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“Polk Builds State-of-the-Art Gomponents.

Consistently Superior Technology Results in
Dramatically Better Sounding Loudspeakers for You.

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
tife-like clarity and detail, much like « high
resolution camera captures a visual image
with all the subtle detail and focus intact.
When you listen to a pair of Potks, 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.

Polks Exclusive Trilaminate
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 tritaminate 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
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Tweeter voice coils are d with ing 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 foudspeaker
system. It is responsibte 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 Potk
Isophase Crossover Systems utilize huge cop-
per coils and precision capacitors and resis-
tors to assure the lowest possible harmonic,
M, 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.

Where to buy Polk Speakers? For your nearest dealer, see page 45.

Polk’s Exclusive Silver Coil
Dome Tiweeter Techbnology

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
tight 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 noving system results in vanishingly
low distortion, superb wave form accuracy
and high efficiency. A specially contoured
non-resonant faceplate improves dispersion,
towers diffraction and helps eliminate reso-
nant distortion.

Polk Fluid Coupled
Subwoofers

Most Polk home speakers utilize a fluid-
coupled subwoofer systen 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
betier 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.

polkaudio
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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.

he 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
br eakﬂf’ro ugh. ” 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 Ahways 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
hetter — 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
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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 STEREOQ 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 “monospeakers. The dramatic sonic bene-
fits are immediately audible and remarkable.

Where to buy Polk Speakers? For your nearest dealer, see page 45.

“Mindboggling, astounding,
jlabbefgasﬁng ” High 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 2 most attractive bonus..” Records,
CDs, tapes, video and FM all benefit equally
as dramatically.

“You owe it to yourself to
audition them.” Higb 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 Review’s 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.”

polikaudicll
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You may have heard music like this in a dream.

It takes much more than
an impressive array of features
and specifications to realize
a product of dreams.

Qur 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.

7 B\ Nakamichi

Our best: The OMS-7All. one of five For the name of your nearest
unusually creative compact disc players authorized Nakamichi home audio
from Nakamichi 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



SIGNALS & NOISE

Going Too Far
Dear Editor:
| have been an avid reader of Audio
for many years, and although | 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.
| 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, | 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:
| was delighted to read the recent
reviews in Audio of the Threshold SA/1
(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. | 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

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

most domestic automobiles, the No. i
20s were audibly indistinguishable

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:

| 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. | was also intrigued by
Laurence Greenhill and David Clark's
review of the Mark Levinson No. 20
mono amplifier.

| 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. | wonder if anybody has mea-
sured the frequency response, head-
room, and distortion of arc welders. . . .

More seriously, | applaud the inclu-
sion of an A/B/X comparative listening
test in the Levinson 20 review, along
with the authors' subjective impres-
sions. | 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 | am not attempt-
ing to sling mud or arrows, but merely
identifying an issue | 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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YOULL NEVER HAVE TO SIT THROUGH
ANOTHER AMATEUR NIGHT AGAIN.

How can you really enjoy professional entertainment
when your equipment isnt professional?

You cant. And dbx can prove it to you. Here and now. 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 couldnt get before. Even in the most expensive
amateur systems.

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

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

dbx

Audio and Video

Our audiorvideo preamplifier incorporates Dolby® Pro
Logic surround sound using dbx proprietary technology. For
the most thrilling home-theater performance vou 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 tothese one-of-a-kind components our FM/AM tuner
with Schotz® noise reduction, uncanny clarity and a noise
floor way below what youre probably listening to now.

And a CD player that's so good, Stereo Reviews 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.

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

at its professional best.
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AUDIOCLINIC

JOSEPH GIOVANELLI
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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 | want is good sensitiv-
ity, selectivity, and frequency re-
sponse. In most combination AMIFM
tuners | 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. | 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 | 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 if. 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, |
suggest you check the features of the
various shortwave, general-coverage
receivers available. | 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 recerds) 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. |see novalue 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 | turn on my amplifier, |
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 |
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, | notice (with the
amplifier turned off) that there is inter-
mittent static as the plug slides into the
jack. Does this mean | 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.

As these characteristics Fe-
come higher priorities o 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 KLIFSCH dealer,
look in the Yellow
Pages. Or call toll free, = /
1-800-223-3527. :

KiipScH FORTE® PICTURED ABOVE

Y klipsch

A LEGENC IN SOUND™
P.0. 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 1s 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

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

About five years ago, | began to no-
tice that | had to adjust the balance
control to favor the right channel in
order to obtain what was, for me, a
balanced image. At first | 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, | 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, |/
have concluded that | have suffered a
slight but noticeable hearing loss in my
right ear. | 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. | 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? | 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. |
do not believe you need to install a
separate volume control; the existing
control should operate very well.

Distortion Near Record’s End

Q. | have been having problems
with my turntable. As the end of most
records approaches, | hear more and
more distortion. | 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.

| 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.

| 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 | 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 sulffi-
ciently large, inner-groove distortion is
possible. Also make sure that the car-
tridge is straight in the headshell. 4
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 Now you can take the dynamics of

-

digital performance anywhere. With
TCK HX-S. it captures thespurity and
nuances of digital.sound like no other
high-bias;aiidib cassette. :

Specifically designed to record
digitatly-sourced materials, HX-S offers
our times the magnetic storage capa-
bility of other high-bias cassettes avail-
3ble today. Plus unmatched high
“sequency MOL (Maximum Output
—evel) for optimum performance.

With all this going for it, HX-S does
more than step-up your pocket-sized
Slayer. It also acts like fuel injection for
Jour car audio system. And it can turn
= boombox into a portable music hall.

TDK HX-S. One small step for digital.

Dne giant leap for music-kind.

STDK.

THE ART OF PERFORMANCE.

TDK is the world’s leading manufacturer of audio & video cassettes and floppy':

THINK OF IT AS THE
WORLD’S SMALLEST DIGITAL PLAYER.

o



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. | 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 audic 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.” Manguen 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 | record on my Naka-
michi deck sound muddy when played
back on other decks, presumably be-
cause, as | 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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The McIntosh XRT 22
Loudspeaker System delivers

The Mdntosh XRT 22 is the purest
expression of the loudspeakers
scient.st’s endeavors. It is the one
righ® combinraticn of component
parts -ha: has e uded the diligent
szarcher “or t1e loudspeaker
bridge to the darinion of
reproduced mrusical reality. The
higt-frequency radiator column is
an illustraticr of the right
cormbiration The 23 tweeter
elements can reproduce 300 watts
sine- wave inout power at 20 kHz,
with te bowest 1easured
intermod alazion cistortion.
Because each tweeter mechanism
nandles z small quantity of the
total power, extrenely low
guantties of distertion are
develeped. Tte -atal column
radiat=s the energy in a half
cylindricel time co-ordinated sound
fielc. The low distortion,
tra-sparency of sound, coherence
af sound images, definition of
musicel instrumreats, and musical
talanee is simp y a revelation that
you 1T ust exper ence.

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

Enter No. 34 on Reader Service Card

other Mcin:osh products write:
McINTOSH LABORATORY INC.

For information on the Mcintosh XRT 22 SPEAKERS and

Handerafted wit1 dride in the United States P.0. Box 96 EAST SIDE STATION, DEPT. All7

by dedicated. hijgkly trained craftspeopile. BINGHAMTON, NY 13904-0096




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. | 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

LSTENING DEVICE

Before you listen to the speakers
in your system, your speakers must
listen to your system.

And then deliver.

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.

Enter No. 21 on Reader Service Card

And they will reward you.

Ask your dealer for more details
about Esoteric Audio speakercable
systerns or simply send $2.00 for our
latest color brochure.

Dealer inquiries invited.

ESOTERIC
AUDIOUSA

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 | put
a compass on top of the cabinet to
check things out. | was shocked when
the needle, which had been pointing
north, spun to the south when | 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 | done my tapes
much harm?—Philip H. Leak, Rose-
ville, Cal.

A. | doubt that you have harmed
your tapes, although 1 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 |
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. ! have an old cassette deck with-
out switchable bias, and therefore |
have always used normal-bias cas-
settes. If | were to use high-bias cas-
settes, would | 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 Il (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. 4
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347955. Huey Lewis & The
News—Forel (Chrysalis}
349985, Jahnny Mathis/
Henry Mancini—The Holly -
wood Musicoals {Columbia}
348979. Tino Turner—
Break Every Rule (Copitol)
352633. Dolly Parton/
linda Ronstoat/Emmylou
Harris—Trio (Warner Bros.}
336396-396390. Billy
Joel's Greatest Hits,

Vol. 1 & 2. {Columbia)
324822. Ravel: Bolero;

La Valse; Rhapsodie
Espagnole—Maazel, cond.
{Digitol—CBS Mosterworks)
346478. Madonna—
True Blue. (Sire}

343319. Janet Jackson—
Control (A&M)

349571. Boston—Third
Stage [MCA)

290916. The Best Of
Earth, Wind & Fire,

Vol. | [Columbio/ARC)
138586. Bob Dylan's
Greatest Hits {Columbia)
319541, Elton John—
Greatest Hits. [MCA)
318089. Michael Jackson
~Thriller (Epic)

342105. Bongles—
Different Light. [Columbia)
335547 Berlioz:
Symphonie Fantastique—
Barenbom, Berlin Phil.
{Digital— CBS Masterworks)
339044. Mozart: Sym-
phanies 40 & 41 (Jupiter)—
Kubelik, Bovarion Radio Or.
{Dgital—CBS Masterworks)
339226. Gershwin:
Rhapsody In Blue; more.
Thomas, los Angeles Phil.
{Digital—CBS Masterworks)
316604, chaikovsky: 1812
Overture; Marche Slave;
Beethoven: Wellington's
Victory—Maozel cond.

356154

AN

293597 led Zeppelin—
Houses Of The Haly.
(Atlontic)

3507 36. Rolling Stones—
Rewind. Rolling Stones
Records)

346957 Steve Winwood
—Back In The High Life.
{Islond)

344622, Anita Baker—
Rapture. (Elektra)
319996-399998,
Motown's 25 #1 Hits
From 25 Years. (Motown)
291278. The Doobie
Brothers—Best of the
Doobies. (Worner Bros,|

246868. Jim Croce—
Photographs And
Memories—His Greatest
Hits. (Saa)

314443. Neil Diomond's
12 Greatest Hits, Vol. 2,
{Columbia)

308049. Creedence
Cearwater Revival
Feoaturing John Fogerty/
Chronicle. 20 greates!
hits. (Fantasy)

343582. Von Holen—
5150. (Warner Bros,)
326629. Bruce Spring-
steen—BorninT

US.A. {Columbia}
342097 Barbra
Streisand—The
Broadway Album.
{Columbia)

FLEETWOOD MAC
TANGO IN THE NIGHT

3 CD’S FOR %1

WITH MEMBERSHIP

348649. Pachelbel Canon
& Other Digital Delights
—Toronto Chamber Orch.
{Digital—Fanfare)

353771. Bolling/Rampal:
Suite #2 for Flute & Jazz
Piano Trio Digital—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 1. (Tamla)

355834. Dovid Bowie—

_ 345777 Peter Gabriel —
Garfunkel's Greatest 287003, Eogles Greatest
Hits. (Columbia) Hits 1971-1975 (Asylum

3]

f/

BAD ANIMALS

356667

356990

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 fillin and mail the application—we'll
send your CDs and bill you tor 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] youll receive the Club's music
magazine, wKich describes the Selection of
the Month for your musical interest. ..plus
mony exciting alternates. in addition, up to
six times a year, you may receive offers of
Special SeI/ections, 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
dote specified. You will always have ot least
10 days in which to make your decision. If

MOTLEY CRUE
Girls Girls Girls

you ever recewve any Selection without
having 10 days to decide, you may returniit
at our expense.

The CDs you order during your
membership will be billed of regular Club
prices, which currently are $1498 to
$1598—plus shipping and handling, and
sales tox where applicable. [Multiple-unit
sets may be higher.) There will be special
sales throughout your membership. After
completing your enroliment agreement, you
may cancel membership at any ftime.
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 ot half price for
each CD you buy ot regular Club prices.
10-Day Free Trial: We'll send details of the
Club's operation with your introductory ship-
ment. If you are not satistied 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 $695.
Its a chance to ?et afourth selection ot a
super low price!

Selections with two numbers contoin 2 CDs and count s 2—s50 write in both numbers. © 1987 Columbia House

Never Let Me Down.
{(EMI Amenica)

I PO. Box 1129, Terre Haute, Indiana 47811-11

357087

34810. 8uddy Holly—
From The Criginal
Master Tapes. [Digitally
Remastered —MCA)
351692. Beastie
Boys—Licensed To ll.
{Def Jam/Columbia)
346544, Kenny G
—Duotones. (Arista)
344721 Lionel
Richie—Dancing On the
Ceiling. (Motown]
355156. Vladimir Horowitz
Plays Favorite Chopin
{Digitally Remastered

CBS Masterworks)
352948. Wynton Marsalis
—Carnaval. Hunsberger,
Eastman Wind Ensemble
{Digrtol—CBS Masterworks)
356287 Suzanne Vego—
Solitude Standing. (A&M)

FLEETWOOD MAC
TANGO IN THE NIGHT

¢ A
[

- et

Y e snorvers |

354902

354985. Billie Holidoy —
From The Original Decco
Masters. Digitally
Remastered—MCA}
353037 Miles Davis—
Sketches of Spain.
(Dugitally Remastered

Cl. Jozz Masterpieces)

357186. Hooters—One
Way Home. (Columbial
356873. The Outfield—
Bangin’. {Columbia)
355362. Whitesnake.
(Geffen)

345751, Paul Simon—
Gracelond. (Warner Bros.}
356279. Glorio Estefan
And Miami Sound Machine
—Let It Loose. (Epic]

355958-395954.
Beethoven: Symphonies
Nos. 8 &9 {Choral)—
Michael Tilson Thomas,
English Chamber Orch.
(Digital—CBS Maosterworks)

357889. Copland: Billy The
Kid; Appalachion Spring;
etc. —Bernstein, NY Phil_
{Digitally Remastered-

CBS Masterwarks)

357871. Tchaikovsky:
Woltzes—S. Comissiona
and Houston Symphony
(Digital—Pro Arte)

355776, Stravinsky: The
Firebird (1910 version);
Song Of The Nightingale
—Boulez, New York Phil.
(Dgitally Remastered-

CBS Masterworks}
357178. The Fabulous
Thunderbirds—Hot
Number. [CBS Assoc.|

338905. Diona Ross &
The Supremes—20
Greatest Hits. ([Motown]
352229. Carly Simon-
Coming Around Again.
{Ansta)

330142. Mendelssohn/
Saint Saens: Violin
Concertos—Cho-liang L
{Dig—CBS Master

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. | 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:

Mrs.
Miss

I

My main musical interest s [check one):
{But | may always choose from any category}

O ROCK/POP

OCLASSICAL

Address

Print First Nome Ininal

LastNome

City

State

Do you have o VCR? (Check one.) (] Yes
Do you hove o credit card? (Check one.) O Yes

[
I
I
I
I
I
I Mr.
I
I
I
I
I
I
|

O No

_Zp

ONo

" ADVANCE BONUS OFFER: Also send me
a fourth CD nght now at the super low price
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WHAT'S NEW

Kenwood Equalizer
Kenwood's GE-76 nine-
band equalizer inciudes
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 egualization,
and selection of line or tape
nputs. Price: $240.

For literature, circle No. 100

reflected sound balance.
The woofer modute, 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

Bose Speaker System

The Bose AM-5
Acoustimass speaker
system consists of two
smali 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
2'--inch driver. The cubes
can revolve 360° for control
of the relative direct/

HE + Surge Protector

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

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 1s working.
Price: $18.59.

For literature, circle No. 102

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

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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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-10t 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, "/f 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 hear a
difference”). They drove the product of Bob's round-
the-clock 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

Challenging
Design.

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. Bclowisa
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-1.0t5 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.

Powar Ampitier

A DESIGN FOR THE CHALLENGES OF
MODERN MUSIC REPRODUCTION. The M-10ts
astonishingly high voltage/high current output and
exclusive operation features make it perfect for the
demands of compact digital discs, video hi-fi and
othe(r)wide dynamic range playback media. The
M-10t

e 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.

® |5 capable of handling unintended 1-ohm speaker
loads without shutting down.

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

SHARE THE RESULTS OF VICTORY. Ve invite
you to compare the new M-10t against any and all
competition. Including the very expensive amplifi-
ers that have been deemed the M-1.0t'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
driver with no more than 0.15% THD. Long Term
Sustained RMS power, 500 watts into 4 ohms, 350 watts into
8ohms. Bridged Mono power, 1000 wattsinto 8chms. Noise,
-110dB IHF A-weighted. Weight, 20 ibs.

(jA[{V I :I { PO. Box 1237, Lynnwood, WA 98046

POWERFUL

MUSICAL

Enter No. 11 on Reader Service Card

ACCURATE

evolution
Distributed in Canada by: technology



WHAT'S NEW

Altec Lansing
Weatherproof Speakear
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

tracks the modulation of the
FM broadcast being heard,
to increase selectivity
without degrading stereo
separation or increasing
distortion. With Active
Tracking engaged,
adjacent-channe! 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

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

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

Lo =l L o e

dbx Preamplifier

Designed for combined
audio/video systems, the
dbx CX1 preamplifier
includes such video-
oriented features as Pro-
Logic Dolby Surround,
continuously varable 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

N resolution and a 20-dB
improvement in S/N,
compared to conventional
technigues. Features
include a floating
suspension system,
24-track programming, and
remote control. Price:
$1,099.

For literature, circle No 106

ik
e

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 ioop
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 moduiation 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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theraudio engineersmay
listento live music.
Denonengineersalsorecordit.
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12 enon Where playback components
aredesignedbyrecording 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 sgec’rion 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 jozz 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 decler has all the expertise necessary to explain Denon audio
clearly. And all the facilities to demonstrate Denon oucﬁo properly. So you can
hear z)r yourself one simple truth. It's a lot easier to make audio sound like live
music when you know what live music sounds like.




Howa77year-old became
thefirstnameindigitalaudio. ..,

) C ) e are , O/ ’;’ZI(Z Suay, | Yy,
Denon’s been involved in Today, Compact Disc play- RS
every phase of music repro- ers, regardless of brand, s
duction since the days of wind- | reflect the influence of
up record players. So after the original Denon
seven decades of break- DN-023R. But this

throughs in studio recording, heritage runs strongest inCD ", ‘i
| disc pressing, home high fidel- | players from Denon. Because '
ity and professional equipment, |

we were uniquely prepared “One ofthe mostﬁnel\‘

to take the next step. Atape ejrzgineerpd pie('es | as "awinner on every count,

v . | “the player | recommend most
S= N laudl,? gearon the highly,” “superlatives have tobe
ptanet. . o ‘ used” and "in several respects,
Digital Audio, on the DCD-3300 the best Ilve ever heCIl’d :/
£ | the same engineers who design Reactions which simply
Denon pro machines design demonstrate one point. It's a lot

EVERY DENON COMPONENT REFLECTS LESSONS
LEARNED INTHE RECORDING 5TUDIO

| recorder so fundamentally dif-
| ferent, it would obsolete every

Ereviously accepted notion of
\ ow good recorded sound
| could be.

In 1972, Denon research-

ers achieved their goal. The
| world's first digital recorder
' worthy of commercial record

|

THE NEW DCD-150011 ITSSUPER LINEAR CONVERTER COMES STRAIGHT QUT OF DENON STUDIO RECORDERS

| Denon home audio. Andthe | +flook into the interiorof
same defﬁrs that guide Dlenon this plaverreveals that’ |
i '”3 sessions evaluate Denonengineersiwere

| the sound of Denon playback .
e —— nottakinganyshortcuts |

| Perhaps that's why each whatsoever™ . .. ...
succeeding generation of onthe OLO-1500

‘ Denon CD playersiseagerly | easier to make audio sound

 production, the legendary anticipated by the world’s like music when you really
Denon DN-023R. We quickly | audio critics. And why they've | know what music sounds like.
putourdigitalinnovationtouse, | variously hailed our CD players
producing digital processors,

digital editors, digital mixers,
'and the world’s first digitally-
'recorded LPs. |

Clipping excerpted fram the August, 1987 1ssue of Digital Audio
Reprinted with permission.

NI
| WHAT OTHER AUDIO COMPANY HAS THESE CREDENTIALS?



Whathappenswhenstudio
recording engineers also design

hometaperecorders.

What qualifies a company

I 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.

J decks for studio work, and

finally the world's first digital
recorder good enough for com-
mercial record production.

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

Consider Denon’s DR-
M30HX Cassette Deck. This
machine’s professional heritage
is evident in the three-motor
drive system for flawless tape
movement, the high-overload
l heads with oxygen-free copper

l

A CASSETTE 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

*Suggested retail price Clipping reprinted with permission
from Hi Fi Review, November/December, 1986 issve

response. Even the power sup-
ply has separate windings
for the audio circuits—for
absolute minimum distortion.™

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 degchi) ng
high frequency response. That's
why Denon borrowed the

“lop Class”

Germany’s Stereo Magazine
on the DR-M30HX

cult types of music on the Denon
DR-M30HX. 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-M30HX. 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 proofis in the
listening. Record the most diffi-

DENON

“Best Blliy”

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.




H owDenonturnedreceiver e

designinside out.

Audio companies must
have a fairly low opinion of the
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 Er\]GINEES HO DESIGN DENON PRO
EQUIPMENTDESIGN DENON HONME 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.

DENONRECEIVERVS. DENON INTEGRATED AMP.
ANY RESEMBLANCE 1S 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

'Sq%geﬂed retail price. Clipping reprinted
with permission from Audio/Video Buyers’ Guide.

dynamic passages. In fcd\
the Pure Current Power
Supply of the DRA-95VR
reduces dynamic IM distortion
by an impressive 60 dB.

“Distortionis.in a
word,negligible:

High Fidelity Magazine

The circuittopology of
every Denon receiver truly epit-
omizes the Denon credo,
“Simple is Best” For example,

W e Y e
ce. W\ sed \“ct\oﬁ\‘Pa“\lx\;\\
P Y e B
ot eoM ot W \\ o ‘ot e ‘eS\.\\\ en ne
e V™ o aeN® 0\5 A achort eN
ST comed e et \N{\\ 0SS
ero' X oS

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

While you might expect to
pay more for a Denon, our

receivers start at under $300*

AS BEAUTIFUL AS OUR DRA-95VR IS ON THE QUTSIDE, IT'S EVEN BETTER ONTHE 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 amplifier
section islzhgg%%
highlight”

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.

High Fidelity Magazine

DENON

L E S | G N
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el
For peoplewho love musicas ¢
much astheylove their car.

That's why we

If you love music, you won't

you love your car, you want o
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 atrunk that

looks like an electronics store.

ADENON RECEIVER MATCHES THE DASH SO WELL,
ITLOOKS LIKE ORIGINAL EQUIPMENT.

At Denon, we feel the
same way. That's why Denon
speakers fit most cars without
tedious modifications. Denon
omf)s 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. For a 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.

Clipping and quate reprinted with permission from Audio.

nologies as the
Denon Optimum Reception
System to tailor FM tuning to the
reception conditions. Or our
Dynamic Expansion to restore

. . oS\ Gt
settle for the inaccurate, inad- | endow our car Tegpe g oo e SN Tage Ny 2% g
. . b~ S\l X
equate sound of so many audio with such R AN AorS
. . cr, OENDN
factory-installed systems. Andif | advancedtech-

In terms of sheer sound
quality, Denon car audio fully
lives up to the standards set by
Denon record production,

......

THE DENON DCA-3500 INCLUDES

Denon pro studio recorders and

D REAR STEREQ AMPS, AN ELECTRONIC CROSSOVE
A SUBWOOFER 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.

“.itshuman
engineering is about
the best I haveyet
runacross.Learning
howtouseit takes
less thana minute”

Audio’s lvan Berger

on the DCR-76

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

DENON

D E S I G N

i N T E G R + T Y




&denon's mostimportant
components.The Denon Dedlers.

In addition to creating advanced audio equipment, Denon insists on advanced
audio dealers. Only atthese authorized dealers will you be sure to find Denon
equipment designed and manufactured for use inthe 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), Soad & 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), Federuted Electronics (H),
Kustom Kar (C) Tueson: Federated Electronics (H), Quality
Auto Sound (C), Tucson Stereo (HC)

ARKANSAS

Batesville: Hi Fi House (H) Fayetteville: Stereo Buft

(H) Jonesboro: Audio Visions (H) Little Rock: Arkansas
Cor 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: Federoted 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:
Mod Jock’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
Son Francisco (C) El Cajon: Federated Electronics (H) El
Toro: Genesis Audio (H) Escondido: Federated
Electronics (H), Mod 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 Comera
Corporotion (H), Federoted Electronics (H), Home Express
(H) Fullerton: Federated Electronics {H)) Hayward:
Good Guys (HC) Haywood: Home Express {H),
Federoted Electronics (H) Hollywood: Federated
Electronics (H) Huntington Beach: Federated
Electronics (H) Lafayette: Creative Cor Stereo (C) La
Mesa: Mod Jack’s (HC) La Puente: Federated
Electronics (H) Larkspur: Marin 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), Poradyme (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: Cellular 2000 (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), Hormony 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)

Su nnrvole: 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 (H) 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 (H) Denver: Listen Up (HC)
Durango: Durango Music (HC) Fort Collins: Audio
Junction (H)

CONNECTICUT

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: Audia Eic., 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. (H) Old
Greenwich: Audiocom (H) Stamford: Bob & Ray's
Television {H) Torrington: Stereo King (C) Waterbury:
Jo Di's (C) Waterford: Tweeter, Eic. (H) West Hartford:
JoDi's (C)

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

DISTRICT OF COLUMBIA

Audio International (H)

FLORIDA

Altamonte Springs: Alliron Scientific (H) Boca
Raton: Saund Advice (H}, Sound Plus Wood (H)
Bradenton: Stereo Roma (C) Brandon: Sterea Rama
(C) Clearwater: Sound Advice (H), Stereo Ramo (C)
Coral Gables: Sound Advice (H) Coral Springs:
Creotive Cor Sounds (C) Daytona Beach: Stereo Ramo
(C), Stereotypes (H) Fort Lauderdale: Sound Advice (H),
Speaker Worehouse (C) Ft. Myers: Avmar Electronics (C),
Stereo Rama (C) Ft. Walton Beach: Audio Internationol
(H), Fiddler Hi Fi (HC) Gainesville: Audio Visions (C),
Sound ldeas 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 Rama (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 Soles (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: Saund Components (H) Valdosta:
Stereo Cannection {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: Eleciracraft (HC)

ILLINOIS

Aurora: Sterea 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) Joilet: 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 Hirls: United Audio Centers (HC}
Westmont: Sounds Deluxe (HC)

INDIANA

Anderson: Disc-O-Tech (C) Carmel: Sound Pro (H)
Evansville: Dr. Dashboord (C) Fort Wayne: Classic
Stereo (HC) Indianapolis: Dr. Dashboard (C), Ovation
Audio (HC). Sound Productions {H) Lafayette: Pro Audio
(HC) Marion: Clossic Stereo (HC) Muncie: Clossic
Stereo (HC}, Greot Sounds (C) South Bend: Audio
Specialists (H), Classic Stereo {HC) Terre Haute: The
Audio Connection {H), 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) lowa City: Audio Odyssey of lowa 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: Audia Visions (C}, Custom Sound (H)

KENTUCKY

Bowling Green: Poston Electronics (H) Lexington:
The Stereo Shoppe (HC) Lovisville: 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: Alierman Audio (H) Monroe: J's
Sound Center (H), 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)




MARYLAND

Baltimare: Soundscapes (H) Gaithersburg:
Montgomery Mobile Systems (C) Laurel: Audio
Associates (C} Tawson: The Discerning Eor (H}

MASSACHUSETTS

Arlington: Audiosonics (C) Auburn: Leiser Sound (H)
Beverly: Audio Design (H) Boston: Tweeter, Etc. (H}
Braintree: Tweeter, Eic. (H) Burlington: Tweeter, Etc.
{H) Cambridge: Tweeter, Etc. (H) Chestnut Hill:
Tweeter, Etc. (H) Danvers: Tweeter, Etc. (H) Dedham:
Tweeter, Etc. (H) Framingham: Notural Sound (H),
Tweeter, Etc. Hanaver: Tweeter, Etc. (H) Hyannis:
Tweeter, Etc. (H) Littleton: FE.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 Shappe
(H) Bad Axe: Greve Systems (H} Birmingham:The
Gramophone (HC) Burton: Stereo TV Village (HC)
Detroit: Pecar Electronics (H) East Lansing: Hause of
Car Stereo (C), Stereo Shoppe (H) Flint: Custom Auto
Soundvan City {(C) Grand Rapids: Cicssic Stereo (HC)
Kalamazoo: Clossic Stereo (HC) Lansing: House of
Car Stereo (C), The Stereo Shoppe (HC) Mt. Pleasant: Dr.
Goodear Audio Porlour (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} Maplewaod: Audio
Kin? (HC) Minneapolis: Audio King (HC), Audio
Pertection (H), Entertainment Design (H), Hi Fi Sound
Electronics (HC) Minnetonka: Audia King (HC)
Rochester: Avdio King (HC) Roseville: Audio King (HC)
St. Cloud: Exclusive Sound (H) $t. Louis Park: Audio
King (HC) St. Paul: Audio King (HC), In Concert (H) Twin
Cities: Auvdio King (HC) Winona : Amalgamoted Audio (C)

MISSISSIPPI

Jackson: Cartunes Inc. of Jackson (C) Ridgeland:
Ployers 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) Ralla: End
of the Rainbow (H) Springfield: Stereo Buff (HC) St.
Louis: Auto Exotic (C), Best Sound Co. (H), Sound

Ceniral (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 Ports {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)

NEWHAMPSHIRE

Hanover: Comera Shop of Hanover (H) Manchester:
Campus Hi Fi (H), Tweeter, Eic. {H} Nashua: Tweeter, Eic.
{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)
Hasbrouek 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:
HiFi 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: Lork 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

Albugquerque: 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 (HC) Geneva: 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:
Autaspec (C) Mt. Kisco: Homestyle Appliance 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 It {H}, Harvey Electronics (HC), Park
Avenve Audio (H), Sound Effects {C), Thalia Hi Fi #H)
Oceanside: Absolute Auto Sound (C) Port Jetferson:
Designatrons Stereo Store (H) Rockville Centre: Audio
Command Systems (H) Rochester: JB Sound Systems (H)
Scarsdale: The Listening Room (H) Southampton:
Charos Custom Sound (H%) Staten Island: Clone Audio
(HC) Syracuse: Clark Music (H), Gordon Electronics (HC)
Tonawanda: Stereo Plus (H) Watertown: Happy Ear
Stereo (H) West Babylon: High Tech Home Entertainment
(HC) White Plains: Audio Experts (HC), Harvey
Electronics (HC) Whitesboro: Adirondack Music (H)
Woodside: K&K Electronics, Inc. (C), Leonord 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
(H) 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:
Hommond Electronics (H), Progressive Audio (H) Dublin:
Audio Encounters (H) Elyria: Northeast Appliance Co. {H)
Euclid: Northeast Appliance Co. (H) Fuirfuwn:
Northeast Applionce Co. (H) Lima: Clossic Stereo (HC)
Lorain: Grasso’s Audio (H) Maple Heights: Northeast
Appliance Co. (H) Marietta: Sound Room (H) Mentor:
Northeast Appliance Co. {H} Miamisburg: Stereo
Shawcase (H) Middleburg Heights: Northeast
Appliance (H) North Canton: Hammond Electronics (H),
Northeast Appliance Co. (H) Toledo: Audio Center (H),
Jomieson's (Hg 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 (H), Sound Cache (C}

PENNSYLVANIA

Bethlehem: Canlen Audio (H) Camp Hill: Hi Fi House
(H) Ephrata: Stereo Barn (H) Erie: PJ.'s Auto Sound (HC)
Fairless Hills: Avdiolab (H) Hershey: Stereo Barn (HC)
Greensburg: Pat's Stereo Center {(H) Kingston: The
Summit Audio & Video {H} Jenkintown: Sassofras Audio
(HC) Lancaster: Glicks Audio {H}, Stereo Barn (HC)
Lewisburg: M&M Stereo (H) Natrona Heights:
Butch’s Sound Shak (H) Philadelphia: David Mann (H),
Nathan Muchnick (H) Pittsburgh: The Audio Gallery {H),
Audio Junction (H) State College: High Fidelity House of
State College (H) Stroudsberg: Auto Radio (C) West
Reading: DS Audio (H) White Hall: Sossafras (HC)

RHODE ISLAND

Middletown: Soundings (C) North Providence:
Eastern Discount (H) Pravidence: Tweeter, Etc. (H)
Warwlck: Tweeter, Etc. Westerly: Lesier Sound (H)

SOUTH CAROLINA

Charleston: international Hi Fi (H) Columbla: Audio
Alternatives (HC) Greenville: Sterea Video Connections
(H) Spartanburg: Road Music & More (C), Road Music
(C) Sumter: OKTire Stores of Sumter, Inc. (C)

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

TENNESSEE

Chattanooga: College Hi Fi (H) Jackson: H &V
Electronics (C) Johnsan City: Mr. Toad's (H)
Kingsport: Mr.Toad's (H) Knoxville: Lindsey Ward
(HC) Memphis: Opus 2 (HC) Nashwville: 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 Case
Sound (H), Federated Electronics (H) Waca: Highland
Camera (C) Wichita Falls: Hamilton-Bryan (H)

UTAH
lo?cln: Stokes Brothers (H) Provo: Auto Specialties (H)
Salt Lake City: Audioworks (H)

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

VIRGINIA

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

WASHINGTON

Bellevue: Cartoys (C), Magnalia 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 (HC)
Olympia: Desco Electronics (H) Renton: Stereo First (H)
Richland: Quicksilver Audio (HC) Seattle: Cartonics
(C}), Magnolia Hi Fi (HC) Spokane: Eclipse (C),
Electracraft/Hals (HC), Steiner Electronics (H) Tacoma:
Magnolia Hi Fi & Video (HC), Music Machine (C)
Wenatchee: Wenatchee Audio/Video (H) Yakima:
Stereo First by Bemis (HC)

WESTVIRGINIA

Charleston: HiFi Clinic (H) Huntington: Mack &
Dave’s {H) Keyser: Custom Components (H) Princeton:
Sound Post Electronics (H) Wheeling: Laok and Listen (H)

WISCONSIN

Appleton: American TV (HC), Sound World (H) Eau
Clair, EME (H) Green Bay: Sound World (H)

LaCrosse: Sound World (H) Madison: American TV of
Madison (HC) Menasha: Audio Elite (H) Milwaukee:
Audio Emporium {H) Oak Creek: American TV (HC)
Waukesha: American TV (HC) Wausau: Sound World of
Wausan (H}

WYOMING

Gillette: Murphy Sight (C) Ranchester: Serna’s Speaker
Service (C) Sheridan: Sheridon Sound Systems (C)

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

DENON

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

Enter No. 19 on Reader Service Card




Hustration. Michael A. Donato

AUDIO ETC

EDWARD TATNALL CANBY

PRESERVATION OF THE SPEAKIES

y excursion last month into the
M 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 |
say, incidental. It's all part of our new
sonic history.

Incident or accident, many sounds
Jjust 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 /s 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 Varése! 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. [t
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 1s worth a thousand words. Did old
man Caesar ever actually say "“Veni,
vidi, vici” ("I came, | saw, | con-
quered”)? |, 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
1S 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 REPRODUCT-ON 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
Tzorporation

6801 Shingle Creek Parkwa

Minneapotis, Minnesota 5543
Area Code 612/566-7570
Telex: 290-583

BOUND VOLUMES
BACK ISSUES
BINDERS/SLIPCASES

BOUND VOLUMES

Great Reading, Great Price!

A ready reference for 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.

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:
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Was Napoleon a tenor or

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

e B Sme—
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. | suppose it isn't very useful to set
the dawn ot 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. Wouid that
be history! On a more modest scale,
we do not really know how Queen Eliz-
abeth | 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

26 AUDIO/NOVEMBER 1987




i

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!
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press Your Speakers

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 half 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 _.
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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 |
have it right.

Impressive,

says
Stereo
Review,

Signet
SL-100
Definitive
Image”
Loudspeaker

//Compared with many other

speakers, on first hearing the Signet

S1-100 had a warm character, wit

Signet’s Exclusive Ferrallipse®
Acoustic Lenst

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.

n . JL
signet.

4701 Hudson Drive, Stow, OH 44224

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, July, 1987
fU.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, | 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! A
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Bass vs. Space

It's an old dilemma:

To tolerate those large, room-
dominating louds ’peakers for the
sake of true bass? Or sacrifice bass
for the sake of more living space?

The Plus Beta contalns |
three discrete power |
amps with digitally con-
trolled actlve filters.
They are frequency-
driven and provide
dynamic soft clipping
for overload protec-
tion. The bass ampll-
fler is rated at 100
watts RMS power; the
satellite amps at 80
watts RMS per channel.
THD Is iess than 0.01%.

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

The most common kind of

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
recelver can drive the

Canton has a varlety
of satsliites to choose
from: minis, indoor/

Plus Beta too. The outdoor, ultra-thin
amplified power trom speakers or
your receiver is dropped | bookshelf units.

down to preamp {ine
ievel and the Plus Beta
ampiifies this signal
through its own three
amplifiers.

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

satellite/subwoofer system
s ""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’’ {infernally 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
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The Plus Beta can
an extra
pair of satellites, either

inthe same room or as
kers in

another room.

A Plus Beta subwooler/
satellite system can be
driven by any preamp,

such as Canton’s EC-P1.
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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 ora
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 the entire Canton
product line by visiting an Authorized Canton
Dealer and picking up Canton’s 1986/1987
40-page loudspeaker Journal.

Leading EdgeTechnology + Esthetics

Canton North America, Inc.

from

(ANTON

High Fidelity Made in W Germany,

254 First Avenue North - Minneapolis, MN 55401

Enter No. 10 on Reader Service Card

Telephone (612) 333-1150

The Pius 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.




Mflustration: Steve Dinnino

DIGITAL DOMAIN

KEN POHLMANN

THE SURGE TO KIL

confess: I'm a guy who ndes large-
I displacement motorcycles too fast
for complete control. And yet I'm
pretty careful when it comes to elec-
tronic equipment. Maybe it's because

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 |
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 uS,
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 ine voltage, lasting

it seems so helpless when it expires |

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 ftries 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. [ quired. Lightning arrestors such as

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.

Unguestionably, 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
tightning strikes or any kind of power
surge, transient suppression Is re-
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