampling, 16 -bit,
dual D/A converters are totally
shielded in a copper subchassis that
prevents spurious noise from

Now until December 31,1987, buy any Sony ES CD player and get a special Telarc/Sony CD sampler free. See your Sony ES dealer for details.
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you the future of digital audio just did.
affecting the analog circuits.
Direct coupling of the D/A
converter simplifies the
signal path and minimizes
internal interference.

The TA-E77ESD includes
many features that are difficult
to find on other preamplifiers
at any price. Even a programmable
infrared Remote Commander4'
that controls any brand of audio
and video component with
infrared operation.

The TA-N77ES:
A power amplifier
worthy of the Sony
ES name.

Even the most
advanced components
require superior amplifier
performance. The TA-
N77ES delivers 200 watts
of continuous power per
channel into 8 ohms and has the
operating stability to deliver
660 watts of dynamic power into
a 1 ohm load.

A Spontaneous Twin Drive design with separate
voltage and current stages helps reduce cross-

interference. And the oversized power transformer
and high -current non -switching discrete output
e, 1987 Sony Corporation of America. Sony, The Leader in Digital Audio, and Remote Commander are trademarks of Sony

The Sony TA-E77ESD Preamplifier: Decodes
32kHz/44.1kHz/48kHz sampling rates; 3 digital
inputs; digital output stage; digital processing
loop; 4X oversampling digital filter; 16 -bit dual
D/A converters; copper -shielded subchassis;
direct -coupled D/A stage; low -resonance
G -Chassis; separate audio/video signal paths;
high -resolution (S -video) input/output termi-
nals; REC OUT selector.

The Sony TA-N77ES Amplifier: 200 watts per
channel, both channels driven into 8 ohms; 270
watts per channel, into 4 ohms; Spontaneous
Twin Drive (STD) design; 520 VA power trans-
former; non-conductive, low -resonance
G -Chassis; high -current, non -switching discrete
output stage.

you've se

stage provide additional
power on demand.

The ES Series: Proof
positive that Sony is still
the leader in digital audio.

When the ES engineers
created the ES Series, they had
permanence in mind. These
components will please their owners
for years to come.

All ES components, including our
integrated amplifiers, tuners, cassette

decks and digital processors,
are designed with meticulous
detail and built with extreme
care. That's why Sony backs
each ES component with a
three-year parts and labor
limited warranty.

The ES Series components
are now available at exclusive,
authorized Sony ES dealer-

ships nationwide. So visit one today.
To find your nearest dealer, call

1-201-930-7156 (M -F 8-5, EST).
Once you've seen ES, you'll know

en the components of the future.

Sc'ó5z SONY®
THE LEADER IN DIGITAL AUDIO'
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The limiter reduces gain
only at frequencies and
amplitudes where cone
excursion would otherwise
become excessive.

!4".

Fig. 7-Harmonic
distortion for the musical
tone E, (41.2 Hz).

Fig. 8-Harmonic
distortion for the musical
tone A2 (110 Hz).
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Fig. 9-Limiter action.
Input voltage needed to
cause a given level of
compression varies with
frequency to limit cone

excursion (see text).
Shown here: Voltage vs.
frequency for 1 -dB
compression.

ers which have underdamped response at cutoff. For those
speakers which are not underdamped, setting the high-
pass section at a lower frequency might be just right.

My first acoustic output measurement was of frequency
response (Fig. 4). For the test, I placed the ULD-15 on the
floor, the condition for which the down -firing woofer is de-
signed. This differs from my usual anechoic measurements,
mainly in that it increases acoustic output by 6 dB for all
frequencies in the ULD-15's range. Curves are shown for
both the crossover's minimum (58 -Hz) and maximum (193 -
Hz) low-pass filter settings. Their shapes are determined
almost entirely by the response of the infrasonic and low-
pass filters preceding the amplifier/woofer feedback sys-
tem. The response of these filters. and of the high-pass
filters in the crossover, is chosen by Velodyne to give the
best blend between the ULD-15 and the upper -range
speakers in use.

Phase response of the acoustic output is plotted in Fig. 5
for the 193 -Hz low-pass setting. The phase shift is very
much like what one would measure from a simple electronic
circuit having the same frequency response as the ULD-15.
This means the ULD-15 is a minimum -phase device and will
interface predictably with its companion speakers.

Two plots are given in Fig. 6. The output curve (relating to
the left-hand scales) shows how the amplifier and the
acoustic outputs track increases in 20 -Hz input only up to
the point where the limiter kicks in. The limiter reduces gain
to prevent excessive cone excursion at the frequencies and
amplitudes where it predicts this problem will occur. (The
limiter's prediction was right. I observed over 1/2 inch of
peak -to -peak excursion at the point where it kicked in.) The
THD + N curve is for the acoustic signal. Note that distor-
tion holds at a constant 2.2% after the limiter is activated.
The apparent increase in THD + N at very low levels is not
an increase in THD but is really a measure of background
noise in my lab; the mike was picking up ambient sound as
well as true distortion products.

Figure 7 shows a "3-D" plot of the harmonics of a 41.2 -Hz
signal. This frequency is the lowest note of anormally tuned
string bass. Even with feedback, the usual distortion com-
ponents are all there-but notice their values: There is less
than one -tenth as much distortion as one usually finds in
speakers. Furthermore, the upper harmonics, which are at
more easily audible frequencies than the lower ones, have
the lowest amplitude of all. (The point at which the limiter
begins to hold the output steady is indicated on the scale for
input level.)

The "3-D" plot of the harmonics of a 110 -Hz signal (Fig. 8)
is just as remarkable. Only the second harmonic is worth
noting. The absence of upper harmonics is a testimony to
the wide bandwidth over which the ULD-15's feedback is
effective.

If input drive is continuously increased, there will be a
point, for any speaker, where the output cannot increase
proportionally. This compression can take two forms. The
first, waveform compression, squashes the shape of the
sine wave and generates harmonics. In speakers, this is
often a result of overexcursion. The other type is envelope
compression, where the waveform remains sinusoidal (and
thus does not sound distorted) but fails to increase in
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INTRODUCING THE KEX-M100.

THE MOST PLEASURE -PACKED

CAR STEREO EVER MADE.

Fantastic as it soy nds,
Pioneer's new KEX-M700 is
the first stereo to combine
an AM/FM tuner, a cassette
deck, and the sounds of
compact discs in one com-
pact unit.

IlePOYpQ! ...nm comma. no.. vu ... ra.vo

Turn on the radio. And
enjoy Pioneer's famous
Supertuner III'"" reception.

Insert a cassette. Full
logic auto -reverse, Dolby,'
B and C, Music Search..
of course.

Now slip in six discs.
Using the same 6 -disc mag-
azine as Pioneer's home
CD changers, the KEX-M700
trunk -mounted changer
plays all six discs straight
through, skips the songs you
don't want, or even chooses

rcaer .o.....w+..v,. 111~0P1n

ffliW1.__ »J

(°T.'

selections at random.
Naturally, the KEX-M700

has a wireless remote
to let you control all
three formats at the
touch of a button.

The KEX-M700. It
fits perfectly in your
dash. And perfectly,
in your head.

For the name of
the Pioneer Premier
Installation Specialist
nearest you, call
1-800-421-1404.

System shown: KEX-M700, CDX-111100 trunk -mounted changer, JD -M100 6- disc magazine, wireless remote control.
c 1987 Pioneer Electronics (USA; Inc.. Long Beach, CA Dolby is a registered trademark of Dolby Labs., Inc.

Enter No. 39 on Reader Service Card
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The quality, if not the
magnitude, of Velodyne's
achievement is up there
with Dolby noise reduction
and the Compact Disc.

amplitude. Voice -coil heating and restricted vent airflow are
common causes of envelope compression. Compression
results in most speakers from both forms of distortion.

For the ULD-15, virtually all of the compression is of the
envelope type and is produced by the predictive limiter.
Figure 9 shows how this limiting action varies with frequency
and input voltage for a given degree of power compression.
The lowest frequencies require the greatest cone excur-
sions, so they activate the limiter at a lower level. The
audible effect of this compression is not distortion or bot-
toming, but rather a thinning out of the low bass as volume is
raised to high levels. An important point is that Velodyne's
limiter only allows use of the driver's full clean capability.

Use and Listening Tests
Blending a subwoofer with a satellite system can be

thought of as either a problem or an opportunity, depending
on one's point of view. The problem is that separating the
signal can lead to a discontinuity of sound in the crossover
range. The opportunity is that a separate subwoofer affords
wider options for dealing with room acoustics. I see sub -
woofers from the opportunity side.

The satellites can be fairly small full -range speakers that
allow placement for best imaging without regard to the best
bass response. The subwoofer, on the other hand, can be
placed wherever it yields the best bass, with almost no
effect on imaging. The subwoofer level control effectively
becomes a broad equalizer that helps compensate for room
modes and losses through walls. Often, as is the case with
the Velodyne, crossover points can be shifted to match the
low -frequency capability of whatever speakers are used as
satellites with the ULD-15. And because the low- and high-
pass points are independently selectable, they can be over-
lapped or underlapped to deal with dips or peaks in the
room's acoustic response at the crossover point. Also, flip-
ping the subwoofer's polarity may improve results. The idea
is not to try assembling a system that will be perfect in an
anechoic chamber, but to tune the system to an imperfect
room.

What kind of equipment is needed to find optimal sub -
woofer settings? Instruments can speed things along, but I
always end up making final adjustments by ear using music.
An excellent piece, recommended to me by Ivan Berger, is
"You Look Good to Me" by the Oscar Peterson Trio on We
Get Requests (Verve CD 810 047-2). I believe trial and error,
guided by careful listening, is the best way to set up a
satellite/subwoofer system.

First, one should find the best positions for the satellites,
then place the subwoofer between them, if possible. The
crossover frequency should be set as low as possible,
considering the bass capability of the satellites. Moving the
subwoofer to different locations in the room will enhance
and suppress different room modes-try for a balance. If a
peak or dip in the crossover range is suspected, change the
polarity, the frequency, or the overlap.

I followed this procedure in my listening room, using
Magnepan MG-IIIa speakers as satellites. Interfacing a sub -
woofer with bipolar panel speakers such as these is consid-
ered by many to be very difficult or impossible. (Magnepan
suggests using the MG-IVa, which has additional bass pan-

els, if one requires more low -frequency output.) I ended up
with a virtually seamless blend by placing the subwoofer
between the satellites and against the wall behind them. The
crossover was set for 85 Hz, high pass, to the Magnepans
and 100 Hz, low pass, to the Velodyne. Polarity reversal was
required.

The sound of the combined system retained all of the
clarity and depth of image that properly set-up Magnepans
are known for, and it added a previously unheard octave of
low bass. Loudness capability, I would estimate, was in-
creased by 4 dB. Gone was the feeling of strain I used to
hear from my system at high signal levels. Although my
1,200 -watt amplifiers were approaching clip level by the
time I sensed this strain, I am sure its absence was due to
the fact that the Velodyne's crossover had relieved my panel
speakers of having to handle bass below 85 Hz. Deep bass
from drums and organ pedals sounded precise and open
rather than overly tight. Perhaps this subwoofer blends so
well with satellites because there are no buzzing harmonics
to call attention to it.

I can't say I've never heard a subwoofer that equals this
one, but I've never heard a comparable one that measured
less than 15 cubic feet. Still, I have minor quibbles or, more
properly, observations about the ULD-15. On loud rock, the
absence of .distortion in this speaker may be responsible for
reduced "punch" and "attack." Perhaps most rock is mixed
on, and intended for, lesser speakers. Also, there was a bit
of a "thud" tonality on many instruments, perhaps traceable
to the rising low end of the ULD-15. Velodyne claims this is
intentional and designed to compensate for roll -offs in the
recording chain. I'm not sure I want my woofer to speculate
on this matter, but if any excessive bass is heard, it can be
removed by repositioning the woofer or by cutting the bass
control a tiny bit. Asking for extremely low bass at high
levels can activate the "keep it clean" limiter, thus altering
spectral balance between subwoofer and satellites. If this is
a problem, the solution is simple: Buy a second ULD-15.

The Velodyne subwoofer is one of those rare components
I can recommend to almost anyone. A system based on the
right two-way satellites and a ULD-15, plus a receiver and
CD player, can cost as little as $2,100 and still knock your
socks off if you set it up carefully. The next step is to use
some of the more expensive "mini -monitor" speakers with
the Velodyne. Although any expensive speaker's bass may
be improved with the ULD-15, large panel speakers such as
those from Magnepan or Quad generally benefit most.

The Velodyne subwoofer is the most interesting product I
have reviewed to date. When asked about 20 -Hz bass
response and distortion, audiophiles traditionally mumble
something about "no musical information below such and
such" and change the subject. The craftsmen who built
church organs in centuries past did not agree with this
opinion, and they provided pipes with output down to 16 Hz.
Velodyne recognized the problem of reproducing low bass
and engineered a solution. This feat required multi -disciplin-
ary ability, intuition, craftsmanship, organization of priorities,
and common sense. I rank the quality, if not the magnitude.
of this small California company's achievement up there
with Dolby noise reduction and the Compact Disc.

David L. Clark

90 AUDIO/NOVEMBER 1987

AmericanRadioHistory.Com



TAR

_.._,.:wr,ri `....,fir.///I\\."1.
PPP"

One Great Smoke.

C 1987 R.J. REYNOLDS TOBACC7 CO.

LITES: 9 mg. "tar", 0.6 ng. nicotine.
FILTER: 14 mg. "tar", 1.0 ng nicotine, ay per cigarette by FTC method.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal

Injury, Premature Birth, And Low Birth Weight.

AmericanRadioHistory.Com



EQUIPMENT PROFILE

SUMO
POLARIS
AMPLIFIER

Manufacturer's Specifications
Power Output: 100 watts per chan-

nel into 8 -ohm loads, 175 watts per
channel into 4 -ohm loads.

THD at Rated Output: Less than
0.05% into 8 ohms. less than 0.1%
into 4 ohms, both from 20 Hz to 20
kHz.

SMPTE IM: 0.05% from 0.25 watt to
full power.

RiseTime: 2 µS.
Input Impedance: 47 kilohms.
Damping Factor: 500 minimum.
Dimensions: 19 in. W x 51/4 in. H x

83/4 in. D (48 cm x 13 cm x 22 cm).
Weight: 24 lbs. (10.9 kg).
Price: $649.
Company Address: 21300 Superior

St., Chatsworth, Cal. 91311.
For literature, circle No. 91
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The Polaris power amplifier is a relatively new product
from Sumo. It differs from their other power amps in that it
uses MOS-FET output devices instead of bipolars, and the
output circuit topology is half -bridge instead of full -bridge. It
is also fully discrete.

Physically, the construction is quite simple; the Polaris
consists of two U-shaped pieces, one forming the bottom
chassis and the other being a removable top cover. The
side pieces of the enclosure are extruded aluminum heat -

sinks upon which are mounted the plastic MOS-FET output
devices, the amplifier circuit boards, and the thermal cutout
switches. Mounted in the bottom chassis are two 15,000-µF,
80-V filter capacitors, a full -wave rectifier bridge, and a
good-sized power transformer. The transformer is made
with El laminations, and it has a copper strap and a magnet-
ic shield around the core.

On the rear panel are two signal -input RCA jacks, two
pairs of five -way binding posts for speaker connection, a
line fuse, and the power cord. The front panel has an
illuminated, rocker -type power switch.

The Polaris comes with a removable rack -mounting kit.
This consists of two pieces of 3/16 -inch black -anodized
aluminum (with handles) which are bolted to the front fins of
the heat -sinks.

Circuit Description
Topologically, the Polaris' overall circuit design is similar

to that of a number of other fully complementary solid-state
power amplifiers. The signal is coupled, via a 2-11,F film
capacitor and a 1-kilohm series resistor, to the noninverting
side of the input stage. A shunt resistance, consisting of two
100-kilohm resistors in parallel on the transistor side of the
2-1.1,F capacitor and a 1-megohm resistor on the signal input
side of the 2-µF cap, sets the input impedance at about 47
kilohms. A 200-pF shunt capacitor in conjunction with the 1-
kilohm series resistor forms a first -order, low-pass ultrasonic
filter with a cutoff frequency of about 800 kHz. The 2-µF/50-
kilohm time constant yields a first -order, high-pass filter that
is 3 dB down at 1.6 Hz.

The active circuitry starts with a dual -differential comple-
mentary input stage using bipolar NPN and PNP transistors.
Constant -current sources for the emitter pairs use a two -
transistor circuit, with the thermal compensation and tem-
perature -tracking voltage reference and compensation de-
veloped by a diode -connected transistor. (This discrete
circuit is similar to the current -turnaround and constant -

current sources built into some IC op -amps.) Emitter feed-
back in this input stage is significant, as the values of the
emitter resistors are about 10% as great as those of the
collector resistors.

The inverting outputs of the first stage are direct -coupled
to the inputs of a complementary predriver/voltage-amplifier
stage made up of discrete bipolar transistors. Such an
arrangement consists of an emitter -follower driving a com-
mon -emitter amplifier. The emitter resistors of both devices
in this stage return to the decoupled 60-V supply rail, which
is also connected to the collector resistors of the input
stage. This second stage has a high input impedance which
does not load the preceding input stage. It also has relative-
ly high speed, as the common -emitter amplifier is driven
from the low output impedance of the emitter -follower.

The outputs of this predriver stage are the collectors of
the common -emitter amplifiers; they are tied together
through a bias -spreading network and drive a complemen-
tary emitter -follower driver stage. Output of this driver stage
directly drives the gates of the MOS-FET output devices
through small -value isolating resistors. The output stage is
configured as a complementary source follower, with two
devices in parallel for each half cycle.

The aforementioned bias-spreadirg network is an active
circuit that reduces distortion in the output stage by lineariz-
ing the transconductance of the output devices. Since it is a
proprietary circuit, details are not appropriate for discussion
here.

The overall feedback loop is d.c. coupled from the ampli-
fier output to the inverting input of the input stage. Feedback
divider ratio would set the closed -loop gain at a theoretical
22.4 x or 27 dB. Since the amount of overall negative
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protects

The ComponentGuard Product &
Performance Guarantee Program

Serious audio and video enthusiasts choose
their components on the basis of one factor
alone-PERFORMANCEI Cosmetics, fancy features,
low pricing-all are secondary considerations.
Performance is key. And, protecting your equipment's
performance is what ComponentGuard is all about.

Through a select group of audio/video specialty
dealers, we offer the ComponentGuard Product &
Performance Program. When you purchase a
piece of high quality equipment covered by
ComponentGuard, we will guarantee all of its key
performance specifications, plus extend the
manufacturer's original warranty, 3 additional years.

All important performance specs are protected, like
frequency response, signal-to-noise ratio, power

Because there are always a few people who will abuse a good
thing, we must state the following: Program acceptance subject to
approval. Certain restricions apply Call or write for full details.
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I found myself listening
to music with this amp
a lot. Its listenability and
modest price earn it
a high recommendation.

Fig. 3-THD at 1 kHz for
10 watts output into 8 -ohm
load. Large trace is output
signal; small trace is
distortion residue after
subtracting input frequency.

Fig. 4-Square-wave
response for 10 kHz into
8 -ohm load (top), 10 kHz
into 8 ohms paralleled by
2 µF (middle), and 40 Hz
into 8 ohms (bottom).
Scales: Vertical, 5 V/cm;
horizontal, 20 p.S/cm
(top and middle), 5 mS/cm
(bottom).

NNE e

Fig. 5-Damping factor vs.
frequency with 8 -ohm load.

channel into 8 ohms and 144 watts per channel into 4 ohms,
resulting in clipping headroom of -0.36 and -0.85 dB.

The reason for this slight power loss is that the saturation
resistance in MOS-FET output devices increases with tem-
perature. This is a result of the devices' negative tempera-
ture coefficient-the very same characteristic which makes
them thermally stable without bias circuit compensation,
and which keeps them from having secondary breakdown
as bipolars do. I'm sure this reduction in clipping power at
elevated temperatures occurs in other power amps that use
MOS-FET output devices. The impact of this phenomenon is
probably minimal in most music -reproduction use. The aver-
age temperature of the heat -sinks during music listening is
nearer to idling temperature than to the elevated tempera-
tures caused by one-third power sine -wave testing.

Square -wave performance is shown in Fig. 4. The top
trace is for a 10 -kHz signal and an 8 -ohm load, the middle
trace is for 10 kHz into 8 ohms paralleled by 2µF, and the
bottom trace is for 40 Hz into 8 ohms. Rise- and fall -times for
±5 V at 10 kHz into 8 ohms were 1.2 µS. At 100 watts into 8
ohms, rise- and fall -times lengthened to 1.5µS, with a small
glitch showing up near the positive peak. One -watt frequen-
cy response into 8 ohms was down 0.2 dB at 10 Hz and
down 3 dB at 240 kHz.

Crosstalk was found to be more than 75 dB down from 20
Hz to 20 kHz. It rose at both frequency extremes from about
100 dB down at 1 kHz.

Damping factor as a function of frequency is shown in Fig.
5. As is frequently the case, the two channels differ slightly
in their output impedance and, hence, their damping fac-
tors. Further, damping factor decreases as output imped-
ance rises above 1 kHz, due to the presence in this design
of an output -buffering inductor paralleled by a resistor in
series with the amplifier output.

The A -weighted IHF signal-to-noise ratio (re: 1 watt out-
put) was - 90 dB in channel A and - 91 dB in channel B.

Use and Listening Tests
Equipment used to evaluate the Sumo Polaris included an

Oracle turntable with a Well Tempered Arm and a Koetsu
Black Gold Line cartridge, California Audio Labs Tempest
CD player, Audio Research SP -11 and Klyne SK -5A
preamps, and Siefert Research Magnum Ill speakers. Other
amps used were Marantz Model 9s, my custom-built, 100-
watt/channel triode units, and a McLaren 702.

Generally speaking, the sound of the Polaris was musical-
ly satisfying, with good tonal balance, space, and dimen-
sion. The bass was a little on the lean and dry side, the
midrange was open, and high frequencies were detailed,
with relatively low irritation. Subjective power delivery of this
amp was good; it played most material as loud as-or
louder than-I wanted to hear it. I found myself listening to
music with this amp a lot, although whenever I changed
over to one of the tube power amps, I generally preferred
the overall sound with the tube amps. I found that the Polaris
needs a couple of hours of warm-up to sound best, so I left it
on all the time during the period that I was auditioning it.

Summing up, I find the Polaris a very listenable amp.
Considering its very modest price. I give it a high recom-
mendation. Bascom H. King
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....remarkable!

par.a.digm _par'sdim] noun: serving as an ex-
ample or model of how something should be done.

Every oncE in a great while a product comes
along that offers performance which rises above
the current variety of clever designs and mar-
keting hype. When this occurs the new level of
performance ach eyed can be readily heard by
both the ardent audiophile and the novice listener.

Paradigm is a breakthrough loudspeaker that

provides a level of musical truth that simply must
be heard.

Oh yes, the price for such glorious perfor-
mance? Well ... that's Even more remarkable.

ra,_®CdL111  1
music .. , above all.

In the U.S. AudioStream Corporaticn, Box 1C99 Buffalo, NY 14210
In Canada Paradigm Electronics Inc. 414: Weston 4d #5, Weston, ON M9L 2S8
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and design. It's your proof of a component's

/ excellence.
1 After being accepted in the ComponentGuard

program, you're issued our Gold GuardCard, honored
at more than 500 service centers (chances are your
ComponentGuard dealer is one Then, if you're
concerned about your equipment not being up to
spec during the coverage period, you can bring it in

1/4

for a checkup on a periodic basis at absolutely no
charge. And if the product should break (the ultimate
non-performance spec), our extended warranty
service plan takes
over, and the
equipment is
repaired and tested
absolutely free.

Think about
it. With the
ComponentGuard
program, your home entertainment system will
always work as well as the day you bought it. Product
& Performance Protection. You can count on it with
ComponentGuard.

If your dealer doesn't offer ComponentGuard,
call us toll free at 1-800-421-9820

GUARD CARDTM
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A bias -spreading network
of Sumo's design reduces
output -stage distortion by
linearizing the output
devices' transconductance.

O.
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Fig. 1-THD + N vs.
frequency for 4 -ohm (A)
and 8 -ohm (B) loads.
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Fig. 2-THD + N at 1 kHz,
and SMPTE IM, both vs.
power output.

feedback is relatively low (some 2i
loss in the input network, the actual
out to be 26.4 dB.

An inverting integrator servo utilizing
the d.c. output of the amplifier and drives
one of the 100-kilohm resistors which are in
noninverting input of the input stage. This res
is reduction of d.c. offset at the amplifier c
values and creates another low -frequency roll -0
the 1.6 -Hz roll -off of the input coupling network.

Internal 4 -ampere fuses mounted on the am
boards are in series with the power-supply`erq,
output stage. These fuses, along with the a.z.
constitute the Polaris' protection scheme.

Measurements !
For the measurements on the Polaris, I enlisted t

James Bongiorno, founder of GAS and Sumo. (Jim/
involved in the design of the Polaris; it was develop
he sold Sumo.)

The unit was first run for 1 hour at one-third of rated
(33.3 watts per channel) into 8 -ohm loads. The hea
got quite hot to the touch but not enough to excee
thermal -cutoff threshold and cause shut-off.

Voltage gain with 8 -ohm loads was measured and fh
to be 20.9 x or 26.4 dB for both channels. The Polaris
input sensitivity for 1 watt output into 8 -ohm loads turned
to be 137 mV.

Total harmonic distortion plus noise is shown in Fig.1 a.
function of power and frequency for 4- and 8 -ohm loac
Shown in Fig. 2 is 1 -kHz THD + N (with a measureme.
bandwidth from 400 Hz to 80 kHz) and SMPTE-IM distortior
both versus power output and load. Figure 3 shows typica
harmonic -distortion content for 10 watts output at 1 kHz with
an 8 -ohm load. The dominant harmonics here are the sec-
ond and third.

Using the manufacturer's power specs of 100 watts per
channel into 8 -ohm loads and 175 watts per channel into 4
ohms, IHF dynamic headroom was 2.28 dB (169 watts) into
8 -ohm loads and 2.34 dB (300 watts) into 4 -ohm loads. With
the standard tone burst that is used to determine IHF dy-
namic headroom, peak current output into a 1 -ohm load was
± 14 amperes, with the negative half -cycle giving out or
clipping first.

I have always defined the onset of clipping as the point
where it becomes visible when I observe the waveform on a
'scope. Distortion at that point, where one begins to see the
onset of peak -flattening on the waveform, typically ranges
from the high tenths of 1% to several percent. Jim Bon-
giorno defines the onset of clipping as the point where
distortion spikes start to occur on the signal peaks in the
THD residue after the input signal has been subtracted from
the output.

With the Polaris at idling temperature, power at visual
onset of clipping measured 106 watts into 8 ohms and 164
watts into 4 ohms, giving clipping headroom figures of 0.25
and -0.28 dB, respectively, referenced to the manufactur-
er's power specifications. At elevated temperatures, such
as those that would be produced by the standard warm-up
for power tests, clipping power measured 92 watts per
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Proton's AV27 audio -video system.

300 Series Remote -Controlled Components with
Dynamic Power on Demand " (top to bottom)
AM -300 Stereo Amplifier. AT -300 Stereo Tuner.
AD -300 Cassette Deck. 830R CD Player.

When you've arrived. Proton.

Your audio -video system should be
a reflection of your lifestyle. That's
why you'll want the ultimate in picture,
sound and design.

Introducing Proton's new AV27
audio -video system.

At the heart of the system is our
superb, remote -controlled 300 Series
audio components with exclusive
Dynamic Power on Demand'" (DPD"').
Since its introduction, DPD has
received the highest acclaim. It does
what no other technological innovation
has for CD, other digital recordings,
or hi-fi video listening pleasure. DPD
boosts the amp's output up to four
times its rated power, to let you hear
even the highest musical peaks
clearly, without distortion.

When you put the 300 Series
together with our new matching
speakers, you'll have a combination
that sounds as extraordinary as it

looks. And, it's the perfect comple-
ment to Proton's stunning new 27"
flat screen stereo monitor/receiver.

The Proton AV27 audio -video
system. Once you own it, you'll know
you've arrived.

The ultimate audio/video guide is
yours free for the asking.

Proton's Ultimate System Guide for
AudioNideophiles tells you everything
about the innovative technology and
design that go into creating the re-
nowned Proton line.

For your copy, which includes a list
of the Proton retailers near you,
call (800) 772-0172.
In California (800) 428-1006.

PROTON
CLEARLY THE BEST
737 W. Artesia Blvd., Compton, CA 90220
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EQUIPMENT PROFILE

LINN BASIK
LVX TONEARM
AND K9
CARTRIDGE

Manufacturer's Specifications
Tonearm
Type: Pivoted, static -balance, with re-

movable headshell.
Bearing Friction: Less than 50 mg,

lateral or horizontal.
Effective Mass: Approximately 10

grams (varies with tracking force).
Tracking -Force Adjustment

Range: 0 to 3 grams.
Cartridge Weight Range: 2 to 10

grams.
Pivot -to -Stylus Distance: 9 in.

(22.9 cm).
Stylus Overhang: 1/16 in. (18 mm).
Effective Length: 85/16 in. (21.1

cm).
Price: $220; extra headshell, $24.

Cartridge
Type: Moving magnet.

Frequency Response: 20 Hz to 20
kHz, ±2 dB.

Separation: Greater than 25 dB at 1
kHz.

Channel Balance: Within 2 dB at 1

kHz.
Recommended Tracking Force:

1.7 grams (at 20° C).
Recommended Load: 47 kilohms.
Tracking Angle: 20°.
Price: $185, replacement stylus,

$111.

Company Address: c/o Audiophile
Systems, 8709 Castle Park Dr., Indi-
anapolis, Ind. 46256.

For literature, circle No. 92
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When Linn Products of Scotland decided to introduce the
Axis turntable with a lower price than their LP -12 Sondek,
they also decided to make it available as a complete, self-
contained package with a tonearm and cartridge. The tone-

arm reviewed here is the Basik LVX and the cartridge is the
K9, which are also available separately for mounting on
other turntables. The Basik LVX was completely specified
by Linn and is made for them by a Japanese manufacturer
which supplies tonearms to other companies. The K9 car-
tridge is a moving -magnet type which was designed by Linn
and is also made in Japan.

The Linn Basik tonearm is very well finished and has an
excellent feel. Tapping the tonearm near the headshell pro-
duces a "thwock," while the sound is more like "tank" when
the arm is tapped near the pivot. The feel of the tonearm is
very good, with extremely low friction in both the lateral and
vertical planes. I couldn't feel any play in the bearings when
I held the pivot steady with one hand and tried to force
movement of the armtube with my other hand. The tonearm
is finished in matte and satin black, with some chrome
highlights provided by the arm -lift lever and the pivot

MEASURED DATA

Pivot -to -Stylus Distance: 9.0 in. (22.9 cm).
Pivot -to -Rear -of -Arm Distance: 2.0 in. (5.1 cm).
Overall Height Adjustment: 1.88 in. (4.8 cm).
Tracking -Force Adjustment: 0 to 3 grams.
Tracking -Force Calibration: Within 0.1 gram.
Cartridge Weight Range: 2 to 10 grams.
Counterweights: One (140.8 grams).
Counterweight Mounting: Plastic sleeve with rubber ring.
Sidethrust Correction: Calibrated knob on arm -rest platform.
Pivot Damping: None.
Lifting Device: Damped lever plus finger -lift on headshell.
Headshell Offset: 23.5°.
Overhang Adjustment: Slots in headshell.
Bearing Alignment: Excellent.
Bearing Friction: Moderately low.
Bearing Type: Jewelled pivot (vertical). ball race (horizontal).
Lead Torque: Negligible.
Arm -Lead Capacitance: Left, 126 pF; right, 120 pF.
Arm -Lead Resistance: Left, 1.0 ohm; right, 1.3 ohms.
External Lead Length: 39.4 in. (1.0 meter).
Structural Resonances: 750, 1,400, 3,150, and 5,650 Hz.
Base Mounting: Single hole for pillar.

Coil Inductance: Left, 400 mH; right, 400 mH.
Coil Resistance: Left, 429 ohms; right, 435 ohms.
Output Voltage: Left, 0.72 mV/cm; right, 0.68 mV/cm.
Tracking Force: 1.7 grams recommended; 1.7 grams used.
Cartridge Mass: 6.1 grams.
Microphony: Moderate.
Hum Rejection: Excellent.
High -Frequency Resonance: 23.8 kHz.
Rise -Time: 27 µS.
Low -Frequency Resonance: 8.0 Hz (in Basik LVX tonearm)
Low -Frequency Q: 5.7 (in Basik LVX tonearm).
Recommended Load Resistance: 47 kilohms.
Recommended Load Capacitance: 250 pF or less.

screws. The calibration markings are in white and are very
easy to read, even in dim lighting. My overall impression of
the LVX arm was very favorable.

The user -replaceable stylus of the K9 cartridge is bright
yellow, and it comes with a clear plastic protective cover
that is easy to use. I recommend that you put it over the
stylus assembly after each use, even though a locking
device on the arm rest holds the tonearm very securely. The
headshell is removable, but its locking screw gives it almost
the integrity of a solid headshell built into the arm.

If you buy the Linn Axis turntable complete with the Basik
LVX, the arm will already be mounted, but if you buy the
Basik LVX to mount on another turntable, you will find that
the tonearm mounting is fairly easy and straightforward. The
tonearm base requires a central hole about 3/4 inch in
diameter, plus three smaller holes to clear the hex bolts
which fasten the base to the turntable platform or tonearm
mounting board. The tonearm pillar slides up and down in
the arm base to allow adjustment for different turntable
heights. After the vertical tracking angle has been adjusted,
a large hex screw in the arm base can be tightened to hold
the arm pillar securely in place.

The arm rest is on the end of a platform which is cantile-
vered out from the arm pillar. This black plastic arm rest has
a very good armtube locking device which I found quite
easy to use. Located right under the arm rest is the anti -
skating or sidethrust adjustment dial. This dial is marked in
grams so it can be set to correspond to the vertical tracking
force. The dial turns approximately 240°; it is marked from 0
to 3.5 grams but actually turns past 3.5 to about 4.0 grams.
Below "0" is an "Off" setting, and I could hear a very distinct
click as I turned the dial back and forth between the two
positions.

Though setting the sidethrust dial to correspond to the
vertical tracking force is a good compromise, I have found
that the best way to set sidethrust is by listening to music.
The correct adjustment is achieved when the sound of a
good stereo record is stable during high-level passages. If
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Fig. 1-Frequency
response and crosstalk.
K9 cartridge in Basik LVX
arm, using B & K 2010
test record.
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The Basik LVX tonearm
is well finished and has a
very good feel. Reading its
calibrations is easy, and so
is mounting it.
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Fig. 2-Frequency
response for different
values of input impedance
and capacitance.
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there is too much or too little sidethrust correction, the
dynamic tracking force will be different in each channel. Of
course, the whole problem of achieving the proper compen-
sation for the effects of sidethrust is complicated by the fact
that it is influenced by such things as groove diameter,
rotational velocity, and dynamic level. The calibrated side -
thrust settings of the LVX serve as a good compromise for
most listeners and as a good starting point for fussier ones.

The vertical tracking force is set by rotating the counter-
weight in a spiral groove at the rear of the tonearm. The
counterweight is first set to balance the mass of the car-
tridge. Then, while holding the counterweight in one hand so
it cannot turn, one rotates the dial with the other hand until
the dial's "0 calibration is opposite a line on the top of the
armtube. The tracking force is then adjusted by rotating the
counterweight until the desired number is opposite this line.
The dial is clearly marked in white. with major calibrations in
0.5 -gram steps and lines at 0.1 -gram increments.

BACKGROUND REPORT
Last fall I travelled to Scotland to

visit the facilities of Linn Products Ltd.
and to meet the people behind the
products. I was accompanied by
Gene Pitts, the Editor of Audio, and
Gary Warzin of Audiophile Systems,
the importers of Linn equipment into
the U.S. Upon arrival at Prestwick Air-
port, we were met by Alan Gibb,
Linn's export sales manager. The
next morning we headed for the Linn
factory in Castlemilk, a suburb of
Glasgow.

After an exciting ride on the wrong
side of the road, Alan pulled up in
front of a group of low buildings
across from a cow pasture. (I never
did find the castle!) All of the build-
ings are part of Linn Products except
for one, in the middle, which is Castle
Precision Engineering. This is the
company where Ivor Tiefenbrun, the
managing director of Linn, once
worked for his father and where the
dream of Linn began.

We toured the production area
where the mechanical parts of the
Sondek and Axis turntables are ma-
chined, treated, polished, and fitted
together. I must admit that I was im-
pressed. I also had a good feeling
when Alan showed us what everyone
at Linn considered to be their highest
precision piece of manufacturing
equipment, a CNC (computer nu-
merical controlled) machine made in
Elmira, N.Y., which is not far from my

home town of Rochester. I reciprocat-
ed by teaching the Scots how to pro-
nounce "Elmira."

We also toured the engineering de-
partment and met Bill Miller, the main
analog design engineer, who was
working on a p.c. board layout with a
CAD (computer aided design) sys-
tem running on an IBM PC -AT com-
puter. We were then shown Linn's

large DEC computer system and the
very high-performance Intergraph
CAD system that is tied to a similar
system in the offices of the London
architectural firm which designed the
new Linn factory. In addition to the
heavy investment in computer equip-
ment, Linn has made a serious com-
mitment to software, including not
only the writing of application -specif-
ic programs but the development of
high-level language they call
"linngo."

It might come as a surprise, to

those who see Linn's position as
"anti -digital.' that much of the com-
pany's latest engineering efforts have
gone into digital hardware design.
But they have directed their work into
areas where they feel digital is best
suited. such as the control and
switching circuits in their LK1 pream-
plifier. This digital design work is be-
ing carried out mainly by Neil Gibson.
The mechanical design and packag-
ing of Linn equipment, including the
LK1 and the LK2 power amplifier. are
being done by product designer
Andy Park. These products have cast
faceplates and look great. (We heard
the LK1 and LK2 the next day during
extended listening sessions, and
they sound very good too!) That eve-
ning Gene, Gary, and I went to a
dinner meeting with Ivor, Alan, and
Neil Gaydon, and we had some good
discussions about the Linn philoso-
phy, which has certainly stirred up
much interest in the past 10 or 12
years. This proved to be only the be-
ginning of our discussions!

The next day we went to see the
new Linn facility, nearby and still un-
der construction at the time of our
visit. The main building, encompass-
ing about 30.000 square feet, houses
the main offices and the engineering
and production facilities; it is con-
nected to a smaller building of about
9,500 square feet which is used to
store inventory vertically to a height of
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riC
Continues to define the state-of-the-art...

Bryston design philosophy
incorporates three
general concepts.
1. Musical accuracy

2. Long term reliability
3. Product integrity

MUSICAL ACCURACY
Musical accuracy is reflected
throughout all Bryston power
amplifiers and includes the
necessity for wide -band transient
accuracy, open loop linearity
ahead of closed loop specifications,
and power supply design as an
integral part of the overall sonic
and electrical performance of a
power amplifier.

We have found that a simple
carbon film resistor can contribute
more static distortion to a signal
than the entire remainder of the
amplifiers circuitry combined.

We discovered that some
parameters of transistors must be
controlled as much as 1000 times
more closely before their
contribution to audible distortion is
rendered negligible.

We discovered that under certain
actual conditions of speaker
loading amplifiers were incapable
of yielding high -power transients
without distortion.

Each of the various steps or stages
in every Bryston amplifier, from
the input section to the output
section, without exception, are
designed to optimize the musical
experience.

STANDARDS OF RELIABILITY
e consider this criterion
to be exceedingly
important. We have
applied techniques

and materials in our everyday
construction of electronic
equipment more typically utilized
in the military and aerospace
industries.

The power transistors used in all
Bryston amplifiers are 100% tested
for safe operating area, both before
and after installation in the circuit.
They are then taken to a "burn -in"
table when they are given a
capacitor load, a square -wave

input signal, and set at slightly
under clipping for a period of 100
hours. During this time, the input
signal is cycled three hours on to
one hour off, to exert additional
thermal stress.

As may be seen, Bryston takes
very seriously the correct
functioning and long term
reliability of its products.

INTEGRITY
Bryston contends that
the term `best' should
apply to the honesty
pride and courage with

which we conduct our business, as
well as to the performance of our
products.

For this reason, you will not find
Bryston's products being
cosmetically "updated" on a
regular basis merely in order to
keep the customer's interest in
something `new'. If we make a
change in the circuitry, it will be
because, and only because, it
yields a worthwhile performance
or reliability improvement.

Din VERMONT
RFD #4, Berlin, Montpelier, Vermont 05602
(802)223-6159 Enter No. 9 on Reader Service Card

MARKETING LTD.
57 Westmore Dr, Rexdale. Ontario. Canada M9V 3V6
(416) 746-0300
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A locking screw holds the
removable headshell firmly
in place, so extraneous
mechanical energy will
travel out of the system.

Fig. 3-
Low-f requency
tonearm/cartridge
resonance peaks
at 8.0 Hz with
a Q of 5.7.

The Basik LVX tonearm has a very effective and easy -to -
use lifting and lowering device. After the arm is placed over
a record, the arm lever can be moved forward quickly; the
tonearm itself will be lowered very slowly due to the high
amount of viscous damping provided. It may be a little on
the slow side for some users, but it ensures that when the
stylus engages the groove there will be no tendency to
bounce around, as often happens with some lowering de-
vices. The headshell also includes a finger -lift for the more
dextrous or impatient user.

The headshell is removable, but as I mentioned earlier, it
is held firmly in place by a locking screw. This ensures a
solid connection between the headshell and the armtube,
thus allowing extraneous mechanical energy (caused by the
interaction of the stylus and the record) to be removed from
the system. With such a solid connection, this energy can
be effectively transmitted down the armtube and through
the bearings to the arm pillar, where it can be absorbed in

about 40 feet. The parts and assem-
blies are stored as "kits" and are
moved in and out by pallet -picking
cranes mounted on guided vehicles.
These are controlled by a computer
system which directs them to the cor-
rect positions. The computer is also
programmed to keep track of the in-
ventory. (Incidentally, the man re-
sponsible for computers at Linn is

Jerry Ubysz, a hi-fi enthusiast with a
flair for making computers do what he
wants them to do.)

The manufacturing philosophy at
Linn is in line not only with "just in
time" concepts but with Linn's com-
mitment to building things in batches.
This means that workers move to dif-
ferent jobs constantly, which reduces
the tendency toward boredom or
complacency. Alan told me that,
when he joined Linn, he spent his first
months learning and performing ev-
ery job in the plant. How about that-
a salesman who has actually built
parts of the product and assembled it
before he is allowed to sell it!

After our tour of the new buildings,
we returned to the Castlemilk factory
and were ushered into a large listen-
ing room. There were two couches in
the middle, a pair of Linn loudspeak-
ers up front, and some equipment on
a side wall at the back. Linn makes a
number of different models of loud-
speaker, but they believe only one
pair should be in the listening room at

a time. The loudspeakers were new,
experimental models with electronic
time -delay crossovers. Martin Dal-
gleish, Linn's technical director, gave
a summary of the direction that Linn
is taking in its product development.
Bill Miller, Neil Gibson, and Andy
Park discussed aspects of the new
electronic designs and were very
open in their replies when I asked
about circuitry and even specific
parts they were using.

Then we auditioned the Axis turn-
table, comparing it to a competitive
turntable and to the Linn Sondek LP -
12, using the self -same tonearm/car-
tridge combination on each. We
checked the absolute polarity of each
system to make sure they were the
same. We auditioned several combi-
nations of tonearm and cartridge with
the turntables, including the Basik
LVX and K9. Everyone at Linn initially
had qualms about bringing out the
Axis turntable because they feared
the difference between it and the
Sondek LP -12 would be difficult to
hear. However, apparently there
have been enough improvements in
the LP -12 so that, while the Axis may
be as good as the original LP -12, the
difference is easy to hear when the
new models are compared. Gene
Pitts and I could hear the difference
immediately; it isn't subtle! We also
compared the Sondek LP-12/Ittok
LV II/Asak combination to the Axis

and the difference was even greater,
with the Sondek retrieving the subtle
inner details of the. music from the
record grooves with greater accura-
cy. We even listened to a master lac-
quer which had been cut on the Linn
mastering lathe just minutes earlier,
and it was a revelation to hear the
detail being retrieved with such clar-
ity. The fact that they can cut such
master discs and compare them to
the master tapes is very helpful to
Linn engineers in designing disc -re-
producing equipment. The recording
lathe is a Scully with a Linn -designed
drive system and control electronics.
A Linn -designed disc equalizer and
power amplifier drives the cutting
head.

The trip to Scotland wasn't all tech-
nical and musical, and I was able to
see many interesting sights. I even
took a boat trip up to the Campbell
castle at Inveraray. On the way, I lis-
tened to American submarine radio
traffic as the subs practiced maneu-
vers in the lochs. The most fun for me
were the dinner conversations with
Ivor Tiefenbrun, who was able to dis-
cuss the philosophy of music repro-
duction with insight and humor, and
the historical information I received
from him and Alan Gibb. Despite all
of this, I still use the comments from
my listening panel when I report on
turntables, and they hadn't come
along!-E.M.L.
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Finally you can believe
everything you heat

For some time your ears have been telling
you that something about car audio isn't
ringing true

The speakers.
Conventional car speaker technology

just hasn't been up to the task of
reproducing the full emotional depth
and scale of music you can experience
with great home speakers.

But then the Infinity Kappa Auto-
motive Series is far from conventional.

These remarkable new speakers,
inspired by our revolutionary Kappa
home loudspeakers, utilize patented
Infinity innovations like injection -
molded polypropylene/graphite cones,

ultra -high gauss rare earth neodymium
magnets, computer -tuned crossover net-
works and acoustically inert mounting
materials to bring you musical detail
that in every way recreates the original
performance. With just about any
power level you care to feed them.

The end result? A rare, spine -
tingling musical experience you
wouldn't have thought possible in
your car.

But don't take our word for it.
Not when you have a chance to audition
the Infinity Kappas at your Infinity
autosound specialist.

They'll make a believer out of you.

infinity
We get yoi back to what it's all about. Music.

A Harman Intemational c aapary  ©1987 lriinit7 Systems, Inc. 9409 Owensmouth Ave., Chatsworth, CA U.S.A. 91311 (818) 7099400  In Canada: H. Roy Gray Ltd. 14 Laidlaw Blvd.. Markham. Ontario Canada L3PIW7 (416) 294-4833
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These anti -
resonant chassis
spacers are made with
Kyocera's proprietary
Fine Ceramics.

Fine Ceramics
laser guide shafts hold
their tolerances five
times longer than
other materials.

Theseare the CD features
they'll be copying next

3rd -order analog
filters cause less phase
shift than the 7`t- and
9th -order designs that
others use.

While our supplied
remote controls are
great, this optional full
system remote control
lets you operate a
complete Kyocera
system from any-
where in the
house!

Since Day One,
' every Kyocera player

has had true 16 -bit
oversampling.

The front fascia of all
our players is brushed
aluminum, not plastic.

Our real wood
side panels help damp
resonance. They also
look good.
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In May of 1983, Kyocera introduced a CD player with true 16 -bit
digital filters. Today, the competition's calling this circuit "the latest thing':
Years ago we had four -times oversampling. This year every high -end
player worth mentioning has a similar design. In September, 1984 Kyocera
raised some eyebrows with the world's first Fine Ceramics anti -resonant
CD chassis. Now the stores are full of flimsy imitations.

How did all these innovations happen to come from Kyocera, and
not some household name? Perhaps because Kyocera's knowledge of
digital circuitry comes from years of building computers for some of the
best-known names in electronics. Perhaps because Kyocera is a world
leader in Fine Ceramics, the technology used to house circuitry in
aerospace and other advanced applications. Or perhaps because
some top -rated CD players from other brands were actually made
by Kyocera.

Now Kyocera has four world-beating Compact Disc Players, ranging
in suggested retail price from $350 to the $800 model DA-710CX shown
here. Each boasts technology so advanced, it's a preview of what the
competition will be selling in 1989. After all, history does repeat itself.

KYOCERa
Built right from the ground up,

Kyocera Electronics, Inc., 100 Randolph Road, CN 6700, Somerset, New Jersey 08873-1284 (201) 560-0060
Kyocera Canada, Inc., 7470 Bath Road, Mississauga, Ont., L4T 1L2, Canada (416) 671-4300
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The response curve shows
a roll -off above 15 kHz,
but listeners made no
adverse comments that
could be related to this.

,AIERAL

RIGHT

Fig. 4-
Response to
vertical and
horizontal
modulation from
2 to 100 Hz
(slow sweep).
Note the
similarity
between the
curves (see text).

LEFT

Fig. 5-Slow sweep from
20 Hz to 1 kHz. Note
absence of "glitches"
(see text).

LEFT CHANNEL

10 /lS/POINT 20.47 MS TOTAL

RIGHT CHANNEL

CNN LASI, LVX TONEARM AND LINN K9

MECHANICAL IMPULSE TO ARM TUBE

Fig. 6-
Output vs. time
of arm cartridge
when mechanical
impulse was
applied to
armtube, with
arm on rest but
not clamped.

the tonearm mounting board. If such energy is not removed,
it can cause undesirable delayed energy to be reflected
back to the stylus, where it is mixed back in with the desired
groove information. This can cause blurring or smearing of
the sound as well as possible colorations due to addition
and cancellation effects. These latter effects, known as
"combing" or "comb filtering," can cause a false sense of
stereo. Some stereo synthesizers use just such a "combing"
to produce their effects. Part of the sense of spaciousness
reported by other tonearm reviewers can also be attributed
to this effect. The clue to this is that, while they hear a sense
of spaciousness, they also report that they find it difficult to
localize images precisely. The solid connections provided
by the LVX's headshell-locking system and by the head -
shell's very snug fitting are very effective in reducing the
above -mentioned problem.

The headshell has a set of slots that allow the cartridge to
be mounted with the correct amount of stylus -to -spindle
overhang. First, the tonearm is positioned so that the stylus
is in line with the tonearm pivot and the center spindle of the
turntable. The cartridge can then be moved back and forth
in the headshell until the stylus is positioned beyond the
center spindle by a specified distance, which compensates
for the tracking error present in any pivoted tonearm. An
added touch is that the nuts, which are to be placed on the
top of the headshell, are kept from turning by little ledges on
each side of the slots. I liked the fact that the mounting
screws are the Allen -head type rather than the usual slotted
type, and therefore they can be tightened easily with a hex
wrench.

Measurements and Listening Tests
I will try again, as I have in past reports, to correlate the

subjective comments made by members of a listening panel
with technical measurements of the tonearm and cartridge
combination. The technical measurements are made in ad-
vance of the listening evaluations so I can make certain that
everything is adjusted correctly and working properly.

Not every measurement is easy to correlate directly with
subjective impressions, but they each play an important
part in assessing the quality of the system, at least in a
general way. For example, although a roll -off above 15 kHz
is visible in the amplitude -versus -frequency response curve
of this arm/cartridge combination (Fig. 1), the listening panel
made no adverse comments that could be directly related to
it. The Reference Standard loudspeakers used during the
listening sessions have a response which extends flat to 24
kHz on -axis and which is down only 6 dB at 45° off -axis at
20 kHz, so I don't think they have any limitations which
would mask this measured roll -off. The B & K 2010 test
record extends to 45 kHz (albeit with a slight roll -off above
20 kHz), so the measurement is relatively accurate. While I

might have been tempted to make comments about the lack
of high -end response because I saw the curves before I

listened, the listening panel members had no such prior
knowledge. Some of the things the panel did say about the
sound of the Linn combination versus the reference combi-
nation were very interesting and could be correlated very
indirectly with the response shown in Fig. 1. I'll say more
about this as we move along.
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Revox B215.
A cassette deck

from the world's leading
maker of studio tape recorders.

Walk into any of the world's premier recording studios
- in London, New York, Los Angeles, or anywhere in
between, you are virtually certain to see Studer Revox
recording equipment.

Successful recording professionals choose our
recorders for the same reason serious drivers choose
European automobiles: master craftsmanship and the
highest performance levels.

The first criterion: sound quality - Professionals
cannot compromise sonic performance. To optimize
performance, each tape recorder must be carefully
aligned for each tape formulation. Not just for proper
bias, but also for record sensitivity and high frequency
equalization.

The Revox B215 has an on -board microprocessor to
do all three adjustments. Automatically. So you achieve
the finest performance from whichever tape you choose.

The B215 also has Dolby FIX Pro to improve high
frequency dynamics, as well as Dolby B or C noise
reduction for the quietest recordings. An exclusive

ROX
FADE ol'

so- I -Eva

8215 Die-cast transport.

PAUSE

DD

pivoting headblock design maintains absolutely stable
head azimuth alignment.

Second criterion: reliability - In the studio, failures
necessitating repairs create havoc. Reliability is crucial.
That is why every Studer Revox machine has a massive
die cast aluminum transport chassis for rock -solid
stability. Every deck also has direct drive capstans and
servo -controlled direct drive reel motors. The Revox
B215 is no exception.

Third criterion: advanced operating features -
Other professionally inspired features include three
heads for off -the -tape monitoring, a real-time minute
and second tape counter, dual memory autolocate
facility, loop function, automatic start -of -tape cueing,
headphone level control and more.

The Revox B215. Swiss engineering and German
construction to please an audio perfectionist. In the
studio, or in your livingroo n.

WOVE)ER RE1/OX
1425 Elm Hill Pike, Nashville, TN 37210

615-254-5651
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IfyourCD player lase
it could read th

A compact disc
player that is reading the
disc correctly has one
thing in common with a
player that isrit.

Both must be heard
to be believed.

Because a compact
disc player will emit the
most breathtakingly live -
sounding music yoúve
ever heard from a record-
ing. Or it will emit spooky
binary codes in a
random order. It
mostly depends
on the laser.

At Mitsubishi,
there isrit a single
laser beam we
trust to accurately
read digital infor-
mation from a
compact disc. In-
stead, our DP -311R

(like all Mitsubishi
CD players) utilizes
three of them.

An innovative
three -beam servo
laser pickup constantly
monitors and corrects
the laser's position for
precise tracking.

At the same time,
our exclusive one -chip
Large -Scale Integrated
circuit keeps an eye on

This parallel clamp
grips the center of the
disc eliminating wobble
for remarkably
accurate playback.

Incredibly precise
Mitsubishi three -beam
tracking utilizes two
sub -lasers which con-
tinuously monitor and
correct the main laser's
position.

MITSUBISHI

_PO.1ER

fOr 021

COMPACT DISC PLAYER DP -311R

3AEAM711YSOt1PiC:KU? vSFJVYIWI(iiTtlUlll- -IN -

FtlGHRIG1D11Y1AN1(-RESCNANC:E=:Si RUCTURE
Lt1iVEAR=MDIDR IRACxNGMLCHAMSM

the disc's rotation speed
and maintains digital
error correction.

And parallel center
disc clamping mini-
mizes eccentric rotation.

In fact, Mitsubishi
engineers have come up
with ways to improve
everything from the way
the laser pickup transmits
digital data, to a unique
four -compartment chas-
sis that isolates critical
components from vibra-
tion and interference.

The result is a ma-
chine that can put your
favorite band in your
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living room.
Without the mess.
And this entire

symphony of elec-
tronic wizardry
is at your com-

8¡

mand via an
easy -to -use,
wireless remote
control.

You can program
up to 36 tracks. Repeat
a programmed selection,
an entire disc or a sec-
tion between any two
points. Without those
annoying interruptions
you may have heard from
other programmable

Enter No. 35 on Reader Service Card

compact disc players.
Because our linear
motor tracking system

has only one mov-
ing part for more
accurate playback

Newly- positioning and
developed

Mitsubishi Photo- faster cueing.
Direct amplifier

maintains signal integrity by com- And what
bining the photodiode detector
and preamplifier at the pickup. Mitsubishi engi-

neers haverit come up
with, our financial people
have. Which is why you
can purchase a DP -311R
using a Mitsubishi Three
Diamond Card'

So if you're think-
ing about improving
your sound system,

we suggest you visit
your local Mitsubishi
dealer and ask to hear
the DP -311R. If you
dorit, you might wind
up dlspapo\ntoed

mt MITSUBISHI
For (IS ?WM.' u¡; Our udilnrU Ca .. alf i'1'á o-1 J

est. 245_ In California 18001-1-A-2345 at. 245
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The interchannel phase
relationship is very good,
and the listening panel's
comments regarding image
stability were favorable.
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Fig. 7-Spectral output
of arm cartridge for
mechanical impulses
applied to armtube:
traces shown are average
of 16 impulses.
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Fig. 9-Interchannel
phase difference vs.
frequency from B & K
2011, band 7, pink noise.
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Fig. 10-
Time delay
between right
and left
channels. Right
channel leads
left by 4.0 µS.

Fig. 8-Interchannel
phase difference, using
pink noise from B & K
2011, band 7.

Figure 1 also shows that, above 1.5 kHz, the output of the
right channel was about 1 dB higher than the output of the
left and that the crosstalk was also higher in the right
channel. This was corrected by fussing a little with the
azimuth of the stylus. I think it is important to see what can
happen if the azimuth is not carefully adjusted.

Figure 2 shows the response of the K9 cartridge after the
azimuth was adjusted. Since the K9 is a moving -magnet
cartridge, the weight of the coils does not affect the moving
mass. The coils are wound with a large number of turns; this
increases the K9's output considerably over that of a mov-
ing -coil type, which must necessarily have many fewer
turns. This does mean, however, that the inductance of the
K9's coils is greater. The relatively large inductance of
moving -magnet cartridges means that they are generally
more susceptible to external loading by the preamplifier
inputs. In the top set of curves, the solid curve shows the
response of the K9 cartridge when the input resistance is
raised to 100 kilohms; the dashed curve is for 47 kilohms.
Both were run with 100 pF of input capacitance loading. The
bottom set of curves shows the effect of changing the
capacitance loading from 100 pF (dashed curve) to 250 pF
(dotted curve). Notice how the increased capacitance
raises the output at the peak but also lowers its frequency.

The low -frequency resonance of the tonearm/cartridge
combination is shown in Fig. 3. The rise, similar in both
channels, peaks at 8.0 Hz; its O of 5.7 is on the high side. If
a subwoofer is used, some care in positioning the turntable
will probably be necessary to prevent low -frequency acous-
tic feedback. Figure 4 shows the lateral and vertical re-
sponses from 2 to 100 Hz and indicates that the mass and
compliance are distributed fairly evenly in both planes. All of
the listening panel members felt that the sound of drums
and double bass was bigger and lower for the Linn combi-
nation than for the reference system. This is because the
reference system has a very well -damped low -frequency
resonance, and this was heard as "less" bass by the panel
members.

Figure 5 shows the response of the Basik LVX tonearm
and K9 cartridge to a slow sweep from 20 Hz to 1 kHz. The
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E&W REVISES AN EQUATION.
THE RESULT IS UNBELIEVABLE.

B&W have taken the Matrix quantum leap a stage

beyond. They challenged the view that only a size-

able and intrusive enclosure could possibly

produce a sound of true monitor quality.

That equation between size and sound quality is
now rewritten by B&W in their Concept 90 series
CMI/CM2 loudspeakers. Giving an Incredible

response to the wide dynamic range of today's
compact discs.

At one end a rich and satisfying bass output.

At the other, fastidious reproduction of the

most delicate passages.

Here is a loudspeaker whose mighty

performance is at home in
limited roomscapes... whose

perfectly

attuned to design -
conscious living.

The Matrix revolution - an historic breakthrough in enclosure design -

has lit the fuse. The honeycomb Matrix structure has virtually eliminated

unwanted radiation characteristics Setting you free to enjoy the pure.
uncoloured sound of the drivers.

With one of the last great barriers to perfect sound reproduction lifted,

B&W have undertaken an Intensive development programme using the

latest Computer Aided Design techniques. This has brought about a
new generation, demonstrating BBakrs sensitive shaping of audio for the

rest of the century. it's called Concept 90. CMI and CM2 are the latest
progeny of the state of B&W art.

THE MATRIX REVOLUTION.
SETTING SOUND FREE.

CMI.
AN INCREDIBLE SOUND SYSTEM.

CM2. THE POWER. THE GLORY.

For the resolute perfectionist. Concept

90 reserves a further dimension. The

supreme power and bass extension

la full 11/2 octaves morel of the CM2.

The CMI element crosses to the
slender sub -bass module of CM2 at

only 150Hz, leaving performance

unimpaired and giving a fully omni-
directional pattern of sound radiation.

Drivers are reflex loaded and deliver

perfect optimisation of output
and bass extension. In CM2

the maximum sound

pressure level is raised

to 107dB with superla-

tive accuracy and

stereo imagery. /
Enter No. 5 on Reader Service Card

By mouldirg the CMI enclosure and Matrix in one

piece and using a new glass -fibre reinforced

polyester material, B&W have drastically reduced

cabinet thi:kness - normally 15mm - to just 5mm.

The result, a gain of 46% internal volume and a
bass output which completely belies the CMI's
diminutive size.
Bass/midrange performance has been refined by
the introduction of a new version of the woven
Kg9Iar cone (used in B&W's celebrated 801 monitor(.

System sensitivity o' 85dB. Maximum sound

pressure level of 105dB lie 2,000 cuftl. The perfect

expression of the Concept 90 philosophy.

B&W Loudspeakers of America
P.O. Box 653
Buffalo, New York 14240
(416) 297-0595
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No glitches showing in the
slow -sweep test indicates
that this combination is
free of major resonances
that would color the sound.

LINN K9 CARTRIDGE IN LINN BASIK LVX TONEARM

Fig. 11-Tracking test of
K9 cartridge in Basik LVX
arm shows very little
jitter, which indicates
good stability. The
mistracking in the lower
graph is with the highest
level band of B & K
2010; the performance
is quite good.

I

10.8 KHZ

l5cr4/SEC ¡I

LINN K9 CARTRIDGE IN LINN BASIK LVX TONEARM

SHURE TTR-103 10.8 - POISED

10.8 KHZ

30

ipf-VVV

Fig. 13-Response to
10.8 -kHz pulse, Shure
TTR-103 test record.

absence of "glitches" in the response indicates that the
combination is free of major resonances which would cause
colorations in the sound. The listening panel's very favor-
able comments about voice reproduction with the Linn com-
bination verify the absence of resonance problems; such
problems usually affect the voice range most of all. I was
curious to see if any resonances would appear if I didn't
tiglIten the screw that holds the headshell in place. I plotted
response curves for this condition, but the fit of the head -
shell to the armtube is so snug that it didn't change the
shape of the curves at all.

1000.000 142 CURSOR
200HZ

.6.7 dBR

+8.7 d8R
2KHZ 20KHZ

E. M. LONG RSSOCIRTES r FREQ 20CM/SEC 25CM/SEC

LINN BASIK LAX TONEARM AND LINN II K9 CARTRIDGE RH2
BB OB

1KHZ TRACKING TEST
z -25.4 -18.9

3 -38.4 -18.9

-44.6 -23.6

1 ,111111,1 6 -51.1 -29.2

EMIR ,
IiiiiiiiY.-wlw,. l.lwfti

ODB= 10 CM/SEC

Á 8 -43.2 -29.2

A 9 -41.8 -24.7

II 11 -43.2 -28.8

N1 ~Mali1111~ III 111IMI
filAMl1111111Y, ,,,,rE

w A A p -
12

,

-45.2 -39.6
13 2 -37.2

Fig. 12-Spectrum
analysis of the cartridge
output when reproducing
the test tones of Fig. 11.
The third harmonic (at the

-ODD

--20

- -40

-60

-0013

-20

40
L

-60

cursor position) is 0.56%
for 20 cm S and 4.2% for
25 cm S. (Many cartridges
cannot track the 25 -cm S
band at all.)

Figures 6 and 7 show the output versus time and the
frequency spectrum for a mechanical impulse applied to the
Linn armtube. These data agree very well with some of the
comments made by the listening panel. The mechanical
energy produced by the stylus and entering the tonearm will
tend to excite this sort of response. The relatively long
decay of energy shown in Fig. 6 will tend to mask some of
the subtle inner details of the music. As can be seen in Fig.
7, most of the energy is in the midrange, which will tend to
add brightness to the music. Figure 7 also shows that there
are a number of peaks in this range. Despite the apparent
high -frequency roll -off shown in Fig. 1, the slow decay of
this upper -midrange energy enhances the perceived high -
end response. Comments about the "projection and clarity
of voice and the "brightness" and "sharp" quality of strings
and brass seem to correlate well with this phenomenon.

Figure 8 shows the interchannel phase relationship; if it

were perfect, we would see a straight 45° line. Here we
don't, but the measurement is still very good. Figure 9
shows that the phase difference between the output of left
and right channels is only 52.5° at 20 kHz, which means that
the time differential is only 7.3 µS. The panel's comments
regarding the Linn system's image stability were very favor-
able, with the reference system providing only slightly supe-
rior resolution. Figure 10 shows the time difference between
channels when reproducing the 1 -kHz square wave of the
CBS STR-112 test record. In this case the right channel
leads the left by only 4 µS, which is very good.

Figure 11 shows the output of the K9 cartridge when
reproducing the two highest bands of the 1 -kHz signal on
the B & K 2010 test record. While the 25-cm/S signal ap-
pears distorted, it is very stable. Most cartridges I have
tested will not track this band at all, and those that do show
a very unstable and jittery waveform. The spectrum for these
two levels is shown in Fig. 12. The upper trace, for the 20-
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Nowwe do forAmadeus what
we've always done for Mozart.

For years you've relied on
Yamaha to faithfully reproduce
the vibrancy and clarity of
your music.

Now, innovative
Yamaha technology
does the same for your
favorite movie videos
as well.

Introducing the
RX 1100U. The Yamaha receiver
that combines our legendary
audio quality with broadcast
quality video. A major enhance-
ment to our long line of successful
receivers.

In fact, the RX-1100U contains so many exciting
features, you might want to visit your authorized
Yamaha dealer and spend a few minutes exploring

them for
yourself.

Start by
playing a
video cassette

through the RX-1100U. And watch the results on the
finest video monitor.

The powerful new video -enhancing circuitry
restores clarity and sharpness to even the
weakest, noisiest video signal. So any
prerecorded tape looks network crisp.

Then grab a camera, shoot a few
minutes of tape on your own, and use the
video enhancer while making a third
generation dub.

You'll have a hard time telling the dub
from the original.

While you're at it, experiment with the new
video Rec Out Selector feature. Use it to mix your
video with different audio sources to create original
music backgrounds and sound effects.

Just like a post -production shop.
Next, take the most musically

demanding CD, crank open the 125
watt/channel* amplifier, and listen
to what's missing.

Distortion.
It's not there because the

RX-1100U boasts our new
Absolute Linear

Amplification
(ALA) circuitry.

This advanced amplifier tech-
nology injects a mirror

image of the output
distortion back into the
input stage. The dis-

tortion component drops
virtually to zero.

What's more, this
receiver has plenty of
headroom-up to
360 watts/channel into a
2 ohm load-so it's never

cramped by the wider
dynamic range and varying

speaker impedances associated
with digital sources.

Now, walk to the other side of the room, where
you can appreciate the new RS interactive remote
control to its fullest.

Notice how it packs fingertip operation of the
receiver, as well as other Yamaha RS -remote CD
players, cassette decks and turntables, into one slim
hand-held unit that ends coffee table clutter forever.

Home entertainment has certainly changed.
It had to. You started out as an audiophile and find
yourself becoming a videophile as well. Or vice
versa.

But you can still trust Yamaha to satisfy your
needs.

Because when you want to know what's new in
top performing equipment, we've always been the
ones to listen to.

Now, with our RX-1100U, we're the ones to keep
an eye on as well.

`125 W:rtl.. IL\h per channel. IH ,th channels drnwn nth. ri i fim>. (n .m 20 11120.1 N N 1 liz.:n ix. nu we than
0.015-i",. "Ii aavl I Lmun1C Dish ntinn.

YAMAHA 1887-1987
Yamaha Electronics Corj nation, USA, PO. Box 6660, Buena Park, CA 90622
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Did the panel members
like listening to music via
this Linn tonearm/cartridge
combination? Their answer
was a definite yes.

250.0000 HA CURSOR

0 HZ

-46.7 dBR

-32.4 dBR

2KHZ 20Kh Z

--[ALONG ASSOCIA ES

LINN BASIK LVX TONEARM AND K9 CARTRIDGE

FeeQ 15CM/SEC 30CM/SEC w1
HZ DB DB

as0 -48.0 -33.0
21-50.3 -35.0

1100 -54.5 -37 7

15 CM/SEC 1350 -59.4 -41.0 41

1650 -64.6 -46.7

61

V""\,
ORB= 10 CM/SEC "r~r

ODI
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J L.

1111
41

-

, -6

1

Fig. 14 -Spectrum
analysis of output from
signals shown in Fig. 13.
Distortion is 2.4% at
250 Hz for the 30-cm/S
level (bottom trace).
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Fig. 15 -Spectrum
analysis of distortion
products from signals
shown in Fig. 13. Note
that the frequency range
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shown runs only to 1 kHz
and that the level at the
arm/cartridge resonance
drops when the signal
level is raised (see text).

Y

LEFT CHA,N6L

J

Fig. 16 -
Response to
1 -kHz square
wave, using
CBS STR-112
test record.

1

LINN K9 CARTRIDGE AND LINN BASIK LVX TONEARM

RIGHT CHANNEL

1 KHZ SOUARE WAVE CBS S1'-llº

cm/S level, shows the second, third, fourth, and fifth har-
monics at progressively lower levels. This tends to produce
a sound which could be called bright but not necessarily
sharp or harsh. The increase in harmonics when switching
from the 20- to the 25-cm/S band is greater for the odd than
for the even harmonics, and this does result in a harsh
sound. Perhaps this is why, when listening to high-level
orchestral passages, the panel commented that the Linn
combination was "dry" and "reedy" while the reference was
"detailed" and "unrestrained."

Figure 13 shows the amplitude -versus -time response of
the Linn combination for the 10.8 -kHz tone burst on the
Shure TTR-103 test record. At the 30-cm/S level, a little
compression can be seen in the top of the waveform. The
effects of this are shown in the spectrum of Fig. 14. Since
the 30-cm/S signal is 6 dB higher in amplitude than the 15-
cm/S signal, the lower frequency components should also
be 6 dB higher in the lower trace. Instead, these compo-
nents are about 15 dB higher, which means that distortion at
these frequencies is increased. These overemphasized low-
er frequency components impart a "leaden" quality to bells
and cymbals. Still, the Linn combination fared well when
reproducing high-level, high -frequency sounds. The listen-
ing panel members indicated that they felt the performance
of the reference system was only slightly better.

In past reports I had noticed that, at higher levels, the
output at the lowest frequency shown in the tone -burst
spectrum plot was less for the 30-cm/S test signal than for
the 15-cm/S signal; I have now investigated this further.
Figure 15 is a more detailed look at the spectrum below 1
kHz. The output at the tonearm/cartridge resonance is about
10 dB lower for the 30-cm/S signal than for the 15-cm/S
signal. The only explanation I have for this seemingly incon-
gruous result is that the energy from the stylus/groove inter-
action is being spread into the upper frequencies by what is
called, in mechanics, a "forcing function." After all, the
energy comes from the stylus -groove interaction, and if it is
used to increase the output at other frequencies, then the
energy available to excite the tonearm/cartridge resonance
must necessarily be less. I would be interested in any other
explanations that readers might have for this phenomenon.

Figure 16 shows the 1 -kHz square -wave response of the
Linn combination. This is typical for a cartridge which has a
fast roll -off near the upper end of the audio spectrum. After
you have seen a number of these plots and have compared
them to the amplitude -versus -frequency response plots of
the same cartridges, you can predict the frequency re-
sponse fairly well using the square -wave data alone. Since
some test reports on cartridges and CD players show
square waves but not response curves, this can be a quick
way to assess the high -frequency performance.

Conclusions
You should really draw your own conclusions about this

arm and cartridge from the data and discussions contained
in this report. But for those in a hurry, here is a fairly direct
summation. I asked the panel members whether, if they
owned the reference, they could also enjoy music as repro-
duced by the Linn Basik LVX tonearm and the K9 cartridge.
The answer: Definitely yes! Edward M. Long
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THE ADCOM GFP-555
PREAMPLIFIER

ninilei I'I'
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A remarkable combination of exceptional performance, flexibility and value.
The GFP-555's musical performance is outstanding-by any

measurement or listening criterion. For example, Stereophile*
calls it "one of the most satisfying preamps around in terms of
overall tonal balance ... You can go back to it after a few weeks
and still feel it to be basically right; it reveals most associated
equipment as more colored than itself.'

At the same time, the GFP-555 is surprisingly affordable.
Again, from Stereophile "It outperforms several 'competitors'
from the $2500 bracket ... you may well find that you just
saved $1500 to use on new speakers, turntables, CD players,
or wine:'

Here are just a few examples of how we did it. The GFP-555's
gain path includes the most innovative state-of-the-art linear
amplifiers ever used in high fidelity components, and is simple
and direct from input to output.

The speed of the gain stages is almost fifty times faster than
CD or LP signals. And the noise and distortion measurements
are incredibly low. Direct coupling makes possible a frequency
response from below 1 Hz to beyond 400,000 Hz.

Superb construction, incorporating regulated power supplies
with large filter capacitors, provides superior performance no
matter how widely the musical signal or AC line voltage may
fluctuate.

As for flexibility, you can listen to any source while taping
from another. There's an unusual number of inputs and
outputs, plus adjustable phono gain and capacitance.

If you'd like the full story of this remarkable preamplifier
and the review from Stereophile*, please write. Of course, the
fastest way to hear its demonstrably superior combination of
sonic performance, flexibility and value is to visit your nearest
Adcom dealer.

Vol. 9 No. 7 (Nov. 1986)

ADCOM
11 Elkins Road, East Brunswick, NJ 08816 201-390-1130

Distributed in Canada by PRO ACOUSTICS, INC.,
Pointe Claire, Quebec H9R 4X5

Enter No. 1 on Reader Service Card
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EQUIPMENT PROFILE

ELECTRO-
COMPANIET
EC -1 PREAMP

Manufacturer's Specifications
Gain at 1 kHz: MM phono, 36 dB;

MC phono, 56 dB; CD, 20 dB.
THD at 1 kHz for 5 V Output:

Phono, less than 0.0025%; CD. less
than 0.003%

Overload at 1 kHz for 0.2% THD:
MM phono, more than 200 mV; MC
phono, more than 25 mV; CD, more
than 10 V.

Channel Separation at 1 kHz:
Phono, greater than 80 dB; CD,
greater than 80 dB; tuner, greater
than 90 dB.

S/N: Phono, less than 80 dB, A -
weighted, re: 0.5 mV.

Equivalent Input Noise: Phono,
0.2 µV; CD, 3µV; tuner, 0.4 µV.

The maker of th s simple but elegant preamplifier, the
Norwegian firm of Electrocompaniet, was founded in 1974.
Originally, its purpose was to produce amplifiers based
upon a design developed by Dr. Matti Otala, a well-known
Finnish audio engineer and theoretician. Since then, the
company's line has broadened to include audio amplifica-
tion equipment that handles signals ranging from a few
microvolts in amplitude to several hundred watts of power.

Much of the four -page owner's manual that accompanies
the EC -1 is devoted to explaining the design philosophy
behind the preamplifier. The designers conducted listening
tests and concluded that conventional distortion, of the
nonlinear type that occurs in the transfer function with re-
spect to time, correlates closely with audible imperfections
in amplifier performance. As we all know, one way to reduce
measured distortion is to increase negative feedback, but
the designers' listening tests showed that this was not the
way to improve audible performance. They concluded that
while negative feedback might reduce one obvious form of

RIAA Accuracy: ±0.1 dB, 20 Hz to
20 kHz.

Overall Loop Feedback: Phono,
20 dB; line, 20 dB.

Maximum Output for 0.2% THD:
More than 16 V.

Dimensions: 17.3 in. W x 3.5 in. H
x 10.4 in. D (43.9 cm x 8.9 cm x
26.4 cm).

Weight: 13.2 lbs. (6 kg).
Price: $1,995.
Company Address: c/o Mel Schil-

ling, Music & Sound Imports, 30
Snowflake Rd., Huntingdon Valley,
Pa. 19006.

For literature, circle No. 93

distortion, it can and does affect other important parame-
ters. On the other hand, they found that amplifiers or pream-
plifiers completely devoid of negative feedback are also
audibly deficient.

This dilemma was solved by Electrocompaniet in an un-
usual (though not totally original) way. Feedback is applied
only locally, around individual stages, thus avoiding overall
feedback from output to input stage. This concept, accord-
ing to the designers, was further expanded to take care of
phase and interface distortion between the EC -1's stages.
The designers applied loop feedback around only those
stages where such feedback resulted in audible improve-
ments. Stability margins were also widened, since feedback
no longer affected overall frequency response.

The RIAA equalization function is accomplished by a two -
stage, all -passive network, using 1% metal film resistors and
1% polypropylene film capacitors. High -frequency roll -off
components for the playback curve are placed as close as
possible to the cartridge input to achieve a higher overload
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The EC -1's THD is only
0.0037% at 1 kHz. This is
remarkably low, especially
for a preamplifier with no
overall loop feedback!

margin at the treble end of the spectrum. Low -frequency
boost is handled by the second stage to achieve a better
signal-to-noise ratio and improved overload characteristics
at low frequencies.

All stages incorporate cascode circuitry, which helps to
linearize the preamplifier at high frequencies. The power
supply has separate regulators, with extended open -loop
frequency response, for each stage and channel. The EC -1
I tested came with its power transformer in a separate
cylindrical housing that was connected to the preamp by a
cable about 40 inches long. This arrangement was to en-
sure that any hum fields generated by the transformer would
have little effect on the preamplifier's audio circuits. The
most recent version, the importer tells me, uses a special
low -hum transformer mounted inside the unit.

Cartridge matching for moving -coil cartridges is handled
by two resistors in each channel. To match the impedance
of a given cartridge, you select one of four values for R1
from the seven pairs of precision resistors supplied, and
insert it into a socket on the p.c. board (no soldering is
required). Then you select one of three values for R2 to
adjust gain to match the cartridge's impedance. (The lower
the impedance of a moving -coil cartridge, the lower its
output is likely to be.) The EC -1 comes with two pairs of
resistors already mounted on the p.c. board and five more
pairs in transparent bags that are stapled to the owner's
manual. A diagram of the moving -coil pre -preamplifier
stage is also supplied, showing the location of R1 and R2.

Control Layout
The only rotary controls on the face of the EC -1 are the

concentrically mounted volume and balance knobs at the
extreme right. When the volume control is rotated fully coun-
terclockwise, much of the circuitry is turned off, but some
critical circuits remain operative and ready for use without
any warm-up time (assuming the power toggle switch at the
left of the panel is switched on). A tiny red light near the
volume control indicates that the preamp is in standby mode.

As you might guess, there are no tone -control circuits in
the EC -1. All remaining controls are two- or three -position
toggle switches. Included are a tape "Dubbing" switch
(tape 1 to 2 or tape 2 to 1), a "Tape 1/Tape 2" selector
switch, a "Source/Monitor" switch, an input selector switch
(phono, tuner, or CD), and a three -position switch that
selects full (0 -dB) gain. -20 dB gain, or audio muting. The
latter position cuts off output altogether: the 0 and - 20 dB
switch positions give a choice of normal gain settings so the
user can pick the one that allows use of the main volume
control's most linear region when listening at low levels.

The rear panel of the EC -1 is equipped with neatly ar-
ranged rows of gold-plated input and output jack pairs. The
MM/MC selector switch is a toggle at the far left, adjacent to
the phono input jacks. Just to the other side of these jacks is
the ground terminal. The socket for the long power -trans-
former cord that was needed for the version I tested is at the
right end of the rear panel, as far removed from the phono
input stage as possible.

Measurements
Input sensitivity for the high-level inputs, referred to 0.5 V

output, was 35 mV. The moving -magnet phono inputs re-
quired 0.83 mV for the same level of output. The moving -coil
inputs required 80 µV of input to reach 0.5 V output with the
volume control turned up fully-that is, once I had selected
the proper values of R1 and R2 for the relatively high source
impedance of my signal generator. (The resistors that were
in place when I received the unit had been selected for the
lower impedances typical of MC cartridges: with those re-
sistors, I needed 0.4 mV from my generator to attain full
output.)

Figure 1 shows how THD varied as a function of frequen-
cy for an output of 1 V, with overall gain via the high-level
inputs set for approximately 10 dB. Considering the fact that
there is no overall loop feedback in this preamplifier, the
THD levels are quite remarkable-only 0.0037% at 1 kHz,
for example! SMPTE-IM distortion for the same test condi-
tions measured only 0.0067%. Maximum output obtainable
from the preamp via the high-level inputs was 16.0 V before
significant levels of distortion were evident. Phono input
overload for the MM inputs measured 300 mV; for the MC
inputs it measured close to 30 mV.

Perhaps the most impressive thing about this preamplifier
is its moving -magnet phono signal-to-noise ratio. I mea-
sured S/N of 83 dB for a 5 -mV input signal with the volume
control set for an output of 0.5 V. When you consider the fact
that the high-level input S/N measured 86 dB referred to 0.5
V input and unity gain, the result for the MM phono section is
truly superb, among the best I have ever obtained for any
preamplifier's phono stage. Figure 2A is an analysis of the
MM phono S/N characteristics. Figure 2B shows the distri-
bution of noise relative to 0.5 V output for the moving -coil
phono inputs, with 0.5 mV of signal applied and the master
volume control adjusted to provide the reference output.
The RIAA equalization was accurate to within 0.15 dB.

One characteristic of a precision preamplifier/control unit
that I feel is extremely important (but which is seldom
measured) is volume -control tracking. Once the balance
control is set for equal output from both channels with the
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THE AMPLIFIER THAT CHANGES swbch. In thsbmonobdged mode

THE MEANING of THE WORDS
"PEAK PERFORMANCE

IN AN AUTOMOBILE:'
With our new Phase Linear PLT 150

Turbo amplifier, the mere act of sitting
in your car can become an exhilarating
experience.

Because we build into each one the
uncanny ability to boost its power, and
sustain that power, during those crucial
moments when your music makes in-
ordinate demands on your stereo system.

Thus, the Turbo ensures that every
musical peak, every rousing crescendo,
comes through flawlessly.

OUR TURBO AMP INCREASES YOUR CAR'S
DYNAMIC HEADROOM.

Our new Turbo amp achieves its
power boost- its dynamic headroom-
with what we call a "smart" power supply.

Walls d8
9

180

150 7

120 6
IDO

Roa

60 0

2

40 I

POT 150 TURBO
DYNAMIC HEADROOM

A reservoir of energy on which it can
instantly draw,
in times of need,
to swell from a
normal 30 Watts
per Channel
to an awesome
150 Watts per

30
20 50 100 150 200 250 000 050 400 450 500
eoM Sgnal Domn.n (m Seal Channel.
And because our amp sustains this

burst of power 25 times longer than the
industry standard, it produces a truer
sound than any amplifier in its class.

Even truer than larger, costlier amps
that depend totally on their brawn for
lack of our turbocharged brain.

OUR AMP PROVIDES PLENTY OF POWER
TO PLENTY OF SPEAKERS.

The new Phase Linear PLT 150 is
stable to 2 Ohms. Which means it can
continue to deliver its awesome power
should you find yourself using it with
more than two speakers.

And if you need even more power,
(rare as the case may be), whether for
speakers or subwoofer applications,
we've planned for this as well.

We've designed our PLT 150 Turbo
Enter No. 24 on Reader Service Card

each amp then produces a signifi-
cantly beefed up 90 Watts RMS, 180
Watts Peak, to one speaker through

one channel. Supplying you not only
with a tremendous source of power, but
tremendous proof that the only thing
better than one PLT Turbo amp is two
of them.

AN AMP THIS POWERFUL
DESERVES A STRONG SPEAKER.

Luckily, at Phase Linear we build
speakers rugged enough
to handle the power of
our amps.

Our Phase Linear
Graphite speakers.

Each one, built with rigid graphite
cones, responds more quickly and accu-
rately than paper cone models to intense
fluctuations in peak performance music.
And because they tend to "break up"
less at higher volumes, you can blast
away all day without the slightest hint
of distortion.

So if you've been thinking of buying
a car stereo amp, we suggest you try our
new PLT 150 Turbo. It may not help
the way your car drives. But with the
right equipment, it will definitely get
you going.

Phase Linear" a Division of International Jensen Inc
Pha.. Linear* o a reeonred trademark of In¢mavonal Jensen Ina

READY

EZEMIEMI
GRAPHITE'"

Making the best of sound technology.
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Some LPs seemed to have
new sparkle and a sheen
I hadn't noticed before.
The EC -1 may well have
been the reason.

Fig. 1-THD vs.
frequency, high-level
inputs.
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volume control set at its maximum position, balance should
be maintained for a wide range of volume settings. In this
regard, the EC -1 performed extremely well. I could not
measure more than 0.2 dB of channel imbalance at any
setting of the volume control from maximum to -60 dB.

Use and Listening Tests
I tried to select truly superb source material for my listen-

ing tests of this very expensive preamplifier. Aware that
incremental improvements in sound quality as a function of
price are asymptotic, I certainly didn't want any deficiencies
in the source material to mask whatever minimal superiority I
might hear from a preamp in this price class. (While I am not
of the school that maintains that there is no difference in the
sound of reasonably designed amplifiers and preamplifiers,
neither do I expect to detect gross audible differences.)

The setup for these listening tests consisted of the pream-
plifier itself, a Forté Audio Model 1 power amplifier, a newly
acquired Sony DTC-1000ES DAT recorder, and my refer-
ence CD player. Initially, the monitor loudspeakers used
were KEF 105.2 units, which have long been standard
fixtures in my listening room. Later, I substituted a pair of
B & W Model 300 speakers, which have served as standbys
when I want to judge components using somewhat less
costly transducer systems. Finally, I used the same elec-
tronics but switched to a newly acquired pair of DCM Model
250 Time Windows, which are bipolar speaker systems.

CDs used in my tests included a Denon recording of
Mozart's "Clarinet Quintet in A Major" (28C37-40, Japanese
import) and several tracks from Telarc's latest sampler (Vol-
ume 4, CD -80004). Although stereo imaging and overall
tonal response varied from one speaker system to the next
(no great surprise), at least one characteristic was consis-
tent regardless of the speakers used. That characteristic
was an openness of sound, a lack of restricted or strained
quality, which clearly distinguished the EC -1 preamplifier
from lesser models.

I used the DAT machine to record live speech (my own
voice and my wife's); in playback, the system described
above reproduced the voice recordings with a clarity that
surprised this home recording hobbyist.

The LPs used were fairly old but reliable discs (I haven't
purchased an LP in some time now, for reasons known to all
of us). A few of my favorites, Mobile Fidelity's Original
Master recording of Holst's "The Planets" (MFSL 1-510) and
Telarc's recording of Saint -Satins' Symphony No. 3, the
"Organ Symphony" (10051), seemed to have new sparkle
and a sheen that I had not noticed previously. It's logically
hard to attribute the improvement merely to the presence of
the EC -1 in the signal path, but that may well have been the
reason.

It is difficult to justify a price of nearly $2,000 for any
preamplifier these days, especially since there are preamps
and even integrated amplifiers whose sound quality might
be indistinguishable from that of the Electrocompaniet EC -1
for most listeners, and barely distinguishable for a few keen -
eared listeners. But, as we all know, to that keen -eared few,
any audible improvement seems to be worth paying for,
regardless of how much that improvement costs.

Leonard Feldman
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Only Sony offers the most advanced headsets
for every mindset.

Look to the company that listens to digital
audio four different ways.

If you're going to invest in the world of digital
audio, then only the right kind of headphones will do.

That's why you'd be most comfortable with
headphones made by Sony, The Leader in Digital Audio.
Like our best digital equipment, Sony's advanced
headphones are designed to let you realize the full
potential of digital sound reproduction.

Each Sony model is built with sensitivity, utilizing
the most precise technology available. For example,
cobalt diaphragm drivers for superior musicai resolution

and wider dynamic range; linear crystal, oxygen -free
copper wiring for less signal path resistance, and
gold-plated contacts for the finest possible conductivity.

And if all that sounds good to you, listen to this:
Sony offers more types of advanced headphones for
the widest variety of digital audio applications. So try one
on and see what it's like to get the most from your music.

After all, once you've paid for the finest digital audio
components, anything less than Sony wouldn't be a
sound investment.

Headphones. SONY
1987 Sony Corporation of America Sony arid The Leader in Dig dal Audio are trademarks of Sony THE LEADER IN DIGITAL AUDIO
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Pioneer's Revolutionary 40" Proj ecnon Monitor
To go into all the reasons why the Lenticular Screen result in cla7zling,

new Pioneer SD P401 is the best projec- true-to-life color.
tion monitor you can buy would require a You may gather from all this that wt
great deal of engineering explanation... take video very seriously at Pioneer. So

An explanation of what our Dynam- that you can have the finest picture ever
is Focus circuit, Interlace Optimizer seen on a projection monitor: With black-

circuit, Time Compression Border er blacks, whiter whites. Greater contrast
Correction circuit and Wideband Comb and truer color. Plus the sharpest picture
Filter do to give you video with 560 lines you've ever seen, period. Pictures as
horizontal and 400 lines vertical resolu- bright and sharp and clear when seen
tion-pictures so sharp you can practical- way off to the side as they are when
ly count the blades of grass in a meadow viewed straight -on.

Or just how our Direct -Coupled The SD -P401 is of course fully cable -
Liquid -Cooled Lens System, Single capable. Stereo -capable too, with its
Front -Surface Mirroi Dynamic Picture MTS decoder. It has a] the inputs and
Optimize_,160mm Power Lenses and outputs needed for the most complex
Super High Voltage CRT's wore together A/V system. And it's only 23 inches deep.
to yield a once -unreachable 350 foot- If you're impressed with what cent
lamberts of brightness. into this monitot you'll be doubly

Or how our High Voltage Stabilila- delighted: to we what :omen out of it. Sc.
tion circuit, Dynamic Gamma Crcuitry see the SD-P4C at your Pioneer dealer
and Dynamic Black Level Correction today, and .se: for yourself why this big
circuit deliver superior contrast, contrast -Picture is today's revolution _n high
so startling you've never seen the likes of -esolution. Fór more reformation, call
it before. 1-800- 421-1404.

Or why our Color Noise lledurtion
circuit and Double -Sided Black 1\4a:1 -ix 0 irJuo Nil C

Not Evolutionary Revolutionary
©1987 Pioneer Electronics (USA) lac., Long Beach, CA Actual cl.rs +i i ctit picture shown.
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EQUIPMENT PROFILE

HAFLER
XL -280
AMPLIFIER

Manufacturer's Specifications
Power Output: 145 watts per chan-

nel, continuous, both channels driv-
en into 8 -ohm loads. 20 Hz to 20
kHz; 200 watts into 4 ohms. 20 Hz to
20 kHz; 400 watts, bridged mono,
into 8 ohms.

Rated THD: 0.05% at 8 ohms; 0.1%
at 4 ohms; 0.1%, bridged mono. at 8
ohms.

SMPTE IM: 0.04% from 1 watt to 145
watts at 8 ohms.

Phase Shift: Less than 0.25°, 20 Hz
to 20 kHz.

Damping Factor: 300 re: 8 ohms.
Input Sensitivity: 1.6 V rms for 145

watts at 8 ohms.
Slew Rate: 75 V/µS (using 10 -kHz,

60-V peak -to -peak square wave).
RiseTime: 0.7 µS (10% to 90%, us-

ing 10 -kHz, 60-V peak -to -peak
square wave).

David Hafler is one of audio's true pioneers. Like Avery
Fisher, Herman H. Scott, Sidney Harman, and a few other
outstanding innovators, he was seeking better sound repro-
duction back when audio was still the hobby of a limited
few. Amazingly, Mr. Hafler and his engineers continue to
innovate. Taking theft cue from an often -stated goal of audio
aficionados, they have come up with the XL -280, an amplifi-

S/N Ratio: Greater than 100 dB.
Frequency Response: 10 Hz to 50

kHz. ±0.1 dB.
Power Consumption: 150 VA at

idling: 1,200 VA maximum.
Dimensions: 17 in. W x 5V8 in. H x

101/2 in. D (43.2 cm x 13 cm x 26.7
cm).

Weight: 27 lbs. (12.3 kg).
Price: $600 assembled; $525 in kit

form; XL -10 test unit. $50.
Company Address: 5910 Crescent

Blvd., Pennsauken. N.J. 08109.
For literature, circle No. 94

er that comes as close to being the proverbial "straight wire
with gain" as any I have yet tested or listened to. Further-
more, Hafler has devised a simple but clever way of "tweak-
ing" the amplifier so that it continues to act like a "straight
wire with gain" even when it is driving real -world speaker
loads instead of the resistive loads used in testing. In order
to make this adjustment, it is necessary to use a small

26 AUDIO/NOVEMBER 1987

AmericanRadioHistory.Com



Behind this equipment is the best thins

Did you turn the page? If you didn't,
go ahead. And then come back.

We've just shown you the other side
of our new D Series Components to
expose an extraordinary breakthrough
in digital sound reproduction.

For the first time ever, our engineers
have utilized fiber optics in an external
link between the D Series Compact
Disc Player and the D Series Integrated

KENWOOD ti,,_,,, VM TMYR KT -WOOD.wen
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Amplifier. In short, our fiber optic cable
allows raw digital data to be transmitted
to the amplifier in its purest possible
form-light. And because light is totally
impervious to outside interference,
there's no line loss between the compact
disc player and amplifier. None.

The result is pure CD sound as you've
never heard it before.

Having discovered the missing link
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C

4- that's ever happened to digital sound.

to pure CD sound reproduction, our
engineers could have quit while they
were ahead. But that's not their style.

Instead they set out to develop an
equally remarkable tuner. And they
succeeded. The D Series Tuner incorpo-
rates a unique Pentacle Power Supply
and 4-D Circuit. Together, these inno-
vative features add up to
FM reception that literally K E N

-2-, E- -
FCC NAT REC RA'

gives new meaning to the word clear.
If you're beginning to get the idea

that our new D Series equipment is
the best thing that's ever happened to
digital sound, we suggest that you
call 1-800-4-KENWOOD for the loca-
tion of your nearest authorized dealer.
Just tell them you've seen the light.

WO OD And now you'd like
to hear it.

KENWOOD ATººo
RO 91M» TWIRL

KCNW000 CORPORATION

MOAT OUT

[NE . 0

KENW00D RA.nam
STEREO OIORM ARM..

K

KENWOOD OPamºu
~CT PM PIARA

KENW000 CORPORATION

OPTGL 7"a1V.1 OAKi.LL

l
INPUT 2kW00C CORPORAfCORPORATION41T 1
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PLAY SEC
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Hafler has a simple but
clever way to "tweak" the
XL -280 so it acts like a
"straight wire with gain"
even with real -world loads.

device that Hafler calls the XL -10. Since the adjustment
need be performed only when the amplifier is first installed,
you may not want to spend the extra $50 for it, so check with
your Hafler dealer. He might very well lend you an XL -10. A
readjustment would be necessary only if you changed loud-
speakers, and even then, the amount of readjustment re-
quired might very well be minimal or even inconsequential.

The principle involved in using the XL -10 is easily under-
stood by looking at the schematic of Fig. 1. One channel of
the stereo amplifier to be adjusted is used as a driving amp,
while the other channel is subjected to the test and adjust-
ment procedure. First one sets a slide switch to position B
and connects a suitable signal (such as interstation noise on
an FM tuner, or even a music signal) to the input of the
driving amplifier. Then volume is adjusted to a comfortable
level as one listens through headphones or a monitor speak-
er. Next, the slide switch is moved to position D. and the
coarse and fine controls are adjusted until a distinct null is
achieved. In this switch setting, the direct signal from the
driving amplifier is being subtracted from the same signal
after it has been fed through the test amplifier channel. The
purpose of the fine and coarse controls is to adjust the
signal level to the input of the test amplifier so that an overall
gain of unity is achieved. The deeper the "null" created as
these controls are adjusted, the closer the amplifier under
test is to being a "straight wire with gain." It does not matter
if the driving amplifier alters the signal in any way, since the
output of that driving amp is used to feed the speakers or
phones directly and the same output is used to drive the
amplifier under test.

In addition to the test for a null, it is possible to conduct a
very accurate A/B comparison between the "straight wire"
sound (the driving amp's direct output) and the sound of the
test amplifier playing the same signal. To do this, you simply
alternate between the A and B switch settings. (For a more
complete discussion of this type of test, see "Nulling Out
Amp Distortion" in the February 1987 issue.)

Since these tests measure how an amplifier operates with
a specific load, the XL -280 has adjustments in each channel
which "tweak" the amplifier to match whatever speaker
loads are connected to it. Using these adjustments, you can
make the test null so deep that you hear hardly any sound at

DRIVING
AMP

252' OHMS,
COARSE

ADJUSTMENT

2 2 KIEOHMS,
I WATT AMP

UNDER
TESTr1

100 OHMS,
FINE ADJUSTMENT

27 OHMS

Fig. 1-Schematic of
Hafler's XL -10 test fixture.
Switch position A is for
listening to the output of
the test amplifier, position
B for bypassing to hear
the driving amp's direct

PEm.,,TE
op

A I I A

("straight wire") output,
and position D for the
differential null test. All
switch sections are
ganged. See text.

all when the XL -10's switch is in its D position. I will have
more to say about how this adjustment actually worked
during my use and listening tests, but first let's take a look at
the amplifier itself.

Control Layout and Circuit Highlights
A large, rocker -type power on/off switch at the lower right

of the front panel is the amplifier's only control. An optional
rack -mounting kit is available. On the rear apron, I found a
mono/stereo bridging switch, gold-plated input jacks for
each channel, five -way speaker -cable binding posts, and
separate fuse -holders. As received, the fuses in the holders
had a rating of only 2 amperes. A quick calculation revealed
that these fuses would allow me to measure continuous
power levels no higher than 32 watts into 8 -ohm loads and
no more than 16 watts into 4 -ohm loads. The owner's man-
ual points out that these fuses do pass the amplifier's full
power on normal musical peaks while still protecting what-
ever speakers you might be using. However, the manual
also indicates that, as far as the amplifier is concerned, one
can substitute fuses rated at 7 amperes. Even under contin-
uous -power tests, this would allow me to reach maximum
power levels of 392 watts per channel into 8 ohms and close
to 200 watts per channel into 4 ohms. I therefore made the
substitutions for my bench tests.

The circuit of the XL -280 represents something of a de-
parture from previous Hafler amplifiers. The input jacks feed
four J-FETs in a double -differential push-pull cascoded in-
put stage. The second stage current -mirrors the input. The
usual input capacitor and output choke found on most
amplifiers have been eliminated in this design to reduce
phase shift at frequency extremes. The circuit is direct
coupled throughout, and power -supply capacitors are by-
passed. Completely separate power supplies beyond the
common power transformer reduce interchannel interaction,
and total power -supply capacitance amounts to over 31,000
µF. The output stage employs MOS-FET devices.
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The Hafler XL -280 is a very
clean -sounding amplifier,
and the power it delivered
was more than I'm ever
likely to need.

_

Wb.rt I- W
GH" - 50

GKH, 12 W

2. = Vy` POWER

Fig. 2-THD + N vs.
power and frequency,
8 -ohm load. Note that
THD scale is logarithmic.

ar

1

0kH 0'N
20 1.Hz.

1 á

Fig. 3-Same as Fig. 2 but
with 4 -ohm load.
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Measurements
Figure 2 shows how THD + N varied as a function of

 power output level and frequency when the amplifier was
connected to 8 -ohm loads. At the rated power level of 145
watts per channel, THD was only 0.0085% at mid -frequen-
cies, 0.012% at 20 Hz, and 0.035% at 20 kHz. The 0.1%
distortion level was not reached until the amp was delivering
174 watts at 1 kHz, 167 watts at 20 kHz, and 162 watts at 20
Hz. Dynamic headroom at 8 ohms was a bit more than 1.0
dB, while damping factor measured 111 at 50 Hz re: 8 -ohm
loads.

A complete set of measurements was also made with the
amplifier connected to 4 -ohm loads; THD + N versus fre-
quency and power output level is shown in Fig. 3. At the
rated output level of 200 watts per channel, THD measured
0.016% at 1 kHz, 0.057% at 20 kHz, and 0.017% at 20 Hz.
The amplifier delivered 225 watts per channel at 20 Hz
before THD rose to 0.1%; for the same distortion level, it

delivered 252 watts per channel at mid -frequencies and 240
watts per channel at 20 kHz.

Dynamic headroom when driving 4 -ohm loads measured

more than 2.0 dB, which means that even considerably
higher short-term power levels could be delivered during
music reproduction. The SMPTE-IM distortion was 0.03% for
the rated power level of 145 watts into 8 -ohm loads and
0.063% for the rated 200 watts per channel into 4 -ohm
loads. The CCIF-IM distortion was only 0.0015% at rated
power when driving 8 -ohm loads, rising very slightly to
0.005% when 4 -ohm loads were connected.

The XL -280 exhibited one of the widest bandwidths of any
amplifier I have ever measured. Its frequency response
extended from 5 Hz to 600 kHz for the -1 dB points and
from 2 Hz to 650 kHz for the -3 dB roll -off points. Input
sensitivity for 1 watt output was 125 mV. It was not possible
to measure signal-to-noise ratio in strict accordance with the
EIA/IHF amplifier measurement Standard since this amplifier
does not have an input -level control. As an alternative,
measured S/N with respect to 1 watt output and read an A -
weighted figure of 96 dB. Translated to rated output, this
would correspond to an S/N of 117.6 dB.

Use and Listening Tests
The Hafler XL -280 is, first and foremost, a very clean -

sounding amplifier. Power level delivered to my reference
loudspeakers under actual listening conditions (4 ohms
nominal impedance) was more than I was ever likely to
need, even considering the fact that my reference speakers
are fairly low in efficiency. I also connected the amplifier to
three other sets of loudspeakers that were currently in my
lab; in each case, the Hafler had no trouble driving them to
more than adequate levels, and there were no problems
caused by any of the speakers' impedance characteristics.

I had hoped that at least one of the speaker systems I

used in my listening tests would require a drastically differ-
ent setting of the internal "tweaking" controls. (These con-
trols, by the way, are accessible from the top of the amplifi-
er; one simply removes a couple of small plug buttons and
uses a long screwdriver to make the adjustments.) The fact
of the matter is that the setting which produced the most
complete "null" when I connected Hafler's little XL -10 A/B/D
switchbox to my reference speaker systems was pretty
much the same as when the other speakers were connect-
ed. Furthermore, the musicality of the amplifier did not
audibly change when I departed slightly from the ideal
setting. Perhaps the speakers that I used did not present as
great a problem to the amplifier as other models might have.
It is entirely possible that, under some circumstances, an
audible improvement might be detected when adjustments
are made.

From my own point of view, I was more than pleased with
the sound of the XL -280 even before I "tweaked" the internal
potentiometers. The amplifier's construction and audible
performance are fully consistent with what I have come to
expect from David Hafler and his organization. I did not see
the XL -280 in kit form. However, judging from other Hafler
units offered as kits, I would guess that almost anyone who
has used a soldering iron and the simplest of electronic
hand tools would have no trouble assembling it and having
it work perfectly the first time. Purchased fully assembled,
the Hafler XL -280 is a real bargain. As a kit, it would be even
more so! Leonard Feldman
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Introducing the Bose 401'M direct/Reflecting speaker system:
Our most affordable floorstanding speaker.

What separates the 401 system from
other speakers? Direct/ReNecting
speaker technology. Takinc their cue
from a live performance, D rect/
Reflecting speakers deliver a precise
combination of direct and reflected
sound. The result is a sense of musical
realism and impact usually experi-
enced only during a live performance.

Only Bose makes DirectaReflecting
speakers. To the listener, the benefits
are immediately obvious:
 Full stereo-so you enjoy
natural, balanced stereo
throughout the listening area,
no matter where you stand
or sit.
 Even sound distribution-
so you hear the correct blend
of instruments and vocals
everywhere in the room, no:
just between the speakers.

Each speaker has two long -
excursion 61/.," woofers that operate
in a computer -designed ported
enclosure, for deep, powerful bt ss
with low distortion. The 2" tweeWr
delivers crisp, clean highs.

Copyright 1997 Boas corpo.Yo M'101s reserved Covered,
patent tights Issued andlor pending Product spectficatens end tezrK
subject to change erthout not,ce.

 Lifelike spaciousness-your
music sounds life-sized, instead of
being confined to the speakers.

The 401 system craws on the
design heritage of the wodd-
acclaimed Bose 901 Direct/
Reflecting speaker system. A result
of years of ongoing research, the 401
system is built around the Stereo
Space"' array, an innovative way to
achieve a sense of rnusiic3l realism
usually heard only during a live:
performance.

Since conventional speakers
raciate primarily direct sound,
stereo is heard in only part of
ti -e room.

The40t systeT projects both
direct and reflected sound,
providing full stereo every-
where.

Enter No. 8 on Reader Service Card

What separates the 401 system
from all other Direct/Reflecting sys-
tems is that it's Bose's most affordable
floorstanding loudspeaker. It gives you
true musical realism at less than half
the price of a 901 system.

Tie 401 system's spaciousness,
lifelike performance and high power
handling capability combine to bring
out he best in today's source material-
especially digital compact discs
and hifi video. And like all Bose

products, it's subjected to the
Syncom computer compre-
hensive quality assurance
program.

Audition the new Bose 401
system soon at your nearest
Bose dealer. For more informa-
tion, write Bose Corporation,
Department AU , The Mountain,
Framingham, MA 01701.

The 401 system consists of two
slim, mirror-inage speakers
that require less than one
square foot of floorspace each.

Better sound through research.
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EQUIPMENT PROFILE

AUDIO-TECHNICA
AT -9400
STEREO
MICROPHONE

Manufacturer's Specifications
Type: Twin unidirectional electret

condenser.
Frequency Response: 60 Hz to 17

kHz
Impedance: 1.5 kilohms per chan-

ne'
Sensitivity: -53 dB re: 1 mW per 10

dynes, cm2 (1 mW/Pa).
Connectors: Twin mini -phone plugs

with n. plug adaptors.
Power Supply: Internal AA cell.
Accessory Supplied: Swivel mount

with '/6 -in. -27 thread.
Dimensions: 87/16 in. L (21.4 cm):

head, 21/4 in. W x 11/., in. H (5.7 cm
x 3.8 cm): cord length. 9 ft.. 10 in.
(3 meters).

Weight: 7.1 oz. (201 grams).
Price: $49.95.
Company Address: 1221 Commerce

St.. Stow. Ohio 44224.
For literature, circle No. 95
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The AT -9400 is a low-cost microphone intended for use
with cassette tape recorders. It offers the convenience and
economy of a single microphone for stereo recordings, and
it is considerably more "high-tech" and complex than its low
cost might imply.

A stereo microphone is most effectively used at a dis-
tance from a group of sound sources such as musical
instruments, vocalists, or people speaking. The stereo spa-
tial perspective adds realism to recordings of many events
ranging from concerts to weddings. Sometimes, a stereo
microphone is used to pick up a single source; in that case,
to assure a stable center image, the mike must be placed a
few feet away from the source. A stereo microphone is not
appropriate for close-up vocal or instrumental use. Stereo
mikes are primarily used for classical music, where the
acoustics of the auditorium or studio, as well as natural
spatial perspectives, are important. In commercial pop mu-
sic recordings, multiple single -element microphones are
used with large mixing consoles. In audiophile applications
with no mixing board, the stereo microphone may be used
out in front of live performances to capture the true spatial
perspective of both pop and classical music.

The earliest stereo microphone configuration was an X -Y
pair of figure -eight (velocity) microphones, invented by
Blumlein in the 1930s. The AT -9400 consists of a pair of
cardioid-pattern electret condenser elements with coinci-
dent horizontal axes (Fig. 1). Most professional stereo mi-
crophones have elements that are situated on a common
vertical axis, but their horizontal axes may be up to 2 inches
apart. I think the layout of the AT -9400 is good. because the
elements are only about 1 inch apart, and the mike is easy
to aim because of its axial pickup direction. The back of the
capsule cage represents an acoustic obstacle behind the
elements, and very detailed directional responses had to be
measured to ascertain its effect.

A cardioid element has a pickup pattern about 120° wide,
and an X -Y array of cardioids is usually angled at 90° to
120°. A wider angle gives a broader stereo image and more
room ambience. The AT -9400's elements are angled 120°
apart -a good choice for a fixed -angle stereo microphone
for amateur use, since audiophiles using short cables and
low stands may be likely to place the mike too close to the
sources.

The elements of a stereo microphone each receive
sounds from both left and right at the same time. Localiza-
tion of a source is accomplished solely by the relative
intensity of the reproduced sound from each channel of
speakers or headphones. For example, a sound source on
the microphone axis is attenuated 3 to 6 dB (depending on
frequency) by the cardioid patterns of the elements. The
reproduced image will be perceived centrally because of
equal intensities in left and right channels. This is known as
"intensity stereo."

A tape made using a stereo microphone can reproduce
spatial perspectives very accurately, and this is true regard-
less of whether playback is via headphones or via speakers.
Tapes made with spaced mikes do not reproduce such
accurate images. but the imagery is more "colorful" or
"spatial."

A wealth of information on electret microphones, stereo

microphones, and stereo microphone arrays and perspec-
tives, as well as an extensive bibliography, may be found in
the July/August 1985 issue of the Journal of the Audio
Engineering Society. Authors include myself, Streicher,
Dooley, and Knoppow.

For best imagery, the AT -9400 should be positioned so
that the sound sources lie mostly within the 120° angle
subtended by the elements (Fig. 1). The reader may wisely
observe that the useful pickup angle extends 60° to either
side of this 120° angle. These two areas on the far left or far
right may be thought of as reserved for pickup of reflected
sound or room ambience. The microphone should always
be oriented with the on/off switch facing up.

The casing of the AT -9400 is all plastic, appropriate to a
low-cost microphone. The cable is short but highly flexible
and of excellent quality. The connectors are of high quality.
Two microphones were received for review, packed in light-
weight cardboard boxes. Save for brief data printed on the
boxes, no instructions were provided. I think the addition of

A

B

120°

o 240°

LEFT CAPSULE RIGHT CAPSULE

60° 180°

120°

LEFT CAPSULE

180°

Fig. 1-Capsule layout of
the AT -9400. The angles
for the left capsule (A)
correspond to the
response curves shown

120°

120°

RIGHT CAPSULE

300°

240°

in Figs. 3 and 5; angles
for the right capsule (B)
are for use with
Figs. 4 and 6.
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A lot of TV manufacturers are trying to sell you audio equipment w os
most outstanding feature is its resemblance to their TVs. At Akai, we take audio -
for -video a lot more seriously.

Akai's origins are in high fidelity and we never forget it. When we build
audio/video equipment, we produce components that do an audiophile proud.

Consider our AA -V405 Receiver. Instead of a paltry 35 or 40
watts per channel, the AA -V405 produces 100 watts per channel
(continuous, 0.05% THD, 20 Hz -20 kHz into 8 ohms). To add
life even to mono signals, we've designed a special Surround
Sound stereo circuit. To correct the faults of so many video
sound tracks, we've built in a seven -band graphic equalizer.
And a full function remote control lets you operate the entire
system from your listening/viewing position.

The Akai AA V405 has all the connections you'll need to
integrate your video system perfectly. Three TV antenna

"° ómáwithout remóecontroould inputs plus a cable converter output handle your RF needs.

Akai Division, Mitsubishi Electric Sales America, Inc., 225 Old Very Brunswick Road. l'iscatawac, NI O8854
For the location or your nearest Altai dealer, call Toll -Free 1 -N00 -421.11x0.
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AA -V405 -B Receiver

Three direct -line video inputs and three vi et o its accommodate a pair of
VCRs, a video disc player, and video monitor. If you're impressed, you're not alone.
The judges of the CES Design & Engineering competition have already cited
the AA V405.

To round out your Akai AudioNideo system you can choose from a variety
of components built to stand on their own, not as an adjunct to someone's market-

ing program. Akai Digital Oversampling
CD Players, Twin -Field Super GX Head
Cassette Decks, and P -Mount Turntables
consistently earn praise from reviewers
throughout the world. They are the

tangible results of Akai's master plan to develop audio and video components of
such high caliber that audio and video truly become one.

AKAI

Akai's CD -A305 -B Compact Disc Player
boasts digital oversampling and 36 -track programmability.

Where audio and video are one.
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Played through speakers
or headphones, tapes made
with a stereo mike can
very accurately reproduce
spatial perspectives.

B

LEFT

Fig. 2-Impedance of left
(A) and right (B) capsules.
The two curves are
virtually identical, and
impedance (920 ohms at
1 kHz) is lower than the
rated 1.5 kilohms. Note
that impedance scale is
logarithmic.

Fig. 3-Frequency
response of left capsule
within its 120° useful
pickup angle. The 0° curve
is on the capsule's axis,
300° is on the axis of the
microphone handle, and
60° is for ambience
pickup from the
microphone's left. All
responses were measured
at 24 inches from the
sound source except for
the dashed portion of the
0° curve, which was
measured at 12 inches.
Reference level (0 dB) is
-47 dBV/Pa.

a detailed instruction sheet would benefit the user and add
little to the cost. The internal battery is easy to replace. The
mikes were used from time to time over a six-month period,
and the cells did not lose energy.

Measurements
The rated impedance of this mike is 1.5 kilohms per

channel, which is quite high compared to the 150 -ohm
ratings typical of professional mikes. The actual measured
value of 920 ohms per channel (Fig. 2) is considerably less
than the rated value. (The same value was obtained for both
samples.) An Aiwa F990 cassette recorder, which I use for
concert recordings, has an actual input impedance of 10
kilohms, so it does not impose any significant loading on the
AT -9400.

For frequency response tests, I used a 30 -foot extension
cable of the shielded, twisted -pair type normally used for
mikes with balanced outputs. This was connected to an
"unloaded" 150 -ohm transformer -coupled input of a profes-
sional mike preamp, without hum, noise, or pickup of radio
stations. I would not recommend using a longer extension
on any mike with an unbalanced output.

The mikes were used for a concert recording prior to the
lab tests, with excellent results. I was interested to find out
why a mike costing only $25 per channel sounded so good.
The frequency response tests were conducted with a 2 -
inch -diameter precision sound source.

Audio-Technica provided no clues to the orientation of the
capsules inside the wire cage, but by placing a bright light
behind the cage, I was able to measure a 120° included
angle between the capsules. Normally, I measure micro-
phones with cardioid patterns at 0°, 90°, and 180°. I look for
a 6 -dB reduction in output at 90° and a "null" (which I define
as a reduction or cancellation of at least 15 dB) at 180°.
However, since the angle between the capsules of the AT -
9400 is not a multiple of 45°, I decided to measure at 60°
increments of rotation of the microphone. To keep things
consistent, these angles will be stated with respect to the
respective capsules, as shown in Figs. 1A and 1 B: 0° at the
capsule axis and continuing counterclockwise to 60° at the
capsule's left, 180° directly behind the capsule, and 300°
(360° - 60°) at a point 60° to the capsule's right. Using this
notation, sounds centered with respect to the microphone
handle will be at 300° for the left capsule and 60° for the
right.

The above test resulted in 12 response curves with the
mike at 12 inches from the source and another dozen at 24
inches. (Bass boost due to proximity effect vanishes for a
cardioid at 24 inches and beyond.) The capsule cage ge-
ometry is asymmetrical with respect to each capsule, so
each capsule's 60° response curve is not the same as its
300° curve. This asymmetry required that each capsule be
tested throughout 360° rotation. But how could this data
best be displayed? Three curves per figure seemed best,
for easy interpretation, so two graphs are presented to show
the performance of each capsule. These are divided into
two angular regions: The frontal area of useful pickup and
the rear where sound is rejected.

Figures 3 and 4 show the frontal curves for each capsule.
In recording, sound sources should lie in the 120° angle
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Still don't see it? That's the whole
dea beh nd Koss' revolutionary
nfrared stereophone system.The
Koss Kordless' Stereophone.
\low, you can enjoy all the bene-
=its of stereophone I stening with
no strings attached. And while
the cord may be missing, the
great Sound of Koss isn't. The
Kordless system is so advanced
it provides a full 20-20KHz fre-
quency response at less than
1% distor=ion. Plus e -lough signal
to fill a large room. Yet is as easy
to use as convent onal stereo -
phones. Just plug the Kordless
transmitter into y rtually any
receiver or amplifie. and turn it

CAN YOU
FIND THE

STEREOPHONE
CORD IN THIS

PICTURE?
on. Roam around the room listen-
ing to a record. Dance to a CD.
Enjoy stereo or mono TV broad-
casts and videos in bed. Or
whatever else moves you. Sound
impressive? You bet it does. And
the best way to appreciate this
major advance in technology is
ID visit your neares: Koss Kord-
lass Stereophone dealer. One
I sten, and you'll never sit still
for ordinary headpl- onesagain.
- Koss Stereophores, 4129 N.
Port Wasnington Rd , Milwaukee,
WI 53212. Koss Limited, 4112 S.
Service Rd., Burling:on, Ontario
L7L4X5. Koss -Europe: CH -6855,
Stabio-Switzerland.

® KOSS°
stereophones

Emer No. 29 on Reader Service Card
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Axial (0°) curves show a
rising but smooth response
extending from 40 Hz to
19 kHz, a range that beats
the published spec.

between capsules: pickup in this area is shown by the left
capsule's 0° and 300° curves (Fig. 3) and the right capsule's
0° and 60° curves (Fig. 4). To examine the AT -9400's re-
sponse to reverberant sound. look at the 60° curve for the
left capsule and the 300° curve for the right.

The axial (0°) curves show a rising but smooth response
from 40 Hz to 19 kHz. exceeding the specified 60 Hz to 17
kHz. The off -axis curves are similar but ragged above 4
kHz, due, no doubt, to grille and cage effects. This wide-
ranging response is quite good for a low-cost mike and. in
my opinion. well tailored for general-purpose use. In live
recordings of pop music. where the mike is picking up
mostly amplified sounds, the rising high -frequency re-
sponse will improve the clarity of muddy vocals. Pop groups

often play in small rooms where the bass becomes intense.
and I think the bass roll -off will be an advantage in those
situations. In classical recording, the mike may be good as -
is for organ, but for orchestral recording some equalization
might be best. The axial curves may be used as a guide to
setting a graphic equalizer: aim for a flat response first. If

the mike is poorly situated, you may find that its bass
attenuation will reduce ambient noise and that its treble
boost will add clarity. It might therefore be best to use no
equalization in such problem situations.

Figures 5 and 6 show the responses in the region of
rejection, towards the rear of the mike. I was pleasantly
surprised to find that rejection approximating 15 dB is main-
tained at both 180° and 240° for each capsule. The latter is

IN THE STUDIO

The great thing about stereo micro-
phones is their ability to capture true
spatial relationships of sound
sources while providing the listener
with the ambience of the chosen re-
cording space. Unfortunately, nearly
all stereo mikes cost a fortune. And if
you choose to use two matched
mikes in a stereo configuration, your
cost will still be very high. With a
suggested retail price of $49.95, the
Audio-Technica AT -9400 is very inex-
pensive.

I realize that Audio-Technica creat-
ed the AT -9400 for different fields
than the ones I usually work in-es-
sentially rock, pop, and jazz. How-
ever, I felt that this mike could have
some real uses other than those for
which it had apparently been intend-
ed-recording conferences or family
events, with portable tape decks or
home decks.

I used the AT -9400 with sound -re-
inforcement systems as well as with
professional and home recording set-
ups. First I tried the mike with a choral
group singing a cappella. Here I

wanted to see how well the mike
picked up its signal within a good
stereo perspective, how well it reject-
ed signals-and noise-from the
sides and rear, and how well it reject-
ed extraneous noise and unwanted
room ambience. The condenser ele-
ments are angled far enough apart to
capture a good stereo spread and
space, but not so wide as to accept
unwanted reverberation and noise
from the rear. The mike did very well

on all counts, picking up and trans-
mitting the a cappella voices clearly
and cleanly, and I was very pleased
with the final recording.

While recording backup singers on
a rock session, I found that if you use
the AT -9400 as an ambient mike rath-
er than as a primary mike (you would
then mix the primary and two ambient
signals together to get a blend), you
need to turn up the mike gain fairly
high. Unfortunately, this creates a
noise (hiss) problem. If you pay spe-
cial attention to miking distance and
source levels, you won't have any
problems.

Another drawback I encountered,
when using the mike in a music club,
is that the AT -9400 cannot be han-
dled while being used to record. The
one-piece plastic body is not shock -
mounted or insulated to prevent han-
dling noise. Any recording will need
to be done with a stand or desk
mount.

In addition to recording vocals, I

also used the AT -9400 as an ambient
mike for recording a small jazz group
(watch those miking distances!), as
well as to record electric guitar and
synthesizer. When recording electric
guitar, I placed the mike about 3 to 5
feet from the amp's speaker cabinet.
This distance allowed for low noise
while permitting stereo recording.
(The optimum distance will vary ac-
cording to amp level and miking ef-
fect desired, so experiment.) At me-
dium levels, the mike signal was
clean and punchy. Miking in stereo

permits you to record two signals si-
multaneously; thus, you can equalize
the two signals differently or process
them with special effects individually.
This all makes for a thicker, more
powerful guitar sound. For those re-
cording on personal 4 -track cassette
machines, this saves time and makes
the recording sound stronger. At
moderate guitar amp levels, the AT -
9400 sent usable, undistorted signals
to the tape machine, and that's exact-
ly the kind of signal I wanted.

While recording synthesizers, I

used the AT -9400 as an ambient
mike. I fed the synth signal through
speakers into the main recording
room, where it was picked up by the
AT -9400. I then combined this signal
with the direct signal from the key-
board. Where string synthesizer
voices are being used, this combina-
tion provides additional realism. I was
happiest with the AT -9400 in this ex-
periment. I wanted to capture greater
ambience and realism on tape, and
this stereo mike performed the job
admirably.

The Audio-Technica AT -9400 one -
point stereo microphone is a very
useful tool for its intended use of re-
cording family events and miking
conferences, but it also is very good
for home and small -studio music re-
cordings. (Major studios will have
other, much more expensive stereo
mikes.) The AT -9400 brings another
source of creativity to the musician
and home recordist, and I am all for
that. Hector G. La Torre
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SONOGRAPHE SYSTEMS:
For Those Whose Discriminating Taste Exceeds Their Means

Whether your preference is for the warm glow ofa string quartet, or the driving rhythm
of hard rock SONOGRAPHE will recreate the mood of live performance. Conceived and
engineered by conrad-johnson design to achieve sonic excellence far exceeding their
moderate prices, each SONOGRAPHE component offers commendable performance
in systems of the highest quality. 'ibgether they constitute a complete system of near
reference quality at an affordable price-less than $3000 for cd player, preamplifier

amplifier and monitor speakers.

the conrad-johnson group
2800R DorrAve  Fairfax, VA 22031  703-698-8581
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Hiss may sometimes be
heard on recordings of
weak sources, but higher
noise is an acceptable
trade-off for low cost.

Fig. 4-Same as Fig. 3
but for the right capsule.
The 0° curve is on the
capsule's axis, 600 is
on the axis of the
microphone handle. and

Fig. 6-Same as Fig. 5
but for the right capsule.
Here, the 120° curve
coincides with the axis of
the left capsule, 240° is to
the rear of the microphone
handle, and 180° is directly
behind the capsule.

300' is for ambience
pickup from the
microphone's right.

iB0

Fig. 5-Frequency
response of the left
capsule in the region of
sound rejection. The
120' curve is to the rear
of the microphone handle.

240

180' is directly behind
the capsule, and 240°
coincides with the axis of
the right capsule. On -axis
(0°) response is given for
comparison.

probably a benefit of the cage effect; the 120° and 240°
curves, each taken at the same angle to the capsule's axis.
do not match as they would for unobstructed capsules.

The rectangular cross-section of the cage means that
responses in the vertical plane will not, in general, match
those in the horizontal plane. Olson taught us many years
ago that the poor treble response of a microphone with a
long ribbon element in the vertical plane was not generally a
problem. because sound sources commonly lie in a hori-
zontal plane. (He didn't mention tall pipe organs and perfor-

mances of Mahler's "Symphony of a Thousand.") Now we
have shorter ribbons and diaphragms smaller than 1 -inch
diameter (the AT -9400 appears to have small -diameter cap-
sules) which offer uniform response and directivity up to
very high frequencies in any direction.

Only the left capsule of the AT -9400 was tested in the
vertical plane (Fig. 7). Note that the angles are indicated
with respect to the axis of the handle, midway between the
two capsule axes, so that the "axial" (0°) curve of Fig. 7
should be identical to the 300° curve of Fig. 3. (It is close
enough.) The "off -axis" curves of Fig. 7 are therefore farther
off the capsule axis than indicated. Looking at the 0° and the
60° curves, it is seen that the response in the vertical plane
is as good as in the horizontal plane. The rejection at 120° is
poor, and this seems to have been traded for the extra
rejection measured in the horizontal plane.

This test is relevant to the question of "what points straight
ahead?" in X -Y coincident microphone arrays and in X -Y
stereo microphony. The answer is that the capsules must
have very good (high -frequency) response off -axis. Gener-
ally, this means the capsule must be no more than 12 to 16
mm in diameter, although very thin 25 -mm capsules, such
as the double -diaphragm units in the AKG C-422 stereo
mike, have good response off -axis. Otherwise. sources in
the center will sound muffled compared to those to the left
and right. The 300° curve of Fig. 3 and the 60° curve of Fig.
4 show the response to a centered source, and these
adequately match the 0° curves of those figures.

What happens when L and R are summed to form a
center or monaural channel? To conduct this test, the sound
source must transmit phase -coherent sound pressures to
the two capsules. My 2 -inch precision sound source can
closely meet this requirement. Two identical preamps were
used. Figure 8 shows that the L + R response is essentially
the same as the L and R curves (300° and 60° off capsule
axes), save for slightly greater amplitudes of dips and
peaks. No deep nulls are seen up to 19 kHz. The capsules
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The Meitner ST 50 amplifier and PA 6
pre -amplifier. Musical. Transparent.

Powerful. Together they promise
flawless music reproduction. MUSEATEX

A Total System Approach: Meitner
Electronics, CD Players, the AT 2
Turntable and Museatex Accessories.
Museatex Audio Inc. (514) 333-6661.

Enter No. 36 on Reader Service Card
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AURICLE

TANDBERG

COMPACT DISC
PLAYER
Company Address: 122 Dupont St.,

Plainview, N.Y. 11803.
For literature, circle No. 96

The Tandberg 3015A Compact Disc
player has two notable distinctions.
First, it is one of the best players I have
ever heard, and I've surveyed more
than 100 different models. Second, it is
the first Philips -based 16 -bit player that
I have heard which really sounds bet-
ter than the previous Philips 14 -bit ma-
chines. Like most audiophile gear, the
Tandberg 3015A is expensive, retail-
ing at $1,895. It is, however, not only
technically outstanding but sonically
outstanding as well.

I have not encountered the Tand-
berg's impressive sound characteris-
tics in any of the other new Philips -type
16 -bit, four -times oversampling ma-
chines that I have listened to, in spite
of the fact that the new Philips 16 -bit
process should produce better resolu-
tion, better imaging, better ambience,
and smoother high frequencies with
less edge. The shift from a 14- to a 16 -
bit process should increase signal res-
olution and improve dynamic range by
12 dB.

This shift also allows the manufactur-
er to remove the noise shaping used to
give the earlier players a signal-to-
noise ratio of 96 dB rather than the 84 -
dB ratio theoretically resulting from a
14 -bit decoder. The four -times over -
sampling system, originally producing
the equivalent of 16 -bit resolution in
14 -bit units, allows the new players to
achieve S/Ns approaching those of 18 -
bit players without a noise -shaping de-
vice. Tandberg uses a third -order Bes-
sel filter (-3 dB at 30 kHz) instead of a
steep filter which presents potential
phase problems.

The new Philips D/A chip provides a
separate D/A converter for each chan-
nel in a single housing. This eliminates
the temperature differences-and the

resulting sound differences-that
might occur with separate chips. It also
allows the manufacturer to eliminate
potential group -delay problems inher-
ent in using one D/A converter for both
channels.

Despite all this technical potential,
the other Philips -type 16 -bit machines I
have heard all have annoying sound
problems not present in the earlier 14 -
bit players. They have better resolution
and better imaging, but they do not
have better ambience, nor do they
have smoother, less edgy high fre-
quencies. In fact, they have a fatiguing
upper midrange which becomes
steadily more annoying with time, far
too little depth, and a rather two-di-
mensional ambience which empha-
sizes left -to -right distinctions without
giving a proper hall effect or a convinc-
ing placement of individual instru-
ments or soloists. The other Philips -
based 16 -bit CD players have also
seemed to be vaguely out of focus in
low-level passages.

Even though these players measure
better than their predecessors, I can't
help disliking their sound. Given the
choice, I would much rather hear mu-

sic reproduced through a better -quali-
ty 14 -bit machine such as the Sono-
graphe than through a new 16 -bit play-
er such as the Magnavox CDB650 or
the Mission PCM 7000.

The Tandberg 3015A, however, is
proof that the problems lie in the exe-
cution and not in the technology per
se. The Tandberg has the cleanest
overall sound of any machine I have
yet heard, rivalled only by the best
samples of the Cambridge and the lat-
est top -of -the -line Sony models. Its
depth and ambience are excellent. In
fact, it delivers far better sonics in ev-
ery aspect of its sound stage and up-
per -octave performance than either
the initial 14 -bit version of the 3015A or
any of the competing Philips -type 16 -
bit players I've heard to date.

The 3015A also has an audio section
to rival that of any competing high -end
machine. The analog stages are all di-
rect coupled, and there are no. series
or coupling capacitors from the D/A
converter to the output jacks. De -em-
phasis is done with a passive filter, and
all negative feedback is eliminated
without any significant increase in dis-
tortion. The 3015A also uses polypro-
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BOUND VOLUMES

BACK ISSUES

BINDERSISLIPCASES

BOUND VOLUMES

Great Reading, Great Price!

A ready reference for audiophiles! A full year of AUDIO is carefully
hard -bound for easy reference. Complete volumes for the years 1979
through 1984 are available. Only $24.95 including shipping and
handling.

TO ORDER: Indicate year(s) requested and send check or money order,
NO CREDIT CARDS, to: AUDIO Magazine, 1515 Broadway, New York, NY
10036, Attn: Bound Volume Dept. Allow 4 weeks for delivery.

BACK ISSUES

1N1

Single -copy back issues of AUDIO
from 1983 through current issue are
available. (Note: April, August, and
October 1983 are unavailable.) $5.00
per issue postpaid.

BINDERS/
SLIPCASES

Maintain your AUDIO collection
in these top-quality binders or
slipcases. Binders, $9.00 each;
3/$26.00; 6/$50.00. Slipcases,
$7.65 each; 3/$22.00; 6/$40.00.
Include $2.50 per order for postage
and handling.

TO ORDER: Indicate issue/binder/slipcase. Include proper amount for postage and handling. Please
add your applicable sales tax. Allow 6-8 weeks for delivery. Make check/money orders payable to:
Audio Magazine, P.O. Box 765, Holmes, PA 19043. DIRECT TOLL -FREE ORDER NUMBER:
1-800-345-8112. Use your Visa, Mastercard or American Express card. $10.00 MINIMUM CREDIT
CARD ORDER.

pylene capacitors and high -precision
metal resistors.

This attention to the analog stages
pays off-just as it does in a good
preamp. It may well explain the excel-
lent overall sonic balance, including
the deep, powerful bass, which is bet-
ter controlled and more detailed than
in the earlier 14 -bit version of the
3015A. The bass and midrange are up
to the quality of the highs and the
sound stage.

The 3015A, perhaps the
best CD player available,
is a tribute to Tandberg's
skill in listening as well as
in design.

Dynamics are also very good. In

spite of their theoretical capabilities,
many CD players seem to have trouble
either with low-level passages or with
sudden major shifts in volume or musi-
cal energy, when compared to records
or master tape. The Tandberg is free of
most such problems.

If I were to suggest improvements in
the 3015A, they would involve adding
a few of the best sonic features of the
top-ranking competition. I'd want to
add an upper octave that had not only
the 3015A's detail, but the sweetness
of the upper octaves in the California
Audio Labs players. I'd want to add all
the outstanding depth and instrumen-
tal placement of the Sonographe. I'd
want to add the filtering or equalization
adjustments that allow a player to
match a given CD, such as those on
the Cambridge. Finally, I'd like just a
touch more openness, to match the
sound that the PS Audio had.

Barring perfection, however, the
Tandberg 3015A is clearly a leading
candidate for the best CD player pres-
ently available. It is one of the most
exciting and musical players, and it is

a tribute to Tandberg's skill in listening
as well as in design. Tandberg has
long produced some of the best -
sounding cassette decks and perhaps
the best -sounding consumer version of
an open -reel tape recorder. The 3015A
is proof that this company is now
emerging as a much broader -based
high -end firm. Anthony H. Cordesman
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DYNAMIC RELATIONSHIP.
The remarkable FM sensitivity of NAD's new Monitor Series tuner is the perfect
match for the exceptional dynamic power of our new Monitor Series amplifier.

In analyzing our new Monitor Series tuner and amplifier, it's easy to focus on specifications. For example, the 4300 tuner's real
world FM sensitivity rating is unequaled and the 3300 amp can produce over 300 watts per channel of dynamic power.

But what makes them outstanding products can't be isolated to one or two specifications. What makes them a great combination ..
is a combination of a lot of things. They blend power and sensitivity. They mix the latest in state-of-the-art technology with proven
ideas we've used for years. They combine major performance breakthroughs with subtle, yet highly useful, design features.

They are the result of a thousand thoughtful, careful and (we think) correct design decisions. For example .. .
 NAD's proprietary FM NR system in the 4300 tuner reduces noise in weak stereo signals by as much as 10dB (improving its
sensitivity rating for 50dB stereo quieting to an astonishing 9µV at 3000). It is, arguably, the world's most sensitive tuner.

 The 4300 uses a switchable IF circuit that allows you to choose between "full window" or "narrow window" tuning. The FCC
assigns each station a 200kHz-wide "window" on the FM band. But in areas with numerous FM stations, small portions of the
broadcast signal of one station will sometimes drift into another station's assigned "window" The 4300 lets you "zoom in" on the
central portion of the 200kHz window for any specific station, eliminating annoying interference from adjacent broadcasters.

 fining the 4300 combines the accuracy of digital technology with the convenience of a traditional analog knob. We find that most
people much prefer spinning a heavy flywheel to holding down a little button.

 The 3300 integrated amplifier uses NAD's innovative "Power Envelope"
technology to produce +6dB of dynamic headroom. Conservatively rated at
60 watts per channel, the 3300 produces 300 to 400 watts per channel (depend-
ing on speaker impedance) of usable, real world music power.

 Every circuit in the control section of the 3300 is designed with very high
headroom and extremely low noise to handle any signal source. Its total dynamic
range, measured with respect to the output of a CD player, exceeds 110dB.

 We chose professional quality, semi -parametric tone controls for the 3300.
They provide genuinely useful corrections, without veiling or coloration.

In short, what makes the 3300 and 4300 special ... is a long story. If you'd like to
read it, write for our Monitor Series brochure. Or visit your authorized NAD
dealer-and hear the result of a thousand design decisions, correctly made.

NAD 5300 Compact Disc Player
NAD 6300 Cassette Deck
NAD 4300 Stereo liner
NAD 3300 Integrated Amplifier

Rack handles are optional equipment.

The Monitor Series From
For more informal= send mis coupon to NAD (USA) INC.1575 UNIVERSITY AVENUE I NORWOOD, MASS. 02062

Narre

Address

City State Zip

NAD
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MOBILE FIDELITY'S
LATEST

JOHN EARGLE

Dunng the golden era of
analog stereo LPs, Mo-
bile Fidelity Sound Lab

held a unique position in the
record industry. Their ap-
proach was to license master
tapes from main -line compa-
nies, lavish care on all stages
of transfer and manufacture,
and come up with superior
pressings, which sold in the
$16 range. High -quality, real-
time cassettes also entered
the picture, as did UHQR vi-
nyl pressings, which carried
that art to its limit.

With the advent of the CD,
more and more record com-
panies started to lavish
tender loving care on their
master tapes, and Mobile Fi-
delity's competitive position
had to be redefined. Sixteen -dollar LPs
became virtually obsolete overnight,
inasmuch as the marketplace could
support only one expensive medium,
the CD.

While Mobile Fidelity continues to
make high -quality product in all for-
mats, it is the CD which is now in the
commanding position. Not content to
stay with conventional technology, the
company has recently embraced a
type of CD known as the Ultradisc, on
which the metallizing step is carried
out using gold instead of aluminum. A
claimed advantage is that the gold sur-
face is more uniform than aluminum,
rendering the surface more evenly re-
flective and hence more error -free.
This is a pretty tenuous claim, since
the error -correction scheme used in
the CD is so robust that even large
burst errors can be corrected in stride
with no audible effects. Another
claimed advantage is the long-term
stability of gold as compared to alumi-
num. We won't know this for several
more years, lab tests notwithstanding.

In any event, the sample Ultradisc I
received is stunning to look at, and it
has program content to match. It is a
jazz sampler (UDCD-JS1A) licensed

from Cafe Records, with source materi-
al going as far back as the mid -'50s.
There is beautiful playing by the likes
of Zoot Sims, Charlie Barnet, Sarah
Vaughan, Maynard Ferguson, Max
Roach, and Shelly Manne, and most of
the cuts show recording techniques
that have stood the test of time.

More vintage jazz is contained in
three CDs licensed from the BBC. Vol-
ume 1 is titled New Orleans (BBC CD
588), volume 2 is Chicago (BBC CD
589), and volume 3 is New York (BBC
CD 590). The titles are largely self-
explanatory; source material is mostly
from the '20s and '30s. The transfers
from old 78s have been carefully
made, and the pseudo -stereo pro-
cessing is pleasing enough. (Those
who do not care for such embellish-
ments can operate their preamps in
mono mode and effectively recover the
original sound.) Highly recommended
for old-time jazz buffs.

For jazz diehards, there are two in-
teresting documentary releases. Old
rehearsal tapes of Billie Holiday, re-
corded in Las Vegas in the early '50s,
give an interesting picture of the artist
both in conversation and song (Billie
Holiday in Rehearsal, MFCD 840). Max

Roach and Clifford Brown are
presented in pretty good
mono sound from the bebop
era of the early '50s. These
performances have not been
previously released, and the
playing is first rate (Daahoud,
MFCD 826).

Mobile Fidelity's reemer-
gence is based not so much
on technology as on market-
ing expertise. They have re-
cently entered into an agree-
ment with the Melodiya Re-
cord Company of the
U.S.S.R., and they are cur-
rently issuing titles from that
company's archives.

I received two items in the
Melodiya series. The more in-
teresting of these is a record-
ing of Rachmaninoff's Sym-

phonic Dances for Large Orchestra,
Op. 45 (MFCD 858). The performance
is by the U.S.S.R. TV and Radio Large
Symphony Orchestra, conducted by
Vladimir Fedoseyev. Neither orchestra
nor conductor is known to me, and the
ensemble tends to make up in brio
what it lacks in finesse. The recording
is excellent; however, the total playing
time of 35 minutes falls way short of
expectations for a CD.

The other Melodiya release is a dou-
ble CD set of Popular Symphonic
Pieces by Soviet Composers (MFCD 2-
862). The Bolshoi Theatre Orchestra is
conducted here by Mark Ermler. The
fare is largely taken from film and ballet
scores by Prokofiev, Khachaturian,
Shostakovich, Shchedrin, and others.
Much of the music is spotty, and the
playing, I am sorry to say, is pretty
bad.

My recommendation to Mobile Fidel-
ity is that they proceed with the best
artists and the best repertoire guid-
ance they can get in their relations with
Melodiya. What is needed to make the
project a success is selection of top -
rate artists and ,music, of which there
are plenty. Both Melodiya releases in-
clude notes in English and Russian. A
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You get out of our new Sherwood S -2770R CP digital remote -control receiver what you put into it. like your
TV audio. YourVCR audio and video. Your compact disc player. Your turntable. Your tape deck. Your everything. All in
stereo. At 74 watts per channel.

The S -2770R CP even has the ability to synthesize

stereo from monaural sources, such as normal
broadcast and cable TV Add an extra pair of

speakers in the back of your entertainment

room and turn it into a theater.

The S -2770R CP can decode rear

channel information present in most stereo

sound and video programs. Video tapes of

movies you buy or rent are made from films

originally shown in theaters, where rear
channel sound is all part of the experience. The S-2770RCP

lets you recreate that surround -sound experience right in your own home.
You also get full video dubbing capability through permanent rear panel connections, or through conveniently

located jacks on the front for those occasions you need a second VCR. There's more:

The wireless remote to control all of your components from across the room. A quartz digital AM/FM tuner
with 16 presets. A digitally controlled seven -band graphic equalizer/spectrum analyzer with five different EQ

memory settings. Auto/manual scan tuning. Loudness and sub -bass EQ. -20dB mute function. An LED
signal -strength indicator.

All so you can put everything you've got (or intend to get) into it, except a lot of
money. Just ask any of the dealers listed below.

They'll prove to you that Sherwood stops at .
nothing to give you better, more enjoyable, J SIleI.S%TOt)(I
live -performance sound - whatever you're

listening to - at a surprisingly affordable price. LIVE PERFORMANCE SOUND'

Southern California - Leo's Stereo, (213) 537-7070, Maryland - Luskin, (301) 799-9000, New England, Georgia - I.echmere,
Chicago area - Musicraft, (312) 991-7220, Ohio - Sun TV., (614) 445-8401, Newyork Metro, Eastern Pa., Connecticut- Crazy Eddie, (201) 248-1410

Put Everytt
You\Te Got
Into It. Except
ATntOfMon

Enter No. 46 on Reader Service Card
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COMPACT DISCS

BIG E BONANZA

The Top 10 Hits: Elvis Presley
RCA 6363-2-R, two -disc set.

The Sun Sessions CD: Elvis Presley
RCA 6414-2-R.
The Memphis Record: Elvis Presley
RCA 6221-2-R.

With the 10th anniversary of Elvis
Presley's death, RCA has released a
new batch of Elvis repackages. This is
something they have done time and
time again. However, this bunch was
put together especially with the CD in
mind, and there is some swell stuff
here, even if a lot of it is pretty familiar.

The Top 10 Hits is a double CD set
of the 38 Elvis songs that reached Bill-
board's Top 10. From 1956's "Heart-
break Hotel" to 1972's "Burning Love,"
this set is packed with gems. Hindsight
may tell us that some of these songs
are pretty dumb ("Bossa Nova Baby,"
to name one); however, what is really
important is how bright Elvis' charisma
still glows. And he was, undisputedly,

a wonderful singer, even if he never
wrote a song.

These songs have been heard mil-
lions of times, but they have never
sounded better than in this digitally re -
mastered collection. Annotation gives
the recording date and highest chart
position for each cut. One quibble:
There should have been more listings
of sidemen and studios; the informa-
tion is readily available. Still, the super
sound makes The Top 10 Hits espe-
cially valuable. (Incidentally, if you take
your Elvis in smaller doses, there is an
alternate, one -disc version of The Top
10 Hits, which includes only those
songs that made it to number one. Not
surprisingly, it's called The Number
One Hits, RCA 6382-2-R.)

Two other releases capture Elvis at
critical junctures of his career:

As everyone knows, it all began for
the Big E with his Sun Records ses-
sions of 1954 and 1955. These are all
brought together on The Sun Sessions
CD. Here we have the teenage Elvis

Presley searching for a sound to call
his own, in blues like "That's All Right
Mama," "Milk Cow Blues Boogie," and
"Mystery Train"; in country balladry like
"Blue Moon" and "I Love You Be-
cause," and in such flat-out rockers as
"Good Rockin' Tonight," "Baby Let's
Play House," and the legendary,
souped -up "Blue Moon of Kentucky."
This is history in the making as Elvis,
Scotty Moore, and Bill Black perma-
nently alter the face of pop music.

This CD includes all the legendary
master takes, 12 outtakes, and various
alternate takes. These last are particu-
larly fascinating because you can hear
the creative process at work, complete
with snippets of studio patter. The al-
ternates of "Blue Moon of Kentucky"
and "That's All Right" are good, but
they clearly lack the fire of the versions
that were released. The alternates doc-
ument the changes that "I Love You
Because" and "I'm Left, You're Right,
She's Gone" went through on the way
to being a finished product. Not as
many alternate takes are included here
as on the two -LP Complete Sun Ses-
sions (a consequence of limiting this
release to a single CD). But the meat is
in the masters, and they are intact.
Spiffed up with CD sound, The Sun
Sessions CD is sensational, even if the
outtakes and alternate takes are more
for the fanatic than the casual fan.

By 1969 Elvis had hit hard times cre-
atively. He hadn't had a Top 10 hit
since 1965's "Crying in the Chapel,"
which actually was a 1960 recording.
So he made the decision to return to
Memphis to record again-the first
time since the Sun days that he had
recorded there. These sessions are
documented in the 23 tracks of The
Memphis Record.

Sure enough, Elvis sings here as if
he has something to prove, on cuts
that are deeper and darker than he
had ever recorded before. Let's face it:
"In the Ghetto," "Suspicious Minds,"
and "Only the Strong Survive" are a
long way from "Hound Dog." He really
cuts loose on such blues as Percy
Mayfield's "Stranger in My Home
Town" and "Long Black Limousine."
The songs in these sessions demand
maturity, and Elvis delivers, putting
more pure heart into them than you
can find in nearly all his other work.
Even the band sounds especially
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WHAT IT CAN DO
SOUNDS LIKE SCIENCE FICTION.

WHAT IT SOUNDS LIKE
IS OUT OF THIS WORLD.

int-crducing the Technics Car CD Chanter It plays 12 discs.
Recd inters 55 songs. And controls them by wireless remote.

imagine enjoying over 9 heJ s of uninterrupted, flawless
CD sound. Programming uF to 55 scngs by wireless re-
mote-even if ycc're not in your car That's not science
fiction. That's the ;,icredible 12 -disc car CD changer from
Tech rics-the CX-JP10.

Tie c-ianger-designed wits a special shock -absorbe
_sy5t?m-stores 12 discs and ns_alls in your trunk. Through
tre in -dash centro' center, the wireless remote operates
just about every function of tie system Ycu can even bring
the -emote in_o your home ¿nc program it to play the se-
le_tins you'll want to hear the next day in your car.

The CX-DP '0 allows you tc add our optional stereo ture
!CR -T1_110) and other compatible components. Tie changer
can e.'er be used w-th most cf the car a adio systems out on
t -cad today.

The new CX-DP10 12 -disc car CD changer It's not science
fictior . It's Technics. The scierre of soun.

Technics
The science cf sound

Enter Ñó. SO on Reaia Service

-: ',1~1~N..

*Optional adaptors and/or
processional installation may he required
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I don't know about ECM's
other discs, but these two
are extremely dreamy,
their pace ranging from
adagio to a standstill.

charged up. It adds up to a 73 -minute
portrait of an artist on a mission. All of
the LP From Elvis in Memphis is includ-
ed, but there is more as well. The
Memphis Record is a fascinating doc-
ument, and I highly recommend it.

Master archivist Gregg Geller, who
treats Elvis reissues with the respect
his legacy is worthy of, deserves a lot
of credit for assembling these collec-
tions. Alas, Geller has since left RCA,
so these are likely to be the last Geller
compilations we will see. Annotator Pe-
ter Guralnick also deserves credit for
the super essays he wrote for the Sun
and Memphis sets. They are great
reading, and they make the sets they
accompany that much more valuable.

Michael Tearson

in New York by that familiar super -fi
team, Marc Aubort and Joanna Nick-'"
renz (of Elite Recordings); the other
was done in the German home territo-
ry. Marc Aubort, if I am right, is one of
the outstanding proponents of high
quality analog recording in these digi-
tal times. His disc is 'marked here as
ADD-an analog original with digital
mixing, editing and mastering. You
may therefore take this viola/piano CD
as an example of state-of-the-art ana-
log, recorded only last year, well into
the digital era.

As for the Bryars recording, it is

marked clearly as AAD-an analog
original and analog editing before the
CD; however, just above the AAD sym-^
bol are the words "Digital Recording,
February 1986." You figure it out foryourself.`

I do not know whether ECM has oth-
er music which moves at a reasonable
pace, but these two are the dreamiest
recordings yet, ranging from adagio to
a dead musical standstill.

I liked the viola recording, which in
earlier days would have been called a
recital, with all the music for one instru-
mental combination. I fear it is intend-
ed, on records, as a kind of mood
music; it is better than that, in spite of
the prevailing slowness and mostly
dreamy quality. The composers range
widely, beginning with Benjamin Brit-
ten (the biggest piece, and I think the
best). Then there is Britten's soul -mate
Vaughan Williams; it is surprising how
closely the works of these two English-
men mesh together when performed in
sequence. Then it's on to Elliott Carter
(a piece surprisingly mild, for him),
Glasunow, an excellent bit of Liszt, Ko-
daly, and Henri Vieuxtemps. The lat-
ter's "Elegie," the only selection with a
certain amount of terminal vivacity,
brings the CD to an end (and maybe
wakes you from your reveries). Robert
Levin is not of the "cold in the nose"
viola school of past generations; he
plays smoothly and with grace, aside
from a few high tones. Kashkashian
plays the piano parts with a big sound,
but it is kept discreetly just subservient
to the viola, a very proper balance for
this sort of music. (On stage it corre-
sponds to a grand piano with the lid
only partially opened.)

As for the Three Viennese Dancers,
this is new music that comprises

Gavin
Bryars

'3

l
)"

`` [

?L,;
a_

'

¡pp

,, + .

;; : 'P. -

áiá ,",

i '. -y ..,' /
í n

, L ham¡ 7

f 1 ' ' 4/A, `rt 7
"a,. ` A "'`° Ps. i .L

Romances and Elegies for Viola and
Piano. Kim Kashkashian, piano; Rob-
ert Levin, viola.
ECM 1316 (827 744-2). French horn, an assortment of languid -

ly played percussion, and a string
quartet using RAAD instruments,
which are said to combine the virtues
of electric and acoustic violin. The title
is symbolic, merely citing the presence
of three famous dancers in Vienna on a
certain night in 1906-there is no
dance in this music. It is all slow, abys-
mally slow, incredibly slow, without the
slightest relief of any impact. Hypnot-
ic? You may well think so. As for me, I
could only recall the very early days of
tape music-"musique concrete"-
those eerie, mournful, wailing sounds
that came before synthesizers ap-
geared, made out of "real" or concrete
noises from such sources as factory
machinery and reversed pianos, all
done by simple hand -editing and
copying. Another example, I marvel to
see, of sounds that once were tape,
and thus audio, now reappearing in the
form of live music performed by real -
time players.

I suppose we must always have, in a
time of quick change, composers who
industriously develop new techniques
at the expense of real musical interest.
The techniques here are fabulously ad-
vanced, as described by the compos-
er himself. The content I found very
slight, not trivial but with little to say.
And at such a slowness! I longed for a
minute of disco, right in the middle.

Edward Tatnall Canby

Three Viennese Danc-Gavin Bryars: l
ers. horn;

StringCharl Quartet;
P,

PascalPoner -
cussion.
ECM 1323 (829 484-2).

ECM is a label based in Munich, but
in the usual current fashion its product,
both musically and technically,
spreads from continent to continent.
One of these "New Series" CDs, the
Romances and Elegies, was recorded

Kim Kashkashian
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"It's no trick
to make a great speaker
when price is no object:'

Andy Petite, chief designer, Boston Acoustics

The 3 -way T830 Tower System.
It needs only 10 x 9%4" of

floor space, only 32" in height.
Suggested retail: $480 a pair.

"It is a far greater engineering challenge for speaker
designers to build a great -sounding speaker for
$200 than $2000. When cost is no object, they can
include whatever they need to get the quality they're
looking for.

"However, that kind of quality doesn't always filter
down through their product line. At Boston Acoustics,
we take pride in designing every system to measure
up to the highest standards. To show you what I
mean, let's look at our newest model, the T830 tower
system.

"We designed the T830 to deliver exceptional
performance at a very reasonable price, and did it
by making knowledgeable and intelligent choices.
We custom -designed all three of its drivers: an
8" high -compliance woofer, 31" midrange and
1" dome tweeter. No compromises here.

"The midrange and tweeter are ferrofluid cooled
for greater power handling capacity. The diaphragms
of all three drivers are made of copolymer. Although
it is more costly than conventional materials, we used
copolymer because of its structural uniformity and
immunity to atmospheric changes.

"We make all these drivers under our own roof,
using specialized machinery and jigs that we've
designed or adapted ourselves. This helps us
maintain consistent high quality, and save through
efficiency.

"For the enclosure, we used the same dense,
non -resonant structural material as in our highest -
priced system. To keep the cost down we used
wood -grain vinyl instead of costly wood veneer.
It looks rich, and makes absolutely no difference
in sound quality.

"More important than what we put into our
systems is the quality of sound that comes out-
and how that matches your expectations.

"From our very first product to our latest, audio
critics have appreciated what we've accomplished-
delivering demonstrably high performance at truly
affordable prices. Here's what Julian Hirsch said
about the T830 in Stereo Review:

'In all measurable respects, the Boston Acoustics
T830 delivered outstanding performance. Few
speakers we have tested have had such a flat
frequency response or such low distortion, for
example, and most of those were considerably
more expensive... we were enormously
impressed.'

"When you compare the T830 against similarly -
priced systems, you'll also find it sounds better
in a number of ways. More musical, smoother, its
imaging more precise. And it can play louder without
distortion.

"What we've accomplished is no trick. It's knowing
what to do, then doing it.

"If you'd like to know more about the T830 and
other Boston Acoustics speakers, please write or
call. We promise to reply promptly:'

Boston Acoustics
247 Lynnfield St., Dept. A, Peabody, MA 01960
(617) 532-2111
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Little Steven's latest has
guitars that are big and
warm and powerful.
It's terrific to hear them
blasting out of silence.

ent styles-hard rock, Latin -tinged
rock, and reggae.
Freedom-No Compromise follows

the path of its predecessor, and that is
good ... and bad. Good because
more strong statements need to be
made, but bad because the album
breaks no new musical ground. The
lyrics are saying different things, but
they are lying in the same musical
beds. It's as if some of these songs
had been sitting on the shelf since
1984. Admittedly, the vocal duets with
Rubén Blades on "Bitter Fruit" and Ste-
ven's former employer Bruce Spring-
steen on "Native American" add a new
dimension, but it's not enough.

Ironically, one of the prime compo-
nents that should have stayed is miss-
ing: The great, loose, live bands gath-
ered for the first two solo releases are
gone. These bands are essential to
Little Steven's heavily guitar -oriented
version of Phil Spector's "wall of
sound." Instead we have a somewhat
stiff record where the basic drum -ma-
chine parts have not been very well
integrated into the sound of the live
drummers. Possibly adding to the ster-
ile sound is the fact that six recording
studios on two coasts were used, (A
seventh was the mixing site.)

Despite the seven studios, the final
sound quality of Freedom-No Com-
promise is very good. Those of you

who believe that rock guitars are better
off in a total analog domain will want to
hear this album. The guitars are big
and warm and powerful but with added
signal accuracy. It's terrific to hear
those guitars blasting out of the silence
of a CD surface. The album was re-
corded using an analog multi -track
master and digital two -track mix.
Freedom-No Compromise is a wor-

thy CD because of its bold lyrics and
musical solidity. Its failings are its stiff
arrangements that never let the music
flow, and its repetitiveness. Next time,
Manhattan should increase the record-
ing budget to make possible the use of
a full-time band. Also, Little Steven,
who produces, arranges, and writes all
his material, should seriously consider
a coproducer. You sometimes have to
forget your ego when you've got this
much to say. Hector G. La Torre

Tribute: Ozzy Osbourne and Randy
Rhoads
CBS Associated ZGK 40714.
Sound: B+ Performance: A

Death at an early age-a hazard of
the rock life-was the straw drawn by
25 -year -old Randy Rhoads when his
plane crashed in 1982, cutting short
the brief career of one of the most
influential guitarists in rock history.
Now Ozzy Osbourne's Tribute to his
friend and musical collaborator gives
us a moving glimpse of Rhoads' mas-
sive talents in concert during 1981's
Canadian tour, the last to be recorded
before his death.

Tearing through songs which repre-
sent Ozzy's main lyrical themes (self -
satire and indictment of a world gone
mad), Rhoads makes his ultra -smooth,
fat -toned fretwork the star. (Also note-
worthy is Tommy Aldridge's drum solo
on "Steal Away.") Most of the time,
Rhoads impressively reproduces his
now -classic studio lines with only mi-
nor variations, although occasionally
he cuts loose with scalar flights of fan-
cy, as on "Suicide Solution." "Crazy
Train" contains the '80s metal solo,
and the program ends with a wonder-
fully intimate acoustic studio outtake.

Unfortunately, the overall sound is
not the best (the CD is far better than
the LP), but care has been given to
highlighting Rhoads.

In his short life, Randy Rhoads

achieved a stature on his instrument
which places him up with Eddie Van
Halen and right under Jimi Hendrix in
the rock guitar pantheon. Tribute is a
valuable memorial to a musician of al-
most mythic proportions.

Michael Wright

Collection: Richie Havens
Rykodisc RCD 20036.
Richie Havens Sings Beatles and
Dylan
Rykodisc RCD 20035.

Richie Havens has a chicken molé
kind of voice. It has a rich, chocolatey
texture without the sweetness of syrup
or candy. Its smooth darkness bears
an unforgettable meaty tang. His is a
voice of substance, a voice to be reck-
oned with.

You may know this voice from the
'60s, when it seasoned folk songs and
literate pop songs with its distinctive,
smoky flavor. Or you may know it as
the voice propelling Amtrak commer-
cials across your TV screen. If your
experience is limited to the tube and
the train, you're in for a treat. If you
were a fan in the '60s, you're in for an
all-out feast.

Rykodisc recently released two
comprehensive CDs of Havens materi-
al. One is a mixed bag of older tunes,
many of them familiar titles even if you
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"BBE made my systems stem sound better
than I ever dreamed possible!"

-Leonard Feather. CelebratedJazz Critic
fo: the L.A. Timet Washington Post
Nees Service and Author of many books including
"TheJazz Years-Earurtness to an Era."

"Listening to music has been my
vocation and avocation for a lifetime. I've spent
countless hours sitting in front of bandstands while some of the
world's greatest musicians mesmerized me with their artistry.

At home, I listen to and review new recordings, searching for tomorrow's major talent or
simply enjoying the magic of great music.

Listening to recorded music, of course, falls short of the delights of listening to a live
performance. I was therefore skeptical when told that BBE could make a dramatic improvement to
virtually all audio systems and I had to hear for myself.

I was amazed at how much better the BBE 2002 made my music system sound! There was a pres-
ence, a being there sense of excitement. The rich textures of instrumental sounds, the subtle
nuances and details in the music come through with clarity and authenticity.

BBE is clearly one of the most important advances in the electronic reproduction of music to
come along in my lifetime. Bravo, BBE! Encore!"

The Great Professional Music Magazines Love BBE:
"The difference in processed audio and
non -processed audio is like the difference
between high-fidelity speakers with and
without pillows placed in front of them"

-Radio World

"There was no doubt the BBE processor
added more spatial quality, more tran-
sients and more clean highs. This is the
first black box that actually helped make
my music sound the way that I knew it
should. The effect is shattering!"

-Music 71chnology

"Whether you are playing LPs, CDs or
tapes, the system comes alive. Stereo imag-
ing seems improved and overall clarity is
enhanced. Put it between your source and
your amplifier, and you're in aural
heaven:'

-Music & Sound Output

A few of the fine audio Dealers who proudly feature the BBE 2002 :
 Ametron, Hollywood, CA  La Salle Electronics, Chicago, IL  Stereo Center-Flint, MI  Macy's, NY and NJ  Audio Junction, Pittsburgh, PA
 Hillcrest High Fidelity, Dallas, TX  Audio Craft, Cleveland, OH  Import Audio-Las Vegas, NV  Federated, Los Angeles, CA  Audio Exchange, New York, NY

For information on where to buy the BBE 2002 call us toll free at: 1-800-233-8346. (In California call 1-800-558-3963) or 1-714-897-6766.
(In Canada Contact Daymen Audio, 3241 Kennedy Road, #22, Scarborough, Ontario MIV2J9 or call 416-298-9644).

or write us at:

BISE.
5500 Bolsa Ave., Suite 245, Huntington Beach, California 92649

Enter No. 6 on Reader Service Card
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With ease and assurance,
Richie Havens' smooth
voice rides the rhythmic
waves set up by his own
speed -strummed guitar.

haven't heard his versions. The second
is a collection of Beatles and Dylan
material, songs strongly associated
with Havens in the past, here reworked
for the '80s.

Collection features 17 gems, all with
the heft and shine of timeless trea-
sures. The opener, "Woman," is full -tilt
Havens. His own speed -strummed
acoustic guitar sets up rhythmic waves
that his voice rides with ease and as-
surance. Recorded front and center,
his singing takes over the foreground,
leaving the full instrumental arrange-
ment to serve as an unobtrusive sup-
port in the background. This is a Ha-
vens original, as are six other cuts.

The singer's performance of other
artists' songs has always been idiosyn-
cratic. He molds familiar tunes-
among them The Bee Gees' "I Started
a Joke," James Taylor's "Fire and
Rain," Marvin Gaye's "What's Going
On," and Graham Nash's "Teach Your
Children"-into appropriate vessels for

the dark liquid of his voice. His "What's
Going On," for instance, is more sol-
emn and thoughtful than Gaye's sharp-
er, angrier performance, and the tune
of "Fire and Rain' is almost impossible
to discern i^, the first few moments of
Havens' version. Highlights of this disc
are the beautiful, bluesy "San Francis-
co Bay Blues" and the frenzied "High
Flying Bird."

The sound is excellent. Instruments
are clean and clearly defined in space.
Separation is good. Although some (if
not all) of these cuts are analog re-
cordings, only one-It Could Be the
First Day." which is afflicted with tape
hiss-shows any sign of age.

The second dsc, Richie Havens
Sings Beatles and Dylan, features ut-
terly splendid sound and arrange-
ments that occasionally go beyond id-
iosyncratic all the way to quite pecu-
liar. Technically, the sound reproduc-
tion is faultless Bass notes are full and
rich, bells chime sweet and clear, and

certain percussive effects are so real-
istically compelling that my three nor-
mally blasé cats woke abruptly from
catnaps with ears perked and eyes
searching the speakers for the living
source of their disturbance.

These songs are Havens hallmarks;
his "Here Comes the Sun" made the
Top 20, and Bob Dylan himself told
Havens that the singer's version of "A
Hard Rain's Gonna Fall" was the best
he'd ever heard. However, most are
reworked with odd synthesizer, electric
keyboard, and percussion arrange-
ments that shake up our easy familiar-
ity with these old favorites. For in-
stance, the beautiful, melancholy
"Long and Winding Road" displays
strange percussive effects reminiscent
of bamboo poles or plastic bones rat-
tling in the wind, an effect which also
appears in "Eleanor Rigby." Some-
times the emotional tone seems off kil-
ter. An angry, defiant song like "Work-
ing Class Hero" gets a fairly mild-man-
nered delivery, while the tongue-in-
cheek "Rocky Raccoon" gets a rather
serious, straightforward treatment that
misses the tune's inherent lightheart-
edness.

Havens, however, is splendid
throughout, his voice going from
smooth and mellow to ragged and
bluesy, from quiet and introspective to
rockin' and rollin'. Richie Havens Sings
Beatles and Dylan is a strange album,
but always intriguing. Paulette Weiss

Let It Loose: Gloria Estefan and Miami
Sound Machine
Epic EK-40769.

Sound snaps out of this Compact
Disc like the crack of a whip. Crisp and
sharp, with a bite that leaves its mark,
the production on the new Miami
Sound Machine CD, Let It Loose, is
about as good as it gets.

Correction: This is the new Gloria
Estefan (in large type on the disc jack-
et) and Miami Sound Machine (small
type) recording. Now, I have nothing
against Gloria, who is a pretty terrific
singer and quite possibly the driving
force behind the Machine. It's just that
the stars of this disc actually are the
magnificent sound and the bubbling -
hot arrangements, heavy on percus-
sion and laced with horns. I dunno,
Gloria .... It seems just a little unfair.
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Though Gloria Estefan is a
great singer, the real stars
are the magnificent sound
and hot arrangements.

Doesn't the Machine at least deserve
equal billing?

But I digress. The disc is a knockout,
as was the Machine's first. The expert
blend of ultra -modern synthesizer with
hot Latin percussion and horns gives
Let It Loose a distinctive and exciting
sound. Every cut is rich with texture.
The opener, "Betcha Say That," one of
the album's several chart hits, starts
with a reversed electronic "whoosh"
followed by crisp handclaps, sharp
percussion, blaring, brassy horns, and
clear, smooth bell notes. Over all of
this, Estefan's voice rides in the fore-
ground, clear and strong and self-as-
sured. The space between each ele-
ment is clean and defined, providing
admirable clarity. This style of arrange-
ment, a kind of open -stitched sound
weave, is characteristic of all the up -
tempo cuts. Slow numbers tend to
have a softer blend. "I Want You So
Bad," for instance, features a solid
synthesized wash of orchestral elec-
tronics behind Estefan's lead vocal.

The songs themselves are uniformly
good, although none has the wallop of
"Conga," the fiery, full -speed -ahead
cut that powered Miami Sound Ma-
chine's previous album. "Rhythm Is

Gonna Get You" is the second -genera-
tion attempt to clone "Conga." It is

remarkable but definitely lacks the
electrifying exuberance of the group's
first big hit.

For the record, the splendid produc-
tion is by Emilio Estefan, Lawrence
Dermer, Joe .Galdo, and Rafael Vigil.
The latter three members of the pro-
duction crew also wrote most of the
material, and Dermer and Galdo ar-
ranged all the songs except "Anything
for You." Only Emilio is a member of
the performing group. Maybe these
guys should get top billing.

Paulette Weiss

A Decade of Steely Dan
MCA MCAD 5570.
Sound: A- Performance: A-

Steely Dan and the Compact Disc
are a match made in audiophile heav-
en. It's a meeting of two perfectly com-
plementary kinds of perfectionism: The
CD's sound fidelity and the Dan's me-
ticulous performance.

Just about all of the subtleties of
Steely Dan's music were quite audible

on their LPs. Conversely, very little got
on unintentionally-there were no acci-
dents, and hardly any ambience, tone,
overtone, or inflection that wasn't in-
tended. Now that the sound is even
clearer, no new levels of musical
meaning emerge; no new ambiguities
or imperfections show up, either. What
you do get with the additional clarity is
the chance to appreciate the full extent
of the Dan's perfectionism, which is
most mind -boggling on the most nearly
perfect tracks like "Peg," "Rikki Don't
Lose That Number," and "Do It Again."
The tiny fraction of auditory information
that you couldn't hear on the record
turns out to have been just as perfect
as everything you did hear.

A good example is Donald Fagen's
double -tracked lead vocal on "Do It
Again." You hear one vocal in each
ear, and though the unison is fantastic,
the tonal shadings and inflections of
the two performances are slightly dif-
ferent, and they're treated slightly dif-
ferently in the engineering process-or
is it your ears, or the hemispheres of
your brain? The distinctions you're led
to make are so fine that questions arise
concerning the nature of perception.

Even the heart -stopping, cliffhang-
ing silences prove to be subtly com-
plex. Just before the punchline "FM" in
the song of that name, the silence,
which is the silence of a room about to
explode, contains the electronically
sustained ghosts of the multitude of
sounds that abruptly peaked-and
vanished.

The Dan began their career main-
taining a mysterious silence about
which band member or hired gun con-
tributed which astonishing perfor-
mance to their recordings. Their move
towards full disclosure on later albums
was gratifying, but that still didn't an-
swer those nagging questions about
the earlier LPs. So the extremely de-
tailed liner notes included here are of
considerable significance. To those
who spent-as some of us did-long
hours patiently piecing together the
clues, the most surprising fact to come
to light is that a lot of that amazing
virtuoso guitar is played by none other
than the Dan's own Walter Becker. In a
way, it's yet another example of how
this Compact Disc adds to one's re-
spect for the achievement of Steely
Dan. Susan Borey
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The Best isn't hard to find

EDITOR'S CHOICE
OF THE BEST IN
STATE-OF-THE-ART
EQUIPMENT

--- rum "2

TANDBERG,
REVOX, ADS,
YAMAHA,
AND MORE...

when you know where to look.
The Best of everyt ping. That's
what THE REST OF AUDIO is all
about .

Editcw-iii-Chief Gene Pitts and
his team have gone through a com-
plete analysis of the past year of
AUDIO, selecting what meets their
standards as the Best . And "Best"
doesn't. ,just mean price. It's what
counts most to you: t)f'i'/ifl ?fl(1 /i(r'.

So TI IE BEST OF AUDIO is, in

one convenient source, the state -
of -t he -art reference. The one that
keeps you on top of the ever-
changing audio market. If you're
serious about sound-you can't
afford to la' without it.

Now, take advantage of the
opportunity to get the Best in
three easily available ways: by
mail, phone, or at your newsstand,
on sale November 18.

Find out what AUDIO
has selected as the Best in:

 CD Players
 Amplifiers
 Preamplifiers
 Tuners
 Receivers

 Tonearms
 Cartridges
 Turntables
 Cassette Decks
 Speakers

THREE EASY WAYS TO BUY:
1. Mail the coupon below.

2. Call Toll -Free 1-800-345-8112.

3. Available on newsstands
November 18.

rTIIE BEST OF

P.O. Box 765
Holmes, PA 19043

YES! I want the Best. Send me
a copy of THE BEST OF AUDIO. I
have enclosed a check for $4.95*
($3.95 plus $1 for postage and
handling).

Name
(please print full name)

Address Apt

('ity

State Zip
LPlease add guar applicable sales lax. J
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ROCK/POP RECORDINGS
MICHAEL TEARSON
JON & SALLY TIVEN

CRACKERJACKSON

Bad: Michael Jackson
Epic OE 40600.
Sound: B+ Performance: A

Although inevitable, it's really unfair
to judge Bad against Thriller, an ex-
traordinary album that came along at
precisely the right moment to rocket
Michael Jackson onto a rather danger-
ous pedestal. After an unprecedented
oversaturation with both the man and
his music, we find Jackson facing a
twin challenge: The public demands
not only that he top himself artistically,
but also that he give them a new image
to adore (and eventually to discard).
Bad complies with neither demand,

but so what? It is masterfully crafted
and brilliantly executed music, full of
emotion. The production, controlled by
Quincy Jones and Jackson, is not so
much slick as sparkling, with each
sound having maximum punch and
presence. Percussion -intensive, the 10
songs hop along on a framework of
synthesizers and metallic punctuation
that always manages, somehow, to
have a warm edge.

The best songs are the ones that rely
on grooves for momentum. The bal-
lads, although giving Jackson a little

more room to stretch out vocally, tend
to fail when they become too feathery
and ethereal. But the grooves, pound-
ed out by a crack collection of session
players "helped out" by Stevie Won-
der, percussion wizard Paulinho da
Costa, and The Andrae Crouch Choir,
grab you like skin-tight leather.

Both "Dirty Diana," a serious jab at
vampiric groupies which is whipped
into high gear by Steve Stevens' scath-
ing guitar, and the title track, which
features Jimmy Smith on a satiny Ham-
mond B3 organ, are as compelling and
insistent as anything you'll find in pop.
The vocals and percussion on "Speed
Demon" swoop and carom off the beat
like a small roller coaster. The biggest
surprise is the strong contribution from
songwriting newcomers Siedah Garrett
and Glen Ballard, whose "The Man in
the Mirror" shines with the best lyrics
on the album.

Alongside the sterling production
and performances, Jackson's own lyr-
ics, which are not consistently powerful
or even inventive, become the album's
weak link, but only in a sense. They
are, after all, the vehicle for his voice,
which has developed into an even
more versatile tool. Whether he nails a

note or toys with it by shrieking, whis-
pering, crooning, whooping, or sigh-
ing, it's obvious that Jackson is in con-
trol, and that he loves to sing.

Susan Borey

Recently: Joan Baez
Gold Castle 171 004-1.
Sound: B Performance: B

Recently, the first new Joan Baez
album in quite a while, is a nervy piece
of work yet thoroughly in character for
this singer. Several of the songs are
quite well known in their original ver-
sions, but Joan can still put something
fresh into them. Her excellent perfor-
mances of Dire Straits' "Brothers in
Arms," U2's "MLK," and Peter Gabri-
el's stirring "Biko" are all strong exam-
ples of this, as Baez's passion suffuses
her readings. Jimmy Webb's "The
Moon Is a Harsh Mistress" does not
fare as well, because Baez simply
overpowers the song. Her own compo-
sitions, "Recently" and "James & the
Gang," are as disarmingly candid as
we have come to expect from her con-
fessional pen. Fine performances, too.
"Do Right Woman, Do Right Man" is
riskier than most, with Baez singing the
first verse a cappella before settling
down a notch as the band kicks in.

The album's sequencing does not
entirely work. For instance, "Do Right
Woman" seems out of place between
the political "MLK" and "Biko." On the
other hand, the live recording of the
spiritual "Let Us Break Bread Togeth-
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()COUNTERPOINT

WINNER, AGAIN?
COUNTERPOINT builds the best

° amplifiers and pre -amplifiers you°
can find at any price, anywhere.

Our products deliver superb sound with unsur-
passed stereo imaging. Each of our amplifiers-
from the inexpensive ($595) SA -7 on up-is the
best in the world in its price range.

Says who?

In the audio world, it seems most everyone
claims ultimate quality. Luckily, there are three
proven ways to sort the wheat from the chaff:

1. Ask the experts
For the past 3 years, each new Counterpoint

product has won a prestigious award-both at
home and abroad. For instance, our SA -20
Power Amplifier just won Japan's Component
of the Year Award (not too bad these days, for
a designed -and -made in the USA product!)

SA -2(I Power ,1 mplifier... hybrid technology at its best

SA -4 !Inver Amplifier... Golden Sound Award; Stereophile,
1986 Class A Rating

Recent Counterpoint Awards - (clockwise from bottom'
Golden Sound Award, SA -4. Class IA Rating, L4R, SA -2. Class IA Rating, L4R, SA -12.
Component of the Year, SA -5. Component of the Year, SA -3. Component of the Year,
SA -20. Design & Engineering, SA -1. Design & Engineering, SA -4.
Innovations '86, SA -9/11.

2, Ask any audiophile
Ask your friends who treasure the magnificence of high -end sound.

Ask them what makes Counterpoint products better, and why.

3, Ask yourself
Learning about high -end audio electronics starts with hearing

Counterpoint products. Our dealers are intelligent, friendly, and eager
to demonstrate Counterpoint amplifiers at any time.

Call to find your nearest dealer, and to get more
FREE INFORMATION about high -end audio.

800-247-6468 IN CALIF: (619) 453-9090

eop COUNTERPOINT
Dept. C.. P.O. Box 12294. La Jolla. CA 92037

CANADA: Pro Acoustics, Inc., 227G Brunswick Blvd., Point Claire, Que. H9R 4X5 (514) 694-4790
Enter No. 16 on Reader Service Card
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Tom Verlaine's minimalist
orchestration complements
his introspective verse, and
the effect is often chillingly
beautiful.

chaps who don't use synthesizers to
get you moving. Devilishly clever, as
Daffy Duck used to say. The instru-
mentation and Ken Foreman's lead vo-
cals are offbeat without being off-the-
wall, and the cast of characters is a
riot. Thrashing Doves isn't Warren Ze-
von-no headless Thompson -gunners
here-but they do give us "Je$u$ on
the Payroll" and a bourgeois -bombing
demolition man who "reminded me of
old Guy Fawkes." Sprightly and
danceable, though with occasional
bits of melodic monotony, Bedrock
Vice is great fun. I haven't the vaguest
idea what the title means, though.

Frank Lovece

Flash Light: Tom Verlaine
I.R.S. 42050.

Sound: B+ Performance: A

Jagged angularity has always
marked Tom Verlaine's original style,
and you'll find it deeply etched into the
little epiphanies of Flash Light.

Nestled into sparse, chiming ar-
rangements, Verlaine's cryptic lyrics
are like a poetic strobe light freezing
moments of found art into precious
miniatures: Snatches of conversation
("Say a Prayer"), a letter ("The Scien-
tist Writes a Letter"), rumination ("The
Funniest Thing"), a girlfriend's poem

("One Time at Sundown"). Thank you,
I.R.S., for printing the lyrics on the
sleeve.

Verlaine's minimalist orchestration
complements his introspective verse
and is often chillingly beautiful, as in
the trills embellishing "Song." With only
the briefest of solos, his spidery guitar
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The intimate tracks on the
late Steve Goodman's
Unfinished Business sound
terrific, far more charged
than the produced ones.

crawls just behind the vocals, which at
times move intimately from sung to
spoken.

Flash Light illuminates our everyday
world with an intelligent vision all too
rare. This is good art. Michael Wright

f
,

Funny Valentine," recorded in his man -

ager's office. It closes the album most
appropriately.

The other six cuts are assorted stu-
dio leftovers, mostly demos of songs
Steve was working on when he suc-
cumbed to leukemia in 1984. These

not the best he ever did, but they
warm songs that range from the

spunky, funny "Don't Get Sand on It" to
the wistful lament of "Whispering Man"
to the romantic heartbreak of "Mind
Over

Some of f the produced tracks sound
a bit raw and, not surprisingly, unfin-
ished. Still, the sound is more than ser-

viceable. And except for the very
rough recording quality of "My Funny
Valentine" (which is, after all, virtually a
field recording), the more intimate
tracks sound terrific, far more charged
than the produced ones.

Unfinished Business is not the best
Steve Goodman album. But it shouldn't
be; there would be no justice in that.

Michael Tearson

Unfinished Business: Steve Good -aremanare
Red Pajamas RPJ 005. (Available
from Red Pajamas Records, P.O. Box
36E77, Los Angeles, Cal. 90036.)
Sound: B- Performance: B-t

Unfinished Business from the late
Steve Goodman is a loving tribute, an
album that provides a glimpse into the
creative process of a wonderful man
and performer.

The best tracks are the four simplest
ones. These inclJde "A Fool Such as I"
and "God Bless Our Mobile Home,"
both duets with Goodman's good bud-
dy Jethro Burns, recorded at radio sta-
tion WFMT. Listening to them, I can
almost see the devilish twinkle that

would light up Steve's eyes when he
was playing with somebody particular-
ly hot. Other highlights are a magical,
live solo recording of "The Dutchman"
and a lovely, bittersweet solo of "My

,,

PERFECT MARRIAGE
New SA-XG is TDK's exclusive SA -X formulation --the world's quietest tape
-technomoniously joined together with TDK's most sophisticated mechanism
ever-the RS -II.

Our unique 3 -layer RS -II mechanism is specifically cesigned to suppress
the generation of modulation noise. A precision die-cast alloy frame and
molded tape guide block are sandwiched between twc transparent precision -
molded shell halves made of a special hard plastic, which also incorporate
4 precisely machined metal guide pins. The RS-II's rigidity of construction,
accuracy of fit and superior thermal resistance assure Jnerring tape travel,
optimum tape -to -head contact and reduced modulation noise. The result is
virtually true -to -source sound quality.

So whether you choose the outstanding SA-XG,
or SA -X, with its new vibration -dampening 1TOK " °E ° $l4 XDual Layer Mechanism
(DLM), you can be
assured of one thing:
An everlasting high (111
bias honeymoon-till
decibels do you part. _ , _ 90

TDI<THE ART OF PERFORMANCE.

TDK is the world's leading manufacturer of audio/video casettes and floppy disk products

Enter No. 51 on Reader Service Card 1987 TDK Electronics Corp
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CLASSICAL RECORDINGS
EDWARD TATNALL CANBY

CHRISTMAS PRESENCE

Christmas at the Church of Saint
Luke in the Fields. Saint Luke's
Choirs; William Entriken, organ.
Classic Masters CMS 1006. Available
from Classic Masters, 426 Henry St.,
Brooklyn, N.Y. 11231.)

Saint Luke's is a not very big brick
church in lower Manhattan that was
originally built in 1821, in what is loose-
ly called the Federal style. Semi -Geor-
gian outside, replete with white and
brass and round arches inside, it does
not need to proclaim that it is Episco-
pal of the highest sort; it simply looks it.

I lived just around the corner from
Saint Luke's for a year during World
War II. I quickly discovered this little
gem of an architectural wonder just out
of sight of my window, and often went
to walk about it. Definitely a church one
could not forget. In 1981 the whole
place burned down, except the tower
and three blackened walls. In a short
time, thanks to gifts that poured in, the
building was on the way back, and
after four years it was restored.

This is an out-and-out Christmas re-
cording from the cover on in, but no
need to put it into a special category,
because the music is good-varied,
interesting, and well performed with
taste. The atmosphere is authentically
Anglican, even though the music may

be French, German, Austrian, or Amer-
ican-very typical of the Anglican per-
suasiveness in the mother country. All
the words, of course, are in English,
except for some church Latin. And the
sound of the choir, all-American, has a
goodly portion of that English charac-
ter one hears overseas or on the telly.

This is a well trained choir, very ac-
curate in pitch and excellent in its
phrasing and breathing. It is not bois-
terous and loud like some of our more
enthusiastic American choirs in other
churches, but rather a bit on the re-
served side, at its best in the gentler
music. There are works by Bach, Mo-
zart, Fauré and Pachelbel, American
carols and spirituals, and a few well-
chosen solos for voice, for organ, and
for organ and harp. A brace of conti-
nental carols include one arranged by
Brahms. There is also "Silent Night" in
three different versions and an unfamil-
iar "O Come, All Ye Faithful" to round
out the Christmas spirit. And, perhaps,
please the summer listener as well.

In 1979 the old church installed a
brand-new "classic" organ by Casa-
vant, from Quebec. Artfully tailored
with mechanical key action but electri-
cal stops (a major aid to the performer,
whose hands were already busy on
several keyboards), that organ was de-
stroyed in the fire. An almost exact

replica was installed, and it is this sec-
ond organ you hear on the record, an
"old" organ in its bright colors and
presence but somehow also a very En-
glish -sounding instrument, seemly and
respectable, never strident.

The album was produced, recorded,
and edited by Christopher Greenleaf.
The continuity he achieves between
works, notably in the pitch matching, is
excellent here, where in many such
records the tape editing is all too ap-
parent. Interference from New York
City traffic is minimal-inside, Saint
Luke's still sounds as though it is "in
the fields," as it once truthfully was.

John Adams: Harmonielehre. The
San Francisco Symphony, Edo De
Waart.
Nonesuch 79115-1, digital.

John Adams, still remarkably young,
is of a new generation taking off in a
traditional vein from the well-known
music of the minimalist school-a for-
mat that is always intriguing for audio
people because it started as tape mu-
sic, back with Steve Reich's early ex-
periments in endless tape -loop repeti-
tion with gradual change. Adams, how-
ever, is going far afield from the mini-
malist base into a much larger
synthesis of older and more disparate
styles.

Though this curious process has liv-
ing acoustic -instrument players pro-
ducing sounds that often seem elec-
tronic, Adams is adding an equal retro-
spect back into the much larger histori-
cal past before there was any audio.
That's what the music in this recording
is all about. It is a big piece, two LP
sides, for large "conventional" orches-
tra in a concert -hall space, with a con-
ductor up front (and perhaps a few
synthetic sounds here and there too).
You'll hear echoes of everything you
know since Beethoven. In particular,
there are strong sounds of Mahler,
Schoenberg, Debussy, Stravinsky
(early), Bartók (late)-the gamut of re-
cent giants. And Sibelius! His influence
above all can be heard here, and Ad-
ams has a very perceptive under-
standing of that composer's special
way with late -Romantic music. Sibe-
lius' stock is going up today as we
discover in him things that only now
gibe with our present way of thinking,
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WHY PAY MOR
1st In Service, 1st In Quality, 1st In Price
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JVC DDVR77 $219

* QUICK AUTO -REVERSE CASSETTE

* DOLBY B + C, 2 MOTOR

TEAC V770 $289

..; 1
* DOLBY B + C + HX PRO CASSETTE

* 3 -HEAD 2 MOTOR

TEAC R888X $379

G-1

* AUTO -REVERSE CASSETTE

* 3 -HEAD, DOLBY B + C + dbx

TEAC W880X $449

E-i111..--- - - ---=
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* DOLBY B + C + dbx, 5 -BAND EQ.

AIWA DX550 $139
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* 99 TRACK CD PLAYER

* ADVANCED CIRCUIT DESIGN

SONY CDP21 $179

* 16 PROGRAM CD PLAYER

* AMS, 2 x OVERSAMPLING

TEAC PDM600 $329

mm.,
* 6 -DISC STACKING PLAYER

* COMPLETE PROGRAMMABILITY

TECHNICS SLP720 $349

* REMOTE DISC PLAYER

* SPECIAL SEARCH DIAL

TECHNICS SAR310 $249

=-T---= A
* AUDIO/VIDEO RECEIVER

* 5 -BAND EQ, 55 WATTS/CH

SHERWOOD 52750 $179
-.

-O -----
* AUDIONIDEO RECEIVER

* 5 -BAND EQ, 50 WATTS/CH

CLARION 8825RT $239
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* DIGITAL, DOLBY CAR STEREO

* HIGH POWER, 18 PRESETS

EPI LSR34 $169
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,51

* DOLBY, REVERSE CAR STEREO

* HIGH POWER, DIGITAL

TECHNICS SAR510 $459
8L

* AUDIO/VIDEO RECEIVER

* 7 -BAND EQ, 100 WATTS/CH

TOSHIBA

XRP9

$169 -

WIRELESS ~am

* PORTABLE DISC MAN

VHS MTS HIFI $379

E I®.
* TOP NAME BRAND

* VERY SPECIAL PURCHASE

TECHNICS

SLQD33

$189

* INCLUDES SHURE VIS

"THE TOWER"

by MARANTZ

$79 EA

* 170 WATT/SP.

SHERWOOD CRD210 $165

E-4-1`112-3INLATH

* AUTO -REVERSE CAR STEREO

* DIGITAL DOLBY B + C

BOSE

901V

CALL!
SPECIAL

PURCHASE

JVC HRS7000 CALL!

* SUPER VHS RECORDER

* HIFI, MTS, 4 -HEAD

PANASONIC PV4760 $499

f LSO
* 4 -HEAD MTS HIFI

* ON SCREEN PROGRAMMING

26" MONITOR

$489
AN INPUTS

* HIGH RESOLUTION

CELESTION

DL10

CALL!
3 -WAY

* FLOOR -STANDING

ZENITH MIS HIFI 5399

* RANDOM ACCESS, HQ
* ON SCREEN PROGRAMMING

GE 97785
AZIMMEMINIIIM 

* 4 -HEAD MTS HIFI SWIM
* ON SCREEN PROGRAMMING

$479 SHURE V15 VMR
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* STANTON 681EEES

* SHURE HE150

* SHURE M104

545

539

525

CAMCORDER

VHS FORMAT

$589

* 10 LUX, CCD

MARANTZ VRS60 $569

* 4 -HEAD MTS HIFI

* 71 FUNCTION REMOTE
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DISCOUNT
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things that were not apparent to the
listeners of his day.

Can you enjoy Adams? Yes, if you
can accept a somewhat bloated seri-
ousness. Young composers these
days go in for the biggest and the
mostest as a matter of course; only in
later years do they come to a feeling
for economy! This piece, quite recent
(1985), is so imposing, so enormous in
sound, that Tchaikovsky is made lean
and stripped down in comparison.
Very neo-Romantic-and minimalist
only here and there.

Adams is no climber toward the pop-
ular audience, as some other minimal-
ists have definitely been-if with suc-
cess. This piece will never hit the clas-
sical charts. But it is solid, and it is

honest. You could like it a lot.
As to audio, you may guess that the

Adams sound for the mikes is like that
of the big-time past. Full-bottomed,
thick, not really easy to record, with
very few "hi-fi" effects, though there is
plenty of sonic variety. Surely an im-
portant step in the direction of synthe-
sis, bringing the abundant past into
touch with present new music.

The Long Island State: The Old Beth-
page Singers. (Available from The Old
Bethpage Restoration Museum Gift
Shop, Round Swamp Rd., Old Beth-
page, N.Y. 11804.)

Local LP initiative is one of the most
heartening aspects of audio in the last
35+ years. This one is typical-there
is no "label" or record company, just
the name of a sponsoring outfit (which
at least had the sense to put its ad-
dress on the album-many don't). And
yet it is a first-rate, professional pro-
duction, technically on a par with any
"biggie" label. Both the audio produc-
tion and the album itself are expertly
and attractively set forth, with notes
and color photos.

Old Bethpage, on Long Island, is
one of those mannered restorations
complete with antiques, refurbished
old houses, crafts, lots of people
decked out in period costumes, and, in
this case, The Old Bethpage Singers.
The music they perform on this disc
(19th -century American songs) is lively
and amusing, if not exactly on a Bee-
thoven level. The performance is large-
ly modern-but how can it be other -

THE
INSIDE STORY

Introducing Vintage, Sansui's collection of components created for the
discriminating listener. The performance story starts inside the AU -X901
integrated amplifier which is designed to bring you sound previously
associated only with separates.

Sansui's exclusive "Alpha" X -Balanced technology works together
with balanced inputs to address the problems of today's noisy RF home
environment. It also reduces potentially negative ground influences from
both the power supply and the counterelectromotive current from
speakers, thereby producing cleaner, purer sound.

With 130 watts per channel; the AU -X901 delivers 390 watts of dynamic
power at 4 ohms. Key features include: anti -resonant Excelite PC boards;
a massive transformer; a balanced power supply; high-grade capacitors;
and discrete componentry.
 130 watts per channel, min. HMS. both channels driven into 8 ohms from 20-20kHz with no more
than 0.005% THD.

wise?-and might surprise the folks of
1820 or 1850, who most assuredly did
it differently, but who cares? The spirit
is right, and the feeling is definitely
historic. After two sides of this Ameri-
cana, I was impressed. It does have a
real flavor and persuasiveness that
makes you think: This is how it was.

We have to remember, of course,
that minus audio, early Americans of

the middle and upper classes had a
remarkably vague and sketchy idea of
cultivated music of the European sort.
You can hear this in the works of Wil-
liam Billings of Boston (not on this re-
cord) and many another of the Revolu-
tionary era, a European sound but full
of crudities, strong in their way. Some
of that is on this disc. Folk music was
not recognized as it is today, but it
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THE
OUTSIDE STORY

The Vintage performance story continues on the outside. Sansui's
AU -X901 features a double chassis to reduce resonance and provide
heavy shielding, plus a strategically placed fifth foot to further reduce
resonance. Coupled with gold-plated terminals and balanced inputs, the
result is sound clarity.

The front panel has been ergonomically designed for ease of operation,
and the handsome piano finish is additional proof of the quality within.
Both inside and out, the Vintage AU -X901 delivers the kind of sound you
want to hear.

write: Sansui Electronics Corpora-
NTAGEyFor further information, call or vition, PO Box 624, Lyndhurst, NJ

07071 (201) 460-9710.

Enter No 45 on Reader Service Card

Of

clearly also influenced the "European"
music we tried so hard to cultivate.

From around 1830 on, when we be-
gan to develop "real" Western music
with correct harmonies and few of the
earlier bizarre sounds, America be-
came increasingly proud of what, by
European standards, was pretty pro-
vincial stuff. Still, real geniuses did ap-
pear. and two are on this disc: Lowell

Mason, the early hymn writer, and Ste-
phen Foster, whose genius for melody
could stand next to Schubert's. No
wonder "singing societies" proliferated
to produce these delectable sounds,
unheard-of before!

Play through the Old Bethpage re-
cording and you will get a real sense of
this all-American development, with a
special emphasis (of course) on Long

Island. Listeners to this groups live
performances on Long Island must get
the same.

Boléro: The London Symphony Or-
chestra, Yan-Pascal Tortelier.
JEM Classics JC 101, digital.

The label under which this LP has
been issued, JEM Classics, brings to
mind those "gems" of this and that
lightweight music that were often re-
leased in the heyday of the early 78
record-Gems from Great Opera
(three minutes long!), Gems of the
Symphony, and so on. Pleasant and
harmless tidbits, taxing the brain not in
the least. The LP record brought not
only much greater length and bigger
sounds but, as we know, a greater
musical sophistication to millions. The
"gems" still persist in various theme
music and mood recordings, but now
we need to keep an eye and an ear
on them. Often they include modern
gems of good music, very well per-
formed.

So it is here. There are two larger
works, at the head of each LP side, the
Ravel "Bolero" and the Prokofiev "Ro-
meo and Juliet" ballet suite. Both are
given unusually fine performances by
the London Symphony. You can forget
the rest-the creaky old "Song of In-
dia" and an equally flabby item from a
late Shostakovitch film score. They're
short and expendable.

The key to this LP's value is the Lon-
don Symphony. Again and again, this
orchestra has risen up in high-level
performances of music that, for most
ensembles, is too overplayed to excite
much interest. The orchestra's playing
is intelligent, careful, and beautifully
styled, with an impeccable ensemble
sound-and this under almost any rea-
sonably competent conductor. That's
what we have here. (Too bad that JEM
forgot to put the name of the orchestra
on the record sleeve!)

The digital tape was made in the
famed EMI Studios on Abbey Road,
once home of The Beatles, presumably
by EMI engineers. The sound is excel-
lent with a very big bottom, effective
especially in the Prokofiev. The LP
pressing/cutting is to be rated as good
commercial quality, no more, with
some faint edginess and a windy sur-
face noise at the sides' beginnings.
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JAZZ & BLUES

IMPROVISIONS

'lance of the Love Ghosts:
John Carter
Gramavision 18-8704-1.
Sound: B + Performance: A -

John Carter is more than a jazz clari-
etist, composer, and leader. Like

uke Ellington, Miles Davis, and John
Coltrane, he's a conceptualist, an artist
with a vision beyond his instrument.

arter's vision has been evolving since
he mid -'60s, with now -forgotten al-
ums like Self -Determination Music.
fter a decade of relative quiet, Carter
as emerged in the 1980s as a major,

f not yet influential, voice in modern
azz composition.

On a series of records for Black
aint and now for Gramavision, Carter
as revealed his style of collective im-

rovisation in a structured setting,
here solos emerge from the context

f his music and do not simply exist as
reewheeling virtuoso displays over

.tandard chord changes.
Dance of the Love Ghosts follows

last year's successful Castles of Gha-
na. With an expanded group of 11 mu-
sicians, Carter recalls the orchestral
expanses of Duke Ellington's "Liberian
Suite" with melodic interplay between
percussion and horns.

Solos spin out like tops in a mael-
strom: Carter squeals into the upper
registers of his clarinet, cornetist Bob-
by Bradford leaps with Carter and then
calls out a battle clarion, Marty Ehrlich
joins the charge on bass clarinet.
Bassist Fred Hopkins is a cornerstone
to Love Ghosts, navigating with deft
assurance on the title track or stalking
a menacing ostinato on "Journey."
And drummer Andrew Cyrille turns in
one of his best performances in years,
with a steady cymbal ride centering
furious volleys and barrages.

Love Ghosts is the third work
(Dauwhe and Castles of Ghana pre-
ceding) in a planned series of five re-
cordings that Carter has dubbed Roots
and Folklore: Episodes in the Develop-
ment of American Folk Music. It

sounds pedantic, and when Carter
gives voice to his story, as he does on
"The Silent Drum" and "The Captain's
Dilemma," it is pedantic.

But those are rare moments on Love
Ghosts, an album that hangs suspend-
ed between modern jazz and ancient
African music, its sounds ranging from
pulsing African rhythms, to the space
blues of "Moon Waltz," to Benny Pow -
ell's plunger trombone solo on "Jour-
ney." While so many jazz artists are
returning to their be -bop origins, play-
ing it safe over standard tunes and
changes, Carter is exploring the junc-
ture between serious composition and
improvisation. Dance of the Love
Ghosts is an uplifting celebration and
one of the best jazz recordings of
1987. John Diliberto

Glazed: Earl King and Roomful of
Blues
Black Top BT -1035.
Sound: B Performance: A-

Earl King earned his place in blues
history in 1955 with "Those Lonely,
Lonely Nights," a two -chord ballad of
pure New Orleans rhythm-and-blues
that sold some quarter of a million
copies. Although the singer/guitarist's
follow-up efforts never achieved similar
success, his reputation nevertheless
continued to grow along the Gulf Coast
through his work as a session player
and distinctive songwriter.

Glazed boasts original material of wit
and obvious craftsmanship. King is
equally at home with mainstream bal-
lads and with material like "Love Rent,"
an ode to the cost of young thrills when
you're over the hill. His songs are
punctuated by deliberate guitar lines
that are often reminiscent of a more
relaxed Albert Collins.

King is backed by the aptly named
Roomful of Blues, a nine -man band
whose years on the road have given
them a polish and casual interplay
that's rarely matched by hastily assem-
bled studio groups. The arrangements
are fully developed, and Roomful's
bright horn section perfectly cradles
King's guitar. This thoroughly profes-
sional set does King and New Orleans
R&B rare justice. If he were only a
more affecting singer, Glazed would
contend for best blues album of the
year. Roy Greenberg
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AS SEEN ON

TMETRAve

CHritelw

BAHAMAS -
Grand Bahama Island
Freeport
1. Bahamas Princess

Resort
2. Xanadu Beach & Marina

Resort
Lucaya

3. Atlantik Beach Hotel
4. Holiday Inn Freeport
5. Lucayan Beach Resort

West End
6. Jack Tar Village

NASSAU-
Nassau/Cable Beach

7. Cable Beach Hotel & Casino
8. Divi Nassau
9. Royal Bahamian Hotel &

Villas
10. Sheraton British Colonial
11. The Towne Hotel
12. Wyndham Ambassador

Beach Hotel
Paradise Island
13. Club Paradise
14. Paradise Island Tourism
15. Holiday Inn Paradise Island
16. Ocean Club
17. Paradise Island Resort &

Casino
18. Paradise Paradise Beach

Resort
19. Sheraton Grand Hotel
20. Villas in Paradise
Activities
21. Majestic Tours
ANTIGUA -
22. Royal Antiguan
23. Halcyon Cove
ARUBA -
24. Aruba Concorde
25. Bushiri Beach Hotel
26. Divi Divi Beach Hotel
27. Divi Tamarijn Beach Hotel
28. Golden Tulip Aruba

Caribbean
29. Holiday Inn Aruba
BARBADOS -
30. Barbados Beach Village
31. Barbados Hilton

International
32. Best Western Sandy Beach
33. Cacrabank Beach

Apartment Hotel
34. Coconut Creek Club
35. Colony Club Hotel

36. Divi St. James Beach
Resort

37. Divi South Winds Beach
hotel

38. Glitter Bay
39. Grand Barbados
40. Marriott's Sam Lord's

Castle
41. Rockley Resort
42. Royal Pavilion
43. Sandy Lane Hotel
44. Sichris Hotel
45. Southern Palms Beach

Club
46. Tamarind Cove Hotel
Activities
47 Bajan Queen
BERMUDA -
48. The Princess
49. Southampton Princess
50. Marriott Castle Harbour

Resort
BRITISH VIRGIN ISLANDS -
Tortola
51. Prospect Reef Resort
CAYMAN ISLANDS -
52. Divi Tiara Beach Hotel
53. Grand Pavilion Hotel
54. Hyatt Regency Grand

Cayman
55. Treasure Island Resort
CURACAO-
56. Curacao Hotel Association
57. Curacao Tourist Board
58. Las Palmas Hotel
DOMINICAN REPUBLIC -
La Romana
59. Casa De Campo
Puerto Plata
60. Cofresi Beach
61. Heavens
62. Jack Tar Village
63. Puerto Plata Beach Resort
64. Radisson Puerto Plata
Santo Domingo
65. Decameron Club
66. Hispaniola Hotel
67. Jaragua Resort
68. Hotel Santo Domingo

FREE
To the Readers of AUDIO,

This 150 page official travel agents' guide includes hundreds
of current hotel rates for the Bahamas, Bermuda, The U.S.
Virgin Islands, Puerto Rico, Aruba, Antigua, Barbados,
Cayman islands, Grenada, St. Vincent & the Grenadines,
Jamaica, Dominican Republic, St. Maarten, and Florida.
Also, complete sections on Ski and romantic honeymoon
packages.

To help you plan your winter vacation, pick any 10 travel
brochures listed below. All for just $1 to cover the cost of
postage and handling.

sob
tot 001

adhand9n9

YES. Send me the Flyfaire Winter Escape Vacation
Planner (150 pages) plus up to 10 travel brochures
whose numbers I have circled below. Enclosed is my
check or money order for $1 to cover the cost of post-
age and handling. (Special Little Switzerland guide to
great shopping -send $5.)

GRENADA -
69. Ramada Renaissance

JAMAICA -
70. Jamaica Tourist Board

Falmouth
71. Trelawny Beach Hotel

Montego Bay
72. Carlyle Beach Hotel
73. Club Paradise
74. Doctor's Cave Beach Hotel
75. Fantasy Resort
76. Holiday Inn Rose Hall
77. Jack Tar Village
78. Ironshore Villas
79. Reading Reef Club
80. Sandals Resort
81. Sandals Royal Caribbean
82. Upper Deck

Condominiums
83. Wexford Court Hotel
84. Wyndham Rose Hall

Negril
85. Hedonism II
86. Sandals Negril

Ocho Rios
87. Americana Ocho Rios/

Eden II
88. Boscobel Beach
89. Couples Resort
90. Fisherman's Point
91. Inn On The Beach
92. Mallards Beach
93. Plantation Inn
94. Sans Souci Hotel
95. Turtle Beach Towers

Runaway Bay
96. Jack Tar Village
97. Jamaica Jamaica

PUERTO RICO -
98. Puerto Rico Tourism Co.

Dorado
99. Hyatt Regency Cerromar

100. Hyatt Regency Dorado
San Juan
101. Caribe Hilton International
102. Condado Beach Hotel
103. Condado Plaza
104. El San Juan Hotel
105. ESJ Towers

NAME

ADDRESS

CITY STATE ZIP

106. Sands Hotel of San Juan
ST. KITTS -
107 Jack Tar Village
ST. MAARTEN/ST. MARTIN -
108. Belair Beach Hotel
109. Dawn Beach Hotel
110. Divi Little Bay Beach

Resort
111. Pasanggrahan Royal

Guest House
112. St. Maarten Beach Club
113. Treasure Island Hotel
ST. VINCENT &
THE GRENADINES -
114. St. Vincent & The

Grenadines Tourist Office
US VIRGIN ISLANDS -
Activities
115. Fury Charters
Retailers
116. Cardow Inc.
117. Little Switzerland ($5.00)
118. Sparky's
St. Croix
119. Anchor Inn
120. Colony Cove
121. Divi St. Croix Resort
122. The Frederiksted
123. King Christian Hotel
124. Schooner Bay
St. John
125. Virgin Grand Beach Hotel
St. Thomas
126. Anchorage Beach Villas
127. Bluebeard's Castle
128. Bolongo Bay
129. Carib Beach
130. Cowpet Bay Village
131. Fairway Village at

Mahogany Run
132. Frenchman's Reef Beach

Resort
133. Harbour House Villas
134. Magen's Point Resort
135. Mahogany Run Villas
136. Point Pleasant Resort
137. Ramada Yacht Haven
138. Secret Harbour Beach

Resort

139. Sapphire Village
140. Sea Cliff
141. Stouffer's Grand Beach

Resort
142. Virgin Isle Hotel
FLORIDA -
Central Florida
143. Kissimmee -St. Cloud

Resort Area
144. Orlando/Orange County

Visitors Bureau
145. Enclave Suites
146. Grenelefe Resort
147. Radisson Inn & Justus

Aquatic Center
148. Sheraton Lakeside

Resort
149. Stouffer's Sea World

Resort
150. Windtree Villas
151. Wilson World Hotel

Main Gate
Attractions
152. Arabian Nights
153. Sea World Attractions
Gold Coast
Daytona Beach
154. Surfside Resorts
Hollywood
155. Diplomat Hotel
Miami Beach
156. Castle Premier
157. Holiday Inn Newport Pier

Resort
Palm Beach
158. Palm Beach County
SKIING PACKAGES -
159 Winter Park Resort,

Colorado
MEXICO -
Nuevo Vallarta
160. Jack Tar Village
AIRLINES -
161 Air Jamaica
162. Eastern
CAR RENTAL -
163. Avis
164. General
165. Hertz

HOME # BUSINESS #

I am planning my vacation during (Month) (Year)

Enclosed is $1 for 150 page Manual or $6 for Manual and Little Switzerland Shopping Guide.

MAIL TO: Len Seminara, CBS Travel Marketing (AU), 1515 Broadway, New York, NY 10036
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Making Music: Zakir Hussain
ECM 1349.
Sound: B - Performance: B

Groups like Oregon and John
McLaughlin's Shakti have been merg-
ing classical Indian music with jazz for
years. Indian tabla player Zakir Hus-
sain adds nothing new, but he's no
novice at the game. He was doing Indi-
an fusion in the early '70s and was an
integral member of Shakti. With
McLaughlin on guitar, saxist Jan Gar-
barek, and Indian flutist Hariprasad
Chaurasia, Hussain continues the
meeting of jazz and raga forms.

East and West have found a com-
mon ground in improvisation, and
that's the basis of this recording, on
which intuitive interplay revolves
around raga forms adapted by Hus-
sain. The title track is an expansive
work with a bending, freestyle flute im-
provisation from Chaurasia. Playing
open -holed, bamboo instruments, he
elicits subtle curves and glides like tall
grass caressed by the winds. The
theme emerges, a graceful combina-
tion of unison and counterpoint; then,
off to the solos.

Each musician emerges from the
others, segueing from combinations of
duets, trios, and quartets, one picking
up the theme of another. McLaughlin
returns to his Shakti form, moving from
intricate filigree to blistering speed
runs, often embroidering Hussain's
complex rhythms.

Garbarek's presence is unusually
disruptive. The normally sensitive sax-
ist overplays, screaming when a whis-
per is needed. His prominence in the
mix often washes out the interplay of
the other musicians. Only on the title

fl

track and on "Sabah," where he plays
soprano instead of tenor, does he
seem to find the slipstream. On "Sa-
bah" he blends like a chameleon with
Chaurasia's flute in a unison line, each
emerging from the other in solos. It

fades out all too fast.
Hussain's drums are beautifully re-

corded, all their bends and talking
murmurs beautifully captured. There is
no overdubbing of his playing, but the
placement of tablas across the stereo
field exaggerates his dexterity, making
him seem like a multi -limbed dervish of
percussion.

Hussain has kept a loose hand on
this record, allowing long passages of
improvisation that sometimes work, as
on "Making Music" and "Sunjog," and
sometimes don't, as on the overlong
prelude to "Anisa." He never builds
that wild momentum of Shakti, nor the
lush colorations of Oregon. But Chaur-
asia's serpentine flute and Hussain's
tablas make this music worth hearing.

John Diliberto

MCMXXXVI: The Classic Jazz Quartet
Stomp Off SOS 1125. (Available from
Stomp Off Records, P.O. Box 342,
York, Pa. 17405.)

Sound: B+ Performance: A-
Each of the four players in this fairly

new grouping is a seasoned musician
who has batted around the world of
traditional jazz for many more years
than he might like to admit. The only
one who has made a name for himself,
if you could call it that, is clarinetist and
soprano saxist Joe Muranyi, who
played with Louis Armstrong's All
Stars. The others include cornetist Dick
Sudhalter, who also produced the

Jazz and classical Indian
music merge on this LP,
which features beautifully
recorded drums played by
Zakir Hussain.

date; guitarist Marty Grosz, who ar-
ranged five of the selections and sings
on one, and, on piano, the late Dick
Wellstood, who on occasion dabbled
in the law during fallow periods.

These are not weekend musicians,
however. These four have somehow
weathered the many storms in jazz,
keeping alive a rich and varied past
which is all but unknown today as jazz
goes further and further out into space.

What this group does is prepare.
They think their way through the thou-
sands of tunes (old and new) which
present melodic possibilities, and then
they set out to extract the essence of
those tunes, no matter how unseemly
some of them might be. Together they
produce a masterly grouping of di-
verse sounds which might seem im-
possible with only four players-no
bass and no drums. by preference.

From the 1922 Grofé/Whiteman
"Wonderful One" to Lerner and
Loewe's "Wouldn't It Be Loverly," this
unusual quartet shows the extent of its
tunesmithing. I can't begin to suggest
the subtlety, the time and tempo shifts,
the sly insinuating of melody by one
instrument while the horns wail away,
the riffs, modulations, mutes, and
quotes, all done in an inimitable fash-
ion. The sound owes something to ev-
erybody who went before this group,
but it is uniquely their own. The playing
is of quite a high order.

Besides the two already mentioned,
selections include "The Mood that I'm
In," "Rose of the Rio Grande," "Chloe,"
"A Melody from the Sky," "Inka Dinka
Doo," "Blue River," "Hallelujah," and
an original, "Home No More," by Sud -
halter.

I think you'll want to hear what these
men have done with this somewhat un-
usual material. Frank Driggs
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING RATES

BUSINESS ADS-$1.85 per word. MINIMUM charge
PER AD, PER INSERTION $45. All centered or
spaced lines $16.

NON BUSINESS ADS-$1.30 per word, MINIMUM
charge PER AD, PER INSERTION $30. All centered
or spaced lines at $13.

ALL LINE ADS-First line set in bold face type at no
extra charge. Additional words set in bold face at $2.00
extra per word. One point ruled box is $15.

CLASSIFIED LINE ADS ARE PAYABLE IN AD-
VANCE BY CHECK OR MONEY ORDER ONLY.
(Sorry, we cannot accept credit cards or bill for line
advertising.) ALL LINE ORDERS should be mailed to:

AUDIO/CBS Magazines
P.O. Box 9125

Dept. 346V
Stamford, CT 06925

ORDERS WILL NOT BE PROCESSED WITHOUT
ACCOMPANYING CHECK OR MONEY ORDER FOR
FULL AMOUNT.

CLOSING DATE-First of month two months preced-
ing the cover date. If the first of the month falls on a
weekend or holiday, the closing date is the last busi-
ness day preceding the first. ADS RECEIVED AFTER
THE CLOSING DATE WILL BE HELD FOR THE
NEXT ISSUE UNLESS OTHERWISE STATED.

FREQUENCY DISCOUNTS -3 times less 5%, 6 times
less 15%, 12 times less 20%. These discounts apply to
line ads only. Ads submitted for a three -time frequency
are unchangeable. Frequency discounts not fulfilled
will be short -rated accordingly. Agency discounts do
not apply to line advertising.

BLIND ADS-Audio box numbers may be used at $8
extra for handling and postage.

GENERAL INFORMATION-Ad copy must be type-
written or printed legibly. The publisher in his sole
discretion reserves the right to reject any ad copy he
deems inappropriate. ALL ADVERTISERS MUST
SUPPLY: Complete name, Company name, Full street
address (P.O. Box numbers are insufficient) and tele-
phone number. Classified LINE ADS are not acknowl-
edged and do not carry Reader Service Card Num-
bers. AGENCY DISCOUNTS do not apply to line ad-
vertising. FREQUENCY DISCOUNTS not fulfilled will
be short rated accordingly. Only those advertisers who
have prepaid for their entire contract time will be RATE
PROTECTED for the duration of that contract. in the
event of a rate increase.

CLASSIFIED DISPLAY RATES
1 col x 1 inch $316
1 col x 2 inches $498
1 col x 3 inches $713
2 cols. x 1 inch $567
2 cols. x 2 inches $958

One column width is 21/2". Two columns wide is 41/4".
For larger display ad rates and 6, 12, 18 and 24 times
frequency rates call (212) 719-6338.

DISPLAY ADVERTISERS should make space reser-
vation on or before the closing date. Ad material (film
or velox) may follow by the tenth. DISPLAY ADVER-
TISERS MUST SUPPLY COMPLETE FILM NEGA-
TIVE READY FOR PRINTING OR VELOX. PRODUC-
TION CHARGES WILL BE ASSESSED ON ANY AD
REQUIRING ADDITIONAL PREPARATION.

ALL DISPLAY CORRESPONDENCE should be sent
to:

Laura J. Lo Vecchio, AUDIO MAGAZINE,
1515 Broadway, New York, NY 10036

FOR ADDITIONAL INFORMATION: CLASSIFIED
LINE ADS: Mary Jane Adams-(212) 719-6345.
CLASSIFIED DISPLAY ADS: Laura J. Lo Vecchio-
(212) 719-6338

019

ADIO
The only place in the world you can hear

all the ultimate sounds.
Cello KrellDuntechAudio Research MIT Sota

Rowland ResearchMeitnerLurne AudiomecaStaxThiel
SMEVPIWeli-TemperedCarnegieVan Den Hul

(201) 744-0600
193 Bellevue Avenue. Upper Montclair, NJ 07043

FOR SALE

AAA*ATTENTION!
HI-FI HOTLINE!

OUTSTANDING PRICES * VISA -MC * CALL US
LARGE SELECTION * US WARRANTY TRADES
MID -FI TO HIGH-END * SERVICE it ADVICE. Many
products to choose from (414) 658-3111.

GREAT PRICES -QUALITY

AAA -AUDIO ELITE IN WISCONSIN!!!
DENON. VANDERSTEEN. HAFLER, PS AUDIO, ACOUS-
TAT, YAMAHA. B&K. JSE, CONRAD-JOHNSON. B&W,
BOSTON ACOUSTICS, PROTON, CARVER, ONKYO,
ADS, VPI, JBL. DCM. MIRAGE. SOTA, KEF. ADCOM,
SUPERPHON, SNELL. KYOCERA. M&K, HARMAN KAR-
DON, INFINITY. DBX, LUXMAN, APOGEE, BOSE, DAHL-
QUIST. KLIPSCH, OHM and any others you desire.
(414) 725-4431.

CALL US WE CARE!!!

FOR SALE

*AAA-AUDIO'S-LOWEST PRICES -QUALITY AUDIO*
DENON, HAFLER. CARVER, ADCOM, NAD. YAMAHA,
PS AUDIO, VANDERSTEEN, B&K, KEF. POLK. B&W,
BOSTON ACOUSTICS, PROTON, ONKYO, JBL. HK,
ADS, M&K, ACOUSTAT, JSE, CONRAD-JOHNSON,
PROTON, INFINITY, BOSE, HARMAN KARDON, DBX.
KLIPSCH, THIEL. B&O. NAKAMICHI PLUS MANY OTH-
ERS. AUDIO ENTERPRISES. (414) 722-6889.

   MAKE US AN OFFER   

AAA J.S. AUDIO OFFERS AN EXTENSIVE product
selection of HOME AUDIO, CAR STEREO, esotencs
and the new DIGITAL DISC PLAYERS AT EX-
TREMELY COMPETITIVE PRICES. We provide ten
years of audio sales experience, candid honest advice
and full warantee on all products we sell. For pricing
and stock information call: 301-890-3232 or write to:
J.S AUDIO. One Childress Court. Burtonsville. MD
20866. We honor Visa MC and COD. Monday thru
Friday 11AM-7PM, Saturday 11AM-4PM.

LINE DRIVE

Less Signal Processing = More Natural Music
LINE DRIVE-a system control center designed specifically for your line level compo-
nents: CD players, tape decks, tuners, VCR audio.
LINE DRIVE-the flexibility of a preamplifier without the inherent colorations. Compare it
with the best preamplifier you can find and be thrilled with how clean and accurate the
Line Drive sounds.

Available from Mod Squad Dealers everywhere. Or direct from The Mod Squad, Dept. A.
542 Coast Highway 101, Leucadia, CA 92024, 16191
436-7666. For a complete catalog send 52 'refund-
able with order'. Ask about our 2 -week money -back
guarantee.
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from AUDIO RESOURCE

authorized McIntosh dealer

sales  restoration  repairs

108 Bonnabell Blvd., Metairie, LA 70005

(504) 833-6942

FOR SALE

AAA-LOW PRICES-HIGH END EQUIPMENT!!!
DENON, BOSTON ACOUSTICS, PS AUDIO,
HAFLER, YAMAHA, B&K, CARVER, ACOUSTAT,
ADS, VPI, CONRAD JOHNSON, APOGEE, B&W,
JSE, SOTA, JBL, DCM, MIRAGE, ONKYO, PROTON,
H.K., KEF, INFINITY, KLIPSCH and any others you
desire. AUDIO ELITE, (414) 725-4431, Menasha, Wis-
consin.

OUR PRICES CAN'T BE BEAT!!!

FOR SALE

AAA -LOOKING FOR LOW PRICES! Call us on a
large selection of mid -fi and high -end products at very
low prices. Hi -Fi Hotline. (414) 658-3111.

AAA -QUALITY AUDIO -LOW PRICES, ADCOM 
CARVER  DENON  NAD  YAMAHA  PS AUDIO 
THIEL  HAFLER  POLK  BOSTON ACOUSTICS  B&K
 HARMAN KARDON  ONKYO  B&W  PROTON 
KLIPSCH  INFINITY  B&O  NAKAMICHI  DBX 
BOSE  ADS  JBL  PLUS MANY OTHERS. AUDIO
ENTERPRISES. (414) 722-6889.

AA#1 RATING !!
Our WONDER CAPS® and WONDER SOLDER  have
been rated BEST in the world by reviewers and profession-
al experts. What do they say? Write TRT, Box 4271,
Berkeley, CA 94704.

ABSOLUTELY THE BIGGEST SELECTION: Acoustat,
Adcom, AKG, AR, Aragon, B&W, Belles, Beyer, Celestion,
Chicago Speaker Stand, Conrad -Johnson, Cramolin, Dal-
quist, Discwasher, ESB, Esoteric Audio, Grado, Grado
Signature, Haller, JPW, Koss, Magnum Dynalab, May Au-
dio, Michell, Mod Squad, Monster, Niles, Proton Video,
QED, Rata, Rotel, Sennheiser, Shure, Shure Ultra, Sono-
graphe, Souther, Sumiko, Syrinx, Systemdek, Target,
Teac, Terk, Torumat, Tweek, Vampire, Van den Hul, VPI,
Warfdale, WBT, Zeta and much, much more. S.C.M.S. Call
us toll -free! 800-438-6040 (ask for Cal) 704-376-0350 (in
N.C., ask for Jamie).

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

$50 FREE`
At Sound Stage Audio, we believe the
Energy 22 Reference Monitors are
today's best speaker value and we're
prepared to hack it up. If you're thinking
of buying a pair of $1,000 speakers during
198,, just drop by any one of our 2

locations and feast your ears on a pair of
Energys. If you're not convinced that
what you hear is the leader in speaker
technology today, and you buy a different
pair of $1,000 speakers at any store, we'll
pay you $50 for your effort.

Only Sound Stage dares to make this challenge. Let your ears decide.
The Sound is clear. So is the choice. Experience the Energy difference.

El 1E, "22

autHomzro DE ,._aS FOR ADSALPVIE-IiAD
BAND á OWFSEJl1-CARVER-DBX

KJflCM-Df?JOM
PROTON -3D ACOUSTICSI)NGO BOX

ElORG Y iiAF7.ER,JDNSEN V lDE O
KLOSSIUXMAN-NEC

Cali for store hours (718) 961-9888

IN MANHATTAN IN QUEENS

173 Broadway,
New York City, NY 10007

(NW caner or Broadway and Confa,dt)
One ,,Ohl up Entrance no Cortloret St

184-10 Horace Harding Expwy,
Fresh Meadows, NY 11365

Eli 25LE Utcplo Pkwoy
(Three docks ham Bborwpdales)

FOR SALE

ACOUSTAT AND PS AUDIO-SUPERB!
Free shipping! Fast service! Also Sota, Thorens, Talisman,
Audire, Hafler, CWD, Proton, Quad, Sony, Spica, Super -
phone. READ BROTHERS STEREO, 593 King Street,
Charleston, South Carolina 29403. (803) 723-7276.

ACOUSTAT MODEL ONE SPEAKER SYSTEM, $900,
Carver Receiver, $500. Both for $1200. Like new, make an
offer. Tom Houston, P.O. Box 315, Barre, Vermont 05641.
(802) 479-0682 evenings.

ACOUSTAT POWER AMPS ON SALE! The Acoustat
TNT200 with 200 wpc, regularly $1,300, is on sale at Opus
One while supplies last for only $749. The TNT120 with
120 stable wpc, regularly $699, is on sale while supplies
last for only $499. OPUS ONE: 1-800-441-2327. In PA
412-281-3969.

ACOUSTAT SPECTRA 3
defines a new state-of-the-art in electrostatic loudspeakers.
Free demonstration in your home! (Some restrictions ap-
ply.) WORLD-WIDE EXPORTING. Free delivery in USA.
OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

ADCOM GFA-555 MODIFICATIONS FROM D.R.H.
Through the use of F.E.T. technology and innovative
circuit topology we've opened the door to a new world
for the Adcom owner. Lose yourself in the musicality
and transparency that's lying dormant in your amplifi-
er. Call or write for details. D.R.M., 2275 East Bay Dr.,
#1205C, Clearwater, FL 34624. 813-536-2904.

ADCOM GFA-555/MUSICAL CONCEPTS
Musical Concepts modified Adcoms sound sweet, dynam-
ic, open and fatigue free! Our customers are delighted! M-
555GX $175/installed, Musical Concepts, #1 Patterson
Plaza, Florissant, MO 63031, 314-831-1822, 1-5PM CST.
Dealer inquiries invited.

A.J. CONTI HAS EXPANDED to make audio a full time
profession. Now we offer the same expertise as always
with immediate service. If you are into high -end you must
try us. Audio by A.J. Conti, Nashua, NH. (603) 888-6017.

ALL THE BEST EQUIPMENT, EXPERT ADVICE and out-
standing prices! Apogee, Krell, SOTA. Klyne, Quad, Emi-
nent Technology, Sonographe, Meitner, Van den Hul-
much more! Galen Carol Audio: 512-494-3551.

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

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 salesmen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opinions
are based on a solid foundation of experience with the
components we sell as well as those sold by our competi-
tors. Most importantly we don't simply sell the finest audio
equipment available, we arrange it in complementary sys-
tems designed to extract the greatest benefit from your
audio dollars chosen from among the following lines we
represent:
ACOUSTAT  ADCOM  AIR -TANGENT  AKROYD 
APOGEE  ARAGON  AUDIOQUEST  AUDIO NOTE 
AUDIO RESEARCH  BRITISH FIDELITY  BULLET 
CALIFORNIA AUDIO LABS  CAMBRIDGE AUDIO 
CARNEGIE ONE  CLOSS NOVABEAM  CREEK AUDIO
 CWD  DUAL  GRACE  GRADO  HARMAN-KAR-
DEN VIDEO  HEYBROOK  HI -PHONIC  KISEIKI 
KOETSU  KRELL (INCLUDING KRS BALANCED) 
KYOCERA  LINN SONDEK  LIVEWIRE  MEITNER 
MONDIAL  MONSTER CABLE  NITTY GRITTY  NYAL
(MOSCODE)  ONIX  PIONEER VIDEO  PROAC  PS
AUDIO  QUAD  RANDALL RESEARCH  REGA 
REVOX  ROKSAN XERXES  SILTECH  SME (IV & V) 
SNELL ACOUSTICS  SSI  STAX  SYMDEX  TALIS-
MAN  TARGET  VANDERSTEEN

SOUND BY SINGER
165 E. 33RD STREET
New York, NY 10016

(212) 683-0925
WE SHIP ANYWHERE
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FOR SALE FOR SALE

ALABAMA -WEST GEORGIA
Aragon, Audioquest, Beard, Carnegie, Creek, Garrott,
Grado, Haller, KEF, Kindel, Klipsch, Melos, Merlin, MIT,
Music Reference, NAD, Premier, Promethean, Quad,
RAM, Soundstream, Souther, SME, Spectrum, Thorens,
Tube Traps, VPI, Well Tempered, Zapco, and more. AC-
CURATE AUDIO, 110 E. Samford Ave., Auburn, AL 36830.
(205)-826-1960.

ANNOUNCING THE MUSICAL CONCEPTS MC -2
TEFLON

TEFLON" circuit boards??? Yes!!! The MC -2 is an im-
proved version of our highly acclaimed MC -1, rated "best
solid state preamp" by Audiogram. The MC -2 phono/line
stage has adjustable gain. MC -2 Teflon offers astounding
inner detailing and delicacy. You'll know what transparency
means with the MC -2T! Many audiophiles with expensive
tube preamps have switched to the MC -2T. Mil glass/epoxy
version of MC -2 available. MC -2 retrofits into Hefter DH -
100, DH -101, DH110, Dyna PAT -4/5, others. MC -2T (Te-
flon'l $400/kit, MC -2 $269/kit. Musical Concepts, #1 Pat-
terson Plaza, Florissant, MO 63031, 314-831-1822 1-5PM
CST. Dealer Inquiries invited.

ATTENTION!
FREE UPS SHIPPING

Nakamichi, B&K, Sony ES, Superphon, Meitner, P.S. Au-
dio, Magnat, Hefter, AR ES -1 & ETL-1, Syrinx, Grado
Signature, Ortofon X3MC, H/K Citation, Onkyo, Apogee,
Carver, & Adcom in-store only. DEMO SPECIALS - Naka-
michi CA -7A preamp $1799, Nakamichi PA -7M $1349,
Hafler XL -280 $459, Superphon Revelation Basic DM
preamp $349, Magnat MSP-300 $899/pr, Meitner STR-50
amp, $1095. Expert consultation - ask Cliff or Ward.
THRESHOLD AUDIO: 409 South 22nd St., Newark -Heath,
Ohio 43056, 614-522-3520. MOST ORDERS SHIPPED IN
24 HOURS.

AUDIO AMERICA
High -end and hard -to -find audio components. Low,
low prices! AUDIO AMERICA (Virginia).

Call: 1-804-797-5861 today!

AUDIO CLASSICS Buys -Sells -Trades Precision Audio
Components including ACCUPHASE, AUDIO RE-
SEARCH, CONRAD-JOHNSON, KRELL, MARANTZ
(USA), and MCINTOSH. FREE Catalogue. 8AM-5PM EST
Mon. -Fri., POB 176AC, Walton, NY 13856 607-865-7200.

-Audio Advertiser Since 1979 -

AUDIO BEST: LA, ORANGE, SAN BERNARDINO, CALI-
FORNIA, DEMONSTRATES PREAMP BEST BUYS:
CONRAD-JOHNSON, AUDIBLE ILLUSIONS, PS, AD-
COM, SUPERPHON, B&K, MOSCODE, MUSIC REFER-
ENCE, CD BEST BUYS: SONAGRAPH, PS, AUDIO -
QUEST. ALSO, ACOUSTAT, PALANTIR, VORTEX, SPI-
CA, SPECTRUM, RAUNA, SOUNDLAB, VELODYNE,
WELL -TEMPERED -LAB, VPI, MAPLENOLL, SYSTEM -
DECK, MAGNUM, PREMIERE, GRADO, ALPHASON,
GARROTT, VDHUL MIT, MONSTER, RANDALL,
STRAIGHTWIRE. (714) 861-5413, appointment.

AUDIO COMPONENTS BY; ADCOM - BERNING -
CLEARAUDIO - DECCA - ENTEC- GRADO - KINDEL -
MAGNUM DYNALAB - MICROSEIKI - MOORE FRANKLIN
- MONSTER/GENESIS - PREMIER  REGA - SHINON -
SME - SPICA - STRAIGHTWIRE - STAX - VPI.
NEW & DEMONSTRATORS WITH WARRANTY; ADCOM
GFT-555 $225(N), ACCUPHASE AC -2 $255(N), AUDIO
INTERFACE CST -8011 $190(N), BERNING TF-10HA
$1140(D), EA -2100 $1680, BEVERIDGE 2SW-2 $4300(D),
COUNTERPOINT SA-4/PR. $3660(D), SA -5.1 $1260(D),
KINDEL PLSA $1395(D(, P-200MKII 5410(D), KOETSU
EMC -1B $495(N), MIT MI -330 3'PR. $100, 8'PR $170,
NEC CD -803E $375(D), ORSONIC AV -101 $23(N), PRE-
CISION FIDELITY M7A $530(N), SIDEREAL ACOUSTIC
IV $650, STAX SR-145/EMM/EMC W/LAMBDA PRO
$1190(D), CPY/ECP-1 $375(N).
GREENFIELD EQUIPMENT, RIVER FOREST, IL 60305.
312/771-4660  BY APPOINTMENT  MC/VISA.

AUDIO CONNECTION IN NJ
ANALOG PLAYBACK: Eminent Tech., Merrill, Hey -

brook, Garrott, Grado, Kaide MC, Well Tempered
Lab

CD PLAYERS: Calif. Audio Labs, Melos Audio, HK
TUNERS: Klimo 'Ertanax', Magnum Dynelab, Brit.

Fid'ty
ELECTRONICS: Belles Research, British Fidelity,

Klimo, Melos Audio, MFA Systems, Quicksilver, VTL
SPEAKERS: EHS, Focus, Fuselier, Heybrook, Kindel,

Princeton Acoustics, Spendor, Vandersteen
ACCESSORIES: AudioQuest. Chicago Sp. Stand,

Kimber Kable, MIT (Shotgun), Peterson, Sonex, The
Mod Squad, ToruFluid, ASC Tube Traps, Tweek

1-201-239-1799
615 Bloomfield Ave, Verona, NJ 07044

Also for sale: selected used equipment, close-outs. BY
APPOINTMENT. HOURS: Mon, Tues, Fri 12 to 7,
Thurs 12 to 9, Sat 11 to 6. Closed: Sun & Weds.

anyspeaker]in rove the sound ofP P
Yes, your speakers
can sound as if
they cost twice as
much. Chicago
Speaker Stands'
are rigid and
spiked to prevent;_
the movement
that causes
smearing and
blurring of the
musical event.
Chicago Speaker
Stands must be
heard. Over 25
Models. Prices
start at under $40
per pair.

hicagó" -a" érstar
erican quality and technology made in the USA

312.745-5500 800-882-2256

Four Ways
Monster
Lets You Hear
All the Music
Most audiophiles and critics believe quality audio
interconnect cables are essential for superior
sound reproduction. Many consider Monster
Cable Interlinks to be the very finest available

With good reason. Bandwidth Balanced®
construction. MicroFiberTN dielectrics. And
Durafiex® insulation.

Each one a Monster -and industry -first
Each one ready to let you hear all your music.
Audition them now at your nearest Monster
dealer. And in your own sound system at home.

lntedlnk®M1000:
The Sonic Reference
Standard

M1000 employs Band-
width Balanced phase -
compensated windings and
MicroFiber insulation to

transparently transfer the most subtle nuances
and dynamic musical passages with
unprecedented sonic clarity. Comes complete with
patented M lbrminatorT locking connectors.
Quite simply, the very best.

Intetink Reference A:
The Audiophile Favorite

Our most popular
interconnect, Reference
A sets a performance
standard by which other
interconnects are

compared. Well balanced and incredibly natural,
with accurate recreation of depth, ambience,
and soundstage

Interlink 500:
Big Performance In
A Small Package

Extended dynamic range,
lower noise, and extreme
clarity are just part of
the sensational sonic

performance you enjoy with Interlink 500. Now
add compact size, increased versatility a moderate
price, and Interlink 500 is a sure winner.

Intedlnk 400:
Price/Performance
Breakthrough

Monster technology and
a high-performance
sound more expensive
cables can't match.

We invite you to compare Interlink 400 with
any of the competition. Rated "best buy" by
audio magazines.

Connect all your components with Interlink
by Monster Cable And bring out the best in
your sound system

Monster Cable, 101 lbwnsend St
San Francisco, CA 94107 781: 415 777-1355
'Ilex: 470584 MCSYUI Fax: 415 8961745
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CALL US
LAST &

CARTRIDGES

 DYNAVECTOR
 GRADO

NEEDLES
 SHURE

ORTOFON

SUPEX

 STANTON

 AUDIOQUEST

 TALISMAN

SIGNET

 AUDIOTECH
 GRACE

INSTOCK

FOR SALE

CENTRAL PA'S AUDIO SHOP
FOR THE DISCRIMINATING LISTENER

PRIVATE LISTENING ROOM FOR HIGH END PRODUCTS
(APPOINTMENTS PREFERRED)

Vandersteen, Martin Logan, Spica, Polk Audio, Infinity,
Threshold, NAD, ther-
rill, VPI. Sonographe, Magnum Dynalab, E.T., Souther,

Audio,
Magnum

Sumiko, Audioquest, Monster Cable, Grado. THE STEREO
SHOPPE, 21 N. Market St., Selinsgrove, PA.
717-374-0150.

BEAT ÁÍVYLPRICE
'PRINTED IN THIS MAGAZINE ON

AUDIO & CAR STEREO
CLASSÉ AUDIO: DR -7 preamp and DR-3-VHC amplifier;
Tripp-Lite: line (conditioners, voltage regulation, protec-
lion) -for computers & electronics; StraightWire: POWER
PURIFIER VIII -power conditioner -designed for audio),
TMI interconnect & TMC speaker cable; Audioquest, Van-
DenHul, more. (We buy & consign -high -end only!): Free
shipping -prompt service. A/D SYSTEM LTD., 2525 Arap-
ahoe Ave., Suite E4-284, Boulder, CO 80302.
(303) 443-4443.

The SOUND Approach
6067 Jericho T ke., Commack NY 11725
FAST DELIVERY (516) A 490-76 c8
FULL WARRANTY

CALL 1-800-342-9969
M &

FOR 8344 MELROSE AVE.,
PRICE LOS ANGELES, CA 90069

CO.

FOR SALE

AUDIOQUEST, AURAL SYMPHONICS, B&K BEL,
Chesky, Clearaudio. Eminet Technology, Melos, MFA Sys-
tems, Morrison, Souther, StraightWire, Syndex, VPI and
more. Audio Abode, Dallas, Texas. (214) 369-2092.

FOR SALE COUNTERPOINT ELECTRONICS
Can make a significant improvement in the reproduction of
music in most audio systems. We offer a full line of Coun-
terpoint components starting at only $595. Demonstrations
by appointment. Visa and MasterCard. WORLDWIDE EX-
PORTING. Free delivery to ALL zip codes. OXFORD AU -
DIO CONSULTANTS, INC., Box 145, Oxford, OH 45056 -
0145, 513-523-3333, TLX427791.

B&K 4133 1 INCH CALIBRATED condenser microphone,
2804 dual power supply, cables, accessories, instructions,
factory calibration certificate. $1100. (314) 781-7714.

BRING THE FEELING OF A live musical performance into
your home by adding a high quality, low priced subwoofer
to your audio system. Free brochure. NOSC, Box 13023,
Akron, OH 44313.

AUDIO RESEARCH SP -3A1 WITH walnut case $375,
Audio Research D -76A with FB-1 fanbase $795, McIntosh
MPI-4 with case $775, Technics SP -10 turntable $175.
(804) 238-3428, 6-9PM Eastern and weekends only.

CROSSOVER AUDIO: Here you'll be treated with respect
and genuine concern for your best interests. Featuring:
Counterpoint. SOTA, PS AUDIO, Well Tempered Lab, Vac-
uum Tube Logic, Eminent Technology, SME, Spica, Merid-
ian, Sonographe, Van Den Hul, MIT, Pearson Audio, Pre -
mier, B&K, Talisman, Monster Cable, Sumiko, Magnavox,
Lazarus and more. Free Shipping within New England.
CROSSOVER AUDIO, 10 Taté s Brook Rd., Somersworth,
NH 03878. Call (603) 692-5452.

B&W 808 ROSEWOOD. $4995 PR. W/NICKED CABINET.
s YEAR U.S.A. WARRANTY. 916-345-1341.

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A. manufacturers warranties on: Nakamichi, Re-
vox, Carver, Bang & Olufsen, ADS, Kyocera, HK, Crown,
Hafler, B&W, NAD, Tandberg, Polk. Island Audio, Inc.,
1122 Riverside Drive, Holly Hill, FL 32017. (904) 253-3456.

CABLE TV CONVERTERS. "NEW" ZENITH FLASH,
Scientific Atlanta, Jerrold, Oak, Zenith, Hamlin. Many
others. "New" VIDEO HOPPER "The Copy Killer.
Visa, M,C & Amex Accepted. Toll Free 1-800-826-
7623. B&B Inc., 10517 Upton Circle, Bloomington, MN
55431. DAHLOUIST, CONRAD-JOHNSON, B&K, AR, Entec,

Forte, Grado, Hafler Merlin, MIT, Mod Squad, Phillips-
Magnavox, Spendor, Threshold, Van den Hul, Well
Tempered -Champagne Audio, 723 S. Neil, Cham-
paign, IL 61820. Saturdays, 10-5, 217-398-3936, com-
mercially located.

"BEST IN BOSTON" said Consumer Electronics Maga-
zine. Apature, Aragon, British Fidelity, Creek, Fried, Grace,
Grado, Luxman, Mirage, Mordaunt-Short, Parasound,
Spendor. Used components bought and sold. ENCORE!
AUDIO, 225 Newbury Street, Boston, Mass. 02116.
617-236-4646.

CALL TOLL FREE! 1400426-0520 FOR; NAD, PRO
TON, H.K., HAFLER, B&W, TANDBERG, AUDIOCON
TROL, DAHLQUIST, dbx, NITTY-GRITTY, 3D, CWD, RE
VOLVER, STAX, M&K, BELLES, MOSCODE, FRIED, AU
DIOQUEST, THORENS, MONSTER, SNELL, ORACLE
PRO -AC, GRACE, GRADO, DCM, TALISMAN, TIPTOES,
FREE CATALOG. SOUND SELLER, 1706 MAIN ST.,
MARINETTE, WI 54143. (715) 735-9002.

BEST TRADES OFFERED. We buy, sell, trade, consign
most high -end products. Audio Doctor, 1518 W. Commer-
cial, Buffalo, MO 65622. 417-345-7245. COD -VISA -MC.
Newsletter.

DBX 5BX-DS RARE 5 -BAND EXPANDER, compressor
with impact restoration, memory, rack mount, wireless re -
mote etc ... $1120. DBX 4-BX: $425. Micro Seiki DQX-
-1000: $750. All original factory sealed cartons, warranty.
Wanted: Nakamichi 610 preamplifier, black, excellent con -
dition. For info: John, P.O. Box 34773, Los Angeles, CA
90034. (213) 837-2731.

CASH for your USED AUDIO EQUIPMENT. WE BUY by
PHONE, CALL FOR the HIGHEST QUOTE. (215) 886-
1650. The Stereo Trading Outlet, 320 Old York Road,
Jenkintown. Pa 19046.

B&K AMPLIFIERS, PREAMPLIFIERS. High-performance
electronics you can afford. AUDIO NEXUS, NJ
(201) 464-8238.

PREMIER By SUMIKO

THE TRADITION CONTINUES

MMT OWNERS, REJOICE!
Ever wanted an easy way of precisely
adjusting VTA on your Premier MMT
tonearm? The device pictured here allows
you to raise and lower the arm post
without hassle -even while the record
is playing -and with no compromise in
mounting rigidity. Retro -fits all Premier
MMT arms and all tonearms with a
16mm arm post.

PREMIER FT -3
From the creator of the MDC-800 (THE ARM) comes the Premier FT -3. Continuing the
tradition of providing the best tone arm performance at any price, David Fletcher, with
the FT -3, again defines the state of the art. The FT -3 offers features and performance
found on only the best:

 Die cast magnesium head shell
 Adjustable azimuth
 Adjustable VTA (unique rigid no compromise design)
 Ultra rigid arm tube
 PIB -1 Universal interface box
 Advanced bearing design -

 Unique tone arm tube damping
 Adjustable viscous damping at user's option
 Decoupled counter -weight
 Precise proportional anti -skating

P. O. Box 5046 Berkeley, CA 94705 415-843-4500 ~mike
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FOR SALE

DC SERVOS -ELIMINATE COUPLING CAPACITORS.
Hear what music sounds like when it doesn't pass through
capacitors, a greater sense of depth, imaging, and detail.
The ultimate modification for every CD player and most
preamps. Module M1 (stereo) $50 ea kit, or we install for
$65. plus shipping. Details write: Soloist Audio, 332 Tuttle
S.A., Tx 78209. (512) 229-0712 MCNisa.

DEMO SALE: LINN LP -12 $650. LINN INDEX $295. Linn
Basik Plus $125. Linn Karma (new) $495. Linn MC phono
preamp $150. Rega Planar 3 $395. Rega wall stand $49.
Coniston R speakers $195. Creek 4040 $195. Naim Nait
$450. Mint/Warranty. Mansfield Audio: (616) 774-2445.

DIGITAL AUDIO PROCESSORS -SONY 501ES avail-
able now! Make your own digital 2 -track masters. Also
Hatter PRO amps for ultimate monitoring capability.
ACOUSTICAL CONCEPTS, INC., 708 Ashland Ave., Ed-
dystone, PA 19013. (215) 328-9450.

DOKORDOR 1140 MULTISYNC, 4 channel, deck. Less
than 50 hours. Needs work 2 channels have noise. Excel-
lent for parts, repair. $600. (718) 776-1029.

DYNACO KIT BUILDERS -225,000 -LB BUYOUT! Tubes,
transistors, metalwork, raw drivers, circuit boards, etc.
Complete 200/200w "Black Box 410" transistor power amp
kit, $299. Owner repair manuals (any), $6 each. Stamp for
list. SCC, Box 551 AM, Dublin, OH 43017; (614) 889-2117.
VISA/MC.

EAGLE 2 AMPLIFIERS SALE $899 Charge VISA or Mas-
tercard factory direct for information call 9 to 6 (Pacific
Time) 1-602-453-2949,

ELECTRONIC CROSSOVERS: 6, 12, 18 DB/OCTAVE.
Kits available. Transient -Perfect, $175. Subsonic/Band-
pass Filters. Free Flyer w/reviews. ACE AUDIO, 532 -5th
Street, East Northport, NY 11731-2399.

ELECTROSTATICS-$398/PAIR. EPI Stat 450s (see Feb-
ruary AUDIO review). $700 retail; 5 -year warranty. UPS
shipping extra. Sound Values, POB 551, Dublin, OH
43017. VISA/MC: 1-800-HIFIKIT.

ENIGMA ENCLOSURELESS SUBWOOFER SYSTEMS:
Reviewer audition units, as new, full warranties, free na-
tionwide shipping, with Mosfet amplifier, 36% off list, Call
414-377-0303 or write for details Enigma, Suite A, 11112
N. Port Washington Road, Mequon, WI 53092.

EXCEPTIONAL AUDIO REPRODUCTION SYSTEMS AD-
COM, ALPHASON, AR, ARCAM, AUDIOOUEST, AUDIO -
SOURCE, AUDIRE, BRITISH (MUSICAL) FIDELITY, CHI-
CAGO, CREEK, DUAL, GRACE, GRADO & SIGNATURE.
GOLDRING, FRIED, HEYBROOK, KENWOOD BASIC,
KYOCERA, LINN, LOGIC, MAS, MORDAUNT-SHORT,
NITTY GRITTY, PREMIER, OED, RATA, REGA, ROTEL,
SHINON, SPECTRUM, SPENDOR, SUPERPHON, SU-
PEX, TALISMAN, TARGET along with LAST, LIVEWIRE
and others. EARS, P.O.BOX 658-U, W.COVINA, CA
91790. 818/961-6158 EVENINGS, WEEKENDS.
MCNISA. MANY MONTHLY SPECIALS, PREPAID SHIP-
PING -SEND STAMP!!

EXPERIENCE, INTEGRITY AND THE LOWEST PRICES
ANYWHERE. Authorized dealers for Denon, McIntosh.
Canton. Tandberg, M&K, Sumo, Infinity and many more.
Audio Video Exchange, Since 1951. 57 Park Place. NY
10007. Call 212-964-4570.

FRIED SPEAKERS á KITS
State-of-the-art sound. Amazing price/performance! Free
shipping. Also Hafler, PS, Thorens, Sota, Proton, Audire,
CWD, Monster, Sony, SAE. READ BROTHERS STEREO,
593 King Street, Charleston, South Carolina 29403. (803)
723-7276.

GET LOW PRICES ON ALL TYPES of audio equipment -
including high -end and even esoteric products not normally
discounted. Now we can SAVE YOU MONEY on the equip-
ment you really want. Extensive selection -no need to
settle for second choice. Thousands of satisfied customers
nationwide. FAST DELIVERY available. All products fea-
ture USA manufacturer's warranty. Call us for price quotes
or friendly, expert advice. Catalog $1. Member BBB and
Chamber of Commerce. Est 1979.

THE AUDIO ADVISOR, INC.,
225 Oakes SW, Grand Rapids, MI 49503. (616) 451-3868.
AMEX/DISCOVER/MC/OPTIMA/VISA.

 Acoustat  Arogon
 Boston/Acoustics
 B&W  Camber
 Carver  Celestion
 CWD  Dahlquist
 Dual Hafler
 Infinity  Koetsu
 Krell  Madrigal

Quality
Components,

Qualified Sales
and Service

Magnum  Meitner
 Meridian  MIT

NAO. Onkyo
 Ortolan  Revox

 Rotel  SME
 Snell  Sony

 SOTA  Sumiko
 Velodyne

Sound f3 Music
351 Pleasant St., Northampton, MA 01060 (413)584-9547

FOR SALE

HAFLER IN THE SOUTH!
In stock, the superb Haller pre -amps, amplifiers, tuner and
equalizer. Immediate FREE shipping. Also Acoustat, Au -
dire, CWD, Fried, Mirage, Monster Cable, PS, Proton,
Quad, Sony, Sota, Spica, Superphon, Talisman, Thorens.
READ BROTHERS STEREO, 593 King Street, Charleston,
South Carolina 29403. (803) 723-7276.

HAFLER-XL-280 KITS á NEW PRICES!
Hafler's bold new amplifier, the XL -280, is so accurate that
it can be directly compared with the ultimate reference -a
straight wire with gain. We are stocking: XL -280K $525,
XL -280 $600, DH -100K $200, DH -100 $250, DH -110K
$375, DH -110 $450, DH -120K $325, DH -120 $375, DH -
220K $400, DH -220 $500, DH -330K $325, DH -330 $385,
DH -500K $725, DH -500 $850. Export units and accesso-
ries in stock. Three year warranty on assembled units (no
suffix). Visa and MasterCard. WORLDWIDE EXPORTING.
Free delivery to ALL zip codes. OXFORD AUDIO CON-
SULTANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333, TLX427791.

ProAc

SONICALLY SUPERIOR
ProAc's superior engineering and precision
construction guarantees monitor quality per-
formance from all our models; the SuperTower
(pictured), the Studio One, & the Super Tablette.
Contact us for rave reviews & specs.

MODERN AUDIO CONSULTANTS
WEST: 2888 Blurt St., Boulder, CO 8(1101

303.449.1440
EAST: 112 Swanhill O., Baltimore, MD 21208

301.486.5975

superlative components
for music lovers
exercising judicious extravagance

The model 1 pure class A power amplifier.
Rated into 8 or 4 Ohms. Effortless sound
from 30 peak amperes per channel
capability.
The model 2 preamplifier. Vanishingly low
noise. Class A operation throughout.
Accepts MC or MM cartridges with
selectable loading. Five high level inputs
including tape recorder.
Designed by Nelson Pass and
manufactured in the USA.

audition Forté at selected audio specialists.
for a list of these specialists write:

foRTÉ Audio 1945 Industrial Drive, Auburn, California 95603
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Audiophile
Gift -Ideas

Set of 50 Rings
2. AQ Automatic Tonearm Lifter
3. AQ Super Reflex Clamp (Delrin)
4. AQ Sorbothane Record Mat
5. AQ Sorbothane Foot

Set of Four 34.95
6. AQ Sorbothane Tube Damper Rings .. 2.50
7. AQ Wonder Solder 15 ft 12.50
8. AR ES -1 Turntable W/MMT Tonearm 544.00*
9. ASC Tube Traps CALL

10. CD Roll -Top Storage Box (Holds 36) . 35.95
11. Chicago Speaker Stands

--Metal, Matte Black, W/cone points.
Hercules 25", 6X9" Top Plate (TP) . 119.00*
Hercules 25". 9X10" TP 119.00*
Hercules 20", 6X9" TP 115.00*
Hercules 12". For Spendor SP -1 109.95*
RJ-1010", 10 X10" TP w/spikes ...71.95**
BB -02 8". budget metal stand .... 34.95**

12. Datagard Electronic Protection Strips:
6 outlet electrical strip
w/spike/noise protection 39.95
6 outlet/7 stage filtering 69.95

13. DB Sytms Sway Aux InputSelector 59.50
DB Switch Box w/volume control 99.95

14. DB Cartridge Alignment Protractor 24.50
15. Grado Phono Cartridges XTE + 1 15.00

Sig MCX . 255.00 Sig 8MX ... 169.00
16. HQ Premium Carbon Fiber Brush ... 9.95
17. Interconnect Cables:

Distech, FMS/Livewire. MIT. VandenHul
Monster Reference, M-1, M-1000 . CALL

18. LAST Record Care Products
#2 Record Preservative 14.95
*4 Stylus Cleaner ..... 6.95

19 Magnavox CDB 465 CD Player 219.00* *
20. Magnavox C08471/472/473 Players .. CALL
21. Magnavox CDB 650 CD Player .... 399.95**
22. Mod Squad CD Damper 23.50
23. Mod Squad Line Drive 349.95**
24. Monster Cable X -terminators (pr) ... 24.95

Interchangeable Cable Connectors:
Choose from: Spds/Pins/Bananas (4) . 18.50
King Size (8ga) Dual Bananas 7 99
RCA's: Magami, Odyssey, Tiffany. WBT . CALL

25. NYAL Supent Tube Phone Preamp 199.00* *
26. RAMlGoldAero Premium Grade Tubes . CALL
27. Sonex CALL

28. Sound Anchor Stands For Vandersteen IIC
Loudspeakers 219.95

UPS Shipping (50 Ibs/pr) .... 19.95
29. Quad Stand from ARCICI 149.95*
30. QED WF-1 Turntable Wall --Shelf 99.95**
31. Sumiko FB-1 Fluxbuster MC Demag . CALL

32. Sumiko AcrylMat/ReflexClamp combo 149.95
33. SUMIKO TWEEK**EXTRA SPECIAL** . 9.99
34. Target Turntable Wall -Shelf ..99.95"*
35. Tip Toes/Counterfeet

1/2" for hard surfaces 4 50
1 1/2" for carpeted surfaces .... 6.50
1 1/2" w/screw top 8 50
1 1/2" for Vandersteens, Hercules

Quad and Sound Anchor Stands ... 8.50
C-17 For VPI Turntables (Set of 4) . 35.95
C-37 For Sota Turntables (3) 26.95

36. VPI HW-5db "Magic Brick" . 34.50
37. VPI Record Cleaning Solution: 8 oz .. 5.95

1 gal 19.95

SHIPPING CHARGES (UPS, Insured)
Accessories One Rem 3.95

Each Additional Item 1.25
*Stands/AR Table ....12.95

* * Electronics . . 8.95

1. Audioquest (AQ) CD Stabilizer Rings
25 Sorbothane Rings w/locator . 29.95

49.95
39.95

. 39.95
31.95

9.00

CHARGE ITI (616) 451-3868
AMEX/DISCOVER/MC/OPTIMA/VISA

prices subject to change without notice

OLC 10
advisor, inc

225 OAKES SW  GRAND RAPIDS, MI 49503

CJVI' DAT CD
Audio Gallery has an excellent selection of these hard to find, high -end components, new and used,

MICRO SEIKI TURNTABLES, SAEC TONEARMS, HIGHPHONIC CARTRIDGES
Turntable Systems from $500 to $15,000. CALL FOR A FREE LIST!

Audio Gallery  2718 Wilshire, Santa Monica, CA 90403  (213) 829-3429

FOR SALE

HIGH END AUDIO, PA AND PRO SOUND equipment at
cost or below. New, Used and Demo equipment available.
Lowest prices. Call or write for list. Sound Equipment
Company, 4132 Kincaid Drive, Raleigh, NC 27604.
919-876-8432.

J.B.L.-HARTSFIELD, OLYMPUS & PARAGON -All
models custom made of premium wood & finishes -Com-
ponents -&-Kits shipped world wide. San Francisco's Pio
neer since 1947. AES Charter Member. Hal Cox. MC &
VISA. (415) 388-5711.

JEMSTONE AUDIO serving Lansing and Southern Michi-
gan. PREMIUM EQUIPMENT/NICE PEOPLE. New! Ara-
gon, Meitner, FRIED, Linn, Luxman, Meridian. Sumo, AR.
Pulsar Video, Shure HTS. NEWSLETTER! JEMSTONE
AUDIO, 325 Grove Street. East Lansing, Michigan 48823.
(517) 332-1230 (ELECTRONICALLY 517-332-1322).

KRELL KSA-100 MK.2, $2495. Moscode 600 amp, $795.
Moscode Minuet Preamp, $395. VPI Acrylic, $650. Kindel
Phantom speakers, $695. Madrigal Carnegie, $295.
Koetsu Black, $250. Oracle Delphi w,Excalibur Arm,
$1100. Merrill Turntable, $525. Quicksilver MX -190, as
new, $1295. Eagle 2 Amp, $595. Alphason HR100S Tone -
arm, $450. Grado Arm, new, $375. KEF 105.2, $1495.
Spica TC-50, Oak, new & sealed, $350. Syrinx LE -2 Tone -
arm, $225. Audio by A.J. Conti, Nashua, NH.
(603)888-6017.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
REVOX, TANDBERG, HAFLER, ADCOM, MIS-

SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W. KEF, D.C.M., E -V,
J.B.L., INFINITY, O.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

MARK LEVINSON ML -2 AMPLIFIERS. Mint with all origi-
nal manuals, shipping cartons. $2800/pr.
(213) 934-1817 PDT.

A SINGER'S DREAM!

x."11

f! ,; t.1.,!`+r

_111U. t'Fil

REMOVES VOCALS FROM RECORDS!
Now You can sing with the world's best bands!

The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard
stereo record and leave most of the background
untouched! Record with your voice or perform live
with the backgrounds. Used in Professional Perfor-
mance yet connects easily to a home component
stereo system. Not an equalizer! We can prove it
works over the phone. Write or call for a Free
Brochure and Demo Record.

LT Sound, Dept. AU, P.O. Box 338,
Stone Mountain, GA 30086 (404) 493-1258
24 HOUR PHONE DEMO UNE: (4041493.6872

FOR SALE

LINN-IMPROVED PRODUCTS & LP12 UPGRADES
We have in stock the IMPROVED AND MORE POWER-
FUL LK1 and LK2, NEWER Index Speaker, Axis turntable,
and more. LP12 upgrades -new design armboard $30,
power supply modification $8. Demonstrations by appoint-
ment. Visa and MasterCard. Free delivery to ALL zip
codes. OXFORD AUDIO CONSULTANTS, INC., Box 145,
Oxford, OH 45056-0145, 513-523-3333, TLX427791.

MCINTOSH
C34V & MC7270-$3500, C33-$1400, C32-$1000.
C28-$290, MC2500-$2400-2700, MC2255-$1800,
MC2205, 2105, MR71, MR77. MX110, MC240. XRT22,
XRT18 (MINT). Technics car stereo 90 watt dbx deck. Car
7400 EV list $700. $320 (factory sealed).

Buy McIntosh & Marantz solid & tube.
(303) 344-1583.

MCINTOSH
WANTED: MCINTOSH, MARANTZ, AUDIO RE-
SEARCH, DYNACO, LEVINSON. KRELL, ALTEC,
JBL, TANNOY, CJ, SEQUERRA, WESTERN ELEC-
TRIC, TUBE & SOLID STATE, BUY -SELL -TRADE,
MAURY CORB, (713) 728-4343, 11122 ATWELL,
HOUSTON, TX 77096.

MCINTOSH, MARANTZ (USA), CONRAD-JOHNSON,
AUDIO RESEARCH, ACCUPHASE, KRELL and other
Precision Audio Components Bought -Sold -Traded. FREE
Catalogue. AUDIO CLASSICS 8AM-5PM EST Mon. -Fri.
POB 176MM, Walton, NY 13856 607.865-7200.

-Audio Advertiser Since 1979-

MCINTOSH MC 2500-$2,400, MC 2155-$1,350, MCD
7000-$1,000, MR 7082-$1,050, C-32-$900, C-29-
$650, M13-$350, MPI-4-$1.000. Thorens TD 125 w/SME
Ill. John, 5115 Red Fox, Brighton, MI 48116 or 313-229-
5191 eves.

MCINTOSH MC -250 $299, MX -112 $450, MC -225 $300,
1700 $300, 1900 $425, MX -110's $250-400. RCA shaded
dogs & Mercury Living Presence collection $30,000. Crown
0.75-I0C $275. D -150 -IOC $350, SL' C" phono modules
$100. Nakamichi 700/2 w remote $550. ADS -10 perfect
$700. Phase 400 $350. Sansui demo: AU-G55X $200.
Kenwood KF-8011 de-noiser $150. Harman-Kardon demo:
HK65C table $345. Lux M120A poweramp $300, C120A
preamp $200. Gold Aero exceptional tubes (numerous
types) stocked. Complete retube kits shipped fast! Mogami
Neglex 2534 interconnect cable $.60', 2513 speaker cable
$2.50'. R.C.A. ribbon microphones: 77DX $475, BK-11A
$190. Handpicked tubes 1963 vintage many types. Booth-
royd-Stuart Meridian amplifier system $400 w/moving coil.
Onkyo sealed TX -35 $185. Sony LC90-FeCr $11, LC60-
FeCr $6, LC90-SLH $9, LC60-SLH $4.50 elcaset tape.
Teac AL -700 elcaset recorders factory sealed $1,100 origi-
nally, $299, RX-100BX DBX sealed $225, remotes $50.
QUAD: Panasonic SH-3433 $300. EV 7445 encoder $475.
Pioneer RTU44 recorder w/remote $1,250. Sony TC854-
4S w'selsync, new capstan motor!, remote $1,200, TC-765
W. remote $600. Ortofon transformers STM-72 $25. T-10
$60. Mitsubishi DA -R8 $150. 900 prerecorded r t r $7,
/track $18. Require collections pre-recorded openreel,
McIntosh, Marantz (tube) units, Sony, Teac, Advent Dolby
units, oddball pieces, accessories. Desire preeminent con-
signment items. Money back guaranty. Mailorder Special-
ist! Shipping worldwide. Martin Gasman, 779 Worcester
Street, Wellesley, Mass. 02181. Telephone: 617 -CEL-
TICS, 617-235-8427.

MCINTOSH TUNERS & Tuner-Preamps MODIFIED by
RICHARD MODAFFERI, the DESIGNER of the MR77 &
MR78. AUDIO CLASSICS, POB 176RM, Walton, NY
13856, 607-865-7200, 8AM-5PM EST Mon. -Fri.

-Audio Advertiser Since 1979-
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FOR SALE FOR SALE

MCINTOSH PARTS, over 16,000 pounds in stock, includ-
ing hard to find Transformers, Front Panels. Chassis parts.
Electrical parts, Appearance parts, Speakers, Etc... Great
for Home Brew Projects. FREE catalogue. AUDIO CLAS-
SICS 8AM-5PM EST Mon. -Fri., POB 176MP, Walton, NY
13856 607-865-7200.

-Audio Advertiser Since 1979-

MFSL COLLECTION: (complete & factory sealed -analog);
all UHOR's-factory sealed; many miscellaneous audio-
phile analog: $6 for list to: Jim Buchanan, 2525 Arapahoe
Ave., Suite E4-284. Boulder, CO 80302.

MUSICAL CONCEPTS CD-1/CD-2
COMPACT DISC PLAYER

Analog like performance from a CD player! Excellent three
dimensionality and soundstaging. Unrestrained dynamics
and musical precision. Sweet, delicate high end! Philips 16
bit. dual DAC technology. Musical Concepts CD -1 is a treat
for the most sophisticated ear. Complete CD players with
one year warranty! Musical Concepts CD -1 $495, CD -1
650 $699 delivered. CD -2 has tighter bass, images even
better and is sweeter from top to bottom. Add $150 for CD -
2. Dealer inquiries invited. Musical Concepts, #1 Patterson
Plaza. Florissant, MO 63031, 314-831-1822 1-5pm CST.

MUSICAL CONCEPTS GX TOPOLOGY
MODIFICATIONS

NOW AVAILABLE. GX MODIFICATIONS FOR HAFLER
AMPLIFIERS! This optimized inductorless design achieves
great sweetness and transparency. And yes, it works great
with electrostatics. Tubelike three dimensionality and har-
monic richness combine with superb inner detailing and
clarity. Why are so many former tube lovers using Musical
Concepts amplifiers? Your ears will tell you! Musical Con-
cepts GX series modifications for all Hafler, Adcom amps.
Hafler: $149; kit, $224 installed. Adcom $175 installed only.
Dealer inquiries invited. Musical Concepts, #1 Patterson
Plaza. Florissant.MO 63031, 314-831-1822 1-5PM CST.

MUSICAL CONCEPTS AUDIOPHILE SERVICES
Outstanding modifications for Hafler products!

Smooth, sweet sound for Adcom amplifiers! Toroid
outboard power supplies, LIPS II ultra fast regulators,
and MusiCap capacitors! SuperConnect II, the best
performance/price interconnect -guaranteed! Compact
disc mods for Magnavox, Revox, ETC.

MC -2 and MC -2T preamplifier can be installed into
all Hafler preamps. Dyna PAT -4'5, others! For Hafler,
Adcom and Dyna amps: toroid power transformers.
high performance filter capacitors and total dual mono
installations. Finally, our Dyna tube modifications are
nearing completion. Musical Concepts, #1 Patterson
Plaza, Florissant, MO 63031, 314-831-1822 (1-5PM
CST) Dealer inquiries invited.

NEW ENGLAND LISTENERS: CROSSOVER AUDIO in
New Hampshire provides world class sound at many price
points. We offer: Counterpoint, SOTA. PS Audio SME,
Eminent Technology. Well Tempered Lab, Meridian. Vacu-
um Tube Logic. Sonographe. Carnegie. Van Den Hul, MIT.
Pearson Audio. Spica, Premier, B&K, Talisman, Magnum.
Monster Cable. Sumiko. Magnavox. Lazarus, Mogami and
more. Free shipping within New England. Call or write for
free newsletter advice. CROSSOVER AUDIO, 10 Tate's
Brook Rd., Somersworth, NH 03878. Call (603) 692-5452.

MUSIC BY THE SEA
Southern California's premier audio salon offering music
lovers exceptional products: ROWLAND RESEARCH 
SOTA  MOD SQUAD  ET 2  VIRTUOSO  SME 
VANDERSTEEN  MIT  COUNTERPOINT  VAN DEN
HUL  B&K  SPICA  ORACLE  WELL TEMPERED LAB
 STAX  RAUNA  NITTY GRITTY  AUDIOQUEST 
GRADO  HARMAN/KARDON  SUPERPHON  MIRAGE
 KOETSU  STRAIGHTWIRE  MAGNUM  VACCUM
TUBE LOGIC  TUBE TRAPS  POLYPHASORS  Cus-
tom cables, expert turntable set-up, in -home auditions.
system installation and a 2 week satisfaction guarantee.
MUSIC BY THE SEA (619) 436-7692; 542 North Highway
101, Leucadia. California 92024. Open Tuesday -Saturday
11-6 pm. Call for your MUSICAL NOTES newsletter.

NO DEALER IN YOUR AREA?Call Electronic Creations
for: B&W, Canton, Conrad Johnson, DBX, Dual, Energy.
Grado, Harman Kardon, Kyocera. Magneplanar, MIT Ca-
ble, Monster Cable, Nitty Gritty, PS Audio, Sony.'ES,
SOTA, Spica. Sumiko. Stay. Competitive Prices. Visa, MC.
305-331-5830.

ORDER TOLL -FREE 1-800-222-3465, ACOUSTAT  AL-
CHEMIST  AR  AUDIOQUEST  JBL  BOSE  BOS-
TON  GRACE  GRADO  HARMAN'KARDON 
HAFLER  KENWOOD  LAST  LIVEWIRE  MONSTER
CABLE  NITTY GRITTY  PREMIER  SONY  SOTA 
SPICA  STAX  STRAIGHTWIRE  SUPERPHON 
THORENS  TALISMAN  VAN DEN HUL. CALL FOR
LOW PRICES. MOST ITEMS IN STOCK. HCM AUDIO,
(916) 345-1341. VISA MC AMEX.

PAUL HEATH AUDIO
Audible Illusion, B&K. Convergent Technology, Eagle,
Grado, Dahlguist DO -20, Kinergetics, Lazarus, Melos, Mer-
lin, MIT, Magnum Dynalab, Onkyo Integra, PS Audio,
Quicksilver, Rega, Sonographe, Spica, Ram Lab. Music
Reference, Line Drive, Vandersteen, VPI, Well Tempered
table & arm. 217 Alexander Street, Rochester. NY 14607.
716-262-4310.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX. TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA.
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L.. INFINITY, D.B.X.. AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

SAN FRANCISCO AREA-Irresistably priced audiophile
components. Shipped Delivered. List available recent mod-
els. 1548 Center Rd.. Novato, CA 94947. (415) 898-1464.

ELECTROCOMPANIET
WINS GOLD MEDAL

ONNEVP

The coveted PRIX DECIBEL d'HONNEUR has
been awarded to ELECTROCOMPANIET for five
consecutive years in recognition of the musical and
electronic circuitry of ELECTROCOMPANIET
products. The First Prize Gold Medal is presented
annually by REVUE DU SON, the French audio
publication.

MUSIC & SOUND IMPORTS
30 Snowflake Road, Huntingdon Valley, PA 19006

(215) 357-7858

APOGEE ACOUSTICS
35 YORK AVENUE
RANDOLPH, MA 02368
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LOWER
LOUDSPEAKER
DISTORTION

The VMPS Super Tower/R is a six -way, very low
distortion, high efficiency floor standing loudspeaker
system with a linearity and neutrality of response,
first octave bass extension, and enormous dynamic
range to please the most demanding audiophile.

Specifications include sensitivity of 96d8/1 W/ 1M,
THD of no more than 0.5%/1W drive from 22Hz to
20kHz, -3d8 points of 20Hz and 50kHz, 350W rms
power handling with 20W rms recommended min-
imum. and maximum undistorted output levels of
128dBSPL/1 m. Like its siblings, the VMPS Tower
II ($439ea kit, $599ea assem), and the 76", 3001b
Super Tower Ile/ii SE l$1399-1499ea kit,
$1838-1 938ea assem), this system features the
unique OSO Holosonie image enhancement circui-
try, an ambience recovery system based on the true
phase information of the signal source for dramatic,
three-dimensional sound stage and imaging. Luxury
options available for the ST/R are the 200W Super -
dome softdome tweeters ($90/set), crossovers of
1000/o IAR Wondercaps ($152), and Powerline II
internal wiring (6501.

Write for reprints of Stereophile's rave reviews.
(Original Subwoofer, Vol 8/4 Aug 85; STlla/R, Vol
9/3 Ap 86) plus brochures and test reports on the
MiniTower II ($329ea kit, $439ea assem), our
three highly acclaimed Subwoofsrs (Original,
$329ea kit, $399ea assem; Smaller. $229ea kit,
$299ea assem; Larger, $439ea kit, $549ea
assem), and the OSO Series of bookshelf loud-
speakers. Kits are supplied with fully assembled
cabinets and all prices include free shipping in 48 US
States.

VMPS AUDIO PRODUCTS
div. (tone Audio

341,2 Eric Ct El Sobrante CA 94803 (415) 222-4276
Hear VMPS at The Listening Studio. Boston; Par Troy Sound.
Parsippany NJ; Dynamic Sound. Washington DC; Deltacom Audio,
Clearwater Fl; Audio by Caruso. Miami FI; Arthur Mayan. Alta-
monte Springs Fi. Mountaneer Telephone. Beckley WV; Shadow
Creek Ltd. Minneapolis Mn;; Encore Audio, Lee's Summit Mo; The
Long Ear, Coeur d'Alene Id; Efficient Stereo. Torrance Ca; Refer-
ence Sound, Eagle Rock, Ca; Sounds Unque. San Jose Ca; Ultimate
Sound, San Francisco Ca; Custom Audio, Novato Ca; Eclectic
Audio, Livermore Ca; (tone Audio, El Sobrante Ca.

fCTIVE ELECTRONIC
CROSSOVERS

MODEL 120 CABINET & NEW 120-R
"RACK AND PANEL" DESIGNS

Made to order in Butterworth bi-amp,
tri-amp, or quad -amp configurations
with optional level controls, subsonic
filters, or summers. Filters, regulated
power supplies, equalizers, are also
available.
New catalog and price sheet. Free!

Deeounuj Eng. Lab.
11828 Jefferson BI. Culver City, CA 90230

PHONE (213) 397.9668

FOR SALE

Philadelphia
Audiophiles

We proudly represent:
Acoustic Research Infinite Slope Pioneer Elite

Adcom Kimber Kable PS Audio

Alphason Kindel OED.Target
Arcam Kinergefcs Rega Planar

Ariston Lazarus Rogers

Audible Illusions Linn Sondek Rotel

B&K Components Magnavox CD Royd Audio

Celestion Maplenoll Snell

Counterpoint Micro Seiki Soundcraftsman

Creek Mission Stax

Eagle Amps NAD Straightwire

Electrocompaniet . Naim Audio Superphon

Goldring Parasound Systemdek
Plus 15 brands of cartridges and more!

SOUND SERVICE CO.
8010 Bustleton Ave. Philadelphia, PA 19152
(215) 725-1177-78 Bank Cards Accepted

SOUND CONSULTANT OF NEW MEXICO: Convergent
Audio. V.T.L., Pro -Ac, V.P.I. Audible Illusions, Target, RAM
Tubes, Kimber Kable, Nagoaka, Creek, Revolver, Mod
Squad, Rega, Proton, and much more. Best prices, Best
Advice. By appointment. 505-345-7147.

CDB-465
Latest Model!

16 bit
4x oversampling
2 D/A Converters
Digital filtering
Digital output jack

$199.88
CALL FOR NEW:

471/472/473

CD -650
All the features of

the 465 plus...
Remote Control
Keypad Entry
Headphone jack
Volume control

CRITICS' CHOICE!
$399:98

ON SALE!

6175472727
95 vassar St.
Cambridge, MA 02139 -v 4.

FOR SALE

POWER BLOCK -A power line conditioner for your audio
system. Less grit, less grain, more dimensionality, more
music. At better audio dealers soon-for information write:
TICE AUDIO. 16 Shorewood Lane, Centerport, NY 11721.

PROAC LOUDSPEAKERS ARE NOW AVAILABLE na-
tionwide. Write or call for an introduction to the new Tab-
lette. Studio 1 and Super Tower. A&S Speakers, Box 7462.
Denver. CO 80207. (303) 399-8609.

SIDEREALKAP

THE SIDEREALKAP WAS DESIGNED FROM ITS INCEP-
TION TO BE THE FINEST SOUNDING CAPACITOR
AVAILABLE FOR AUDIO TODAY.
FIND OUT WHAT THE MUSIC LOVER'S CAPACITOR
DOESN'T SOUND LIKE. CALL (619) 722.7707, OR
WRITE TO: SIDEREAL AKUSTIC, 1969 OUTRIGGER
WAY, OCEANSIDE, CA 92054.
FREE LITERATURE AND PRICE INFORMATION UPON
REQUEST.
DEALER INQUIRIES INVITED.

SONY DAT EQUIPMENT AND TAPES AVAILABLE NOW
THROUGH OUR TOKYO STORE. AUDIO GALLERY.
MONDAY -SATURDAY (213) 829-3429.

SOUND OF NAKAMICHI REFERENCE CASSETTES
INDIVIDUALLY DUPLICATED IN REAL-TIME ON
THE FINEST TDK METAL TAPES, FROM THE FIN-
EST ANALOG AND DIGITAL MASTERS. SOUND OF
NAKAMICHI REFERENCE CASSETTES, THE ONLY
CHALLENGE TO THE COMPACT DISC. LABELS
REPRESENTED: TELARC, A&M, DELOS, SHEF-
FIELD LAB, GOOD VIBES, & GRP. ALL TITLES ARE
AVAILABLE IN DOLBY B OR DOLBY C. FOR A CAT-
ALOG OR MORE INFORMATION CONTACT PACIF-
IC CASSETTE LABORATORIES: P.O. BOX 6248-A,
TORRANCE, CA. 90504 (213) 618-9267. DEALER
INQUIRIES WELCOME.

STEREO DESIGN FOR THE HOME, a 25 year old hard-
cover book looks at "State of the Art" installations in 1962.

Item. AUDIO
CLASSICS, POB 176SD, Walton, NY 13856.
607-865-7200, 8AM-5PM EST Mon. -Fri.

-Audio Advertiser Since 1979-

THE WORLDS FINEST TURNTABLES! Outstanding
prices! SOTA, VPI, Maplenoll, Sonographe, Well Tem-
pered. Free Newletter. (512) 494-3551.

VPI, MONSTER CABLE, CHICAGO SPEAKER
STANDS, LAST CLEANERS. DISCRETE TECHNOL-
OGY, ACCESSORIES, and much more at affordable
prices. FREE catalog: Class -A -Underground, 10 Sun-
nyside Place, Irvington, NY, 10533. Visa-Master-
cards accepted. Reliable & Quick Service.

2 CROWN SA2 amplifiers in mint condition. These amps
have had very little actual use and are in their origina
packing. $1200/ea. Call Randy (317) 495-3699.

LOUDSPEAKERS

ABLE TO USE A SCREWDRIVER? OVER 30 PROVEN
SPEAKERKITS FOR HOME. CAR, SUBWOOFER & PRO.
JBL, B&W, AUDAX, SEAS, VIFA, MOREL; 24DB ELEC-
TRONIC CROSSOVER; FFT SOFTWARE. 34 PAGE CAT-
ALOG. $2. GOLD SOUND. BOX 141A. ENGLEWOOD, CO
80151.

ABSOLUTELY UNPARALLED IN EXCELLENCE:
Audition these remarkable, patented JSE Infinite
Slope loudspeakers in your own home on our 7 Day-
NO RISK AUDITIONING Policy. We'll pay shipping
and offer a FREE 1 YEAR subscription to Audio.
Authorized JSE, Fried, Spectrum, Kingergetics, B&K.
Hailer, Magnum Dynalab, Thorens. Apature dealers.
SOUND UNLIMITED, 169 Church St., Bristol. Conn.
06010. Est 1959. (203) 584-0131.

MCNISA AMEXP ACCEPTED

AMERICA'S LARGEST dealers in HIGH END USED ste
reo. We BUY and SELL by PHONE. STEREO EX
CHANGE 687A Broadway, between 3rd and 4th St. (oppo
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.
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LOUDSPEAKERS

A&S SPEAKERS IS NOW CARRYING COMPLETE au-
diophile loudspeakers systems from ProAc. Morel. VMPS,
Euphonic Audio, and Nelson -Reed. Also available is the
widest selection of speaker components and kits from
Scan -Speak. Focal, Audax. Dynaudio, Peerless. Becker.
Jordan, SEAS, others. Free Catalog. A&S SPEAKERS,
Box 7462, Denver, CO 80207. (303) 399-8609.

AUDIO CONCEPTS INC., Speaker Building headquarters.
AC kits compete with the finest in the world. Finest drivers.
(Focal, Dynaudio. AC. Morel. Seas), AC Acoustic foam.
Wonder Caps and much more! Catalog $2 refundable. 608-
781-2110. 1631 Caledonia St., La Crosse WI. 54602.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG. HAFLER. ADCOM. MIS-
SION, N.A.D., HARMAN KARDON. KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M.. E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC.. JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

DUNTECH LOUDSPEAKERS -BEST PRICES. Free
shipping. Used: AR1W woofers $200 pr.. Dyna PAS -3
$100, NAD 4020A tuner $95. CISZEK AUDIO. RD1 Box
312A, Ligonier, PA 15658. 412-238-5171 evenings, week-
ends.

FRIED LOUDSPEAKERS: Legendary, Fantastic. AUDIO
NEXUS has them all. NJ (201) 464-8238.

GUSS 3-D SPEAKER SYSTEMS
"Accurate yet stupendous sonics ... breathtakingly alive".
(Review) From $3000. For demonstration at our showroom
opposite Lincoln Center. call (212) 582-7781

JBL, ALTEC, ELECTRO -VOICE speaker components and
speaker systems. JBL Studio Monitors. Altec Model 19
Reproductions. UREI. Microphones. AKG Headphones.
Carver, Crown. QSC professional amps. Free flyer, low
prices! Rick Marder. AHCo: (201) 561-8123.

JSE LOUDSPEAKERS! THEIR SECRET: INFINITE
SLOPE CROSSOVERS. Experience them at home. 10 -
DAY MONEYBACK AUDITIONS. FREE SHIPPING. AU-
DIO NEXUS, NJ (201) 464-8238.

LEGACY LOUDSPEAKERS BY REEL TO DESIGN com-
bine Edge -of -the -Art design with Old World Craftsmanship.
A marriage of the finest speaker components from En-
gland, France, Denmark and the United States..... excep-
tional value" says The Sensible Sound. `... a world class
speaker" E.H., South Carolina, "...the best speaker en-
closures I've heard" I.M., Massachusetts. Exquisite cabin-
etry. Quality assured by a ten year warranty. Auditioned in
the only relevant environment -YOUR HOME. Retail or
factory direct. From $886 pr shipping prepaid. RTRD. 2105
Claremont, Springfield, IL 62703. (217) 529-8793.

LEGACY -1 LOUDSPEAKERS BY REEL TO REAL DE-
SIGNS: Probably the most accurate speaker system you'll
ever own. Samarium Cobalt leaf tweeter hands off to a
30mm European dome. Vocals are recreated by the most
remarkable cone driver anywhere. A multi -chambered, slot -
loaded dual woofer configuration extends bass response to
16 Hz. Biampable through Tiffany gold binding posts and
high definition cable. Elegant 43" tower design. Ten year
warranty. $1496.pr shipped prepaid. Ten day home trial.
RTRD, 2105 Claremont. Springfield. IL 62703.
(217) 529-8793.

SOLID HARDWOOD SPEAKER STANDS. NO VE-
NEERS, PLASTICS. STANDARD OR CUSTOM SIZES
AVAILABLE. WALNUT, OAK. MAHOGANY, OTHERS. IN-
FORMATION: LAST STAND. 404 BELLEVUE ST., CAPE
GIRARDEAU, MO 63701.

"STEREO SPEAKERS HAVE RIGHTS, TOO!!!"
Emancipate NOW with GOLDSTAND speaker stands.
You'll HEAR the difference, quality guaranteed! FULLY
ASSEMBLED, angled. straight, tall, short, custom, sand
filled, spikes. Free catalog. H. Gold, 229 Nassau Rd.,
Huntington, NY 11734. (516) 427-4813.

ODUCING MUSIC RIBBON 32 SPEAKER CABLE (9 Ga. at $5.00/FI.)

Low Inductance Design with Polypropylene encapsulated OFC Conductors- Produces the most
rate amplitude and phase response resulting in superior dimensionality resolution and focus Color

'ces of tan oo'' white to stilt any decor. AVAILABLE as MUSIC RIBBON 16 112 Ga. 62 60 FT

STRAIGHT WIRE- 19C9 HARRISON St., SUITE 208  HOLLYWOOD. FL 33020  (305) 925.2470

LOUDSPEAKERS

LOUDSPEAKER COMPONENTS -KITS. Dynaudio. Morel,
Eclipse. Focal. Peerless, Eton. Vita. more! Crossover
parts -design books also. Catalog $1. Meniscus, 3275W
Gladiola, Wyoming. Michigan 49509. (616) 534-9121.

SPECTRUM LOUDSPEAKERS: Highend sound. budget
prices. AUDIO NEXUS, NJ (201) 464-8238.

LOUDSPEAKER COOKBOOK FROM MADISOUND
The design book you've been waiting for! 1987 edition, by
Vance Dickason, with Small -Thiele Analysis; vented, pas-
sive radiator, T -Line design; testing procedures: Bullock's
crossover application. All this for $14.95 along with the
famous MADISOUND Loudspeaker Catalog. MADIS-
OUND. BOX 4283. Madison, WI 53711. 608 831-3433.

THUNDERING BASS. Computer aligned tubular Bass en-
closures. Available with 8" through 18" Cerwin Vega sub -
woofers. Send $1 for catalog. AudioDesign. 146 S.W.
153rd. Suite 284. Seattle. WA 98166.

THE WAVEFORM LOUDSPEAKER: The Rolls Royce of
loudspeakers is at Absolute Audio. We've got the 1st and
only pair in the U.S. Lovingly handcarved in Canada from
solid 2" thick black cherry wood. they are as breathtakingly
visually as they are sonically. The sound maybe the closet
you'll ever hear to the live musical event. They're impres-
sively dynamic, effortless and delicate in sound; and repro-
duce the biggest soundstage we've ever gotten from any
speaker. They weigh over 200 lb each and go for $9000 in
black mirror finish lacquer or $17.000 in black cherry with
ebony and gold inlays and a raw silk grille-. Contact Evelyn
Sinclair. Absolute Audio. Orange, CA (714) 538-4434 and
now Keith Yates Audio, Sacramento, CA (916) 442-8346

. so far. All things in their own time -THE WAVEFORM
LOUDSPEAKER -for a long time!

® audio technica C'acace
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YOUR SEARCH
IS OVER!

We specialize in hard to tint!
phono cartridges and orig-
inal rcplacenu'nt st11i

k (800) 221-0906 º
CALL TOLLFREE FOR t
FREE PRICE QUOTES
AND VISA/MC ORDERS ir"""."'
N.Y. STATE (516) 599.1112

SEND SELF ADDRESSED
STAMPED ENVELOPE FOR
OUR FREE CATALOG.

LYLE CARTRIDGES
Dept. A, Box 158

Valley Stream, N.Y. 11582

Phones Open Mon -Sat 9 am -8 pm

OfrOfOfl SWIM STaNTOn

Analog In, Analog Out
SOTA's New Time -
Domain" Speakers
Leading the Analog Renaissance, SOTA turn-
tables prove we are still learning what the LP
can do. Combining High Performance with
Zero Anxiety -SOTA revolutionized the art
of record playing. Because we know ana-
log -and all the mechanics and physics of
enclosures, resonances, and interfaces -we
are 'uniquely qualified to redefine speaker
design. The solutions are different, but the
quest -to control motion and to damp vibra-
tions -is parallel.

First, can you imagine a loudspeaker that is
NOT analog? Then, can you imagine one
designed for transparency and depth of
image; that is neither room- nor equipment -
sensitive; and that looks like designer furni-
ture? We did -applying the same principles
of stability, rigidity, and damping you find in
every turntable.

We call the Series "Time -Domain- because
time coherence is the first necessity. We call
the first models Panorama" and Vista" to
suggest to what degree these monitors
recreate space. Time "creates" Space and
both create Realism. Are you Analog -
Ready"? SOTA's first Loudspeakers are:
"True to the psyche, not the computer!" Join
the Renaissance!

OTAindustries
P.O. Box 7075 Berkeley CA 94707
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1 I
We deliver -

 affordable high -resolution sound  powerful, well defined bass
 excellent high frequency & stereo imaging

We do this because of -
 our capable engineering staff  stringent quality

control  our commitment to excellence
Come listen to our family of

loudspeakers. We think you will
choose as the critics do...

Spectrum Loudspeakers.

spectrum loomp
LOUDSPEAKERS, INC.

1021 NEVADA ST TOLEDO, OHIO 43605 419-698-4488

TURNTABLES

MERRILL "HEIRLOOM" TURNTABLE, featuring
Acrylic Lead Platter, Periphery Clamping Ring, Fluid
Damped Motor, Constant Resonance Tuning System
and Screw down center clamp. Merrill Audio, 2125
Central Ave., Memphis, TN 38104.
901-272-1410.

MERRILL MODS. AR: (AII)-ACRYLIC LEAD OUTER
PLATTER WITH CLAMPING RING $135, ACRYLIC
SUBCHASSIS $95, REPLACEMENT MOTOR $65,
SPINDLE $25, SPRING KIT $8, AND MORE. LINN:
ACRYLIC LEAD OUTER PLATTER WITH CLAMPING
RING $135, ACRYLIC ARM BOARD $48. UNDER-
GROUND SOUND, 2125 CENTRAL AVE., MEMPHIS,
TN 38104 (901)-272-1275.

TURNTABLES

SOTA SAPPHIRE & STAR SAPPHIRE TURNTABLES:
Beautiful craftsmanship, unsurpassed sonics. AUDIO NEX-
US, NJ (201) 464-8238.

PARTS & ACCESSORIES

BRISSON. MIT CABLES, CUSTOMIZED ATHENA POLY-
PHASORS, MI-330/Shotgun custom interconnects, tone -
arm sets, WBT locking RCA, and Camac terminations for
Goldmund and Levinson. Brisson hookup wire for audio
constructors, MIT wiring harness & extensive mods for
INFINITY RS -1, custom threaded Tiptoes for any compo-
nent, ASC Tube Traps, Chateauroux, Wonder Caps &
solder, Resistas, connectors, etc., $1 catalog. Michael Per-
cy, Box 526, Inverness, CA 94937. 415 669-7181.

Shown: The Audio Control Phase Coupled Activator TM

Excite. Fulfill. Reclaim.
The Phase Coupled Activator TM

digitally reconstructs lost music.
Lurking beneath the surface of every record - and
most CD's - are ultra -low fundamental notes that
have been lost from the moment they left an
instrument. Lost to microphones, recording processes
and mastering. Even the best cartridge, biggest woofers
or most advanced CD player can't bring them back.

.. The first bass -recovery device that we can
unhesitatingly recommend to audiophiles."

- High Fidelity
Using patent pending intelligent circuits the Audio Con-
trol Phase Coupled Activator detects harmonic artifacts
and digitally reconstructs the previously lost portion.
Musically. Without introducing unrealistic by-products.
"The Phase Coupled Activator added clarity and
definition to the bass." - Stereo Review
"Compared to other bass enhancers, the Phase Coupled
Activator reigns as state of the art."- Chicago Tribune

That's because it isn't really an "enhancer" at all;
it's a restorer. Designed and built in America by a
company with a 10 -year reputation for quality and
value. Packed with extras like a separate video circuit
that works wonders on bass -shy rental tapes, cable and
regular broadcasts. And a built-in 18dB/oct. pro-
grammable electronic crossover.
"My stereo now sounds (and feels) like I have always
fantasized the 'ultimate sound' to be. Outstanding!"

- D. H., Torrance, CA
Discover why initially skeptical reviewers and audio-
philes are raving about the Phase Coupled Activator.
Enjoy live performance bass. Visit your nearest Audio
Control dealer or write us for more information.

AudiloControl TM
6520 212th St. S.W., Lynnwood, WA 98036 (206) 775-8461

PARTS & ACCESSORIES

CONFUSED? The only way to tell which wire or cable is
best for you is to compare them on your own system. The
same goes for most other audiophile accessories. That's
why it pays to buy where the selection is big, where
hometrials are free, and where happiness and buybacks
are always guaranteed. Custom lengths, C.O.D.s, Master-
card/VISA, free listings and deliveries. Superior services
with competitive prices. AUDIO ADDITIVES, 12809 South
29th Street, Omaha, NE 68123, (402) 293-1540. Your
accessory headquarters.

ELECTRON TUBE SALES 6DJ8 6AN8A 6CA7 6L6GC
6550A EL34 KT77 KT88 EF86 Same day shipping from
stock Industrial Tube Distributors since 1947. 4000 Types
in stock. A R S Electronics, 7110 DeCelis Place, Van Nuys,
Ca. 91406,1-800-422-4250.

SONY, JVC, RCA, PANASONIC, FISHER All major
brands of original factory equipment at direct to you prices.
Fast service, satisfaction guaranteed! FREE CATALOG.
Call 800-367-7553; In NY 516-326-7604.

TECHS . TWEAKS  AUDIOPHILES 
LISTENERS  LOOK!

AURIUM- Contact Enhancer. Use on all contacts to prevent
signal loss! $7.95.

ELECTROCALC I-Over 30 programs and more than 60
electronic equations. Use with Commodore 64 or 128 -
specify. 50% discount for students. It's user friendly!
$19.95

SPEAKERCHAINS-Wire which controls signal path inac-
curacies and tonal balance!

UN-CAPS-Used in power supplies, speakers, etc. A dif-
ference anyone can hear!

FOR MORE INFORMATION AND FREE BROCHURE
WRITE OR CALL!
NOVASOFT INC. Route 1 Box 107B Kinston, N.C. 28501
(919) 527-4766.
Add 10% for shipping and handling.

TUBES & ACCESSORIES WITH ADVICE on tubes,
mods., system design, new & used components. Amperes,
EE, GE, Gold Lion, Mullard, Sylvania, Tungsram. Exclusive
US rep. Siemens/Telefunken. Great prices. Consultant/
supplier to manufacturers, dealers, clubs, individuals.
Douglas Kent Smith Consulting, 240 W. Pike St., Canons-
burg, PA 15317-1163. (412) 746-1210.

TAPE RECORDERS

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

AUTO SOUND

CARVER, NAKAMICHI. BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

CD PLAYERS

J.S. AUDIO OFFERS Compact Disc Players from the
inexpensive to the esoteric, plus a complete selection
of audio components at competitive prices. For more
information Mon. thru Sat. please call 301-890-3232.
J.S. Audio, One Childress Court, Burtonsville, MD
20866. We honor Visa & M/C.
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CD PLAYERS

COMPACT DIGITAL PLAYERS!
In stock! Fast. FREE shipping. Also: Acoustat, CWD, Fried,
PS, Proton, SAE, Sony, Spica. (See our Haller ad.) READ
BROTHERS STEREO, 593 King Street, Charleston, South
Carolina 29403. (803) 723-7276.

MAGNAVOX 16 BIT CD PLAYERS. Lowest Prices. Popu-
lar and Hard -to -Find CD's. Accessories VCR's. Catalog
$3. Compact Disc Collectibles, Dept. A, P.O. BOX 721434,
Berkley, Mich. 48072. (313) 681-1161.

COMPACT DISCS

*4) wont EARS-.
 Free Catalog of CD's.

. Same day shipping'if'you order
before 12:1.1oonEDT.

 81b° DISCOUNTper disc on orders
of 10 or more.

4025° for UPS Cont. U.S. shipments.
Call Toll.Free to order:
USA 1-800-232-3687
NYS 1-800-537-7303

P O Box 616. Clifton Park, NY 12065
518-664-2550

pOOM PACT
C

ENTRE

COMPACT DISCS -AT LOW WAREHOUSE PRICES.
Now in our 4th year. Free catalog. Oz Warehouse. 1575P
Hwy 29, Lawrenceville, GA 30245. (404) 962-6180.

LOW COMPACT DISC PRICES-Schwann CD and COL-
OR Catalogs via UPS $5 -LARGE Classical Inventory -
over 9000 titles -Mini -Catalogs $1 -Follow-up Service-
DUWARS, PO BOX 6662-A, GREENVILLE, SC 29606.

PREVIOUSLY -OWNED COMPACT DISCS! Buy, Sell,
Trade. Free Catalog, Information. The CD LINK, 410 -AU
Weaver Lane, Simpsonville. SC 29681-8908.

COMPACT DISCS
AND ACCESSORIES

Call for FREE catalog.
Requests welcome

AIL DIN NUISKE - 24 hours a day.

CT call Retailer prices available

1-452-0203 1 -800 -ALL DISC
41 Monroe Turnpike, Trumbull, CT 06611

THE BRASFIELD CIRCUIT WILL upgrade your Magnavox
players to World Class performance for $399. Call or write:
Audio Concepts Inc. 608-781-2110. 1631 Caledonia St., La
Crosse, WI. 54602.

REFERENCE RECORDINGS
Attention, all you "Tafelmusik" baroque-niks! This time we
have violinists JAAP SCHROEDER and STANLEY RIT-
CHIE playing rare and favorite VIVALDI and BACH, with
the ensemble conducted from the harpsichord by ALBERT
FULLER. These internationally -renowned stars of the origi-
nal -instrument movement have been captured in Prof.
Johnson's glittering, full -dimensional sonics on both Pure
Analogue LP (RR -23) and Digital Master CD (RR-23CD).
Remember also "STAR OF WONDER," our lovely Christ-
mas choral album (RR -21, -21CD) which was used by so
many audio manufacturers for demo at CES, even in June!
Get these now at your local RR dealer, or order ($15.98/
LP, $16.98/CD, postpaid) direct from the source: Refer-
ence Recordings, Box 77225X, San Francisco, CA 94107.
(415-355-1892) Visa/MC check OK. Free catalogue/re-
views. Dealer inquiries invited.

SPEAKER BUILDER
The world's only magazine for people who love building
all kinds of loudspeakers -from bookshelf kits to elec-
trostatics to horns. A rich mix of how -to -do -it and theory
Only $25 for 2 years (8 issues). 1 year for $15.

SPEAKER BUILDER
Box 494, Dept. A7A, Peterborough, NH 03458 USA

(Outside USA add $4/year postage. US $ only

COMPACT DISCS

DIRECT -TO -TAPE RECORDINGS -Real -Time Duplicat-
ed Tapes. Also compact discs (classical iazz(-excellent
prices: ORFEO. CHANDOS, TELARC, DELOS. CAPRIC-
CIO, DMP, GRP, ACCENT, other labels. Send $1 for
CATALOG and NEWSLETTER. Direct -to -Tape Recording,
14-R Station Avenue, Haddon Heights, NJ 08035.

WE'VE SLIPPED OUR DISC PRICES TO FIT YOUR BUD-
GET. PRICES START AT $8.99! WRITE: LASER LOCKER
BOX 8611 SOMERVILLE, N.J. 08876.

BLANK TAPE

3.95 SHIPPING ANY SIZE ORDER, UPS 1-800-245-6000

O
11559 096

5490
N EVIS

SA ES
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ADS 90

OA S

299

TOK 5.9

GOLDWQ;; w
EYp,WNT .

599
49

4.9
999

509

SONY «SAO ISO

SONY IN/5.0 140
SONY SPROSI 2.

501-90 .190

XL1-15-90 219

C511-66 I 69
U0511-.0 I 49

120 I SO

UR-90 IA

UR-50 IN

951319019 90

RAW METAL 120 AM

VISA MC
NO EXTRA
CHARGE

o

WE WILL SEAT ANY CE OE THE OTY ORDER
INCLUDING OLING CHARGES RY,ti

o ORDER DEgDn
TAPES

* EDrw. P4 1NnTAR
DENON. TRIAD, AND KONICA: CALL

M -F 8:30-5:00
412/2818621
800,245-6000

o

AUDIOPHILE RECORDS

AUDIOPHILE ALBUMS! The purest recording techniques
are still implemented at MOBILE FIDELITY SOUND
LABS, SHEFFIELD LAB, REFERENCE RECORDINGS
and WILSON AUDIO. SOUND ADVICE offers, largest in-
ventory, U.H.Q.R.'s, collections, out -of -prints, Nautilus,
much more. Visa, Mastercard. 8215 Grand, Kansas City,
MO 64114. (816) 361-2713. Remember! Progress isn't
achieved when quality is compromised!

AUDIOPHILE ALBUMS AT WHOLESALE! Mobile Fideli-
ty, Nautilus, Sweet Thunder, Japanese. Also Sheffield,
Reference, Chesky, Super Disk. Direct -to -Disc by M&K,
EMI, RCA, Crystal Clear. M&K Ear L "Fatha" Hines -$50.
LAB2 Thelma Houston -$40, MFSL Stones Collection -
$175, MFSL Sinatra Collection -$200. Also I sell record
care products and accessories by Nifty Gritty and Audio -
quest. Quick! Same Day U.P.S. Chad Kassem, P.O. Box
2043, Salina, KS 67402-2043. (913) 825-8609.

FREE DISCOUNT CATALOG: Extensive listings on all
audiophile records -Mobile Fidelity, Telarc, Reference,
Sheffield, CDs, much more at fair prices. Write: Class -A -
Underground, 10 Sunnyside Place, Irvington, NY, 10533.
Visa and Mastercards accepted. Reliable -Quick Service.

RECORDS

AUDIOPHILE ROCK 'N ROLL WAREHOUSE SALE!!
Halfspeed Masters, Imports, Quiex II's, KC 600's, DMM's,
Direct -to -Disc and others. Fabulous Selections! Visa, Mas-
terCard, COD accepted.The Elusive Disc. 733 West Na-
omi, Unit 1, #106-A, Arcadia, CA 91006. (818) 989-0890.

RECORD COLLECTORS SUPPLIES. REPLACEMENT
JACKETS, INNER SLEEVES, 78 RPM SLEEVES, OPERA
BOXES, LASER DISK BOXES, ETC. FREE CATALOG.
CABCO PRODUCTS, BOX 8212, ROOM 662, COLUM-
BUS, OHIO 43201.

STEREO  VIDEO
CAR STEREO

Lowest Drices on over 150 brands

PLEASE CALL OR WRITE FOR CATALOG

800 / 233-8375

9-6 M -T', / 9-3 Friday (Pacific Time)

AUDIO UNLIMITED
1203A Adam; Avenue / La Grande. OR 97850

(503) 963-5731

you
SEE TMis...

You are visit-
ing a store that cares
about your music.

Audioquest
offers 8 speaker cables
and 3 interconnect
cables to handle any
application.

Cl
audioquest

"Product:: that bring your system to lire!"

629 Camino Mares #306
San Clemente, CA 92672

47141 240-0604
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WANTED TO BUY

POWER BRIDGE H
DRAMATICALLY MORE EFFECTIVE
UNEQUALED QUALITY
THE BEST SOUND PER DOLLAR

DISCRETE TECHNOLOGY LABORATORIES, INC.
3254 Fifth St., Oceanside, NY 11572 (516) 764-1121

FM ACCESSORIES
MAGNUM/DYNALAB FM SIGNAL BOOSTER

Signal Sleuth 105 FM 99.00(orig. 190.001
Signal Sleuth 2002 (mcbilel 99.00-iong.190. 00!

MAGNUM/DYNALAB FM ANTENNAS
ST -2 Omni -directional - 69.00

SR -100 Slier Ribbor tureable 17 00

TERK AMPLIFIED ANTENNA 69.00

MAGNAVOX CD PLAYER SALE
CDB 650 -- CALL CDB 465 -... 219 Lo

U D I O (914) 666-0550

UTLET P.O.Box673
Bedford Hills, New York 10507-0673

RECORDS

RESTORATION ELECTRONICS: Noise filter/expander
($190: kit -$120) and scratch eliminator ($130/$80) can
make good vinyl near CD quality. SSS, 856A Lynnrose,
Santa Rosa, CA 95404. (707) 546-3895.

SERVICES

AUDIO PULSE SERVICE. Factory trained technicians.
New Digital Time -Delay Systems with power amplifiers
available. White Labs, 10528 Lower Azusa Rd., Suite
192A, El Monte, CA 91731. (818) 446-5346.

WANTED TO BUY

ALWAYS PAY TOP FOR: Tubes, Tuners, Amps, Speak-
ers. Drivers. Horns, by M -Levinson, Mcintosh, Marantz.
Audio Research, Tannoy, JBL, Altec, E.V., Jensen, West-
ern Electric, Westrex, Langevin, RCA. Tel: 818,576-2642.
David Yo: P.O. Box 832, Monterey Park, CA 91754.

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

IT'S WORTH IT CALLING ME! McIntosh, Marantz Tube
components, Western Electric, Altec, JBL, Jensen, Tannoy
Lan-Gevin Trusonic Raw speaker. Tube etc., top cash.
Henry Chang, 309 E. Garvey Ave., Monterey Park, CA
91754. (818) 571-6274 LAX.

DIMENSIONAL PURITY VANDERSTEEN AUDIO

5

ñ

Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although §ometimes
hard to find, he is well worth seeking out.

Write or call for a brochure and the
name of your nearest dealer.

. VANDERSTEEN AUDIO
116 WEST FOURTH STREET
HANFORD, CALIFORNIA 93230 USA
(209) 582-0324

CASH FOR USED PWR PREAMPS-ARC, Levinson,
Krell, Threshold, Conrad Johnson & Counterpoint. Collect
from home or ship UPS COD. Call CA (213) 257-6726.
Sennie.

MCINTOSH, MARANTZ TUBE, MCINTOSH S.S. equip-
ment, Western Electric. Tubes. Speakers, etc. TOP CASH.
Scott Dowling. 9908 Dairies Drive, Temple City, CA 91780.
(818) 286-9122, evenings, weekends.

MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric, Altec, Tannoy, JBL, Jensen, other collectibles.
John Conrad, 1178 Blackbird Street, El Cajon, CA 92020.
(619) 449-9155.

NAKAMICHI 610 PREAMPLIFIER, black, excellent condi-
tion, reasonable. Sanyo Plus E-55 timer. Sansui RX-50/
100 150, SAE DR -1 rack drawers. John, P.O. Box 34773,
Los Angeles, CA 90034. (213) 837-2731.

NEW/MINT SONY: TC 164SD, TC4550SD, ELD8. Elcaset
units, tapes. or complete shells only. JAC MS DS, P.O. Box
1321, Meadville, PA 16335-0821.

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
McIntosh Solid state, Western Electric, JBL, Altec, Tannoy
Speakers & Horn, EMT Turntable, SME Arm, Torch Fire &
Co., Temma-(516) 997-7633, (516) 496-2973.

MISCELLANEOUS

NEW IDEA? Innovation Center in Washington, D.C. will
assist you through Research and Development! Free Kit -
1.800 -257-7880.

OLDTIME RADIO BROADCASTS ... Classic programs
on high quality tapes. Mystery and adventure! Comedy!
Drama! Music! Free catalogue. Carl A. Froelich, 2 Heritage
Farm, New Freedom, Pennsylvania 17349.

PUBLICATIONS

EVERYTHING YOU ALWAYS WANTED TO KNOW about
Audiophile Quality Power Supplies ... Basic audio elec-
tronics and definitive guide with theory and practical power
supply circuits that will improve the performance of audio
electronics. Design is not magic, it's practical application of
circuit theory. Circuits described work wonders with NAIM,
HAFLER, ADCOM and other high -end equipment. Power
Supplies drive your speakers. Why not make them the
best, too? Kits available, dealers welcome. Send $17.95 for
40+ page book to CONCEPTRONICS, INC. P.O. Box 162,
Waukesha, WI 53187-0162.

THE RESURRECTION OF
"THE AUDIO CRITIC"

As many of you will remember, THE AUDIO CRITIC flour-
ished from 1977 to 1981 and then ceased to publish, much
to the regret of an exceptionally intelligent and loyal follow-
ing of audiophiles. While it lasted, it was often spoken as
the technically most sophisticated, as well as the most
literate, of the underground or alternative audio reviews,
especially appreciated for a single and unequivocal editori-
al opinion on both theory and equipment preferences. With
the publication of the fall 1987 issue, THE AUDIO CRITIC
is back in business, risen from the dead with no changes in
its editorial format and with peter aczel still as editor. The
frequency will be four issues a year, to be stepped up to six
when all goes well. Very important: If you are a former
subscriber and we owe you some issues, please send us
your name and current address immediately. Your sub-
scription will be fully honored, but it is meaningless to mail
anything in the united states to a 1981 address. First -timers
should take advantage of our special introductory offer:
send us $10 for the fall 1987 and winter 1987-88 issues (at
the old subscription price of $5 per issue), and you will get
the spring 1988 issue as a free bonus. After that you can
decide to sign up for a full subscription or not. Send your
$10 with your name and address (or just your name and
address if we owe you) to THE AUDIO CRITIC, 800
GRAMATAN AVENUE, MOUNT VERNON, NEW YORK
10552.
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MAIL ORDER MAIL ORDERPUBLICATIONS

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

MAIL ORDER-LINN, NAIM, SPENDOR, CREEK, REGA,
C.J., ROTEL, BRITISH FIDELITY, DNM and many others.
FREE DELIVERY-NO TAX OUTSIDE CALIFORNIA. Call
for brochure and newsletter, (800) 521-1453.

AUDIO TRANSFER
MONTHLY CLASSIFIED ADVERTISING
BUY, SELL, OR TRADE USED STEREO, musical
instrument amplification, test, or antique radio equip-
ment at 25 cents a word for subscribers. Special inter-
est and How to articles. Free 20 word advertising with
$15 ($21 foreign) yearly subscription. Audio Transfer,
P.O. Box 6413, Titusville, FL 32782-6413.

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A. manufacturers warranties on: Nakamichi, Re-
vox, Carver, Bang & Olufsen, ADS. Kyocera, HK, Crown,
Hatter, B&W, NAD, Tandberg. Polk. Island Audio, Inc.,
1122 Riverside Drive, Holly Hill, FL 32017. (904) 253-3456.

THE BEST RECORD RACK IN AMERICA Stackable, por-
table, oak units hold LPs. CDs and tapes. Free Mailorder
Brochure. (please mention Audio). Per Madsen Design:
(415) 928-4509. P.O. Box 330101, San Francisco, CA
94133.

12 CLASSIC PURIST MICROPHONE SETUPS clearly ex
plained'illustrated, plus general tips. It's in "The Micro
phone Cookbook" by "Billboard" Classics Top 10 enginee
Russ Borud. Send SASE to Box 16521. St. Paul, MN
55116.

Presenting
Greencorp
World
Tapes
Class

Class
at
Prices

e

95

Low
!

'

TEST RECORDS

SEVEN STEPS TO BETTER LISTENING, FROM CBS
TECHNOLOGY CENTER, is a high -precision test record
for the novice. Set up your hi-fi system and tune it to the
specific acoustics of your listening room. Make certain your
equipment functions properly. Includes 16 -page booklet by
A Edward Tatnall Canby which shows you how to
performdorm the following "ears only" tests: Proper identifica-
tion of left and right channels. phasing, loudspeaker bal-
ance, tone control settings, elimination of buzzes and rat-
tles, proper adjustment of vertical and lateral -tracking
forces, and much more. Send $8.98 in check or money
order in U.S. funds only; payment must accompany order.
Add $3 for handling with each order. Allow four to six
weeks for delivery. Please write or call:

AUDIO TEST RECORD
CBS, Inc.
Columbia Special Products
8th Floor
51 West 52nd Street
New York, NY 10019
(212) 975-4321

Now, for prices lower than you have been paying for ordinary tape, you can buy
high performance branded tape directly from Greencorp, Australia's leading
manufacturer of magnetic media. This is the same proven tape we supply to
Philips, TEAC, and to big overseas divisions of CBS and EMI to record their
music cassettes. (These tapes compare in performance to TDK and Maxell
tapes with similar bias.)

Look at the leader.
A Greencorp cassette, made from costly raw materials at our high-tech facility in
Sydney, may be identified by its tape leader, which is clearly branded with our
name and catalogue number. If your leaders don't show this information, you're
paying too much for your tapes! So stop taking chances with your important
recordings and do what the "bigboys" do. Get serious and order Greencorp9 Y tape
direct. It sounds so -o -o much better. G'day!

Duplicator Quality, CD Quality, High -Bias,
Music -Grade XDS Cassettes Chromium Dioxide Cassettes

(price each) (price each)
Quantity 25 100 Quantity 25 100

CBS TEST RECORDS
The CTC Professional Series Test Records to replace the
world-famous STR Technical Series Test Records. The
records are designed for the audio professional and audio-
phile who demand the highest level of performance.

CTC-300 PHONOGRAPH TEST RECORD is used for
measuring the frequency response, crosstalk, resonance,
polarity, compliance and tracking ability of a phonograph
cartridge. $30

CTC-310 DISTORTION TEST RECORD has been de-
signed to evaluate any type distortion produced by a pho-
nograph cartridge due to factors such as non-linear rela-
tionships between the stylus motion and the cartridge out-
put, vertical tracking angle error, or poor coupling between
the stylus and the record groove. $30

CTC-330 STUDIO TEST RECORD was developed to
assist in evaluating the performance of audio disc playback
equipment. It provides the range of frequencies and levels
necessary to measure sensitivity, frequency response,
separation, phase and turntable speed. $30

CTC-340 ACOUSTICAL TEST RECORD is intended to
be used for measuring the performance of an entire stereo
system, including the loudspeakers. $30

CTC-350 TURNTABLE AND TONE ARM TEST RE-
CORD provides the signals necessary to measure key
performance parameters of turntables and tone arms. $30

Payment must accompany order and be either a check
or money order in U.S. funds. Add $3 for handling with
each order. Allow four to six weeks for delivery.

Please write or call:
AUDIO TEST RECORDS
CBS, INC.
Columbia Special Products
8th Floor
51 West 52nd Street
New York, NY 10019
(212) 975-4321

C10 .34 .24 C60 .60 .48
C1032 .35 .25 C90 .82 .69
C47 .37 .28 Norelco-type plastic boxes:
C62 .39 .30 clear top or all -clear
C92 .45 .36 .15 .13

Self-adhesive, white cassette labels
$1.00 per 100

TELEPHONE Toll Free 1 (800) 972-0707
305ORDERS: (305) 925-0707 in Florida.

SATISFACTION GUARANTEED! If not satisfied for any reason, return
the cassettes for a full refund.

Above prices are per cassette F.O.B. Hollywood FL. Quantities are a
minimum of 25 per size but may be mixed to get the 100 quantity discount.

customers add 5% sales tax.For UPS delivery add 8%.pFersonal
WeBEST

American
capt Company or personal checks, or charge to Visa. Mastercard, or

Express.

U.S. Sales Office: 3505 S. Ocean Drive, Hollywood, FL 33019GREENCORP Australia: Matraville, Sydney.

MAIL ORDER

PRICES SME V $1399 SMEIV $850 Formula V
$179 Rega RB250 $125 Koetsu Black $465 Mayware MC -
7V 3 $165 MC -2V $99 MC -3L'2 $99 Cetestion SL600 $975
Wharfedale 708 $399 Rogers LS3 5A $399. Catalogue $1
bill. STEREO: PO. Box 774, London, NW7 3ST, England.
Prices include Airmail delivery.
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MAIL ORDER

A BARGAIN: NAMIKI DIR FNDR $89; Styluscope 100X
$69, Technics Stylus Gauge $63, 305MCMK2 $205,
100CMK4 (Best P Mount Avail) $259, EPA500 $295.
EPA250 $275, Stax Pro,Lambda (#3) $659, Pro Lambda
(#1) $399. Sigma/SRD7 $349, LambdalSRD7 $299, SRX
III:SRD7 $245; Grace 747 $199. 70711B $179, F9E(Super)
$139, F9E(S) Ruby $189. F9E(S) Stylus $79. Ruby Stylus
$143; Denon 103D $169, DL303 $210, DL305 $325.
DL304 $245; Dynavector 23RS(MR) $229. 17DS(MR)
$395; Koetsu Black $525: Rosewood $789; F.R. 1MK3F
$189, FR45 $199; Signet XK50 $199; Orsonic Headshell
$26. Send SASE: Box 3334, Ridgewood, NY 11386; all
unused; (212) 619-2888 Day; (718) 366-0360 Eve.

O AUDIO SELLS GREAT USED EQUIPMENT, by mail
order. Risk free. Money back, Reliable, Experienced. Ship
worldwide. (Collectibles, antiques and tube units): Ampex
(Thorens TD111) w Ortofon arm (2) SPU-GT. Ampex 1250
Tube reel, Ampex (Scott) int amp(tube 7591). Weathers
FM, Grado Wood arm w:Thornes TD124 all prices best
offer for above. Nakamichi OMS -5 $444, ST -7 $400, CA -5
$350; Yamaha DSP-1 (sealed) $700, C80 $345: SAE 2200
$200, 2900 Para Pre $180. 8000 $300, XVII $100, 2800
$275; Thorens TD126C II $375, AR-Xa $40, AR -ES -1 w
arm $250, Dual CS505r2 w.Grado $180. Dual CS522 w
Grado $180, ReVox B791 V15V $400, Alphason
HR100MCS $425, MLAS Levinson D6 -D1 A4E A3 cards
$200 set, JH Formula 4DV23 Ruby $65, pair JBL D130.
175 1217-1290 and N1200 all $450; JBL int amp and JBL
power (Call); Thorens TD125 SME and Rabco (Call);
SONY SONY SONY SONY SONY SONY SONY SONY
SONY. WOW. do we have some great used SONY:
SL2000 TT2000 $600. AC220 $100, CBC220 $70.
LCH220 $175, PCM501ES $750, SLHF1000 $950,
SLHF750 $600, SLHF650 $500, SLHFT7 $450, SU171
$100, SU202 $100, SU150 $75, KX1901A $350, TXT1000
$70, MRU90 $90, MRU60 $60, AVH555ES $250,
SEQ333ES $300, MX1000ES $90, ISH777 $150,
STS222ES $150, STS555ES $240, TAF444ES $275,
RME100V $135. ST8OW $40, CDP101 $250, CDP111
$300, CDP520ES II $330. DAS702ES $650, STJX520
$130. Lots more SONY; O Audio loves all the innovative
and revolutionary SONY products. Looking for a SONY?
Call! 617-547-2727. Symdex Sigma&Omega(pr) $450. Nit-
ty Gritty PRO -2 $550 as new, Verion Mk2S $200, PS MCA
II $90, Pioneer M22 Class A $325, RTR-ESR6(pr) $140,
AR -1W $75, AR-LST(pr) $425, Tandberg 64 $50, Dyna
PAM-1(pr) wood cab&faces $30, Tube God NB -1 $150,
NYAL Moscode 600 Maxi $1075, Moscode 150 $475, Min-
uet $475. Dyna FM -3 $60, E.A.R.509M $1600pr. McIntosh
MR -67 $150 and Acoustat is $750.
WE ACTIVELY BUY SELL TRADE CONSIGN
NEW&USED AUDIO VIDEO EQUIPMENT. Call us (don't
write) whenever you're looking to buy or sell anything.
We're interested in doing business with you wherever you
are in the world. No catalogues, no lists. This ad went to
AUDIO 91 87 and all mdse is subject to prior sale. Q
AUDIO: 95 VASSAR ST., CAMBRIDGE, MA 02139. 617-
547-2727 10am-7pm. The smallest shop on Earth.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX. TANDBERG. HAFLER, ADCOM, MIS-
SION. N.A.D., HARMANiKARDON. KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904)262-4000 WEST: (818) 243-1168.

WHOLESALE AUDIO, VIDEO, TELEPHONE ACCESSO-
RIES cables. antennas. car radio. CB radio, cartridges,
watches, calculators, computers, speakers, radios, adap-
tors. FREE CATALOG. 718-897-0509. D&WA, 68-12 110th
Street, Flushing, NY 11375.

LASER VIDEODISC

THE CRITERION COLLECTION -landmark series of films
on laser videodisc including CITIZEN KANE and KING
KONG -presents the Beatles' movie HELP with digital
stereo soundtrack. Upcoming releases include GRADU-
ATE, BLADE RUNNER, and HARD DAY'S NIGHT. 2139
Manning Ave., L.A., CA 90025. For orders call (800) 446-
2001, (800) 443-2001 CA only.

AD INDEX

Firm (Reader Service No.) ,age
Adcom (1) 117
ADS 46 & 47, 48
Aero (2) Cover IV

Akai 134 & 135
AKG Acoustics.... .. - 29
Audio Research (3) 26
AudioStream (4) 97
B&W(5) 113
Barcus-Berry (6) 157
Bose (7, 8) 85, 131
Boston Acoustics 153. 155
Brystonvermont (9) 103
Canton (10) 30
Carver (11, 12)... . .... 15, 169
Cincinnati Microwave (13) 83
Clarion (14) 44
Columbia House 13
Component Guard (15) .... 94 & 95
conrad-johnson 139
Counterpoint (16) 163
Coustic (17) 27
Crutchfield 49
dbx (18) 5 '
Denon (19) 17-24
DMP Records 165
Esoteric Audio (21) _ . 12
Flyfaire 177
Infinity (22) 105
Intersound (23) _ . 159
Jensen (24) . 121
KEF (25, 26) 35, 37
Kenwood (27) 127, 128
Klipsch (28) 7

Koss (29) -.137
Kyocera (31) 106 & 107
Levinson Cover III
M & K Sound (32) - . 81

Magnavox (33) 75-77
McIntosh (34) 9
Mitsubishi (35) 1104& 111
Museatex (36) 143
NAD 147
Nakamichi 3
NEC 145
Onkyo (38) 39-42
Pioneer (39, 40) ..... 89, 124 & 125
Polk (41) Cover II. 1, 45
Proton (42) 99
Recoton (43) 168
Rotel (44) 167
Sansui (45) 174 & 175
Sherwood (46) 149
Signet 28
Sony, 86 & 87, 123
Soundcraftsmen (30) 32
Studer Revox (47) 109
TDK (48, 51) 9, 170 & 171
Teac (49) 119
Technics (50) 151

Threshold 141 -

Vantage 91

Winston 79
Wisconsin Discount Stereo 173
Yamaha 115

In New York Alaska and Canada CALL: (212) 693.0300
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Enter No. 2 on Reader Service Card

AERO HOLOSONICTM
SPEAKERS do for your ears
what holograms do for your
eyes: give you a complete,
scientifically -based, natural three-
dimensional experience to
heighten your listening pleasure.

AERO took five
years and spared no
expense to develop the
patented HOLOSONIC
technology, so today you
can feel sound presence
like never before. Then the
technology was enhanced
by adding the speakers'
extraordinary fit and finish.
Our peers have recognized
this new standard in
speakers by giving
AERO HOLOSONICTY
SPEAKERS the 1987
Design and Engineering
Award.

AERO
Acoustic Engineering &
8332 Bristol Court
Jessup MD 20794
301-953-3040 Fax 301

Now the speakers
you've been waiting
for are yours in three
affordable models.
Ask your local dealer for
an audition and bring
along your favorite
recording. Let your mind
explore the feeling of
being right where the
music is, in open
grandeur.

Treat yourself to a
new HOLOSONIC
listening experience.
Call your local
dealer today.

Research Organization, Inc.

4987471 Tlx 4931151
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