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ATHENA. The preamplifier is in many ways the most
telling component in the audio chain. All too often
technical absolutism results in sound quality that is sterile,
unappealing, or aggressive. Yet bad lab performance
almost always indicates poor sonic integrity. With Athenaq,
Sumo demonstrates a new balance. A preamplifier that is
both a stunning performer in the areas of quickness,
linearity, and freedom from overload. Yet a warm, faithful,
and exciting reproducer of music.

Athena represents the culmination of a major effort
at Sumo. As such, it sets new standards for dynamic
headroom and freedom from overload, Utilizing high
voltage power supply rails, passively linearized circuitry,
and a high current toroidal transformer, Athena can
faithfully reproduce music at levels far in excess of the
peak output of signal sources. As a result, compact discs
display dynamic range without high end pain. And
complex passages come through intact and unstrained.

Sonic purity in Athena is enhanced both by careful
component selection and the exclusive use of pure
Class A circuitry. Low noise 1% metal fim resistors and
metalized polypropylene capacitors are used throughout.
Components are mounted on a military grade glass
epoxy printed circuit board. And all external connections
are made via gold plated input and output jacks. Further,
a bypass function allows the user to totally remove the

" high level section of the preamp from the signal path.
When selected, this provides both direct line-drive for
high level sources (such as a CD player), as well as direct
phono out,

At various times and for various products, we hear
the words powerful, impactful, detailed, delicate,
accurate, transparent, smooth, natural and a variety of
other flattering adjectives. But one word is repeated more
frequently than all the rest, and it is that for which we
have strived above all. Musical. Athena is above all
gloriousty musical.

As with all Sumo products, Athena is designed and
manufactured in the United States. Among those select
dealers stocking our products are:

BRYCE AUDIO
N5 W, 40th St.
New York, NY 10018
212/575-8600

ABSOLUTE AUDIO
1232 N, Tustin Ave.
Orange, CA 92667
714/538-4434

THE NEW BALANCE.
St I(TI1CD

SUMO PRODUCTS GROUP. 21300 Superior St., Chatsworth, CA 91311 818/407-2427

SUMO CORP CANADA. 1305 Odium Dr, Vancouver, BC. V5L 3M1
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A VI EW FROM T HE TOP

HEATSINK—Julv 1986

Spend some time with a Mark Levinson®
component. As every work of artis
unique, so it is with Mark Levinson prod-
ucts. The complete range of amplifiers
and preamplifiers is crafted for music
lovers who appreciate the subtieties
within reproduced music and also
demand a precise execution of the
designer’s imagination.

Experience a level of craftsmanship that
sets the standard for technical artistry
and stands the test of time.

arkbe.
evinson

Mark Levinson= products are manufactured and distnibuted worldwide by MADRIGAL, Ltd., PO Box 781, Middletown, CT 06457 ITT TLX 4942158
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SIGNALS & NOISE

Glimpse into the Future
Dear Editor:

I was disappointed to see, in the
October issue, the letters of complaint
about Audio's reviews of sophisticat-
ed, high-dollar equipment. Everyone in
the mid-fi and bargain-basement realm
owes the level of performance their
equipment provides to the pioneering
research of high-end designers and
manufacturers.

Many of the features the average
consumer looks for today at one time
represented the state of the art, but
these features have since filtered down
into moderately priced gear where the
rest of us can enjoy them too. Items
like MOS-FET amplifiers, digital tuners,
quartz-locked turntable drive motors,
dome tweeters and midrange drivers,
high-quality interconnects, and iow-
feedback audio circuits are just a few
of the formerly esoteric features that
are now available to the masses. By
keeping its readers aware of the trends
in esoteric gear, Audio gives them a
glimpse into the future of high tidelity.

The reader who called such items
“obscenities” is ignoring the debt he
owes to the uncompromising high-end
designers. Does he expect us to be-
lieve that he wouldn't own an Audio
Research SP-11 preamp if he had five
grand to spare? It is difficult to have
sympathy for such sour grapes.

To the designers of such “obsceni-
ties,” | say thank you and keep up the
superb work. To the editors of Audio, |
ask that you keep an open mind for the
rest of us.

Matthew Reiner
Silver Spring, Md.

Small Investment,
Big Difference
Dear Editor:

| just finished making the modifica-
tion described in “The Magnavox 16-
Bit Series: Making Good Players Bet-
ter” in the June issue. | own a Magna-
vox CDB650 CD player. The sound be-
fore the modification was great, but
now it's unbelievable—this difference
just by substituting a few parts. Neither
my brother nor | have any kind of elec-
trical background. The only experi-
ence we have between us is knowing
how to use a soldering iron, which, for
this, was all we really needed.

The ore thing that confuses me is

this: Why do | have to void my warranty
and risk blowing my CD player for a
modification that should come with the
player, and with all Philips-made play-
ers that are on the market? | mean, the
difference in sound quality is like night
and day. If it only cost me a few dollars
for parts and a service manual, plus a
little time, I'm sure that it would cost
Philips practically nothing to have this
as standard. If the technology is there
in the first place, why are they half-
stepping?

Joseph Predlo

New York, N.Y.

Extra, Extra!
Dear Editor:
| have enjoyed Audio for many years
now, and | really treasure the older
issues that | have accumulated over
the past several decades. | have many
extra older copies of Audio which other
readers may wish to add to their per-
sonal collections. These issues extend
from 1956 through 1986.
Many thanks for a fine magazine!
Freeman H. Matthews
505 King Ave.
Columbus, Ohio 43201

Oughta Write a Book
Dear Editor:

Ted Fox’s interview with Alfred Lion
of Blue Note in the June 1987 issue of
Audio was fantastic. | learned many
things about the great Blue Note re-
cord label that | never found in the
three jazz periodicals | subscribe to.

To echo the sentiments of critics,
Blue Note did indeed leave behind a
rich legacy of recorded jazz and, in the
process, maintained a high standard
of recorded sound quality which, in my
opinion, has not been matched by any
other record label since then. Perhaps
Mr. Fox could provide a more in-depth
report on the history of Blue Note in the
form of a book.

Bill Zimprich
Milwaukee, Wisc.

Lion Lines
Dear Editor:

“Lion's Pride" by Ted Fox (June
1987)—what a title! And what a story
about jazz and some of its people.
Thanks.

Raleigh Yancy
Bruce, Wisc.
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AERO HOLOSONIC™
SPEAKERS do for your ears
what holograms do for your
eyes: give you a complete,
scientifically-based, natural three-
dimensional experience to
heighten your listening pleasure.

AERO took five
years and spared no
expense to develop the
patented HOLOSONIC
technology, so today you
can feel sound presence
fike never before. Then the
technology was enhanced
by adding the speakers’
extraordinary fit and finish.
Our peers have recognized
this new standard in
speakers by giving
AERO HOLOSONIC™
SPEAKERS the 1987
Design and Engineering
Award.

AERO

Now the speakers
you’ve been waiting
for are yours in three
affordable models.
Ask your local dealer for
an audition and bring
along your favorite
recording. Let your mind
explore the feeling of
being right where the
music is, in open
grandeur.

Treat yourselfto a
new HOLOSONIC
listening experience.
Call your local
dealer today.

Acoustic Engineering & Research Organization, Inc.

8332 Bristol Court
Jessup MD 20794

301-953-3040 Fax 301 4987471 Tix 4931151
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Bound for Extinction
Dear Editor:

Regarding L. A. Schwartz's letter,
“Save the LP!" (June 1987 "Signals &
Noise"), he has my agreement com-
pletely! Let the LP become the realm of
the collector, for that is swiftly becom-
ing its place.

Face the facts. Sound as interpreted
by an LP is produced by dragging the
earth's hardest mineral through a mod-
ulated, equalized waveform that spi-
rals through something used to make
automobile seats, creating sufficient
G-force to turn a man into a jellyfish.
The signal is then demodulated, re-
equalized, and amplified—all in addi-
tion to the recording and listening
stages, which have their own inherent
shortcomings.

Mr. Schwartz clearly states his point
by saying, “Sure, the CD sounds
great” and ". .. we can save history.”
His interest lies not with superior sound
reproduction, it lies with preserving an-
tiquity. Look at it this way. When LPs
suffer their demise (a long time away),
his collection may be worth more.

Digital encoding is simply logical—
or is it logically simple? Thomas Edison
himself probably dreamed of the pre-
mise behind digital reproduction but
was stymied by the requisite speed
and volume of information. The terms
“"mega” and “giga" now have applica-
tions for more than aircraft-carrier
shopping lists. We can quantize sound
44,100 times per second and then re-
read that information—is it four times
we are up to now?—faster than that.
Let's see a phonograph compensate
for all those dust motes (dare | mention
the stylus?) that etched a record's
groove the last 10 times you played it.

Michael W. Thies
Sikeston, Mo.

One for the “1”
Dear Editor:

As a very satisfied user of the Ya-
maha DSP-1 sound processor, |
thought | might offer some addenda to
your excellent product review (June
1987).

While the secondary speakers need
not be as large, or as expensive, as the
main channel speakers, careful
thought should be given to the choice.
The DSP-1 produces ambient signals
whose average level is as great or

greater than that of the main channels
(program dependent). Power handling
ability is thus of great importance, as is
accuracy. Frequency extremes are of
less importance, since deep bass is
nondirectional and can be carried by
the main speakers and because very
high frequencies are usually not found
in a reverberant field. Also, it is good to
be aware that the DSP-1 produces a
low-level "wind” that can be exagger-
ated by an otherwise good speaker
which happens to have a treble peak
in just the “wrong” frequency. (I had to
return an otherwise excellent set of
speakers for this reason.)

Another advantage of the DSP-1 is
the effect it has on monaural sources,
be they early Beatles or Furtwangler
rereleases. The subjective distancing
provided by many of the DSP-1's pro-
grams makes the monaural aspect of
the original source less apparent, and
a 3-D aspect is restored by the very
realistic hall sound.

| hope these observations are help-
ful to fellow readers.

I thank you for the continuing excel-
lence of Audio and congratulate you in
your 40th year.

Don Sucher
Brighton, Mass.

DAT’s Not All
Dear Editor:

! am continually amazed that, all
through the DAT anti-copy debate, so
little is mentioned about the fact that
digital products already have anti-
copy protection via their subcode
data. It seems to me that CBS simply
wants a system to protect all prere-
corded material and that DAT is just
used as an excuse to push the point.
I'm sure that if it is incorporated, CBS
will then want anti-copying chips in all
analog recorders too!

Technically, there is another item
which seems to get overlooked. Is this
notch filter that the anti-copy chip incor-
porates going to be digital or analog? If
it is analog, then a digital master tape
would have to be converted to analog,
passed through the filter, then convert-
ed back to digital to make either CDs
or DATs. We would then not only have
a notch taken out of the music, we
would also have an additional D/A and
A/D conversion. That would be the end
of direct digital recordings (DDD).

I would like to compliment Audio on
its coverage of this topic, editorially
and technically, since you were, until
recently. a division of CBS Inc. | have
written CBS and my state representa-
tives on this subject, and | have dis-
continued buying CBS products. It's
not hard to see why U.S. companies
can't compete with Japan and others
when CBS spends so much time de-
signing backward technology.

Brad Smith
Seattle, Wash.

Worth the Wait
Dear Editor:

Thanks for the excellent article, *De-
signing a Home Listening Room," by
B. V. Pisha and Charles Bilello in the
September issue. That article has real
substance which is bound to have
great effect in future listening rooms.
Thanks also for Ken Pohimann's review
of my Auditory Perception training
course. He has done a fine job—better
than I could have done myself!

F. Alton Everest
Whittier. Cal.

A Cheer for AM Stereo
Dear Editor:

Thanks for taking an innovative step
and including information on AM ste-
reo in your Car Stereo Directory (May
1987). To some of us, it's very impor-
tant, and your advanced attitudes
make a great statement about your
publication.

Paul Gundlach
Fallsington, Pa.

Doubly Lucky
Dear Editor:

It was kind of you to forward the
“Coda" on Richard Heyser's life—and,
so sadly, his death. Frankiy, | cannot
think of one whose brainchild assisted
more—if indeed as much—to the ad-
vancement toward the goal of perfec-
tion in audio, whatever branch one
considers. He was a lucky man to be
born with such an intellectual gift, but
perhaps even more lucky because of
his ability to share it.

I am completely confident that the
Wellington Audio Club will join with me
in expressing sorrow at the loss of this
fine engineer and most likable man.

Norman A. Williams
Lower Hutt, New Zealand

(]
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AUDIOCLINIC

JOSEPH GIOVANELLI

Bigger Bass from Smaller Woofers

Q. Is it true that some 8-inch woofers
can produce more bass than 12-inch
woofers can?—Wonseok Lee, Tarry-
town, N.Y.

A. Yes, some can. Bass output de-
pends not only on the size of the woof-
ers but upon their compliances, their
free-air resonances, and the charac-
teristics of the enclosures in which they
are housed.

More on Sibilance

Q. My problem is as follows. High-
frequency sounds—especially ''s”
sounds—are harsh, more so than
when | began using my system, about
15 months ago. If | use the “high” filter
or switch to mono, the problem is less
noticeable. What can | do to cure it
altogether?—Name withheld

A. Sometimes, the sound guality of
an audio system may appear to
change over a period of time when, in
fact, it is the listener's ears that are
becoming more critical. Assuming this
is not the case, there are several things
you can do to determine the source of
the problem.

If the sibilance is apparent only
when playing phonograph records, it is
possible that the stylus is worn and
should be replaced. This is especially
true if you have inadvertently dropped
the cartridge onto a record or perhaps
onto the turntable at some point.

Is the harshness you describe heard
from both loudspeakers? If it is heard
from only one, then there could be a
defective tweeter in the "bad” channel.
It is also possible that the amplifier/
receiver has a problem in one channel.
By interchanging loudspeakers, you
can determine what is taking place. If,
after switching speakers, the harsh-
ness is still found on the same channel,
you will know that the problem is not in
the loudspeakers. If, on the other hand,
the harshness moves to the other
channel when you switch speakers,
you will know that the problem lies in
the foudspeaker system.

If this kind of distortion is heard only
when listening to FM broadcasts, |
would suspect that the problem is mul-
tipath distortion. The distortion would
be heard on both channels but could
be eliminated by switching to “mono”
as you have described. The problem
might not have been present when you

purchased your equipment. If there
has been building construction in your
area, the new buildings might cause
reflections of the desired signals, lead-
ing to multipath distortion. Along these
same lines, perhaps you have moved
your antenna to a less desirable loca-
tion. This is especially likely if you use
the folded dipole supplied with most
equipment.

Problems of this latter kind are prob-
ably more likely than loudspeaker
problems, considering your sound im-
proves when you use a filter or switch
to mono. Still, it's perhaps worth ex-
ploring the loudspeaker situation too.

Balancing Channels

Perhaps your readers would be in-
terested in the simple way | obtain per-
fect channel balance:

If the preamp, amp, or receiver in
question has a mono switch which
controls all input sources (not just the
tuner), switch it in. Then connect a
loudspeaker between the two "+ ter-
minals of your amplifier output (but
don't do this if it has ‘“floating
grounds”). This speaker connection ef-
fectively cancels out all but the differ-
ences between the two channels’ sig-
nals. Adjust the balance control for
minimum sound, and channel balance
should be perfect.

If there is no mono switch on your
equipment, don't despair. You can use
the same procedure with the help of
two Y connectors, one to merge the left
and right outputs of a program source
into one output, another to feed this
output into both the left and right inputs
of the amplifier or receiver.—Mike Pra-
char, El Sobrante, Cal.

Amplifier Classes

Q. Could you tell me what the differ-
ence is among Class-A, Class-AB, and
Class-B amplifiers?—Kiumars Bou-
bour, Carlsbad, Cal.

A. The differences among these
amplifier classes relate to the ways in
which bias is applied to their output
stages. The current flow through a tube
or transistor depends on the voltage or
current applied to it. This current or
voltage can come from the input sig-
nal, a fixed bias from the amplifier's
own power supply, or, more usually, a
combination of the two.

It is possible to bias the circuit to a

point where, in the absence of input
signal, little if any current flows in the
output circuit; this is Class-B operation.
It is also possible to set the bias volt-
age so that output current is always
flowing, with or without signal being
applied to the input; this is Class-A
operation. In Class AB, bias voltage
may be set so that output current al-
ways flows when a signal is applied
and sometimes flows when there is no
signal.

In a Class-A amplifier, the operation
of the tube or transistor is always lin-
ear. In other words, a change in the
input signal’s amplitude will produce a
corresponding proportional change in
the amplitude of the output signal. Cur-
rent flows in the output circuit of such
an amplifier even when there is no sig-
nal present. When an a.c. signal is
applied to the input, the output current
rises and falls above and below this
idling current.

The Class-B amplifier is biased just
to the cutoff point, where current stops
flowing in the output circuit. If an a.c.
signal is applied to the input of a tube
or transistor with Class-B bias, current
will flow in the device for one half cycle
but not during the opposite half cycle.
In this latter half cycle, the signal being
applied to the input adds to the bias
already present, keeping the device's
output current cut off. You can imagine
that the loss of every second half cycle
of an audio signal would result in very
severe distortion. There is no way that
a Class-B output stage consisting of a
single device could be usable for any
audio application. To overcome this, a
second device is added, also biased
to the point just sufficient to cut off
output current. The polarity of the sig-
nal feeding the first device in the pair is
opposite that of the signal feeding the
second device in the pair. Therefore,
when the first device is being driven
beyond cutoff, the second device is
drawing current, and vice versa. A cir-
cuit of this type is known as a "push-
pull” circuit.

If a very small signal is applied to
this configuration, current will flow as

It 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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CURRENT AT LESS THAN e 4

CURRENT PRICES.

INTRODUCING “BEST VALUE” COMPACT DISCS.

Since CBS Records introduced the Compact Disc to Billy Joel, REO Speedwagon and Willie Nelson to classical
America, we've been a leader in the field. We currently offer masterpieces by Leonard Bernstein and [saac Stern. Over
over 1500 titles in all categories of music. 300 selections are now available.

Now, our leadership continues with the introduction of So, look for the "Best Value Series” logo wherever

“Best Value” Compact Discs—a new CD line that offers hits at  Compact Discs are sold. You'll get the best music, the best
less-than-you'd-expect-to-pay prices. From chart-toppers by sound and the best price from today’s CD leader: CBS Records.

“BEST VALUE” COMPACT DISCS.
A small price to pay for big hits.

Get even more savings with “Collector’s Choice™:
All-time favorite CDs at a record low price.

“CBS" is a trademark of CBS inc. © 1987 CBS Inc
Enter No. 21 on Reader Service Card
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A Class-A amp may have
less distortion than a
Class-B design, but the
latter yields more power,
other things being equal.

described, but it will not be linear: The
output waveform will not be a faithful
reproduction of the waveform of the
original input signal. To overcome this,
massive amounts of negative feed-
back are applied, reducing the nonlin-
earty of the Class-B output stage to
such a degree that cistortion becomes

very low; such a circuit can be used for
high-fidelity applications.

The Class-A amplifier can also be
(and usually is) made as a push-pul!
stage. This results in more power out-
put than is available from a single de-
vice, as well as a decrease in the cir-
cuit's already very low distortion. The

addition of negative feedback lowers
distortion still further

The Class-A amplifier can be made
to produce somewhat lower distortion
than a Class-B stage However, the
Class-B amplifier can produce more
power than a Class-A circuit when both
circuits employ the same devices.

CARNEGIE
ONE

Madrigal Audio Laboratories,

Clearly ..
The best scat in the house!

AmericanRadioHistorv Com

Also, because the Class-B amplifier
does not draw output current In the
absence of input signal, it operates
much more efficiently than a Class-A
stage (which draws output current at
all times).

The Class-AB amplifier stage Is
made by biasing the input of the de-
vice halfway between the linear portion
of the input/output curve and current
cutoff. It will, therefore, draw current at
all times but will draw much less cur-
rent than the Class-A circuit. This
makes it more efficient than a Class-A
stage but not quite as efficient as a
Class-B circuit. As you might guess,
distortion in the Class-AB stage is
higher than for a Class-A circuit but
less than for a Class-B circuit. In all
these biasing arrangements, when the
rest of the circuit is designed with high-
fidelity applications in mind, distortion
can be very low

Multiplying Mixer Inputs

Q. I do a lot of mixing and record-
ing. My difficulty is that my mixer does
not have enough inputs to handle all of
my equipment. What | need is a mixer
having perhaps a dozen inputs (rather
than the six | now have). I'd like to keep
the cost under $1,000.—Al Brown
Melrose, Mass

A. You did not say whether you
need more microphone or more line
inputs. Also, you did not mention
whether you want to be abie to mix a
dozen inputs simultaneously or wheth-
er you mix only a few signals at a time
but need to be able to choose from a
large number of sources.

If you want to mix 12 simuitaneous
signals or require more than six micro-
phone inputs at a time, | don't know of
any mixers in your price range which
have enough inputs to satisfy you. If
your needs are not that demanding,
you will find a number of nice mixers
for less than $1,000. My suggestion is
that you stay with your present mixer
but add to it.

You might consider adding a sec-
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Pure Joy

*

(And we’ll deliver...tomorrow morning)

Imziginc asuperbly crafted electronic
instrument, powerful enough to pro-
tect against traffic radar, miniaturized
enough to slip into a shirt pocket,
beautiful enough to win an inter
national design award — and advanced
enough, thanks to its sophisticated
Rashid rejection circuitry, to obsolete
the detectors of every other maker.

Then imagine finding one with
your name on it.

Momney

MAY 1987

Best Anywhere

Money magazine, May 1987, listed 99
Things That Americans Make Best. “All of these
widely available U.S-made goods. - are clearly
superior to their overseds comperitors, over
whelmingly dominate their markets or are so
outstanding or novel that they have no well
known international counterpart.

This select list included PASSPORT.

PASSPORT has exactly what the
discerning driver seeks; superhetero:
dyne performance with complete
Rashid rejection. On duty, it maintains
a commendably low profile, only
0.75 inch tall. I's about the size of a
cassette tape.

An instrument providing so much
protection always elicits the same
response. .. Pure Joy.

—

© 1987 CMI

Others may put it ditferently. In
April, Car and Driverested nine of
the latest radar detectors. Once again
PASSPORT was rated highest. These
magazine experts said, “At $295 direct
from the factory, it's the most expensive
piece of electronic protection in the
group, but it's worth every nickel in
roadgoing peace of mind.”

This good reputation keeps get
ting better. In June, the Koundel
ranked PASSPORT first in a comparison
of 14 detectors, saving, "It remains
the State of the Art, a true quality
product, American ingenuity at its best”

Installing PASSPORT is easy. Just
clip to visor or windshield, plug into
the lighter, and PASSPORT is on guard.

Toll Free 800-543-1608

(Mon-Fri 8am-11pm, Sat-Sun 9:30-6 EST)

PASSPORT

$295 (OH res. add $16.23 tx)
Slightly higher in Canada

)
) INTERNATIONAL

Cincinnati Microwave
Department 371D7
One Microwave Plaza
Cincinnati, Ohio 45249-9502

AmericanRadioHistorv Com

Pure Joy is also our commitment
10 vou, the giver. 1f PASSPORT doesn't
live up to your highest hopes— for
any reason — within 30 days, just send
it back. We'll refund all of your money
and your return shipping costs. There
are no hidden charges.

PASSIPORT comes with its own leather case.

Here's one more PASSPORT
advantage: we deliver. PASSPORT is
designed and made by us, and we sell
it directlv to vou. So you can avoid
crowded stores and waiting in lines.
Just call us toll-free. We'll pay for ship
ment by UPS, and a gift box is avail-
able at no extra charge. Orders in by
3:00 pm eastern time Monday through
Friday go out the same day.

* Overnight delivery is guaranteed
by Federal Express for only $10
extra. So you can have your PASSPORT
tomorrow morning if vou choose.

With shopping this easy, PASSPORI
takes the hassle out of giving. But
the best part is still that special
moment when the wrapping is torn
away... Pure Jov.

Enter No. 82 on Reader Service Card
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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
breaktbrough.”

PolK’s critically acclaimed, 5 time AudioVideo
Grand Prix Award winning SDA technology is the
most important fundamental advance in loud-
speaker 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 al-
ways sound better than conventional loud-
speakers. 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.” The
new SDA 1C and SDA 2B utilize new circuitry
which allows the drivers to more effectively
utilize amplifier power at very low frequencies.
This results in deeper, more powerful bass
response, greater dynamic range and higher
efficiency. In addition, the new circuitry makes
these new speakers an extremely easy load for
amplifiers and receivers to drive. Lastly, the
imaging, soundstage and depth are more pre-
cise and dramatically realistic than ever.

Why SDAs Always Sound Better

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

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

Rolling Stone Magazine

basic concept of mono is that you have one

signal (and speaker) meant to be heard by both jlabbeygasﬁng”

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 headphones). The revolutionary
Polk SDAs are the first TRUE STEREO speakers
engineered to accomplish this and fully realize
the astonishingly lifelike three-dimensional
imaging capabilities 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 separa-
tion is lost. The undesirable signal reaching
each ear from the “wrong” speaker is a form of
acoustic distortion called interaural 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 signal,
while the dimensional drivers radiate a differ-
ence signal that acoustically and effectively
cancels the interaural crosstalk distortion and
thereby restores the stereo separation, imaging
and detail lost when you listen to normal
“mono”speakers. The dramatic sonic benefits
are immediately audible and remarkable.

Where to buy Polk Speakers? For your nearest dealer, see page 154.

AmericanRadiaHistary Com

“Mindboggling, astounding,
High Fidelity Magazine

Words alone cannot fully describe how much
more lifelike SDA TRUE STEREO reproduction
is. Reviewers, critical listeners and novices alike
are overwhelmed by the magnitude of the sonic
improvement achieved by Polk’s TRUE STEREO
technology. You will hear a huge 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 conven-
tional speakers), revealed for your enjoyment 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 liter-
ally, 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 ﬂ.)eﬂl.” 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 technology
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 reproduced sound.”

G The Speaker Specialists ®

5601 Metro Drive, Baltimore, Md 21215

Enter No. 61 on Reader Service Card




If your volume control
action seems odd, check
with a dealer. It may be
working just the way the
manufacturer intended.

ond six-input mixer to your present
unit. If both your old and new mixers
have bus extension jacks, you'll be
able to link them so that one mixer's
master controls wil. affect all signals
coming through the mixing system.
Even without such bus connections,
you can gang both mixers’ controls by
routing one mixer's output through a
line input on the other mixer. If you
can't spare that input, you can still use
the two mixers simultaneously, but
without having the convenience of
ganged master controls.

If you primarily use line-level sources
and don’t need to mix more than six at
a time, then you only need to add
some sort of switching system so you
can conveniently select the sources
you want to mix. You might try using
some of the sound-routing boxes that
are made to permit a single set of in-
puts/outputs to serve many compo-
nents. Two or three of these boxes,
each designed to work with a particu-
lar pair of mixer inputs, could solve
your problem. To make the best use of
all this equipment, make a list of all of
your gear and the various mixing ar-
rangements you use. You will likely dis-
cover that some jobs require a particu-
lar arrangement of components and
that other projects require different ar-
rangements. Assign the components
to inputs on the routing boxes which
can permit the mixing you need. Mere-
ly by pressing a few switches, you will
be set up for the next project.

Turntable Intermittents

Q. ! have an automatic, direct-drive,
quartz speed-controlled turntable
which will stop playing in the middle of
a record for no apparent reason. If | hit
the start button, it will go to the begin-
ning and play just fine. This failure oc-
curs about once a month. What can /
do about it?—Robert Mayberger,
Rosedale, N.Y.

A. | do not think the problem is seri-
ous. In all likelihood, it is only a matter
of dirty contacts on either the stop or
the start switch. Other contacts which
can cause problems are those be-
tween the sliders and elements of the

table has speed adjustment controls
on its operating panel; your turntable
might also have these, as well as inter-
nal speed-adjust trimpots. Go over all

speed-setting potentiometers. My turn- |

of these contacts with suitable contact
cleaner.

If cleaning the contacts does not
solve the problem, perhaps you should
change the transistor or IC which con-
trols the clock frequency; low feed-
back may be causing oscillator drop-
out. There is also the possibility of a
hairline crack in a circuit foil. Examine
all circuit boards with a strong light
and solder any suspicious-looking
foils. Don't overlook poorly soldered
connections between the foil and the
components.

Odd Volume Control Action

Q. When turning the volumel/gain
control on my receiver from "0 to "6,”
there is a gradual and minimal change
in volume level. From "6" up to "“9,”
however, there is a great change.
Please explain why this occurs.—June
E. Thomas, Wantagh, N.Y.

A. This behavior is probably a func-
tion of your volume control's “taper,”
the rate at which its resistance
changes as it's turned, and the way
this control interacts with your amplifi-
er's other circuitry.

Volume control action is dependent
on the particular potentiometer used
by the manufacturer. Perhaps this odd
action is an intended characteristic of
the make and model of equipment you
are using. Check a dealer’'s "demo”
unit to see if its volume control acts the
same way yours does. If it does not, try
cleaning the control on your unit with a
suitable contact cleaner. It is possible
that the action of the control is being
influenced by dirty contacts. If clean-
ing doesn't help and you find the con-
dition hard to live with, replace the vol-
ume control on your unit with the cor-
rect factory replacement.

I have seen instances in which the
action of a volume control changed
when loudness compensation was
switched on. Does the volume control's
action you describe take place only
when this circuit is being used? If so,
there's not much you can do about it.

High- and Low-Level
Phono Cartridges

Q. Whatis the difference between a
high-level phono cartridge and a low-
level one?—Name withheld

A. The difference between high-
and low-level cartridges is in the output

voltage they produce. | am not at all
sure that there is a definite line drawn
between the two types, though these
days | tend to think of it as being
around 2 or 3 mV. Incidentally, most of
today's moving-coil cartridges fall into
the low-level classification.

Remote Speakers
For a Biamped System

Q. My audio system is biamped, us-
ing the following amplifier configura-
tion: The left and right bass drivers are
powered by separate stereo amplifi-
ers, each in its bridged mono mode.
The midlhigh drivers are powered by a
single stereo amplifier in its two-chan-
nel mode.

! would like to use extension speak-
ers at a different location and to power
these extension speakers by my exist-
ing amplifiers. | need the ability to se-
lect either the main or remote speakers
and would also like the remote speak-
ers to have separate level controls. Is
this setup possible?—R. Johnson,
Kendall Park, N.J.

A. If the remote speakers are
biamped, your system can work fine.
The only problem will be that of inde-
pendent level control for those speak-
ers. Switching between main and re-
mote will involve switching two sets of
speakers rather than one, so a four-
gang switch will be needed.

If the remote speakers are not
biamped, you will need a third power
amplifier to feed them. You'll also need
a second preamp output or Y connec-
tors in each output channel of your
preamp to feed signals both to the
remote amplifiers and to the electronic
crossover in your main system. The
third amplifier must be a power amp
with input level controls or an integrat-
ed amp; the latter would also give you
control over tonal and left-right bal-
ance. This amplifier should be located
in the same room as the remote loud-
speakers. It is unlikely that the extra
cable run would adversely affect the
system'’s sound quality.

If the remote-speaker amplifier has
no level controls, passive controls can
be connected between its output and
the speakers. However, these waste a
lot of amplifier power. Additionally,
they can change the remote system'’s
sound by reducing the amplifier’s
damping effect. |
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ANNOUNCING THE CBS COMPACT DISC CLUB

ANY 3 COMPACT DISCS FOR .00 ::....
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359901. Mick Jagger—
Primitive Cool. [Columbia)
352534. Holst: The
Planets—A. Davis, Toronto
Symph. (Digital—Angel}
347955, Huey Lewis & The
News—Fore! (Chrysalis)
348979. Tina Turner—
Break Every Rule. {Capitol)
346478. Madonna—
True Blue. (Sre}

219477, Simon &
Garfunkel's Greatest
Hits. [Columbia) IMCA}

356287 Suzanne Yega—
Solitude Standing. [A&M])
355958-395954.
Beethoven: Symphonies
Nos. 8 & 9 (Choral)l—
Michoel Tilson Thomas,
English Chamber Orch.

357889. Copland: Billy The
Kid; Appalachian Spring;
etc.—Bernsten, NY Phil.
{Digitally Remastered—

CBS Masterworks)
287003. Eagles Greatest
Hits 1971197 5. (Asylum]
(Digitol—CBS Mosterworks) 346957 Steve Winwood
357871. Tchaikovsky: —Back In The High Life.
Waltzes—S Comissiana {Island}

and Houston Symphony 345777 Peter Gabriel—

308049. Creedence
Clearwater Revival
Featuring John Fogerty/
Chronicle. 20 greatest
hits {Fontasy|

326629. Bruce Spring-
steen—Born In The
U.S.A. (Columbia}
348649. Pachelbel Canon
& Other Digital Delights.
—Toronto Chamber Orch.

341073. Steely Dan—
A Decade of Steely Dan.

348318. The Police—
Every Breath You Take
—The Singles. (A&M]
336222. Dire Straits—
Brothers In Arms.

{Warner Bros |

355156. Vladimir Horowitz
Plays Favorite Chapin.

346544 Kenny
G—Duotones. (Ansta)
345751. Paul Simon—
Graceland. (Waorner Bros |
356279. Gloria Estefan
And Miami Sound Machine
—Llet It Loose. [Epic)

{Digital—Pro Arte]

The age of CD sound is here—and you
have a practical new way to find the CDs
you want. As your infroduction to the CBS
Compact Disc Club, you can choose any

3 CDs listed in this ad for just $1.00. Fillin and
mail the applicatian—we'll send your CDs
and bill you for $1. You simply agree ta buy
2 more CDs {at regular Club prices) in the
next year—and you may then cancel your
membership anytime after doing so.

How the Club works. About every tour
weeks (13 times a year) youll receive the
Clubs music magazine, which describes the
Selection of the Month for your musical
interest...plus many exciting alternates. In
addition, up to six times a year, you may re-
ceive offers of Special Selections, usually at
a discount off regular Club prices, for a total
of up to 19 buying opportunities.

If you wish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. if you prefer an alter-
nate selection, ar nane at all, fillin the
response card always provided and mail it
by the date specified. You will always have
at least 10 days in which to make your

Selections with two numbers contain 2 CDs and count as 2—so write in both numbers.

CBS COMPACT DISC CLUB: Terre Haute, IN 47811 L

So. (Gelfen) Digital—Fanfare)

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

The CDs you order during your member -
ship will be billed at regular Club prices,
which currently are $1498 1o $1598 —plus
shipping and handling. [Multiple-unit sets
may be somewhat higher| Atter completing

PO. Box 1129, Terre Haute, indiana 47811-1}

Please accept my membership application under the terms outined
in this adverhsement. Send me the 3 Compact Discs hsted 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 tme after doing so.

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

{Digitally Remastered —
CBS Mosterworks)

SEND ME THESE 3 CDs FOR ONIY $1.00

your enroliment agreement you may cancel
membership at any time; if you decide to

cantinue as a member, youll be eligible for

one CD at half price for each CD you buy at

My main musical inlerest is (check one):
(But f may always choase from ony category)

|
|
|
|
|
|
our money-saving bonus plan. It lets you buy |
|
|
|
|
|
|

: M [2ROCK/POP O CLtASSICAL
regular Club prices. "
10-Day Free Trial: We'l send details of the | 1™
Cubs operation with your infroductory Peirt Fiest Nome Ianol
shipment. If you are not satisfied for any Address
reason whatsoever, just return everything
within 10 days and you will have no further City Apt.
obligation. So why not choose 3 CDs for
$ right now. Siate Zp
ADVANCE BONUS OFFER: As a special Do you have a YCR? (Check one.} D Yes  [ONo 709/588

offer to new members, take one additional
Compact Disc right now and pay only $695.

Do you have a credit card? (Check ane.) (D Yes  [ONo

Ifs a chance to get a fourth selection at a
super low pricel

ADVANCE BONUS OFFER: Also send me
a tourth CD right now ot the super low price
of st $695. which will be billed to me.

Thes ofter 1s not pvoiloble i APQ FPO Alasko, Howan Puerto Rico, Please write for detoils uf alter on -t

© 1987 Columbia House |

AmericanRadioHistorv. Com

last Nome |
!
"

anadon resdents will be serviced from Toronto HHH/C2
Note We reserve the night to reject any applicaton
or cancel any membership. HHJ/CS_J



TAPE GUIDE

HERMAN BURSTEIN

More on Tape Counters

In the May 1987 issue, | mentioned
some formulas from reader Jeff Bon-
wick, a math major at the University of
Delaware, which could be used to de-
termine elapsed time on a tape from
the numbers on the tape deck's
counter. Now, reader Michael P. Lu-
cido of San Jose, Cal. has incorporat-
ed this information into a computer
program written in BASIC for PC com-
patibles (and for some other comput-
ers that speak the same language).
Copies of the program are available by
mail to anyone who sends a stamped,
self-addressed envelope (#10 or larg-
er, please!) to: BASIC Tape Program,
c/o Karen Clark, Audio Magazine,
1515 Broadway, New York, N.Y.
10036. (Copies of the original formula
and procedure are also available; re-
quest “Tape Formula” instead. If you
want both, send only one envelope
with a request for both.)

For those who lack access to a com-
puter, or whose computers use a dif-
ferent dialect of BASIC than PC com-
patibles, Mr. Lucido is willing to pre-
pare charts for any tape and recorder
combination, for $2 each. Interested
readers should send him the following
informaton: The tape brand, variety,
and length (e.g., Maxell XLII-S, C-90);
the tape-counter reading after 10 min-
utes of play, and the counter reading
after 20 minutes of play. Payment and
a self-addressed, stamped envelope
should accompany the information. Mr.
Lucido may be reached at Lucid Enter-
prises, P.O. Box 32436, San Jose, Cal.
95152.

Please do not address requests for
any of this material to me, since only
Audio has copies of the program and
formula available for mailing, and only
Mr. Lucido is equipped to prepare the
custom charts.

Feeding Multiple Decks

Q. Through separate outputs, | have
connected an open-reel deck and a
cassette deck to my control amplifier.
However, this leaves me without an
output to feed my VCR. Would it cause
distortion if | were to connect the cas-
sette deck and the VCR through a Y-
connector to one of the outputs of my
control unit? Assuming that | would op-
erate only one deck at a time, would |
degrade the quality of the signal being

recorded?—Emst K. Renner, Mount
Vernon, Ohio

A. Your proposed connection has a
good chance of working without signifi-
cant audible effects, but | cannot
promise this. Sometimes two pieces of
audio equipment connected to the
same jack of another unit will load
each other significantly, but often they
will not. Effects of loading may include
loss of treble response as well as dis-
tortion. | suggest that you experiment,
for no harm will come to your audio
components.

A better solution is to purchase a
tape-deck switchbox (available from
several companies, inctuding dbx,
Russound, and Radio Shack). These
permit three or more decks to be con-
nected to one set of tape inputs and
outputs. One of these switchboxes
would permit you to connect one deck
at a time or all decks at the same time.
Thus, to satisfy your curiosity, you
could play around to learn the effects
of loading, as far as your equipment is
concerned.

Taping Via VCR

Q. What do you think about using a
VCR for recording sound only? | have
many old records which | would very
much like to put on some form of tape.
Because audio tapes have limited ca-
pacity, it is impossible to get more than
a very few records on them. | have
read that a VCR's frequency response,
even a state-of-the-art machine’s, is
very poor. | need your advice.—Clifton
T. Chadwick, Wheat Ridge, Colo.

A. If you use a Hi-Fi VCR, whether
VHS or Beta, you can get excellent
performance in every respect, even at
the slowest videotape speed. Frequen-
cy response will be wide and flat, sig-
nal-to-noise ratio will be very high (in
the vicinity of 80 dB), distortion will be
very low, and motion (speed accuracy,
wow and flutter, etc.) will be excellent.
Just be sure to use good tape, for
minimal dropouts.

The Hi-Fi VCR is a relatively new
breed and is substantially more expen-
sive than the ordinary VCR. In Hi-Fi
mode, it records the sound on the
same diagonal tracks as the picture,
as a frequency-modulated r.f. carrier.
(This is the same technology that is
used in FM radio but with different car-
rier frequencies.)

Hi-Fi VCRs also record audio direct-
ly, like ordinary audio tape decks,
along one edge of the tape. This is
done to maintain compatibility with
conventional VCRs, which have only
these longitudinal soundtracks. If you
record audio on the longitudinal tracks
of either type of VCR, performance will
be substantially below that of a Hi-Fi
recording. For example, signal-to-
noise ratio will be on the order of only
45 dB, and frequency response will be
appreciably degraded from about 10
kHz up.

Do not confuse Hi-Fi VCRs with HQ
VCRs. The HQ label refers to four cir-
cuits which improve picture quality. If a
VCR has at least two of these circuits, it
can boast the HQ emblem.

You might also be interested in what
another reader has to say about the
pros and cons of taping audio on vid-
eocassettes:

Having transferred my open-reel
tape library of over 200 hours to video-
cassette, | have had appreciable ex-
perience with the process. My reason
for transferring from open-reel to vid-
eocassette is that, by the time the
heads wear out in my open-reel deck,
it is likely that replacement heads or a
replacement recorder will be unavail-
able. The convenience of a videocas-
sette, its longer playing time, and the
absence of tape squeal or tape rub-
bing against the reel are all bonuses.
Also, I have never seen a recorder with
a flatter frequency response from 20
Hz to 20 kHz. For this, | guess | can live
with a dropout about every 25 hours.

Dropouts (and impulse noise) are
most likely to occur on the initial por-
tion of the tape. Prerecorded videocas-
settes leave the first 45 S blank, and
this is also good policy for audio re-
cording. Some dropouts will disappear
with rerecording, but occasionally one
will persist at a given place on the tape
despite all precautions. Also, some
dropouts will appear on the second
playing of a tape that did not appear
on the first playing.

The dropout problem seems to vary
with the videocassette and the VCR.

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. Ail
letters are answered. Please enclose a
stamped, self-addressed envelope.
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The System...

The components you see were designed for the perfectionist
who desires remote accessibility
and uncompromised performance.
They are not inexpensive.

They are the finest we can make. ..
which means they are the finest you can own.
Each epitomizes its genre.

Each attains the pinnacle of perfection.

If you are in a position to invest in the finest in
music reproduction,
consider the Nakamichi Series-7 System. ..

PA-7 STASIS Power Amplifier, ST-7 AM/FM-Stereo Tuner,
CR-7A Discrete Head Cassette Deck, OMS-7All CD Player, and
the CA-7A Control Amplifier...arguably,
the most sophisticated preamplifier conceived by man.
You may audition Nakamichi Series-7 Components
at your nearby Nakamichi dealer.

7~ I\ Nakamichi

Nakamichi U.S.A. Corporation 19701 South Vermont Ave , Torrance, CA 90502 1-800-421-2313. CA 1-800-223-1521
“STASIS is a trademark of Threshold Corporation
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Wow and flutter’s audibility
depends on an individual’s

sharpness of hearing as well
as on the program material.

As far as the tape is concerned, it
seems to depend more on the individ-
ual cassette than on the brand. | have
used tapes from a number of manufac-
turers and have enccuntered dropouts
with all of them. After rewinding a vid-
eocassette, it helps to blow out the
loose oxide that accumulates on the
plastic guide at the cassette’'s head
side. Cleaning the heads of the VCR
with a head-cleaning cassette does
not seem to have an effect on drop-
outs. However, the brand of VCR does;
I have two, and one is better than the
other with respect to dropouts.

Another disadvantage of VCRs is
that unless the machine has flying
(moving) erase heads, editing is not
practical. There is toc much space be-
tween the erase and play/record
heads to delete an unwanted portion
without erasing some later material that
might be wanted.

There is another reason why editing
does not work well with a VCR. In most
VCRs, the erase head operates in a
line perpendicular to the tape motion,
as in open-reel or audio cassette re-
cording. However, recording with a
VCR is done on tracks which cross the
tape diagonally. Therefore, in deleting
a portion of a recording, part of some
recording lines are left on the tape at
the start of deletion, and there are
some partially recorded lines at the
end of the deletion. The result is a
noisy cut. Recorders with flying erase
heads are expensive, but they erase
diagonally, track by track, so that clean
cuts are possible.—John H. Markell,
Sun City, Cal.

Rating Wow and Flutter

Q. I'm confused about what wow
and flutter really are, and about their
audible effects on music. One manu-
facturer claims that its cassette deck,
with a wow and flutter spec of 0.025%
wtd. rms, doesn’t exhibit the audible
effects of a deck with a wow and flutter
spec of 0.05%, especially on piano
music. There is a deck | would like to
purchase, but it has a wow and flutter
spec of 0.05%. How would you rate a
value of 0.05%7—Gabriel Vazquez
Padua, Bayamon, P.R.

A. Wow and flutter refer to cyclic
changes in tape speed. Wow refers to
changes that occur at a slow rate, say
less than 10 times per second. The

audible result is a wavering pitch. Flut-
ter refers to more rapid changes in
tape speed, say above 100 times per
second. The result is a grainy or gargly
quality to the sound.

My guess is that most people are not
sensitive to wow and flutter until they
exceed 0.05% wtd. rms, perhaps not
until they exceed 0.1% or even 0.2%. It
should be noted that the NAB (National
Association of Broadcasters) Standard
for cassette decks provides that wow
and flutter shall not exceed 0.2% wtd.
rms. On the other hand, the NAB Stan-
dard for open-reel recorders provides
that weighted fiutter shall not be al-
towed to exceed 0.05% at the 15-ips
speed, 0.07% at 7z ips, and 0.10% at
3% ips.

The audibility of wow and flutter de-
pends not only on the individual's
sharpness of hearing but also on the
nature of the program material. Wow
and flutter are more apt to be evident
on a single sustained note than on
complex tones such as a symphony
orchestra going full blast. All in all, |
doubt that you will have a problem with
a deck that keeps wow and flutter to a
maximum of 0.05%, but | can't prom-
ise. You should listen to your prospec-
tive deck before you buy it.

Speed and Width Options

Q. In open-reel decks, which format
provides better fidelity: 7'--ips speed
coupled with quarter-track heads or
3%4-ips speed coupled with half-track
heads?—P. D. Sharma, Lakeview Ter-
race, Cal.

A. Let's refer to 7V ips with quarter-
track heads as format A and 3% ips
with half-track heads as format B.
Overall it seems that you are better off
with format A.

At 7> ips, you have better high-
frequency response and better tape
motion (less wow and flutter). The wid-
er track of format B gives you a signal-
to-noise ratio about 3 dB greater, but
this fairly modest advantage tends to
be cancelled by the greater tape-head
output at 7%z ips. In the matter of high-
frequency loss due to azimuth mis-
alignment, format B is at a disadvan-
tage because the effect of a given de-
gree of misalignment becomes more
severe as track width is increased and
as tape speed is reduced. The effect
of tape dropouts is reduced as track

width is widened, giving format B an
advantage in that respect—Dbut the ad-
vantage is slight, because dropouts
tend to be minimal when high-guality
tape is employed. With respect to
headroom, format A has the advan-
tage. At the higher tape speed, less
treble boost is needed in recording to
preserve treble response. Thus, there
is less risk of tape saturation (which
results in distortion and treble loss)
when recording strong treble frequen-
cies at a high level.

Still, very good results can be had at
3% ips. Using a high-quality deck, it is
quite possible that you would hear littie
ditference, if any, between the two for-
mats. Moreover, format B provides the
same recording time per reel as format
A but without the need to reverse the
reels.

Effect of Dirty Heads

Q. | have read that there is a loss of
treble if tapes are played back on
decks with dirty heads. Will this hap-
pen even if | use a top-quality tape?
Will the tape suffer a permanent loss of
high-frequency response?—J. Bill
Such, Natrona Heights, Pa.

A. Dirty heads cause the tape to be
slightly separated from the heads,
causing treble loss in playback even if
the tape is of high quality. However,
the loss does not occur on the tape
itself, it occurs only in the playback
process. Treble response should be
restored once the heads are cleaned.
However, if the heads are magnetized,
this can cause permanent treble loss
on the tape itself.

An Accumulating Problem

Q. How long after a tape is wound
and stored does the process of print-
through begin and become notice-
able? Is the process cumulative?—Ed-
ward Bauman, San Diego, Cal.

A. Print-through tends to occur
mostly in the first few hours of tape
storage, and cumulatively increases at
a slower and slower rate with the pas-
sage of time. To illustrate, for a particu-
lar tape, print-through might be 54 dB
below the desired audio signal's peaks
8 hours after storage; it might rise
about 1 dB in the next 16 hours, anoth-
er 1 dB in the next week, another 1 dB
in the next three weeks, 2 dB in the

Continued on page 23
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Magnificent

Reception.

THE TX-11a COMBINES CARVER'S
REVOLUTIONARY ASYMMETRICAL CHARGE
COUPLED FM DETECTION CIRCUITS WITH AN

AM STEREO SECTION CAPABLE OF

FM-QUALITY RECEPTION.

The Carver TX-11a Stereo AM-FM Tuner is the
most complete high fidelity broadcast reception
component ever offered. It is a technical tour-de-
force which further distances Bob Carver's unique
products from traditional electronic components.
First, by eliminating forms of FM distortion and inter-
ference that even the most expensive tuners availa-
ble can't correct. And second, with a unique
additional tuning section capable of making
AM stereo sound as good as FM!

THE SILENT TREATMENT. While AM stereo
may not yet be available in your area, you can
receive FM stereo. Including stations so fraught with
interference and distortion that you may be tempted
to return to mono AM. That's why the TX-1la
includes the first circuitry to remove hiss, “picket
fencing” and the myriad other unpredictable noises
which often disturb FM listening. Without reducing
stereo imaging, frequency response or dynamic
range.

Part of the FM signal, the left minus right por-
tion, is extremely prone to "ghosting,” or multipath
interference caused by hills, buildings and other
obstructions. Bob Carver’s Asymmetrical Charge
Coupled circuitry cancels distortion-causing “dirty
mirror” images before they can reach your ears. It
filters out noise and restores the part of the signal

Otz
Synthesized Steren Tuner

needed by our ears and brain to construct stereo
imaging. Reintroduced into the mono (L+R) signal
matrix, a net reduction of 93% — or better than 20dB
of noise reduction — is achieved. All ambient and
localizing information is recovered. Only hiss and

distortion are left behind. Or, as High Fidelity maga-
zine putit, .. clean, noise-free sound out of weak
or multipath-ridden signals that would have you
lunging for the mono switch on any other tuner”

Ovation magazine observed that the circuit,
“..may well mean the difference between marginal
reception of the station signals you've been yearn-
ing to hear and truly noise-free reception of those
same signals.”

Audio magazine called it, “An FM tuner
breakthrough.”

THE FfRS'I' AUDIOPHILE AM STEREO
CIRCUITRY. Contrary to popular belief, most AM
stereo stations have frequency response (20-15kHz),
separation (35dB) and signal-to-noise ratios (70dB)
audibly indistinguishabie from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

M 95 "Um:

S e

(N{\/ER PO.Box 1237, Lynnwood, WA 98046

At a press conference in front of America’s top
stereo writers, Bob Carver unveiled a low powered
C-QUAM format AM stereo broadcast transmitter
with a Carver Compact Disc Player as a source. The
CD source and the TX-11a were also routed directly
to a preamplifier ana speakers for comparison.

When Bob switched back and forth, most listen-
ers had difficulty distinguishing between the
straightwire CD player and the TX-11a's over-the-air
AMlstereo reception! Many could tell no difference
atall!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX-11a s designed to make enjoy-
ing FM and AM easy, not dazzle you with flashing
light and complex programming. Thirteen presets,
wide/narrow band selection, automatic/manual
scanning as well as Multipath and Noise Reduction
buttons are inset into the burnished anthracite metal
face. Full instrumentation including digital display,
6-step signal strength LED' and other monitor func-
tions are tastefully recessed, visible but not garish.
The result is performance without theatricality,
access without complication.

CLEAR THE AIR by visiting your nearest Carver
dealer. Ask to hear the most expensive tuner they
sell. (It probably won't be the Carver TX-11a). Tune a
multipath-ravaged, hiss-filled FM stationon it; then
the same station on the TX-11a Stereo AM-FM
Tuner. Now press the Carver Multipath and Noise
Reduction buttons. You'll hear why High Fidelity
Magazine called it, “By far the best tuner we
havetested...”

POWERFUL

MUSICAL
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Where tofeel the
Yamaha Digital Home Theatre.

ALABAMA Longs Electrones Inc.—Birmingham ttwo locations) « Sound Distributors, Inc.—Huntsville » The Record Shop Ine.—Montgomery » Kincad TV &
Sterco—"Tuscaloosa - ARIZONA HiFrSales—Mesa « Emporium Audio Video—Tascon « Jerrvs Audio/Video and More—Tuscon . ARKANSAS Stereo Buff/
Fayetteville—Favetteville » Audio Visions—Ft. Smth + Leisure Electronics—Littlerack - CALIFORNIA Honkers Sound Company —Berkeley « Kustom Hi Fi Music
House—Burlingame « Sound Goods—Camphbell « The Federated Group—Canoga Park  » Rogersound Lab—Canoga Park Shelleys Stereo Video CT—Canoga Park

» Dow Sterea/Video—Carlshad « Sounds by Dave—Chico « Dow Stereo/ Video—Chula Vista » Sound Distinction—Concord « Pacific Coast Audio—Corona del Mar
» Audio Video Specialists—Downey o Dow Stereo/ Video—El Cajon + The Federated Group—El Cajon « Genesis Audio—El Toro Rogersound Lab—El Toro « The
Federated Group—Hollywood » Tubes N'Tunes—Livermore « Act Electronics TV & HiFi—Long Beach « Suund Goods—Mountain View « Pro Audio Electronics—
Oakland » Western Audio—Palo Alto » Rogersound Lab—Pasadena « The Federated Group—Riverside « Stereo Showease, Inc.—Sacramento » Dow Stereo/ Video—
San Diego ttwo locations) « Harmony Audio Video—San Francisco » Maybrun’s Hi-Fi Video Ctr—San Francisco « The Stereo Store—San Francisco « Tubes N Tunes—
San Ramon « The Federated Group—Santa Ana » Burdicks—SantaCruz « Rogersound Lab—Santa Monica » Shelleys Stereo Video CT—Santa Monica » Golden Ear
Hi-Fi Video Ct—Santa Rosa + The Federated Group—Torrance « Rogersound Lab—Torrance « Stereo Showcase, Inc.—Vallejo Rogersound Lab—Van Nuvs « Thrifty
Electronics—Van Nuys « Visalia Sight & Sound, Inc.—Visalia « Rogersound Lab—Westminster  COLORADO  SoundTrack—Arvada « Sound Track—Avrorit

» Listen Up—Boulder « SoundTrack—Boulder » Sunshine Audio—Colorado Springs enl'p—Denver « SoundTriack—Denver « Sound Track—Highlands Ranch
+ SoundTrack—Littleton « Sunshine Audio—Pueblo « Soundlrack—Thornton  CON "TICUT “Tweeter, Ete.—All Locations DISTRICT OF COLUMBIA
AudioKrafters—Washington - DELAWARE  Sound Studio Inc.—Dover « Sound Studio Inc.—Newark » Bryn Mawr Stereo—Wilmington « Sound Studio [ne.—
Wilmington - FLORIDA Audio Spectrum, Inc.—Altamonte Springs » Sound Advice—Boca Raton » Sound Advice—Clearwater » Sound Advice—Coral Gables

+ Stereatypes—Daytona Beach « Sound Advice—Ft. Lauderdale « Sterco World—Ft Myers « Sound Advice—lHialeah « Sound Advice—Hollywood « Electronics
World—Gainsville « Audio Tech—Jacksonville « House of Stereo—Jacksonville « Sound Source—Marathon « Audio Trend Inc.—Melbourne » Southern Audio—
Mernttisland « Sound Advice—Miami « Sound Advice—N. Miami Beach « Stereo World—Naples « Audio Spectrum. Inc.—Orlando « Audio Spectrum, Inc.—
Orlando « Sound Advice—Sarasota « Sound Mdvice—St. Petersburg « Sound Advice—Tampa « The Audiohouse—Vero Beach « Electronic Connection—West Palm
Beach « Sound Advice—W. Palm Beach  GEORGIA i Fi Buys—Atlantafive locationst « Stereo City of Georgia—Agusta Custom Sound—Albany « Custom
Sound—Athens « Ment TV & Sound City—Columbus « Hi Fi Buys—Duluth « Hi Fi Buvs—Kennesaw « Ken'sStereo Junction—Macon « Hi Fi Buvs—Morrow « The
Music Room—Rome « Hi Fi Buys—Tucker  HAWAIT Audio Center—Honolulu « Honolulu Audio & Video—Honolulu « The Audio Shoppe—Honolulu IOWA
Audio Labs Inc.—Des Moines « Sound World—Fort Dodge IDAHO Music West—Nampa TLLINOIS Columbia Audio Video—Arlington Heights « United Audio
Centers—Aurora » Alans Creative Stereo—Bloomingdale « Glenn Poor’s Audio Viden—Champaign » Good Vibes—Champaign » United Audio Centers—Chicago (two
Incations) + Umited Audio Centers—Deerfield « LaSalle Electronies Inc.—Galesburg «+ Columbia Audio Video—Highland Park « Barretts Entertainment—Rankakee
+ Unitek Electromes, Inc.—Lansing « United Audio Centers—Niles « Glenn Poors Audio Video—Normal » Gill Custom House—Palos Hills « Columbia Audio Viden—
Rockford « H.F Hutch—sSchaumburg « United Audio Centers—Schaumburg » United Audio Centers—Vernon Hills « H.F Hutch—Villa Park  « Alan's Creative
Stereo—Waukegan  INDIANA Sound Pro—Carmel + Sound Pro—Greenwood « Ovation Audio Video Spec.—Indianapolis « Good Vibes—Lafavette » Sight &
Sounds/Avolo Conn—Michigan City « Classic Stereo—South Bend  » Stereo Crafters—Terre Haute . K ANSAS Kief’s Gramophone Shop—Lawrence « Brands Mart
Stereo—Overland Park « Audio Plus—Wichita « Custom Sound Inc.—Wichita  KENTUCKY Ovation Audio Video Spec.—Lexington - LOUTSTANA Art Colbys
Audio Specal.—Baton Rouge « Lake Charles Music —Lake Charles « Sound Trek—Metairie « Specialty Sound Co., Inc.—Monroe Wrights Sound Gallery—
Shreveport « Wright's Sound Gallery—Shreveport: MARYLAND Soundscape—Baltimore « Soundscape—Baltimore « Stansbury Stereo—Baltimore Stanshury
Stereo—Baltimore » Professional Products—Bethesda « Gramophone Ltd. —Ellicott City « Hunt Audio—Frederick « Hunt Audio—Hagerstown » Audio
Associates—Langley Park « Audio Associates—Laurel » Gramophone Ltd.—Lutherville Stanshury Stereo—Perry Hall « Audio King—Rochester » Audio
Associates—Rockville » AudioKrafters—Rockville « Sound Studio Inc.—Salisbury « Stanshury Stereo—Timonium  MAINE  The Great Norther Sound—South
Portland  MASSACHUSETTS Soundtrak Audio—Brockton « Fitchburg Music—Fitchburg « Waltham Camera—Waltham « Tweeter, Ete.—All Locations
MICHIGAN The Stereo Shoppe—East Lansing « Stereo Center Inc.—Flint « Classic Stereo L.td —Grand Rapids » Classic Stereo Ltd —Kalamazoo » The Stereo

¢
Shoppe—Lansing - MINNESOTA Audio King—Brooklyn Center « Audio King—Burnsville » Audio King—Edina Audio King—Mankato « AudioKing—
Minneapohs « Audio King—Minnetonka « Audio King—Roseville « Audio King—St, Paul - MISSOURI Flips Stereo Place—Ballwin « Stereo One, Inc.—Cape
Girardeau « The Sound Room—Chesterfield « The Sound Room—Creve Coeur « Brands Mart Stereo—Kansas City » Best Sound Inc.—St. Louis « Stereo Buff—
Springfield « Flips Stereo Place—St. Louis - MISSISSIPPL Sound Trek—Biloxi « Hooper Sound—Columbus Hooper Sound—Hattieshburg « THooper Sound—
Jackson « Hooper Sound—Meridian - MONTAN Video Sat & Sound—Billings « Rocky Mountain Hi Fi—Great Falls « Electronic Parts—Missoula NORTII
CAROLINA Stereo Sound—Chapel Hill « Tats TV Furn. & Applian. —Fayetteville « Tarts TV Furn. & Applian.—Goldshoro « Stereo Sound—Greensboro « Sterco
Village/Greenville—Greenville « Stereo Sound—Raleigh « Tarts TV Furn. & Applian.—Rocky Mount « Tarts TV Furn, & Applian.—Wilmington « Stereo Sound—
Winston-salem . NEBRASK.A Center Stage Audio Video—Kearney « Stereo West—Lincoln » Custom Electronics—Omaha « Stereo West—Omzha (two locations
NEW HAMPSHIRE Twecter Ete.—Manchester « Tweeter Ete, shua « Tweeter Etc.—Nashua « Tweeter Ete.—Newington  NEW JERSEY  Stuarts Audio—
Englewood « Hal'sStereoand Video—Lawrenceville « Bryn Mawr Stereo—Maple Shade » Perdue Radio—Montelair » Sight & Sound—Morristown « Rands Camera
& HiFi—Toms River « Starts Audio—Westfield  NEW MEXICO West Coast Sound—Albuquerque + Towne Crier Inc.—Clovis « Trend Tech—Farmington « West
Coast Sound—Santabe NEW YORK' Mom'’s Music Systems—Albany « Musical Designs Ltd.—Albany « Speaker Shop—Amherst « Audio Genesis Ine.—Glens Falls
+ Long Player Stereo—Goshen » Audio/ Video Den, Ltd.—Lake Grove » Auto Sound Plus—Latham « Audio Breakthroughs—Manhasset Audio/Video Exchange —
NewYork City » Electronic Workshop Ine.—New York « Grand Central Radio—New York « Audio Breakthroughs—New York City Audio/Video Exchange —New York
City « Cosmophonic Sound, Ine.—New York City » Rabsons 57—New York City « Continental Sound—Queens « J.13. Sound Svstems, Ine.—Rochester « Gordon
Electronics—Svracuse « Sound Odyssey Ine.—Wappinger Falls « Happy Ear Stereo—Watertown  « Video Breakthrough—The Media Room—Watermill « Audio/ Video
Exchange—Westbury « Harvey Electronics—All Locations « Perdue Radio—Both Locations » Steren Warehouse—All Locations - OHIO  Audio Corner Ine.—Canton
» Audio Craft Company Inc.—Cleveland « Custom Stereo Electronics—Columbus « Palme Stereo Center—Columbus « Audio Craft Company Inc.—Fuorlawn « Audio
Craft Company, Inc.—Findlay + Carlin Audio & Video—Kettering « Audio Craft Company Inc.—Mavfield Hts. « Audio Craft Company, lne.—Toledo « Audio Craft
Company Inc.—Westlake « Far East Audio—Wooster  OKLAHOMA The Sound Station—RBartlesville « Audio Tech—Lawton « Soundtrak —Oklihoma City (four
locations) « Soundtrak—"Tulsa ttwo locations) « The Phonograph Ltd. —Tulsa - OREGON Stereo Plant—Bend « Bradfor's Hi-Fidelity—Eugene « Sheckells Stereo—
Medford « Chelsea Audio Video—Portland - PENNSY LVANTA Hi-Fi House—Abington « Bryn MawrStereo—Brvn Mawr Bryn Mawr Stereo—Camp Hill « HiFi
House—Camp Hill + Bryn Mawr Stereo—Frazer « Listening Post—Gibsonia « Hi Fi House—Harrisburg « Jannen Systems—Hazelton « Bryn Mawr Stereo—
Jenkintown « Garys Sight & Sound Exp.—Johnstown « D.S, Audio—Lancaster -+ Listening Post—Monroeville « Bryn Mawr Stereo—Montgomervville « Stereo
Land—Natrona Heights « Bryn Mawr Stereo—Philadelphia « David Mann Audio—Philadelphia » Listening Post—Pittsburg (two locations) Bryn Mawr Sterco—
Quakertown « The Stereo Connection, Inc.—Scranton « DS, Audio—West Reading « Bryn Mawr Stereo—Whitehall » Robert M. Sides Audio—Williamsport » Audio
Clinic—York « Bryvn Mawr Stereo—Langhorne . RHODE ISLAND Sounds Unlimited—Cumberland « Soundings—Newport » Tweeter, Ete.—All Locations
SOUTH CAROLINA Music Machme—Anderson « Audio Warehouse, Inc.—Charleston « Music Machine—Columbia » Tarts TV Furn, & Applian.—Florence

+ Music Machine—Greenville - SOUTH DAKOTA  Audio King—Sioux Fall  TENNESSEE \udition Hi Fi Inc.—Kingsport « Modern Music Audio—Memphis

+ Audio Systems—Nashville two locations) - TEXAS Sound Effects—Abilene « High Fidelity, Inc.—Austin (two locations) « Brock Audio—Beaumont « Audio
Video—College Station » “Tape Town Audio Video—Corpus Christi « Custom Videv—Dallas « The Federated Group—Dallas, Preston Roval « Hillerest High Fidelity—
Dailas ttwolocations) « Home Entertain, Dallas Gal—Dallas « Howell Electronics—El Paso « Marvin Electronics Co.—Fort Worth « Home Entertainment, Inc.—
Houston tfour locations) » B& M Electronics, Ine.—Houston « Jett Sales—Lardo « Audio Techniques—Longview » Harolds Electronics—Midland » Branch Patton
Superstore—Nacogdoches « Harolds Electronics—Odessa « Sound Box—San Angelo « Audio Concepts—San Antonio « Bjorns Audio Video—San Antonio « Audio
Tech—Temple « Sound Towne—Texarkana « Stereo & Record Center—Tvler « Audio Tech—Waco « Tom Padgitt, Inc.—Waco « Audio Tech—Wichita Falls

UTAH Lynns Audio& Video—Logan « Broadway Music—Salt Lake City « Arrow Audio—St. George - VIRGINIA  Audio Associates—Arlington « Holdrens—
Charlottesville « The Sound Michine—Charlottesville « Sounds Unlimited—Danville » Audio Associntes—Fairfax « AudioKrafters—Fairfax « Audio Showroom—
Franklin « Sound Approach—Newport News « Audiotronies—Richmond (two locations) » Gary's Stereo & Video—Richmond (two locations) » Audiotronics—Roanoke
« Holdrens—Ruanoke ttwo locations) « Audio Associates—Springfield « Audio Connection, Inc.—Virginia Beach - WASHINGTON Magnolia Hi Fi & Video—
Bellevue » QC. Stereo—Bellingham « Magnolia Hi Fi & Video—Lynnwood  « Magnolia 11 11 & Video—Tacoma - WISCONSIN American TV—Appleton « Eme
Audio—Eau Claire « Team Electronics #88—Janesville « Sound World—LaCrosse « Flanner & Hafsoos Music—Mequon « Flanner & Hafsoos Music—Milwaukee

« American TV—Oak Creck « American TV—Waukesha  WEST VIRGINLA The Sound Post—Princeton WYOMING  Murphy Sight and Sound—Gillete »
The New Music Box—Laramie

YAMAHA DIGITAL HOME THEATRE
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“The most
significant advance
n the control ofauditory
space since stereo.”

“The ultimate
audio and video sound
experience!

“Produces an uncanny sense of being some-
where else listening to live music”

“Sound improvement ranged from substantial
to mind-boggling”

The accolades are for Yamahas DSP-1 Digital
Soundfield Processor. Created by Yamaha, the DSP-1
isa truly unique component that digitally recre-
ates the actual live acoustic properties of the world’s
great concert halls and performance venues right
inyour own living room.

Soyou can listen to any type of music inthe
very environment it is intended to be enjoyed in.

A jazz ensemble in a small club. A choir in a cathe-
dral. Rock in an outdoor stadium.

There are 16 pre-set acoustic environments on

ROCK CONCERT CHURCH
LILE EL) TIME=

David Ranada, Technical Editor
High Fidelity Magazine

the DSP-, including two Yamaha surround-sound
modes and Dolby® Surround for incredible enhance-
ment of movies on videotape or laser disc. In addi-
tion, you can modify any setting, and store it onany
of 16 user program memories.

The DSP-1is the heart of an experience called
Yamaha Digital Home Theatre. A system of compo-
nents that elevates home entertainment to a new,
unparalleled level. Whether it's audio or video.
Regardless of the format. No matter what the source.

The Yamaha DSP-1 Digital Soundfield
Processor. Come feel ademonstrationat a Yamaha
dealer near you.

€ YAMAHA

Yamaha Electronics Corporation, I>0. Box 666(), Buena Park, CA 90622.

Dulby®isa Registered Trademark of Dolby Labs Licensing Corp

SURRQUND 1
HAaLL TYFE H




You are visiting a store that
cares about your music.

All 12 LIVE-WIRE- cables follow a consistent
design philosophy, they are designed to be
neutral and musically honest. One design
ol goal is never pursued at the expense of other
SRR R priorities. For example, we respect the
W \ i St advantages that can be gained from “solid
il AN AT core” cable. We experimented with many
Wl ‘ ol such designs in 1980 and have learned
from them, but we have not allowed that
design approach to blind us to other
equally important aspects of cable design

We have very carefully considered —

metal purity, dielectric (insulation)

material, mechanical stability, strand size,

insulated strands, number of strands,
variable size stranding, electrical and
magnetic interaction between strands,
skin effect, conductor size, conductor
geometry, the relationship between the
conductors and price. The results of
this research are audible.

We are often asked “what cable is
best for my equipment?”’ It really
doesn’t matter what equipment you
own. The objective for any cable is to let the signal

through without changing it! And remember, the difference in sound
between various cables stays the same regardless of length. Better is always better, shorter
length only makes the best more affordable.

All the LIVE-WIRE- cables are high value products that have been carefully engineered to
let your music through as cleanly as possible.

‘Products that bring your system to lite!"

P.O.Box 3060 San Clemente, CA92672 USA Tel: 714-240-0604  Fax: 714-240-0791  Tix: 4932012

Enter No. 77 on Reader Service Card
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Continued from page 18

Playback heads should have
narrow gaps and record heads
require gaps five times as
wide, so combination heads
are obviously compromises.

following 11 months; and 1 dB in the
next 10 years. Thus, print-through
might eventually be about 48 dB below
the audio level.

Two Heads Better Than Three?
Q. | am considering the purchase of
a cassette deck which, according to

back head) and very low noise (made
possible by Dolby C or dbx NR) are not
the sole attributes of good perfor-
mance. Other important attributes in-
ciude flat frequency response over
most of the audio range, low distortion,
low scrape flutter, and steady and ac-
curate tape motion. Perhaps it is in

these respects that the recommended
two-head deck outperforms the three-
head decks in the same price range.
There is also the question of reliability:
How long will the deck continue to give
good service before requiring head re-
placement, repair, etc.? Again, the rec-
ommended deck may excel here.

my dealer, is the best in its price
range. However, it is a two-head deck
and only has Dolby B noise reduction.
Is it possible for this deck to perform
better than others in the same price
range which have three heads and
which offer Dolby C and dbx NR as
well as Dolby B? What is the function
of a third head?—Glenn Sefton, Car-
mel, N.Y.

A In a two-head deck, one head
serves for both recording and play-
back: the second head erases the tape
prior to recording. In a three-head
deck, separate heads are used for re-
cording and playback. This permits
each head to be designed for optimum
performance of its single function. A
playback head requires a very narrow
gap in order to maintain response
throughout the upper treble range,
whereas a record head requires a gap
about five times as wide to achieve
best results by fully penetrating the
tape's magnetic coating. Where one
head serves for both recording and
playback, a design compromise must
be made. Still, a carefully engineered
and well-built record/playback head
can achieve very good performance.

A three-head deck has an added
function that is often useful: It permits
simultaneous monitoring (playback)
and recording so that a recording can
be continuously compared to the
source. This helps guard against poor
results due to human error (such as
setting bias and equalization for the
wrong tape type). And it can be useful
in adjusting bias, when the deck pro-
vides a variable bias control.

Overall, a well-designed and well-
made two-head deck using Dolby B
NR can outperform an indifferently de-
signed and indifferently made three-
head deck boasting Dolby C and/or
dbx NR. It stands to reason that no
moderately priced deck will be state of
the art even if it does boast three
heads and three NR options.

Extended frequency response

(made possible by a separate play-
AUDIO/DECEMBER 1987 23

Impressive,
says
Stereo
Review.

Signet
SL-100
Definitive
Image”
Loudspeaker

//Compared with many other

speakers, on first hearing the Signet

SL-100 had a warm character, wit

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 . 4l
signet.

4701 Hudson Drive, Stow, OH 44224

AmericanRadioHistorv Com
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Signet’s Exclusive Ferrallipse®
Acoustic Lens?

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
+U.S. Patent No. 4,421,200.
Ferrallipse is a registered trademark of
Phase Coherent Audio, Inc.



Now Hear This Speaker
That's not a command,
but a brand name. The
NHT Model I, from Now
Hear This, is a compact,
two-way bookshelf system
designed by Ken Kantor.
The speaker has an inward-
angled front baffle
designed to reduce wall
reflections, maintain the
stereo sound stage across
the room (via time-intensity
trading), and minimize
interaural cross-correlation
for centrally placed
listeners. The company
calls this design technique
Focused Image Geomretry.
Rated frequency response
IS 65 Hz to 23 kHz, +3 dB,
and maximum power
handling is 150 watts. The
6-inch woofer and %:-inch
dome tweeter are shielded
to prevent interference with
video screens. The cabinet
measures 12 x 7 x 10%
inches and is available
in white pak, mapie, or
walnut veneer. Price: $349
per pair.
For literature, circle No 100

Tree Dimensions
Media Rack

The CD250 rack can hold
260 CDs or 160 cassettes;
its top tier can hold up to
19 videocassettes. Two
removable sliding dividers
are supplied to organize
sections or hold unfilled
rows of discs upright. The
solid-oak unit comes fully
assembled. Price: $89.95.
For literature, circle No. 101

Linear Power Car Amp

Not all car stereo
applications require high
power, nor do all
installations have room for
big amplifiers. This is the
rationale behind the Runt, a
small amplifier (1.3 inches
by 4 inches by 4.5 inches)
that delivers 16 watts per
channel into 4 ohms at less
than 0.75% THD from

40 Hz to 30 kHz. Input
sensitivity is adjustable
from 80 mV to 6.6 V rms:
this allows compatitility

Belles Power Amplitier
The polished wood sides
of the Belles 250 frame a
power amplifier delivering
125 watts per channe! into
8 ohms (250 per channel
into 4 ohms) at less than
0.05% THD and IM. The
dual complementary
circuitry includes Class-A
driver stages and features
van den Hul mono-crystal
silver wiring, Wonder Caps,
Tiffany connectors, and
other high-quality
components. Price: $995
For literature, circle No. 102

with systems using
amplified or preamp-level
head units and facilitates
level matching when driving
a tweeter in multi-amped
systems. Qutput is
protected against thermal
overload and short circuits
and damping factor is
rated as 100 at 4 ohms.
Price: $130.

For literature, circle No 103
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‘BBE made my audio system sound better
than I ever dreamed possible!”

—Leonard Featbher; Celebrated Jazz Critic
Jfor the L. A. Times, Washington Post
News Service and Autbor of many books including

The Jazz Years—Earwitness to an Era.””

“Listening to music has been my

vocation and avocation for a lifetime. I've spent

countless hours sitting in front of bandstands while some of the
world’s greatest musicians mesmerized me with their artistry.

At home, I listen to and review new recordings, searching for tomorrow’s major talent or
simply enjoying the magic of great music.

Listening to recorded music, of course, falls short of the delights of listening to a live
performance. I was therefore skeptical when told that BBE could make a dramatic improvement to
virtually all audio systems and [ had to hear for myself.

I was amazed at how much better the BBE 2002 made my music system sound! There was a pres-
ence, a being there sense of excitement. The rich textures of instrumental sounds, the subtle
nuances and details in the music come through with clarity and authenticity.

BBE is clearly one of the most important advances in the electronic reproduction of music to
come along in my lifetime. Bravo, BBE! Encore!”

The Great Professional Music Magazines Love BBE:

“The difference in processed audio and “There was no doubt the BBE processor “Whether you are playing LPs, CDs or
non-processed audio is like the difference  added more spatial quality, more tran- tapes, the system comes alive. Stereo imag:
between high-fidelity speakers with and ~ sients and more clean highs. This is the ing seems improved and overall clarity is
without pillows placed in front of them”  first black box that actually helped make  enhanced. Put it between your source and

my music sound the way that [ krew it your amplifier, and you're in aural
should. The effect is shattering!” heaven”
—Radio World —Music Technology —Music & Sound Output

A few of the fine audio Dealers who proudly feature the BBE 2002:

e Ametron, Hollywood, CA © La Salle Electronics, Chicago, I @ Stereo Center—Flint, MI ® Macy's, NY and NJ  Audio Junction, Pittsburgh, PA
© Hillcrest High Fidelity, Dallas, TX @ Audio Craft, Cleveland. OH o Import Audio—Las Vegas, NV @ Federated. Los Angeles, CA @ Audio Exchange, New York, NY

For information on where to buy the BBE 2002 call us toll free at: 1-800-233-8346. (In California call 1-800-558-3963) or 1-714-897-6766.
(In Canada Contact Daymen Audio, 3241 Kennedy Road, #22. Scarborough, Ontario MIV2]9 or call 416-298-9644).
or write us at:

BB

5500 Bolsa Ave,, Suite 245, Huntington Beach, California 92649
Enter No. 13 on Reader Service Card

AmericanRadioHistorv.Com



WHAT'S NEW ‘

Koss Cordless Speaker
Using the same infrared
technology as in Koss'
cordless headphones, the
JCK/5000 speaker system
can operate with no
physical connection to the
signal source and only
temporary connection to a
power source. The
amplifiers built into the
speaker cabinets can be
powered from a.c. lines or
by eight D-cell batteries,
either regular or
rechargeable (chargers are
built into each speaker).
The speakers, which have
6'2-inch woofers and
2-inch tweeters, feature
front-panel tone anc
volume controls anc power
switches. Rated frequency
range is 40 Hz to 20 kHz,
with less than 1.5%
distortion. The transmitter
(which is a.c. powered) is
designed to cover rooms of
up to 250 square feet.
Price: $349.95, including
two speakers, the
transmitter, and three a.c.

adaptors.
For literature, circle No 104

Bush Audio Cabinet

Part of Bush's “"Oak
Elegants” series, the Mode!l
A1665 is finished In natural
wood and oak veneers with
a multi-lacquer topcoat.
The interior holds three
shelves, two of which are
adjustable. Casters are
hidden beneath the plinth
base Dimensions are
45 inches high, 23 inches
wide, and 16 inches deep.
Price: $269 95
For Iiterature, circle No. 105

CWD Wall Mount

You can't see the Wall
Mount System holding up
the cabinets in this photo
and that's the point. The
system, consisting of metal
strips that fasten to any
secure wall, plus four or
more brackets per cabinet,
is designed for use with
this and other cabinets
from Custom Woodwork &
Design. Cabinets in a multi-
unit arrangement can be
removed individually. Price:
Approximately $35
depending on specific
configuration
For literature, circle No 106

Nakamichi Cassette Deck
The CR-3A is
Nakamichi's least
expensive deck to offer
three discretely packaged
heads, a design that yields
better shielding and the
capacity for individual gap
alignment. Its Asymmetrical
Dual-Capstan transport has
capstans and flywheels of
different diameters rotating
at different speeds to
prevent common-mode
resonances. As the dual
capstans maintain tape-to-
head contact, a lifter
disengages the cassette's
pressure pad to reduce
scrape flutter and
modulation noise. The
CR-3A has Dolby B and C
NR, 13-segment peak-level
meters with a 50-dB range,
and concentric level and
balance controls for
recording. Bias frequency
IS 105 kHz, and bias level |
is manually adjustable by a
front-panel knob. The deck
can be controlled by the
optional RM-5 remote unit
or through Nakamichi's
CA-7A control amp. Price:
$750; RM-5 remote, $45.
For literature, circle No. 107 J
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“How Much Do I Have To Spend For Good Speakers?”

Audio engineers find good-
natured argument in just about every-
thing. But they agree that speak-
ers are the most important part of
your system and create the greatest
sonic difference.

Yes, it makes good sense to
have good speakers. And that makes
us happy at KLIPSCH® because mak-
ing good speakers is our only business.
But for the next few moments, forget
this is a KLIPSCH advertisement and
consider how your system compares
with what many experts describe as
an “ideal balance.”

Some suggest that 40% to
50% of a basic system’s cost should
be allocated to speakers. Another

formula is to spend twice as much
for your speakers as your amplifier.
Spend less and you probably won't
realize the full potential of your
system.

The issue is really one of
value. Once you're in the proper
price range, a little shopping will help
you find the speakers that give you
the most for your money. Compare
various models for sensitivity, free-
dom from distortion, smoothness of
response, wide dynamic range, quality
of cabinetry, critical acclaim, a time-
honored design — all are important
characteristics. While you're shopping,
you'll note that it’s tough to find one
speaker that wins in every category.

Enter No. 39 on Reader Service Card

AmericanRadioHistorv.Com

Until you discover KLIPSCH.

So how much should you
spend for good speakers?
Decide for yourself "
at your nearest
KLIPSCH dealer.

He has an excellent
KLIPSCH model in
virtually every price
range. To find him,
look in the Yellow

Pages, or call toll
free, 1-800-223-3527.

KLIPSCH kg4® PICTURED ABOVE

Yklipsch

A LEGEND IN SOUND*
PO. BOX 688 ® HOPE, ARKANSAS USA 71801




WHATSNEW ]

Ambria Loudspeakers
The Ambria S-1000 and
S-2000 speaker systems,
by MDS of Sweden, are
designed to provide good
sound while blending into a
room's decor. Each system
consists of a tall, thin, rear-
firing subwoofer plus small
two-way satellites that may
be mounted on the wall or
on optional pole stands.
The die-cast satellite
housings, each slightly
larger than a hand, are
made of nonresonant
material and are curved
to further minimize
resonances. The S-1000
system, which includes two
satellites and a four-driver
subwoofer, has a rated
response of 35 Hz to
20 kHz. The S-2000
{shown here), with four
satellites and a six-drver
subwoofer, is rated at
30 Hz to 20 kHz. Additiona
satellites can be added to
each system. Price: S-1000,
$900; S-2000, $1 750.
For literature, circle No. 108

Audio Authority Cable

Regardless of how good
a cable Is, the less you use
of it, the better. Audio
Authority has produced a
premium cable that's easily
made just long enough for
any application. Instead of
coming in predetermined
lengths, the Excellerator
cables are sold by the foot
and can be cut by the user
to the shortest practical
length. Gold-plated RCA
plugs are twisted on, with
no soldering required. The
cable's response itself is
said to be linear, with
minimal signal loss from
d.c to 6 MHz. Rated

capacitance is 13.8 pF/foot.

Price: $1 per foot; plugs,
$3 each.
For literature, circle No 109

Phase Linear Car Amp
High headroom Is
pariicularly useiul in cars,
where high continuous
amplifier oower Is harder to
achieve than it s in homes

Phase Linear's Turbo 150 is
rated at only 30 watts per
channel of continuous
power. However, according
to the manufacturer its
7-dB headroom allows it to
deliver more than 150 watts
on peaks and to sustain
about 140 watts per
channel for up to about

175 mS, all into 4 ohms at
less than 0.05% THD. With
2-ohm loads. the amplifier
delivers 40 watts per
channel continuous,

140 watts peak. Price: $275.
For literature, circle No. 110

Sansui CD Changer

The CD-X310M can hold
up to six CDs in its
Interchangeable magazine,
and it can play up to 32
randomly programmed
selections from those discs
Other features include
audibie manual search and
three types of repeat play:

Repeat of the current track,
of all discs, or of all tracks
programmed into memory
All functions, including
programming, can be
performed with the
supplied remote control.
Price: $399; extra
magazines, $20 each.

For literature, circle No. 111

|

28

AmericanRadioHistorv. Com

AUDIO/DECEMBER 1987



€)COUNTERPOINT

WINNER, AGAIN?

COUNTERPOINT builds the best
@g@ amplifiers and pre-amplifiers you

can find at any price, anywhere.
Our products deliver superb sound with unsur-
passed stereo imaging. Each of our amplifiers—
from the inexpensive ($595) SA-7 on up—is the
best in the world in its price range.

Says who?

In the audio world, it seems most everyone
claims ultimate quality. Luckily, there are three
proven ways to sort the wheat from the chaff:

1. Ask the experts

For the past 3 years, each new Counterpoint
product has won a prestigious award—both at
home and abroad. For instance, our SA-20
Power Amplifier just won Japan's Component
of the Year Award (not too bad these days, for
a designed-and-made in the USA product!)

SA-20 Power Amplifier. . . hybrid technology at its best

Recent Counterpoint Awards — (clockwise from bottom)

Golden Sound Award. SA-4. Class 1A Rating, [AR, SA-2. Class 14 Rating. [AR, SA-12.
Component of the Year, SA-5. Component of the Year, SA-3. Component of the Year.
SA-20, Design & Engineering, SA-L. Design & Engincering, SA-4.

Innovations '86. SA-9/11.

9. Ask any audiophile

Ask vour friends who treasure the magnificence of high-end sound.
Ask them what makes Counterpoint products better, and why.

SA-4 Power Amplifier. . . Golden Sound Award: Stereophile,

1986 Class A Rating 3 o Ask yourself

Learning about high-end audio electronics starts with hearing
Counterpoint products. Our dealers are intelligent, friendly, and eager
to demonstrate Counterpoint amplifiers at any time.

Call to find your nearest dealer. and to get more
FREE INFORMATION about high-end audio.

800-247-6468 w car (619) 453-9090
S ICOUNTERPOINT

Dept. C.. PO. Box 12294, La Jolla. CA 92037

CANADA: Pro Acoustics. Inc.. 227G Brunswick Blvd., Point Claire. Que. HIR 4X5 (514) 694-4790

Enter No. 24 on Reader Service Card
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SPECTRUM

IVAN BERGER

DOMESTIC DIVERSITY

P o ~ ¥

Diversity, Come Home

Diversity tuning, a system that
constantly samples signals from two
antennas to select the better one at
any moment, is slowly gaining
popularity in car stereo. However, it
started out at home. The first diversity
product | ever heard of was an
H. H. Scott tuner, made about
20 years ago.

The Scott was also the last diversity
consumer product that I came across
for a fong time. For listening in private
homes with roof antennas, diversity

- el o : R

did not seem worth its higher cost.
Why constantly compare signals
when the distance between antenna
and signal remained constant and the
signals did not fade or fluctuate? If
antenna switching was needed, a
cheap manual switch could do the
job just fine. Where signal fading did
occur (for instance, in short-wave
communication), diversity tuning
continued to be used, but that was
the extent of it.

With the advent of ICs and the
popularity of mobile FM stereo,

diversity tuning found its way into
consumer products once again. It's
still not cheap; the three diversity car
stereos | know of—Blaupunkt's Berlin,
Carver's TX-Nine, and Clarion's Audia
2000E——range in price from $775 to
$1,499. But since signals received by
a moving car do fluctuate, and since
most cars are big enough to allow the
requisite antenna spacing of 6 feet or
so, the system does a worthwhile job.

Well, signals at home can also
fluctuate—not in homes with roof
antennas but in apartments, where
indoor antennas are usually the only
kind allowed. As all of us in this
situation know, precise adjustments of
indoor antennas become imprecise or
downright wrong the instant we step
back to our listening positions. By
moving about the room, we change
the pattern of radio waves reaching
the antenna. It's not exactly the same
as the car situation, but it's the same
In principle—and just as bad.

What we apartment-dwellers need
is a good diversity home tuner. Any
takers out there, manufacturers?

Sound into Words

How do you evaluate audio
products when you're auditioning
them, and how do you compare two
products when you can't hear them at
the same time? | find it useful to put
my impressions into words. Reading
my notes will often bring those
impressions back to me; even if |
don't take notes, the words are easier
to remember than the impressions.

It also pays to make a list of things
to listen for, so you don't forget any
aspect of the sound. Bose and
Pioneer apparently agree; at listening
evaluation sessions, they've both
given me forms to fill out with my
comments. Both forms were
structured on a plus/minus basis; that
is, for various parameters, listeners
were asked to mark on a bad-to-good
continuum where a speaker's
performance fell. You might want to
use this format as the basis of a
listening fist of your own.

With reference to imaging, both
companies asked about sound-stage
width or narrowness and depth or
shallowness. Bose's scale ran from
“Too Narrow" to “Too Wide™;

Pioneer’'s just ran from "Narrow" to
“Wide," with no suggestion that
excess was possible. Bose's
questionnaire, the longer of the two,
also asked about spatial quality when
listening off center and about the
amount of ambience.

For high-frequency response,
Bose asked about "Very High Treble
(Openness, Airiness)”’ and
“Brightness”; Pioneer asked how
pleasant or unpleasant, smooth or
peaky, and extended or lacking it
was. In the midrange, both
companies asked about smoothness
and presence; Pioneer also asked if
the midrange was pleasant or
unpleasant. At the low end, Bose's
questionnaire asked if there was too
little or too much bass and whether

the sound was too thin or too full.
Pioneer wanted to know if the bass
was extended or lacking, flat or
boomy, fast or slow.

For overall response, Pioneer's
questionnaire asked if the sound was
balanced or unbalanced, pleasant or
unpleasant, smooth or harsh, warm or
thin, neutral or colored, and fast or
slow. Bose's questionnaire inquired
about sound quality when listening off
center and when the sound was
very loud.

The Bose form also listed potential
problems, allowing listeners to
indicate if the sound was boomy,
chesty, hollow, tube-like, boxy, honky.
hooting, nasal, shrill, metallic, sibilant,
muddy, buzzy, or distorted. The same
section also asked about ragged
cymbals, vague or unstable images, a
hole in the middle, port noise,
channel imbalance. and loss of sound
quality in the near field.

The last question on Bose's list
asked for an evaluation of the
speaker “as a BOSE product.” |
daresay you'll never find that question
on any other company's list or need it
on your own.
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WE'LL CHANGE YOUR IDEAS

— e T s
e g —§ —— |
N —— W — '
C ONUCEUPT 9 0
p— — e W wmme i
— — e — —
= ———] e
e —
o <ol :
<
B&W REVISES AN EQUATION.
THE RESULT IS UNBELIEVABLE. ¥
have taken the Matrix quantum leap a stage 5 1 L '.The Matrix revolutior’ — an historic breakthrough in enclosure de;lqn - ]
beycnd. They challenged the view that only a size- L P l‘)'. o has lit the fuse. The horieycomb Matrix structure has virtually elisinated
able and intrusive enclosure could possibly 2 * unwanted radiation characteristics. Setting you free to enjoy !hfpure,
L » A
procuce a sound of true monitor quality. 3 .r o uncoloured sound of the drivers.
That equation between size and sound quallty Is e With one of the last great barriers to perféct sound reproductif llfted,
now rewrltten by B&W in their Concept 90 serles L, b B&W have undertaken an intensive development programme using the
Y. & '] o |
p latest Computer Aided Design technigues. This has brought aboutia- |

CMPCM2 loudspeakers. Giving an lIncredible
response to the wide dyna.mlc range of today's
compact discs.

At ane end a rich and satisfying bass output.

At the other, fastidious reproduction of the
mo=t delicate passages.

Her= Is a loudspeaker whose.mighty
perormance is at home in
limiced roomscapes... whosg
appearance fs perfectl&
attuned to design-
consclous living.

new generation, dempnstrating B&W's sensitive shaping of ag]dlg for the
rest of the century. It's called Concept 90. CMI and C-'\.-'!i.re the latest
progeny .of the state of B&W art.

THE MATRIX REVOLUTION.
SETTING SOUND FREE.

{4
47

CMI.
AN INCREDIBLE SOUND SYSTEM.

By moulding the CM1 enclosure and Matrix In one
piece and using a new .glass-fibre relnforced
polyester material, B ave drastically reduced
cabinet thickness - novrmélly i5mm ~ to just Smm.

-
i .
The result: a gain of 46% lInternal volume and a

CM2. THE POWER. THE GLORY. bass output which icompletely betles the CMI's
diminutive sze.

Bass/midrang# petformance has been refined by

For the resplute perfectionist, Concept X .
= further di sion. The the introduction ¢f a new version of the woven
eserves a-further dimension.
4 ves arid arid bass sextendion Keviar gone (used in B&W's celebrated 801 monttor).
eme power an exten p
‘su;;r"mMp " y | of the CM2 System sensitivity of 85dB. Maximum sound
ER{T] octaves more) of the X /
fe A" piéssure level of 135dB (In 2.000 cu.ft). The perfect
The CM! element crosses to the y i
expression of the Concept 90 philosophy.

slender sub-bass module of CM2 at
only 150Hz. leaving performance
I unimpaired and giving a fully omni-
directional pattern of sound radiation.
Drivers are reflex loaded and deliver
perfect_ optifisation of output
and bass extension. in CM2
the maximum sound /
pressure level is raised /
to 107dB with superla-
tive accuracy and

stereo’ imagery. /

B&W Loudspeakers of America
P.O. Box 653
Buffalo, New York 14240

Enter No. 9 on Reader Service Card (416) 297-0595




For people who carry tapes
in their pockets, the snag
is not the tape but the
shape of the case it’s in.

Nicely Cut Corners
Even in the world of hi-fi, product
improvements need not be high tech

to be useful. Sometimes you can

everyday problem and coming up
with a logical fix. Hence a new tape
box introduced by TDK for the
Japanese youth market: The box has
rounded corners, so customers who
carry tapes in their pockets won't
snag their jeans

make progress simply by noticing an *

Dubbers’ Delight

As long as people dub recordings
onto tape, manufacturers will find
ways to speed and simplify the job.
The main convenience so far, the
double-well deck, was originally
designed for quite a different function:
It was intended for use by karaoke
fans who wanted to hear how their
own voices would sound when
dubbed over tapes of musical
accompaniment. It wasn't until later,
when buyers found a new use for
these decks, that such dubbing
conveniences as auto reverse and
double-speed operation appeared.
(Technics, in fact, has shown the
European press a dual-well deck that
works at six times normal speed.)

For dubbing from LPs, many one-

brand music systems have circuits
that start and stop the cassette deck
in synchronization with the turntable.
Some separate components have had
this feature too. For dubbing CDs,
which are often longer than LPs,
Denon has just introduced a C-100
tape length; they expect other
companies to follow suit. One or two
companies make CD players that show
track-time totals as you program, so
you can tell when you've got just
enough music to fill one side of a
tape. Technics' European showing
included a player that calculates what
track order will best fill two sides of
atape. Teac has a component that
combines a cassette deck and CD
player, and several companies have
similar tabletop systems.

From Right to Wrong

The march of time can make things
that were correct when written just
a bit off by the time you read them.
For example:

In a November "“Spectrum™ item, |
pointed out that the sale of the RCA
and GE consumer product lines to the
Thomson Group of France would put
GE, formerly a maker of component
audio gear, into the same stable as
component-maker Dual. No sooner
had that appeared in print than |
received word that Thomson plans to
sell Dual to Schneider. a German
company.

I also cited Rykodisc's $6.98
sampler as a record low price for a
CD, which it was. albeit by just a
single penny. (Moss Music Group has
a sampler, The Best of Vox Prima, for
$6.99.) Since then, Motown has
announced An Introduction to the
Motown Elite 9000 Series for just
33.98.

Eric Toline. an old acquaintance
now living in Chicago, caught
something that was wrong when |
wrote it (and stayed that way). In the
December 1986 issue, | gave the time
for one revolution of an LP as 1.8 S;
| had it backwards (or, rather, upside-
down). The correct formula is
1 divided by 1.8, or 0.556 S.

For Long-Hairs Only

Are men's hair styles and audio
developments in sync or 180° out of
phase? It strikes me that hair worn
long, over the ears, should form a
natural high-frequency filter. So it may
be appropriate that many men wore
their hair that way in the analog '60s
and '70s, when there was less to hear
at the uppermost audio frequencies.
Yet if we men wore our hair that way
today, perhaps we could filter out
enough to obviate the need for those
pesky output filters on CD players.

Without those CD filters, every
music lover would need long hair,
and bald folks who sported toupees
could claim the cause was
audiophilia, not vanity. Women, alas,
might protest, wanting both the right
to hear their music without pain and
the right to vary their hair styles at
will. Tweeters should protest too, as a
matter of survival.

Lazy Perfectionism

Unless I'm in a tearing hurry (trying
to tape a radio program that's already
on, for instance), | never make
recordings without first pressing my
tape deck’s calibration button. A
friend noticed me doing it the other
night and commented on my
dedication to getting the best
possible recording.

He gave me too much credit. If
optimizing my deck'’s bias,
equalization, and sensitivity settings
were my only motive, I'd do it only
when | started using a new batch of
tape—certainly not just before
recording side 2 of a tape when I'd
already calibrated the deck for side 1.
On my deck, however. the calibration
process has a side benefit that makes
it worth using all the time: When
calibration 1s finished, it leaves the
tape cued up just past the point
where the leader ends.

Mail Booth

In the August 1987 issue, | praised
a few record stores that are taking
advantage of CDs' resistance to wear
by offering customers a chance to
hear discs before deciding whether to
buy them. Many stores offer the same
option indirectly by buying and seliing
used CDs. Barclay-Crocker. a major
source of open-reel tapes until that
market dried up. offers a used-CD
service by mail. Music lovers who
enroll in the company's Sound
Exchange program ($15 per year, $5
for a six-month trial) can buy one
used CD for every one they send in,
for $5 each. Available discs are listed
each month In a newsletter: the discs
In the issue | saw were predominantly
classical, but there was a smattering
of jazz and New Age music and even
two Culture Club albums. (Barclay-
Crocker's address is 313 Mill St.
Poughkeepsie. N.Y. 12601 .)
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AMATTER OF BALANGE.

We believe the new NAD Monitor Series Preamp and Power Amplifiers
are the best you can buy. Not because of one feature or specification—
but because of a thousand design decisions, correctly made.

Ny
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Rack handles are Like everything in our new
optional equipment. Monitor Series, the 1300 Preamplifier and 2600 Power Amplifier are high-performance com-
ponents that will challenge the best in the market. But what makes them world-class products can't be isolated to
one feature or one specification. It's the balance of thoughtfully selected controls and superior performance.
Each stage of each component has been designed with a no-weak-links strategy so that the performance of each
section actually enhances the performance of every other. Every feature, every subcomponent, every circuit
was analyzed and re-analyzed, tested and re-tested.

The process took over three years—and involved a combination of current technology and new concepts,
fine-tuned by a thousand thoughtful and (we think) correct decisions. A very few examples . . .

m The 2600 uses NAD's innovative ““Power Envelope” technology to produce 4 dB of dynamic headroom.
Conservatively rated at 150 watts, it is capable of 700 watts per channel of useable, real-world music power.
It will generate very high sound pressure levels (an average of over 114 dB SPL) with most loudspeakers.

m |n its bridged mode, the 2600 yields 500 continuous watts and 1200 to 1600 watts of dynamic power.

m A “Null” switch in the preamplifier subtracts the right signal from the left signal, thus removing any
monaural information. This elegantly simple feature allows you, by ear, to easily align your FM antenna or
phono cartridge for optimum stereo sound.

m Every circuit in the 1300 is designed with very
high headroom and extremely low noise to
handle any signal source, present or future.
Its total dynamic range, measured with respect
to the output of a CD player, exceeds 110 dB.

The new NAD 4300 stereo tuner matches the Monitor Series preamplifier and power amplifier
] We ChO se prOfeSSiOﬂal quallt\] Semi—para— in modular dimensions, design, and performance—it is the world's most sensitive FM tuner.
metric tone controls for the 1300. They provide genuinely useful corrections, without veiling or coloration.

In short, what makes the 1300 Preamplifer and 2600 Power Amplifier combination special . . . is a long story.
If you'd like to know more about it,

write for our Monitor Series brochure. The Monitor Series From NAﬁ)

Orvisit your authorized NAD deale[‘— For more information send this coupon ta NAD (USA) INC. | 575 UNIVERSITY AVE.| NORWOOD, MA 02062

Name

and hear the result of a thousand o
design decisions, correctly made. City Suate zip
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ROADSIGNS

VAN BERGER

TUNING IN THE TUBE

TV with a No-Inch Screen

It was the final episode of a
mystery series, and | was glued to my
chair at a friend’'s house, watching
the tube. Of course the hero's plane
would make it across the ocean in
time for him to present in court
the evidence that would save his
brother's life—but what was the
evidence? Suddenly, my friend
tapped me on the shoulder and
handed me my coat. It was time for
me to drive her to the airport to catch
a plane, and no way could | stall for
half an hour till the episode’s end, nor
could | get to my home VCR to tape
the ending. The next day, | bought
a TV sound converter for my car
stereo system.

It's not surprising that such a
converter was available, nor that
Proton now sells a stereo (the DS275)

with VHF TV-band tuning, nor that
Ford has been test-marketing a stereo
with similar facilities in some Lincoin
Continentals. After all, most television
is only illustrated radio. Turn off the
picture, and you can understand most
programs by their soundtracks—but
turn off the sound, and you're very
often lost.

Nonetheless, while TV sound in
audio equipment has long been at
teast intermittently available, it's never
become popular. One reason may be
our preference for stereo over mono
sound. Now that there's stereo TV,
perhaps we'll get stereo-sound
TV tuning for the car.

In some areas, it might be useful if
these tuners picked up UHF as well
as VHF stations. Now if only there
were some way to pick up cable and
satellite channels too. . . .

Car-Free Listening

The first mobile sound equipment |
ever installed was for a BMW, but
| didn't install car stereo equipment
until several years thereafter.

The BMW was a motorcycle, and
the sound egquipment was a portable
AM/FM radio. Unlike most portables,
especially back in the '60s, it had
automatic “seek” tuning plus a
remote volume and tuning control. |
taped the remote to my handlebars,
with the cord running down onto the
tank. When | wanted sound,
| attached the radio to the tank
with rubber straps, plugged in the
remote, and rode off into the sunset.

The radio, as | recall, had a fairly
hefty output, about one-half watt or
so, and BMWs were very quiet bikes.
So the system did work, after a
fashion. And by making the radio
portion removable, | anticipated a
current car stereo trend by about
20 years.

West Meets East

Despite the strong presence of
Japanese car audio gear in the U.S.,
the Japanese and American markets
are quite different. Here, elaborate
installations tend to be based on
multiple amps, speakers, and
crossovers, all contributing to the
sound guality but mostly installed out
of sight. In Japan, apparently, fancy
installations take a different form.
A few years ago. for instance, car
stereo systems using separate
amplifiers, tuners, equalizers, and
cassette decks, all with their own
control panels, were popular in
Japan, but they never caught on in
North America. Perhaps Japanese
drivers spend less time speeding on
freeways and more time stock-still in
traffic; this would make the ergonomic
problems less horrendous. Certainly
Japan's lower theft rate makes such

showy displays less impractical
than they are over here.

In any event, Japanese tastes may
be changing. Last September, Alpine
North America sent a Lincoln
crammed with carefully concealed
equipment to the Japan Audio Fair.
The car alone must have been a big
attention-getter (I've seen fewer
Lincolns over there than Ferraris over
here), but the installation probably
had even more impact. Though it
included 18 speakers driven by

1,800 watts of amp power, the only
visible equipment was the CD player
in.the dash. The equipment was all
Japanese, so the difference between
this and typical Japanese setups,
according to Rich Coe, Alpine's
director of technical development,
was "in the crazy installation
technigques we have in the U.S.”

At the Fair, the Lincoln caused
some controversy. According to Coe,
“Older audiophiles wouldn't even
come near it. They like a ot less
bass." Younger listeners, who are
more into rock and other Western
music, were more enthusiastic.

Because Japanese audiophiles are
not used to the power or the bass
capacity of systems like this, Coe
took the precaution of gluing the tone
controls in flat position so that
incautious operation “wouldn't blow
the listeners out of the car.”
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Challenging

Design.

FOR UNDER $600 YOU CAN OWN AN
AMPLIFIER JUDGED TO HAVE THE EXACT
SOUND CHARACTERISTICS OF AN ESOTERIC
$3000 MODEL.

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

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

CARVER'S GREAT AMPLIFIER CHALLENGE.
L ast 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 fo 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

GAR ~ l :l { PO.Box 1237, Lynnwood, WA 98046

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

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

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

The M-10t's secret is its patented Magnetic Field
Coil. Instead of increasing cost, size and heat output
with huge storage circuits, Magnetic Field Amplifi-
cation delivers its awesome output from this small
but powerful component. The result is a design with
the dynamic power to reproduce the leading edge
attacks of musical notes which form the keen edge
of musical reality.

wer Amplitier
Uy '

Hoaoons Low F
| Powe Ampiier

A DESIGN FOR THE CHALLENGES OF
MODERN MUSIC REPRODUCTION. TheM-1.0t5s
astonishingly high voltage/high current output and
exclusive operation features make it perfect for the
demands of compact digital discs, video hi-fiand
othle(r)wide dynamic range playback media. The
M-10t:

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

o 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.

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

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

SHARE THE RESULTS OF VICTORY. \We invite
you to compare the new M-1.0t against any and all
competition. Including the very expensive amplifi-
ers that have been deemed the M-1.0t’ sonic equiv-
alent. You'll discover that the real winner of Bob's
remarkable challenge is you. Because world class,
superlative electronics are now available at reason-
able prices simply by visiting your nearest Carver
dealer.

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

POWERFUL

MUSICAL

Enter No. 20 on Reader Service Card
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Available amplifier power

in low-cost sound systems

will increase if (and when)
car voltages are raised.

More Power to You

Tomorrow's cars will have
electronically controlled engines,
suspensions, brakes, four-wheel
steering, automatic transmissions.
and much more. Between the control
circuits and the actuators governed
by the control impulses, there will be
far more demand on the car’s
electrical system. With today's
nominal 12-V standard, that means
a lot of copper to carry the high
currents involved.

company, using 48 V, the highest

be used. There would be a gain of
about 4.8% in gas economy, due less
to reduced electrical power losses
than to reduced wire weight.

More to the point of this column, it
also means that the amplifier power
available for low-cost sound systems
would increase. An amptifier working
directly from today's 12-V power
system can produce about 4 watts
per channel; to produce more, it must
have a bulky and expensive power
supply to raise the voltage further.

‘Working from a 48-V system,

the same type of amplifier could
theoretically deliver up to 72 watts
per channel. (In practice, however,

voltage they consider safe, would cut
the weight of a car's wiring harness
from 15.5 kg (34.1 Ibs.) to 11.9 kg
(26.2 Ibs.). This would save money on

Tomorrow's systems, therefore, may
not operate on 12 V. Lucas Industries,
Britain’s leading supplier of car
electrical components, has suggested

that raising the voltage would allow
smaller currents to carry the same
total power. According to the

copper and make the wiring easier to
run. The higher voltage would also
allow less costly semiconductors to

various circuit losses would limit the
available power to slightly less than
the theoretical maximum.)

Chip Thrills

new features possible in audio gear,
and nowhere Is this more noticeable
than in car stereo, where there isn't
room for the thousands of discrete
components that one IC replaces.
One feature now becoming
commonplace, under several names,
is designed for travellers. Drive to a
new area, push a button, and all the
stations you memorized back home
are saved in a second set of
memories, while the presets fill up

locale. If you're far enough into the
boondocks that stations are few and
far between, this is a wonderful
convenience. Used in an area where
the dial starts crowding up with
stations. it's still useful—if your tastes
are sufficiently catholic or run to
whatever kind of music is most

Integrated circuits have made many

with the strongest stations in your new

popular thereabouts. Ironically, if your
tastes are somewhat specialized
(leaning toward classical or |jazz, for
nstance), this feature helps you least
in the major urban areas where there
are most likely to be stations that
you'd like to listen to. This is because
rock stations not only predominate
but often can afford the strongest
transmitters.

A system with a reject button might
help. After the strongest local stations
were logged in, the tuner would play
each one for a few seconds; if you
didn't like the programming. you'd
press “Reject” for each station you
disliked, and the tuner would search
for reasonably strong replacements.
Then it would play the new stations
for you. in case you wanted to reject
some of them.

Another way to get around the
selective listener's problem would be

to adapt to U.S. requirements the
BBC's new Radio Data Signalling
system, which is also making
headway elsewhere in Europe. Using
a subcarrier at 57 kHz, RDS carries
station identifications. clock time,
date, notice of other stations carrying
traffic announcements or other useful
messages, and a list of nearby
stations carrying the same program.
In Europe, where radio networks still
predominate, radios could be
designed to switch to other stations
on the “same-program’ list when the
current signal begins to fade; here,
that wouldn't help much except for
National Public Radio stations and
some sportscasts. More useful to us
would be to include program names
and format codes—then you could
have your radio search for the kind of
music you like best or even have it
turn itself on when a program you're
waiting for begins. Blaupunkt's
Automatic Radio Information (ARI)
system. used by a growing number of
U.S. stations, already has the
automatic turn-on feature, but just
for traffic announcements.

Not Just the Blues
Pioneer has introduced some
speakers in Japan whose model

while you drive—and in red, when
you put your brakes on.

name (“Carrozzeria”) lights up in blue
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“It’s no trick
to make a great speaker
when price is no object?’

Andy Petite, chief designer, Boston Acoustics

The 3-way T830 Tower System.
It needs only 10 x 9%4" of

floor space, only 32" in height.
Suggested retail: $480 a pair.

“Itis a far greater engineering challenge for speaker
designers to build a great-sounding speaker for
$200 than $2000. When cost is no object, they can
include whatever they need to get the quality they're
looking for.

“However, that kind of quality doesn’t always filter
down through their product line. At Boston Acoustics,
we take pride in designing every system to measure
up to the highest standards. To show you what |
mean, let's look at our newest model, the T830 tower
system.

“We designed the T830 to deliver exceptional
performance at a very reasonable price, and did it
by making knowledgeable and intelligent choices.
We custom-designed all three of its drivers: an
8" high-compliance woofer, 32" midrange and
1” dome tweeter. No compromises here.

“The midrange and tweeter are ferrofiuid cooled
for greater power handling capacity. The diaphragms
of all three drivers are made of copolymer. Although
itis more costly than conventional materials, we used
copolymer because of its structural uniformity and
immunity to atmospheric changes.

“We make all these drivers under our own roof,
using specialized machinery and jigs that we've
designed or adapted ourselves. This helps us
maintain consistent high quality, and save through
efficiency.

“For the enclosure, we used the same dense,
non-resonant structural material as in our highest-
priced system. To keep the cost down we used
wood-grain vinyl instead of costly wood veneer.
it looks rich, and makes absolutely no difference
in sound quality.

“More important than what we put into our
systems is the quality of sound that comes out—
and how that matches your expectations.

“From our very first product to our latest, audio
critics have appreciated what we've accomplished—
delivering demonstrably high performance at truly
affordable prices. Here's what Julian Hirsch said
about the T830 in Stereo Review:

‘In all measurable respects, the Boston Acoustics
7830 delivered outstanding performance. Few
speakers we have tested have had such a flat
frequency response or such low distortion, for
example, and most of those were considerably
more expensive...we were enormously
impressed.’

“When you compare the T830 against similarly-
priced systems, you'll also find it sounds better
in a number of ways. More musical, smoother, its
imaging more precise. And it can play louder without
distortion.

“What we've accomplished is no trick. It's knowing
what to do, then doing it.

“If you'd like to know more about the T830 and
other Boston Acoustics speakers, please write or
call. We promise to reply promptly”

BostonAcoustics

247 Lynnfield St., Dept. A, Peabody, MA 01960
(617) 532-2111
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AUDIO ETC |

EDWARD TATNALL CANBY

WHO KNOWS WHERE OR WHEN

with the endless parade of new

products, gets dreadfully jaded;
you might call it the “just another . . .
syndrome. But to compensate, there
are also moments of instant revelation
when, suddenly, great vistas open up
clear and sharp—it can happen in mo-
ments. Wham, wham like the blows of
a pile driver. R-DAT!

Of course, | had long been hearing
those improbable initials, more of Al
Smith’s well-known alphabet soup. !
knew what the letters stood for: Rotary-
head Digital Audio Tape, in some cas-
sette-like form. So they're reconverting
the VCR to audio, I thought lazily. Or
maybe it's one of those add-on conver-
sions for your good old analog audio
cassette system, the sort of gadget
that always comes along when new
technology is on hand. I've seen 'em
all, from the 78-t0-33 turntable convert-
er to the present add-ons to make ste-
reo for your mono TV. Exercises in futii-
ity, mostly. You can't convert your old
cassette machine to digital! You can't
convert an LP to a CD. Yawn.

End of yawn. Those letters kept com-
ing back at me. | got to feeling a bit
uneasy as | put them firmly out of mind.
Then it happened. Len Feldman, the
Great Explainer himself—to my mind

audio technicalities in the business—
wrote a test report on four DAT record-
ers for the July issue of Audio. Upon
reading It t had a whole new picture of
the audio future, sparked by Mr. Feld-
man's admirable examination of R-DAT
in the digital flesh. Biew my mind sky
high for hours.

Background. Keep in mind that the
analog cassette took a whale of a long
time to find its place in the consumer
audio market, not as a low-scale minia-
ture system (the original idea), not as a
replacement on tape for the LP, but,
rather, as something to complement
the LP in various ways from the low
end of the fi department all the way up
to the top. Remember the Nakamichi
10007 The proliferation of uses for this
handy miniature tape system was re-
markable. With it, at last, “live’ person-
al recording took off, from college lec-
tures to concerts. Today's Walkman-
type miniatures in all their variety could
not exist without that cassette base,
nor could thousands of educational
and industrial applications. Nor, most
significantly, could the prerecorded
music cassette, which today parallels
the LP right through the catalogs. And
then, long before the VCR, there was

copying.

This is where it started! Copy yout
discs onto tape and don't ever play the
originals, except to make another
copy. Copy your friends’ records.
Small potatoes, | suppose, compared
to current VCR operations. But the au-
dio entertainment business was al-
ready well scrambled by the time the
first VCR appeared.

For such a proliferating medium, the
cassette has always been somewhat
delicate in the technical aspects, its
engineering more fragile, nearer the
edge of danger, than the relatively
sturdy LP. It surely wasn't conceived
as the precision mechanism it has be-
come, almost against its mechanical
and magnetic nature. Cassette pro-
gress has been perilous—a batch of
engineering tightropes. It was barely
rescued from its inherent noise prob-
lem by the ingenious Dr. Dolby and his
Dolby B noise reduction; only the most
agonizing precision has kept the me-
chanics abreast of current hi-fi stability
in the sound and the all-important azi-
muth. Then again, the fi itself would
never have been enough to match
high-end standards if the tape manu-
facturers and duplicators had not
made continued micro-improvements,
the very underpinning of the cassette
system. The slightest overt failure in
any of these areas might at any time
have lopped off vast segments of busi-
ness. This cassette has gotten where it
18 by sheer dint of engineering persis-
tence, always available if the profits
continue. It has been touch and go, as
| see it, from the beginning.

For all of this development, the cas-
sette by now is a dismally outdated
system in the face of our new technol-
ogy, more seriously so than the LP
itself, which has had a curious ability to
go on getting better in solid and reli-
able ways. The metal LP master, for
instance. The strain on the ever-critical
cassette tolerances is now getting ob-
vious; the cassette has about hit its
engineering ceiting. Only its incredibly
wide usefulness and popularity keep it
afloat as a big business. (Fortunately,
the fi isn’t too important in plenty of
cassette areas.)

What this little audio device has had
all along, what made it revolutionary
when first introduced, is a pair of attri-
butes that are more vital than ever to-

day: Automation and miniaturization.
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The Boston Acoustics
A
Installation of the Month Contest

Our final winner: Jeft Cole. Wichita. Kansas

Jett Cole had two goals Tor the stereo system to go into his 1986
Mazda RX-7. He wanted high performance with full bass, and he
wanted the entire system to be inconspicuous. To tuliill both parts
of that goal, Rolling Thunder of Wichita. Kansas. used existing
speaker mounting locations, and created a special enclosure for
the bass drivers. Two pairs of Boston 751 component speaker
systems were casily concealed in the doors and rear shock towers
A custom-made enclosure was cleverly designed to housce two
Boston 780LF subwoofers. This enclosure uses the air volume

of the spare-tire well in the rear. and only a very close look at

the pertorations in the original tactory carpeting suggests the
powerlul bass system below. As a result. the performance and
the appearance of the entire system gave Jeff everything he had
hoped tor.

The winner's dealer: Rolling Thunder, Ltd. Wichita, Kansas
The winner’s salesperson: Dennis Stovall

The winner’s installation expert: Roger Smarsh

The winning system:

Boston Acoustics speakers:

751 systems in doors. including angle-mounted 1” Varimount
tweeters and 5%4" woofers mounted behind fabric. 7510 systems in
rear shock towers. Varimount twecters positioned to fire forward:
5¥" woolers mounted under factory grilles. Two 780LF sub-
woofers in custom enclosure in spare tire well.

Alpine: 7902 compact disc/tuner. 3528 amplitier (4 X 30 w/ch)

Passenger-side door with 751 system: (left) angle-mounted 1" Varimount tweeter; L A A g
(circled) 5V woofer mounted behind fabric driving 751 systems. 3533 (60 w/ch) driving 780LF subwooters.

3311 graphic equalizer w/subwooler crossover.

...and our Grand Prize Winner!

Susun Codega. Fort Collins. Colorado

The prize: A cruise for two to the Caribbean. (Value: $6000.)
Ivan Berger. Technical Editor and car sterco columnist tor Audio,
plucked Susan Codega’s name at random from all contest
entrants. Susan’s good fortune continues. as she was also the
August contest winner.

What makes a winner.

Our thanks go to all who participated. Throughout the contest.
we saw again and again what it takes to achieve the best in mobile
sound performance. It starts with a dealer who can be relied upon
for system expertise and product knowledge. Equally important
is the choice of speaker systems. Just as in the home. a mobile
sound system can only sound as good as the speakers. Beyond
greut sound, the speaker system must provide installation tlex-
ibility (so each speaker can be placed tor best sound and looks).
durability (to handle the power as well as the environment). and
attractive cosmetics to enhance the interior

Boston Acoustics speakers bring all these qualities to your
mobile sound system. whether you simply replace existing factory
speakers. or create a custom installation. It makes no difference
what you drive—subcompact. exotic sports car. luxury sedan.
4X4, van or boat—there’s a Boston system that’s right for you.
What does make a ditference is knowing that with Bostons. you're
assurcd of the best in mobile sound.

5 ' ekl o

751 system in rear shock tower. Left: 1" Varimount tweeter angled to fire forward
Right: 5Y4" woofer mounted beneath factory grille.

Boston, Boston Acoustics and Vanmount are registered trademarks of Boston Acoustics, Inc
. L @‘ RIS L

Before-and-after view of custom-made enc.l-osure for 780LF 8" subwoofer. 247 Lynnﬁeld Street Peabody, MA 01960 (617) §32-2111
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The new cassette is close
to the old in its outward
functioning, but this just
makes the real contrasts
that much greater.

Philips was the first here to promote a
successful no-hands tape-handling
system. For a long time we all thought
that magnetic tape would push the old
disc right off the scene, but as long as
you had to thread your tape by hand,
reel to reel, the consumer public
wouldn't concede. The Compact Cas-
sette, the most thoroughly radical of
numerous attempts at solving this
problem, was in the end the all-out
winner and for the best of reasons: It
worked. It bested the competition,
which was less imaginative, less flexi-
ble, less versatile, and, especially, less
miniature.

Big news, then, that R-DAT already
far outperforms the present cassette.
The relationship is not unlike that of the
CD to the LP. A generation of rapid
technical progress, a new era in elec-
tronics, and suddenly the dams break
open, the flood is let loose in commer-
cial product. You know about CD; R-
DAT is more of the same, in fact very
much the same. But R-DAT isn't here
yet—at least as of this writing.

It is indeed a shock to discover how
far this R-DAT technology has already
gotten. Where? In Japan, of course.
First things first—those clever innova-
tors managed to get agreement on R-
DAT standards, one set of them,
among more than 80 companies, be-
fore the prototypes got too far. And
then they went on to the commercial
products. In March 1987, the R-DAT
cassette system was actually launched
onto the market for the Japanese pub-
lic. Not one brand, one company, but
several of them, and all the equipment
as compatible as anything we have in
analog audio cassette.

Unlike the CD, which is so visibly
different in operation from the old LP,
this new cassette is much closer to the
old in its outward functioning, if only
because the Compact Cassette did
achieve some of the automation we
now find everywhere. But the real con-
trast is merely the greater because of
the outward similarity. Everything the
old cassette can do, item by item, the
R-DAT cassette can do better by a
huge margin. Except (at the moment)
to provide for those handy, low-priced
little boxes, so easy to buy. That would
take time and, as in the CD, might run
into the real limitations inherent in a
more complex system. All in all, the

contrast between the old and the new
is breathtaking.

Well. | thought, when | first under-
stood all this, so what? So the Japa-
nese like it. Do we want it? Lots of
things are on the market there, quite
unneeded here. They had two-channel
audio for their TV years ago. We didn'’t
think we needed it (until the recent
upheavals). Most of all, in our country,
there is the enormous vested interest
of a mature industry in millions-of ex-
tant cassettes that need players, and
in players that need cassettes. In par-
ticular, the record-making industry is
heavily involved at the present in cas-
settes, to match almost every LP now
on the market, and the record dealers
are just as thoroughly involved. What—
still another new format? Even the an-
cient and utterly savvy Schwann cata-
log has already been pulled in a new
direction by the present rush towards
CD even before a thought of still more
formats. And what about the home
user and his boxes and boxes of ana-
log? No, R-DAT would cause an awful
disruption, so soon after CD, and a lot
of people don't want to hear anything
about it. (Shades of the "double inven-
tory"” flap back in the 1940s, when both
78s and LPs were on sale. This would
be quadruple.)

Moreover (to continue the argu-
ment), because the R-DAT cassette is
disconcertingly the same as the stan-
dard analog cassette in outward con-
figuration and purpose (though utterly
different in technology), its introduction
could lead to endless public confu-
sion, worse than the "digital LP" that
still has many people all mixed up. No,
R-DAT is not exactly the same in any
parameter, nor compatible. The cas-
sette itself 1s not the same size, nor
does it look precisely like the old mod-
el, but | can envision a dealer's show-
case with the new cassettes, when and
if, looking all too familiar to most eyes,
with the same pair of little reels, the
same flat plastic case, to be loaded
into a slot or a well in the familiar way.
No, you just can't sell two kinds of
cassettes that so obviously do the
same thing in the same way.

| went through these arguments and
more of the same in about 20 seconds,
in the midst of that revelation | was
talking about. True, very true! R-DAT
can cause a horrendous mess, all sorts

of economic convulsions and much
unrest in every segment of our world,
including the home. Forget it.

After those 20 seconds, | stopped
forgetting it.

We are very unlikely to be able to
stop progress, as we call it, when it is
so obviously there and available, for
pleasure, profit, and general utility. Qur
world moves on and even the law has
to redefine fundamental values, such
as the concept of property and the
copyright, when new situations arise.
Dogmatic prohibition is never going to

‘work, nght or wrong. Not in our society!

People are going to copy video on
their VCRs and audio on their cassette
decks, as they have for years, and
nothing much can be done about it.
Except to declare, somewhat lamely
but pragmatically, that maybe it is okay
as long as you don't sell your copies
for profit. That would be piracy. Millions
of us will copy simply for our own con-
venience and pleasure, and we really
see no reason why we shouldn't. That
is the way we are.

There are so many things about the
R-DAT audio cassette that are aston-
ishingly better than the old cassette
model, to serve that same conve-
nience, that the system just has to rec-
ommend itself to all of us. Go back and
read Len Feldman’'s quiet, unsensa-
tional account and add your own ex-
clamation points. | will only point out
one special feature that you may have
missed in R-DAT accounts—and
shouldn't. How do you prevent even
more flagrant “borrowing"” of copyright
material, considering that an all-digital
R-DAT copy would be a near-clone,
not really a copy but virtually an actual
original? You might issue your own re-
cords straight from that master.

Well, you can’'t. A little digital blip
can be added, inaudibly, to the audio
signal on any digital recording. This is
detected by the R-DAT recorder and
the machine immediately stops. You
can't erase this signal. Feldman him-
self, you'll note, was foiled when he
tried to copy a CD to see what an R-
DAT clone might sound like. If you
want to copy, you'll have to go through
an analog stage; the result will simply
be excellent audio, but no clone.

My overwhelming thought is, let's
get on with R-DAT. It is much too good
to miss! 4
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Artistry in Sound

ONKYO.

Gompact Disc Players

INtesra scries
DX-530-DX-330 DX-230-DX-130-DX-C600




An Enlightening Experience. Listen to Onkyo’s
New Line of CD Players with Opto-Coupling*.

The technology behind the great sound of CD is optical technology, but there’s no reason to limit it to the laser pickup.
Onkyo realized that something more was needed to obtain the best possible sound from compact disc, so they invented
Opto-Coupling. It separates the CD player’s digital and analog blocks of circuitry electrically to eliminate DS (digital
signal interference) and bring you CD sound free of digital pulse noise. Just as important as what happens to the digital
data signal midway between the laser pickup and the output terminals, however, is the integrity of its source — the
laser pickup itself. Onkyo’s special vibration damping system helps prevent tracking errors and

the inevitable deterioration ir signal quality that occurs when the error correction circuitry

must operate excessively.

This introduction to Onkyo’s new CD player lineup ends, as it began,
with light — infrared light, that is. All of Onkyo’s CD players (with
the exception of the DX-130) include remote control units for
extra convenience. In addition, the displays have been
upgraded to give you more information in an even
easier-to-read format.

In the dark about which CD player is for you?
Just audition one of these brilliant performers.
You’re sure to be enlightened.




Light Bridges the Gap between
Digital and Analog

Onkyo’s Opto-Coupling* with the
Exclusive Opto-Coupling Module

All CD players contain both digital and
analog blocks of circuitry. If stray digital
pulses from the digital circuit block find
their way into the analog block, how-
ever, they can interfere with the music
signal and cause your CDs to sound
edgy and unnatural. Opto-Coupling
keeps digital pulse noise out of the
analog circuitry by electrically isolating
the digitel block.

Thesmusic signal must nevertheless be
transferred to the analog section some-
how, and this is where the “opto” of
Opto-Coupling comes in. Beams of light,
not electricity, transmit the necessary
signals via a “bridge” composed of
photocouplers and Onkyo’s revolution-
ary “Opto-Counling Modules.” These
modules, an Onkyo exclusive, each use
an 11mm strand of optical fiber to link
the emitting and receiving photodiodes.
This design reduces high-frequency sig-
nal leakage by approximately 13dB com-
pared with coaventional photocouplers.
Since there is no electrical contact at all
between the digital and analog blocks,
DSI (digital signal interference) doesn’t
even have a chance to develop. The re-
sulting sound is clear and lifelike,
without the harshness sometimes asso-
ciated with the CD format.

Ladder-Network Type Integra Linear
Converter

Convertional integrated D/A conversion
systems require a quartz oscillator —
yet another possible source of extrane-
ous pulse notse. Onkyo overcame this
problem by e iminating its root: the
quartz oscillator in the analog block.
The ladder-network type D/A converter in
the DX-530 and DX-330 was developed
specially for systems like Onkyo’s which
employ seria optical transmission. This
“Integra Linear Converter” doesn’t need
a quartz’oscillator in the analog circuit
block :n order to operate, so it generates
no pulse noise.

Leak Frequency Characteristics of Opticai-Coupling
Elements
DEV (d8)

- — ——

F
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Light that Never Wavers

Special Vibration Damping -

While any CD player’s correction cir-
cuitry can protect you from data read er-
rors so that you aren't exposed to the
constant clicks and pops that plague
analog records, it can’t fully make up for
the absence of the correct signals. The
result is that you lose some of the detail
you would have been able to hear if the
correction circuitry had not had to
operate in the first place. Clearly, the
less correction needed, the better.
Onkyo's IFS (Isolated Floating Suspen-
sion) system separates the disc drive
section from the chassis and suspends
it on springs and four rings made of
special vibration-absorbing material. The
cover, which is the part of the unit with
the largest surface area, is also special-
ly damped by a protective layer of mica
particles, bitumen and resin which kill
vibrations by converting them into heat
energy and thereby stop outside vibra-
tions from being transmitted to any sen-
sitive systems. Finally, the underside of
the analog block’s printed circuit board
is protected by a specially designed in-
sulation packet containing a compound
consisting of zirconia particles (a new,
high-tech material) and electromagnetic
damping material. In addition to fighting
vibrations in the same way as the
cover’s protective layer, it also absorbs
stray electromagnetic flux from the com-
ponents mounted on the circuit board

— another possible cause of inter-
ference and distortion.

Component mounted on circuit board
Printed circuit board
Foam rubber

Chassis
Poly-laminated Foot
non-woven

¥ Compound of zirconia
fabric seal

particles and electromagnetic
damping material
Insulation packet containing a compound consisting of

zirconia partictes and electromagnetic damping material
(Packets are triple-sealed against leakage.)

Electromatic Damping

Zirconia Particies Materiai

Light Controls All Major
Functions

Infrared Remote Puts You in Full
Command of The World’s Only Random
Music Calendar.

Onkyo's light connection extends as

far as your listening chair: all our CD
players with Opto-Coupling come com-
plete with infrared remote controls that
give you full mastery over all major
functions. The DX-530's remote control
even lets you adjust the volume of the
output signal. In addition, the displays
have been upgraded to make it even
easier to keep track of what’s going on.
Onkyo felt that the standard indications
of current track, playing time, etc.
weren't enough. So they set out to make
their new displays even easier to read
and even more informative.

Random Music Calendar

The Random Music Calendar Display is
another Onkyo innovation. Unlike some
“fixed digit” displays that simply show
the numbers of the tracks in memory,
the Music Calendar shows you the track
numbers in their playing order. It can
display up to 19 track numbers at once.
As soon as one track finishes, it
vanishes and the following tracks each
move up one notch. Best of all, the Ran-
dom Music Calendar works in all play
modes: normal play, memory play and
even random (shuffle) memory play.

In addition to the Random Calendar, the
DX-530's display also shows the number
of the track in play, index number, se-
quential memory indication (a track’s
position in the memory sequence) and
elapsed/remaining time for both the
track in play and the disc (or memory
play sequence).

| Rar;dom Mus_ic Calendar 6isplay Fﬁc(ion; e
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SPECIFICATIO

NS

DX-530

DX-330

DX-230

D-A Conversion

16 bit with two-times oversampling

16 bit with two-times oversampling

16 bit with two-times oversampling

Signal Readout Syste

m

Oplical non-contact

Optical non-contact

Optical non-contact

Reading Rotation

About 500 — 200 r.p.m.{Constant linear velocity)

About 500 — 200r.p.m. (Constant linear velocity)

About 500 — 200r.p.m. (Constant linear velocity)

Linear Velocity

12— 14 mis

12— 14mis

12 —1.4mis

Error Correction System

Cross interleave readsolomon code

Cross interleave readsolomon code

Cross interleave readsolomon code

Decoded Bits 16-bits linear 16-bits linear 16-bits linear
Sampling Frequency 88.2kHz two-times oversampling 88.2kHz two-times oversampling 88.2kHz two-times oversampling
Number of Channels 2 (stereo) 2 (stereo) 2 (stereo)
" Frequency Response 2 — 20,000Hz 5 — 20,000Hz 5 — 20,000Hz
Harmonic DistortBn 0.003% (at 1kHz) 0.003% (at 1kHz) 0.03% (at 1kH2)
Dynamic Range 93dB 93dB 93dB
96dB 9%6dB 96dB

Signal to Noise Ratio

" Channel Separation

90dB (at 1kHz)

90dB (at 1kHz)

87dB (at 1kHz)

Wow and Flutter

Below threshold of measurabili'ty

Below threshold of measurabitity

Below threshold of measurability

Output Level

2 volts rm.s.

2 volts rm.s.

2 volts r.m.s.

Power Supply Rating
(4-types)

®AC120V, 60Hz
®AC 220V, 50Hz
@ AC 240V, 50Hz
© AC 110/120/220/240V switchable, 50/60Hz

®AC 120V, 60Hz
®AC 220V, 50Hz
®AC 240V, 50Hz
© AC 110/120/220/240V switchable, 50/60Hz

®AC 120V, 60Hz
®AC 220V, 50Hz
® AC 240V, 50Hz
©® AC 110/120/220/240V switchable, 50/60Hz

Dimensions (W x H x D)

435x 92 x 364 mm 17-1/8" x 3-5/8” x 14-5116"

435x92x 359 mm 17-1/8" x 3-5/8" x 14-1/8"

435 x 88 x 357 mm 17-1/8"x 3-7116 " x 14-1/16"

Weight

5.6kg 12.3 Ibs.

4.8kg 10.6 Ibs.

4.8kg 10.6 Ibs.

DX-130

DX-C600

D-A Conversion

16 bit with two-times oversampling

16 bit with two-times oversampling

Signal Readout System

_Optical non-contact

Optical non-contact

Reading Rotation

About 500 — 200r.p.m. (Constant linear velocity)

About 500 — 200 r.p.m. (Constant linear velocity)

Linear Velocity

Error Correction System

12 — 14 mis

1.2 — 1.4 mis

Cross interleave readsolomon code

Cross interleave readsolomon code

16-bits linear

Decoded Bits 16-bits linear

Sampling Frequency 88.2kHz two-times oversampling 88.2kHz two-times oversampling
Number of Channeg - 2 (stereo)} 2 (stereo)

Frequency Response 5 — 20,000Hz 5 — 20,000Hz

Harmonic Distortion 0.03% (at 1kHz) 0.03% (at 1kHz)

Dynamic Range 93dB 93dB

Signal to Noise Ratio 96dB 96dB

" Channe! Separation

87dB (at 1kHz)

87dB (at 1kHz)

Wow and Flutter

Below threshold of measurability

Below threshold of measurability

Output Level

2 volts rm.s.

2 volts rm.s.

Power Supply Rating
(4-types)

®AC120V, 60Hz
®AC 220V, 50Hz
®AC 240V, 50Hz
® AC 110/120/220/240V switchable, 50/60Hz

®AC 120V, 60Hz
© AC 110/120/220/240V switchable, 50/60Hz

Dimensions (W x H x D}

435x 88 x 359 mm 17-1/8"x 3-7/16" x 14-1/8”

435x 115x 330 mm 17-1/8”x 4-1/2"x 13~

Weight

4.8kg 10.6 Ibs.

6.0kg 13.2 Ibs.

Onkyo System Remote Control Compatibility Chart

Compact Disc Players

Turntables

DX-330

DX-320 DX-230 DX-220 DX-200

DX-130

CP-1057F | CP-1055F1 | CP-1055F

CP-1044F

[TX-108

&

[TXe8

TX-84/TX-84M

[ Tx-82/TX-82M

[ P-3150V/M-5150

Cassette Tape Decks

TA-2140

TA-2130 TA-2090 TA-2058 TA-2056

TA-2048

TA-2036 TA-W46002

TA-R260

TA-R240

TX-108

TA-2028

TX-88

| TX-84/TX-84M

| TX82/TX-82M

Remote control compatible

P-3150V/M-5150

|

* Only U.S. and Canadian models
are compatible.

ONKYO CORPORATION

ONKYO U.S.A. CORPORATION

200 willams Drive, Ramsey, N.J. 07446, US A
Tel 201-825-7950 Fax 201-825-8150

@ Specifications and design are subject to change with or without notice.
® Consult your ONKYO dealer for the power supply in your area.
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Mlustration. David Reau Johnson

BEHIND THE SCENES

BERT WHYTE

COMPACT DISCANT

s | write, the furor continues un-
Aabated about the inclusion of a

Copy-code chip in all R-DAT re-
corders imported into this country. At
the present time. the matter rests with
the National Bureau of Standards,
which will be conducting tests to deter-
mine whether the Copy-code notch
has an audible effect.

While the future of DAT is unclear,
the "here and now" of consumer digital
audio. the Compact Disc, will soon
mark the sixth anniversary of its intro-
duction. With the single exception of
CD-Video, which thus far has not gen-
erated much interest since its introduc-
tion at the 1987 Summer Consumer
Electronics Show, the future prospects
for CD and its various derivative for-
mats would appear to be very bright
indeed. with significant developments
on a number of fronts.

Philips apparently has been making
rapid advances towards the realization
of a recordable/erasable Compact
Disc. The Philips Magnetic Optical
Disc (MOD) system uses a disc coated
with a recording substrate consisting
of a number of rare earths, including
tellurium. plus cobalt and other, undis-
closed materials. The MOD process
uses so-called “vertical” or perpendic-
ular recording, wherein the magnetic
particles stand at a right angle to the
plane of the disc, rather than lying flat,
as they do on conventional magnetic
tape. In the recording process, a high-
powered laser beam operating in a
weak d.c. magnetic field is modulated
by the digital signals. The pulses of the
beam actually superheat a microscopi-
cally tiny, discrete spot on the magnet-
ic substrate to the point where a rever-
sal of magnetic polarity occurs. Thus, a
stream of data pulses, analogous to
the data pits on a conventional CD, is
“burned” (recorded) into the magnetic
surface. A special polarized laser
beam of fesser strength is used for
playback, and the reflective differ-
ences between the areas of normal
and reversed polarity on the disc en-
able the recovery and reconstitution of
the original digital information. The
MOD can be erased and prepared for
a new recording by applying a strong
reversed d.c. field, as in conventional
magnetic tape recording. Philips is
claiming the MOD would be capable of

10 million record/erase cycles! If an
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MOD recorder is marketed, it would
also be capable of playing convention-
al CDs, but existing CD players would
not be able to play MODs.

Philips has not indicated when an
MOD recorder would be available, nor
what it would cost. Some observers
feel the MOD recorder is a hedge
against the R-DAT recorder. Whether
this is the case or not, it would have to
be competitively priced with R-DAT.
Considering the sophisticated technol-
ogy of the MOD recording discs, one
presumes that they would command a
fairly substantial price, say $12 to $15
each. One could also presume that the
MOD discs would be able to record up
to 70 minutes, consistent with present
CD playback. If this were so, R-DAT
would have an advantage with its 120-
minute recording capability. On the
other hand, R-DAT could never com-
pete with MOD in the number of re-
cording and playback passes it can
withstand, not to mention access time
and programming versatility.

Philips has also been working on a
number of developments employing
CD-ROM technology. Foremost among
these is an automotive routing system
called "CARIN." It is, in essence, an

inertial navigation system; road maps
stored on CD-ROMs are displayed on
a CRT. and the driver foliows the route
on the map through preset coordi-
nates. The problem of CRT legibility
under bright daylight conditions s
claimed to have been solved by the
use of a very high-intensity green
phosphor. Since it could be dangerous
for the driver to take his eyes off the
road to view the map on the CRT, a
voice chip announces key checkpoint
directions. Of course, optimum use of
the system would require a second
person in the car to act as a "naviga-
tor.” In the most recent version of
CARIN, the metal wheels of the car are
the sensors for the satellite navigation-
al signals. Apparently, the CARIN sys-
tem has been brought to the point
where Philips couid market it as early
as the spring of 1989!

As an additional comment on devel-
opments in CD-ROM, it is fairty well
known that storage density is so high
that 250,000 pages of text can be ac-
commodated on a single CO-ROM. A
friend of mine has just returned from
the Japan Audio Fair, and he telis me
that Mitsubishi has developed a new
microchip which can increase the stor-
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e ——— Fine Ceramics
laser guide shafts hold
their tolerances five
times longer than

These anti-
other materials.

resonant chassis
spacers are made with
Kyocera's proprietary
Fine Ceramics.

ese arethe CD features
hey'llbe copying next.

3rd-ordémnalog

filters cause less phase
shift than the 7th- and
9th-order designs that
others use.

\ Since Day One,
' every Kyocera player
has had true 16-bit

oversampling.

While our supplied
remote controls are

The front fascia of all
great, this optional full our players is brushed
system remote control aluminum, not plastic.
lets you operate a
complete Kyocera
system from any-
where in the

’ Qur real wood
side paneils help damp
resonance. They also
look good.
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In May of 1983, Kyocera infroduced a CD player with frue 16-bit
digital filters. Today, the competition’s calling this circuit “the latest thing”
Years ago we had four-times oversampling. This year every high-end
player worth mentioning has a similar design. In September, 1984 Kyocera
raised some eyebrows with the world's first Fine Ceramics anti-resonant
CD chassis. Now the stores are full of flimsy imitations.

How did all these innovations happen to come from Kyocera, and
not some household name? Perhaps because Kyocera's knowledge of
digital circuitry comes from years of building computers for some of the
best-known names in electronics. Perhaps because Kyocerais a world
leader in Fine Ceramics, the technology used to house circuitry in
aerospace and other advanced applications. Or perhaps because
some top-rated CD players from other brands were actually made
by Kyocera.

Now Kyocera has four world-beating Compact Disc Players, ranging
in suggested retail price from $350 to the $800 model DA-710CX shown
here. Each boasts technology so advanced, it's a preview of what the
competition will be selling in 1989 After all, history does repedat itself.

[, KYOCERA

Built right from the ground up.

Kyocera Electronics, Inc , 100 Rondolph Road, CN 6700, Somerset, New Jersey 08873-1284 (201) 560-0060
Kyocera Canada, Inc., 7470 Bath Road, Mississauga. Ont., LAT1L2, Canada (416) 671-4300
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Producing CDs via the
DMM method can reduce
costs, and some claim that
the technique also makes
for superior sound.

age density of CD-ROM a thousand
fold. Thus, a CD-ROM disc will soon be
able to store a mind-boggling 250 mil-
lion pages of text! Even with lavish use
of graphics and illustrations, one disc
could handle the complete Encyclo-
paedia Britannica, dictionaries in doz-
ens of languages, and a lot more; how

about a discography of every classical
recording that has ever been made,
complete with printed scores of all the
works recorded on these discs? Of
course, the task of entering all this data
would be monumental in terms of time
and money. Perhaps it could be a la-
bor of love for a new generation of

F.R.E.D.
BREAKS THE SOUND BARRIER
IN YOUR LIVING ROOM

Change your home viewing from dull to dynamic with the breakthrough technology of Recoton's
F.R.E.D. family of MTS Stereo Decoders. Easy to install, each F.R.E.D. thrusts the action beyond
your TV screen—delivering theater-like sound that surpasses the best stereo TV on the market.
Leading audio authorities from STEREO REVIEW, VIDEO and VIDEO REVIEW agree that
F.R.E.D is a great way to transform your ordinary TV into an up-to-date stereo center at a fraction

of the cost of a new MTS stereo TV.

Available in amplified and non-amplified modeis for use with home stereo systems or self-
powered speakers, FR.E.D. decoders can also syn-

thesize dynamic stereo sound from non-stereo

broadcasts. Some models also offer SAP bi-lingual

programming capability.

So break through to a new dimension of audio excite-
ment today with the MTS stereo technology of FR.E.D.

RECATON’

THE PROVEN PERFORMERS
Audio/Video Accessory Specialists

46-23 CRANE STREET, LONG {SLAND CITY, NY 11101
1-800-RECOTON.

AmericanRadioHistorv.Com

computer-equipped monks and ab-
bots, a sort of medieval discipline
brought up to date!

Of more immediate interest to audio-
philes, the world of music continues to
be well served by the ubiguitous Com-
pact Disc. There have been advances
in CD technology and quantum leaps
in the availability and scope of music in
this format.

In my December 1986 column, | de-
scribed Teldec's Direct Metal Master-
ing process for the mastering and pro-
duction of CDs. Thus far, Teldec has
produced about a half-dozen DMM CD
projects at their facilities in Hamburg,
West Germany. Perhaps a little too op-
timistically, the Teldec people had ex-
pected to make DMM embossing cut-
terheads and ancillary equipment
available to others by June 1987. |
have now been given information
which indicates that deliveries of DMM
CD equipment will commence in Janu-
ary 1988. Capitol Records in Los An-
geles will be the recipient of the first
DMM CD system in the U.S.; several
other major record companies will
soon follow, and then gradually such
major cutting houses as Bob Ludwig's
Masterdisk, Jim Shelton's Europadisc,
and Sterling Sound will go on-stream
with DMM CD eguipment. | have been
told that when DMM CDs are produced
in quantities of 10,000 or more, signifi-
cant cost reductions can be expected.
Another interesting claim is that on in-
expensive CD players, the sound of
DMM CDs is superior to that of CDs
made in the conventional manner. |
hope to acquire some sample DMM
CDs soon, and | am looking forward to
auditioning them.

When first announced, CD-Video
was ballyhooed as “the successor to
the 45-rpm single,” but with discs at $8
or $9 each and with dedicated players
at $500, CD-V is not likely to set the
world on fire! Much more likely to re-
place the 45-rpm single is the new 3-
inch audio CD championed by Sony.
This little gem is capable of providing
up to 20 minutes of music. It can be
played directly on any CD player that
has an accessible center spindle, in-
cluding top-loading units. For most
front-loading players with motorized
disc drawers, an adaptor for the 3-inch
CD is necessary; otherwise, it would
fall through the loading tray.
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The McIntosh XRT 22
Loudspedaker System delivers

The Mcintosn XR™ 22 is the purest
expression cf tke loudspeakers
scientist’'s endeavors. It s the one
gt —ombiratior of acrmponent
Jarts that has eluded tnz diligent
zeczrcher for the lbudspeaker
sridge to the deminio-y of
eproduced musiczl real ty. The
1igh-frequercy radiator —olumn is
zn illustratien of the rigat
—omb’natiorr Tke 23 tweeter
zlements ca1 repraduzz 300 watts
zinz wave input power a: 20 kHz,
with the low=st measired
1termoduléZior distorlion.
3ecalse each tweeter m2chanism
n1andles a small cuanticy of the
otal bower, extremely low
Juantities of distortion are
developed. The tetal aclumn
-aciates the enerqy in a haif
zylincrical time co-orcinated sound
Geld. The low distorticn,
ransparency of sound, coherence
of sound images, cefin tion of
musical instruments, aad musical
asalance is simply z revz ation that
sOu must experience,

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

‘gg =] = Enter No. 48 on Reader Service Card
. / For information on the Mcintosh XRT 22 SPEAKERS and
=il cther Mcintosh products write:
McINTOSH LABORATORY INC.
Handcrafted with pride in the United Stztes P.O. Box 96 EAST SIDE STATION, DEPT. A117
by dedicated. highly traired craftspeople. BINGHAMTON, NY 13904-0096
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Dr. Sidney Harman, Founder and Chairman
of Harman Kardon.

Power. Precision. Performance. The new generation
of Citation separates goes far beyond its prede-
cessors to create the ulfmate Ktening experierce.

Designed and developed by Herman Karaon, one
of the most respected narres irs audio, every gener-
ation of Citation nas eared a reputation ¢
excellence with eudiophles aroerd the wesld A
true testing and proving groun3 fr the mest
revolutionary aucio concepts, Cation’s innovations
have ultimately been fedtured w all Harman Kaidon
components
Seeped in eudio
Dreakthrougns and
atvanced aesigrs,
a'man Kardon's
Citation division intro-
aiced the vond's
fissi Ultrawic2band
axolifier in :963—
the Citation 2
vacuum tuba ampli-
lier In 1972, the
Ctation 14, e first
Fil stereo twner with
Phase Locked Loop
(FLL) MPX cecoding
was introduced. i1 1977, the 15GWatt-per-caannel
Citation 19 becare the drst power amplifie: to
feature low negaive feedback. 981 saw tre
introduction of th2 Citatian XX. [s exclusive High
instantaneous Current Capabiliny (HCC) design
provided the instantanecus currert required to
precisely drive and contsol any hudspeake system.

Now, just as the ariginal Ci'atios separates
established design innovations taat were years
ahead of their time, the mew Citztron seriez sels the
standards for the decade to come.

The new Citation twenty-hree rmakes tuner design
history as the world's firg Active Tacking iuner and
the world's first synthesizeo tuns with Anatag Fine
Tuning. This pateated system dzivers two aspects
of tuner performance thet were previously mwtually
exclusive: high selectivity and high ficelity. 4s
swoerior agiacent

ard alternate channel
rasestion lets ycu
tue in more slations

f.v ) v'/»‘r, more fi:)sli.‘y'
C than was ever beiore
TR ~  pessible
= <l
-
\
\

A taorough analysis of
ienal layout anc  strict
co2 f symmetriczl circuit-y
eNEJr3 rapid, accusste epro-
ducian of the music signal

Mz 20kHz < (0% THD into 8 Ohves and into 4 Ohms

ADDIT ONAL EFFECTIVE

In contrast to traditionat
methods, the Citation
twenty-three's Active
Tracking circuitry
provides previously
unheard of adjacent
channel selectivity,
with littie or no
sacrifice in stereo
separation or THO.

REJECTION WITH L SE OF
ANALOG FINE "UNNG

ADJACENT CHANNEL SELECTIVITY

# CITATION TWENTY - THREE @ TYPCAL SINGLE IF TUNER
8 NAFROW MCDE OF TYPICAL WIDE/MARROW “UNER

As the wcrid's first High Vohage/High Current power
amplifiers, the 200-Wa't-per-channel* Citation
tweaty-twe and the 100-Watt-per-channel® Citation
tweaty-four reaefine amgiifier design. With just the
flick of a swich, their exclusive High Voltage/High
Curent tecnnalogy lefs you select the optimum
moce for dnving either E-Ohm or 4-Ohm loud-
speakers. The result is hgher power output and
cleaner, cearer sound than any traditional design,
without distertion, overheating or current limiting.

In a1 arez where the smallest in‘erference can result
in the biggest probler.s, the new Citation twenty-one
orezmplifizr further ensuzes accurate signal repro-
ducaon. I symmetrical circuitiy and many

desgn rernements offer the most precise
smglificatron. for a difference you can hear

Goid-plated Input
jacks on the
Citaticn twenty-
one preampiifier
provide reduced
signal loss and
imgroved long-
term conductivity.

Citafon's attention to oetail can be seen

as well as heard. The neavy rolled-stee,
rubker-maurted chasss creates a solid,
vibretion-free environmart that combines

world class styfing with sophisticated

American “ndustnal design.

The mew Cilation series fiom Harman Kardon. The
next genesaron of the werld's premier high fidelity
componerds

For more infrmatior. and your nearest dealer call tolf free
1-800:525-7C00 Ext. 115 or wate 24C Crossways Park West,
Box £115, Woodbury, New York 11767

Citation

harman/kardon

A varman International Company
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The mini-CD makes sense
to me. At $3.99, it would
seem to have broad appeal
for teens and newcomers
to classical music.

Tom Jung, the ever-venturesome
president and chief engineer of Digital
Music Products (DMP), jumped on the
3-inch CD bandwagon and sent sever-
al of us an experimental disc contain-
ing selections from his superbly re-
corded CDs of Flim and the BBs, the
Bob Minter Big Band, and New York

Cats Direct. The quality is absolutely
identical to that found on Tom's stan-
dard CDs, and he will be offering a
series of these mini-CDs shortly.
Delos Records, too, is offering 3-
inch mini-CDs, in a series called
"Pocket Classics.”" The first release,
entitied 2007—A Sonic Odyssey, con-

tains music from "Also Sprach Zara-
thustra” and other classical numbers
taken from Delos CDs. A free adaptor
for the 3-inch disc is included. Delos
has an initial release of twenty 3-inch
Pocket Classics drawn from its digital
music catalog, and they will be avait-
able for a suggested price of $3.99
each.
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Fzrst Concerto Recording
‘\
' in Nine Years! |

Last year, he made history in Moscow;
this year, with Mozart! Viadimir Horowitz
has recorded his first Mozart concerto— |

Sonata No. 13 rounds out his fourth Deutsche Grammophon release. |

No. 23 —with Carlo Maria Giulini |
and the LaScala Orchestra. [

‘ VLADIMIR HOROW]’I'L )
oL The Last Roma.ntlc

All selections available on CD, LP and cassette. 1

—

- *"
HOBOWITZ PLAYS MOZART | ]

Giulini» Llsolll ()r(‘l\mlrn

© 1987 DG/ PolyGram Records

AmericanRadioHistorv. Com

This new mini-CD makes sense to
me. lts 20-minute length can certainly
provide a generous serving of pop mu-
sic and can accommodate many short
classical pieces or movements of long-
er works. Most likely, this format will
stimulate the production of recordings
specially tailored for it At a price of
$3.99, it would seem to have broad
appeal for teenagers and for people
just getting into classical music

Finally, while | have, in previous col-
umns. addressed the matter of older
recordings reissued on CD, there have
been some significant changes in the
way many record companies are pro-
cessing their reissued material. Rather
than continuing the earlier practice of
just transferring the cutting master—
which, after all, was equalized and tai-
lored to the dynamic range inhibitions
imposed by the vinyl medium. the
more conscientious companies are go-
ing back to original master tapes and
making CD transfers directly from
them. Consequently, if you have been
holding on to some favorite recordings
on LP because you thought they were
irreplaceable, you may no longer have
to do so: Much of what is being trans-
ferred to CD is superior in sound, es-
pecially in terms of dynamics and tran-
sient response, making the great per-
formances newly attractive. 4
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Beyond Digital Ready

Man y speakers today are supposed to be digital ready. But
what happens if there’s something beyond digital?
The original Bose® 901° Direct/Reflecting® speaker was

i ready for digital back in 1968, because it reproduced music with
realism and impact never before heard from a speaker. Today'’s
Bose 901 Series V adds some 350 design improvements to the |
original’s legendary performance. Unlimited power handling and
very high efficiency make the Series V speaker ideal for listening
to the best that audio presently has to offer—the digital compact
disc. And while no one can predict exactly what the future has
in store, one thing is certain: it will sound better on the Bose 901
system. Audition the complete line of Bose speakers at your au-

/ thorized Bose dealer. For more information, write: Bose Corporation,
/ Dept. AU, The Mountain, Framingham, MA 01701.

Better sound through research.

Covured by pateni nights 1nsud
1987 Bose Corpotaton, All ol

Enter No. 16 on Reader Service Card




Ultamate Power.

DIGITAL SYNTHESIZEC AM/FM STEREO RECEIVER R-117 VOLUME CONTROL
POWER

INPUT SELECTOR oo

wner phona co eo dec video-2m

[ canmgoaC/ )

TONE CONTROL.

a Dot sman Dot

With a worldwide reputation for sonic excellence, the new
Luxman Receivers also deliver more power than ever before.

For over 60 years, Luxman audio compo-
nents have been internationally recognized

for their superb sonic quality. With the tremendous dynamic power of
However, the recent introduction of the new L.uxman receivers, our reputation

compact discs with wide dynamics and high- for “Ultimate Fideliry” is likely to change to
accuracy loudspeakers with low impedance “Ultimate Power.”’

ratings has created a need for receivers with
“real” output power.

A Division of Alpine Electronics of America, Inc. (213) 326-8000




The finest home audio components in the industry. ..
are available only at the finest retailers:

ALASKA
Pyramid Audio
907 272-111

(205 8712187
Southem Sound
(205 3505801
(205 350-1582

ARIZONA

Smity Electronics
(602 445-1020
Buzz Jensen's
Sound Advice
(602 9558800
Warehcuse Stereo
(602 78249551
Wilson Audio
(602) 624-9976
ARBANSAS

Hi F House
(501) 733-5000

CAUFORNIA
Peradyme Audio/Video
(295) 521-1780
Ametron
(212) 462-1200
C. ansen Ltd.
(212) 8588112
Dirensions in Stereo
(213) 5428521
Hosiytron
(213) 4642632
LA Sounc & Comm.
(213) £73-9756
Mamconi Radio
(218) 24C-1090
Raference Audio
Sy=ems
(213) 39€-4205
Rogersound Labs
(213) 82¢-7119
Roaersound Labs
(213) 371-2411

nd Labs
(¢13) 592-9646
Safz & Seund
(213) 392-3031

Supervison
(2*3) 652-9510
Century Stereo
(«0B) 998-7474
Century Stereo
(413) 573-9644
emmary’s

(413) 592-9480
Frc Audic Electronics
(415) 554-6630
Scanding Board
(415) 843-7031
Sterec Plus

(4%5) 328-3210
Wastem Audio Imports
(425) 494-2552
warid of Sound
(415) 383-4343
Warld of Sound
(415) 328-3101
Desert S-ereo

(619) 345-1733
Starec Design
{5™9) 573-0060
Stereo Uniimited
(379) 223-8151
WerehoLse Stereo
(379) 3563-0680
Audio Exposure
(7-4) 2420742
Audic Taday

{7~ 4) 891-7575
Executive Sound
7~ 4) 758-1520
Rage-saund Labs
(7-4) 594-9646
Ragersaund Labs
(7~ 4) 380-8778
Sdid State TV-Audio
(7" 4) 557-7370
Audio Video Concepts
£05) 541-5778
Czlif. Audio & Video
$£05) 6E7-5799

Casa Moore Stereo
(805) 323-8341
Casa Moore Stereo
(805) 832-6311
Dexter's Camera & Hi Fi
{805) 643-2172
GNP Showcase
(818) 577-7767
Northridge Audio Ctr.
(818) 993-1016
Rogersound Labs
(818) 351-5421
Rogersound Labs
(818) 882-4600
Rogersound Labs
(818) 787-6863
Sound Center

(818) 883-2811
Sound Center
(818)991-2685
World Class A & V
(€18) 342-8100
Paradyme Electronics
(©16) 481-3900

COLORADO
Gramophone Shop
{303) 744-1283
Qdin Sound
(303) 776-1767
Soundings
(303) 759-5505
Soundtrack
(303) 425-6700
Soundtrack
(303) 671-9399
Soundtrack
{303) 442-3600
Soundtrack
{303) 759-5401
Soundtrack
(303) 979-8900
Soundtrack
(303) 450-6677
Soundirack
(303) 779-5003
Soundtronix
(303) 356-1588
Soundtronix
(303) 545-1097
Soundtronix
(303) 574-2900
The Sound Shop
(303) 636-1684

CONNECTICUT
Audiocom, Inc.
(203) 637-3621
Audiotronics
(203) 838-4877
Carston Stereo
(203) 744-6421
Hi Fi Stereo House
(203) 666-4740
Hi Fi Stereo House
(203) 674-9755
Take 5 Audio
(203) 777-1750
Zinno Music
{203) 755-3696
DELAWARE
Sound Studio
(302) 678-0100
Sound Studio
$302) 731-1024
Sound Studio
1302) 478-9300

FLORIDA
Absolute Sound
1305) 629-1930
Audio Advisors
<305) 586-8497
Fox Audio

(305) 287-4335
Sound Design & Eng.
{305) 565-7210
Sound Plus Wood
(305) 391-1843
Stereo By Design
(305) 232-1812
Stereo By Design
(305) 344-3700
Vems Electronics
(305) 391-3259
Audio Workshop
(813) 748-3868

Coapzr For Stereo
(813)527-6863
Maurte Stereo
(813)B76-1951
Steree Garzge

(813) 775-£900
Bewen's Audio Lab
(904)721-1860

GEO3GIA

HiFi Buys Custom
(404%266-1634
HAWRN

Aucic Shogpe
(808)p537-°931
BoseEnterainment Ctr.
(808)533-6738

Hilc audio
(808)935-7146
ILLINOIS

Audie Ente-prises
(3122 754-6056
AucicAidec: Encounters
(3127629-5000

Audie \fisions
(312:980-4946
Columbia Audio-Video
(3127 304-4770
Columnbia Audio-Video
312 433-6010

Media Room

(3127 966-5590
MissRecosding

(312 332-4116
Sounds Deluxe

(312 887-9818
Stareo Systems

(312 896-5464
St=reo Systems

(312 357-0046

Teen Electronics
(312 €58-3600
Coumbia Audio-Video
(815 ©64-4886
Stereo Systems

81 7411350

The Stoppe

(815 9394014

INDMNA

Audo Radio Specialst.
(2199 2556434
Cassic Stereo
(219 4830553
Cassic Stereo
(2-9 4830553
Classic Stereo
(3°7) 282-5264
Classic Stereo

(3" 7) 6629344
Orvarion Audio
(3°9)849-7729
TomDoherty's Audio
(3~ 7 848-7503
Aar Audic

(8 5) 3322192
Audio Cormnection

(812) 2321663
Fisley Electronics
(81%) 4798787
Fisley Electronics
(812) 8869543
IOVA

Spencer Sound Syst.
(319) 354-1448
Vight's Sight & Sound
(515) 437-4814
Pftanz Electronics
{712) 2524507

KAMSAS

Audio Visons
(313)681-1751
Aucio Electronics
(913) 381-8585
Naison's

(913) 267-2200
Uniwersity Audio
(913) 844-3775

KENTUCKY

Audic Vioeo By Design
(30R) 425-3333

R sy Electronics
(30R) 685-2264

R sy Electronics
(50R) 821-5620

Risley Electronics
(502 #13-4444
Audio Connection
(60€) 2-8132
Ovaxios Aucio

(60€) 2780335
Sigtt Ir Sound

(60€) Z71-4036
Sound= Around Town
(60€) 884-6487

LOWISSANA
Stera0 8 Fecord Cent.
(3* 8} 861-2666
Stemo 3 Record Cent.
(318} 865-6223
MARY_AND
Diseerning Ear
(307} 294-8990
Myer-Emoo

{30 1 a68-2000
SoundStudio

{30 ) 546-3181
MASSACHUSETTS
Tay=r'd Sound
(413 =99-1420
The Music Store
413 774-2836
Aucio Jideo Environ.
(617) £64-8001
Eleciriz Gramaphone
(617) <43-3703
Enoore Aucio

(617) 236-4646
Hic Rdelity House
(617) ~99-9737
Namtucket Sound
(617) 231-3161
Nawwucket Sound
(617) 332-5777
Naatucket Sound
(612) ¥34-0700
Nantucket Sound
(617) 771-4434
Nanstucket Sound
(617) 346-6622
Nantucket Sound
(E¥7) 326-2344
Soanc Il

(E17) 396-5454
The Music Box
(617) 235-5100

The Music Forum
(677)343-9393
The Music Forum
(877) 332-D660
Tha Music Forum
(6-7)534-4431
Tictler Stereo
(6~7)484-7847
Auric Cencepts Inc.
(6-9)599-8819

MEHGAN
Stereo Center
(33)239-9474
Videc Alternative
(33)549-3100
Vitex, Inc.

(3~ 3)4669-5600
Jemsone Audio
(5 7x322-1230
Clasgc Stereo
(6 5¥957-2130
Classic Stereo
(6 5»381-6049
Langmois Stores
(6 5p733-2528

MINMNESOTA

Tean Electronics #163

(2487739-4443
Amabamated Audio
(57 286-1328
Amnabamated Audio
(507 452-1965
Midweest Satellite A & V
(SC7 238-2233
Asdie By Design
(B2 475-1443
First Tech

(612 377-9840
Pzciic Sound

(721 258-1032

MISSISSIPP)
Agtomofive Audio
€1 956-8158

The Scund Circuit
(601} 445-2377
The Sound Circuit
(621»638-6033

MISSOURI

Hi FiFo Fum
{3141647-3606

Sound Central, Ltd.
(3144 892-0988
Wright's Sight & Sound
(8161 685-7208

MONTANA
ElecTonic Parts, Inc.
(406 543-3119
Sourd Pro

(406} 449-4945
Sounc Pro

(406} 453-4364

NEVADA
Impcn Audio
(7024 731-2000
Impcrl Audio
(702) 731-4318

NEW HAMPSHIRE
Audo Of New England
(6033 225-3313

Audo Of New England
(603) 524-1532
Cuomo's

(603) 893-1904
Lakeside Stereo

(603) 524-1532
Soundsations

(603) 776-1402

NEW JERSEY
AC Audic Video
(207) 526-1777
Atlantic Stereo
{201) 390-C780
Enterfainment
Environments
(201) 941-6329
J S Audio

(201) 292-2799
Landes Audio
(201) 879-6889
Leonard Rzdio
(201) 261-5525
Monrmouth Stereo
(201) 842-6565
Sarmm Sound
(201) 5758910
Steren Cty
{20°) 561-5577
The Sound:ng Board
(201) 445-5006
Soundworks
(603)751-1900
Sound Waves
609) 643-1222

NEW MEXICO
Sound Iceas
1505) 292-1188
The Sound Room
1505} 524-7080

NEW YORK

Audio Exchange
1212 964-4570
Audio Exchange
12121982-7191
Audio Salon

12121 249-4104
Clonz Audio
2121741-7370
Custom Mzdia Design
{2121 689-5916
Integrated Media Design
{212) 645-0229
Leonard Radio
(212) 840-2025
Musc Masters
(212)840-1958
New York video
(212) 765~4640
Park Avenue Audio
(212) 6858102
Gordon Electronics
(3°5) 446-9440
Audio Exchange
{51€) 334-7077
Audio Exchange
(51€) 295-2100
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Designat-on’s Stereo
(5161 822-5277
Designatron’s Stereo
{5161 473-4242
Sound Insights

{5161 536-9160
Video Breaxthrough
(5161 726-4411
Audio Sound Systems
(518) 783-0938
Grezt Nerthern Stereo
(518) 561-8909
Chemung Electronics
{607) 962-4606
Chemuny Electronics
(607) 733-5531
Chemung Electronics
(607) 272-2225
Rowe Photo/Video
(716) 442-8230
Stereo Shcp

(71€) 442-2879
Sterec Shop

(71€) 621-4050
Sterec Shop

(716) 424-1820

The Sterec Advantage
(716) 632-3038
Cione Audio

(718) 987-2850
Continental Sound
(718) 459-7507
Leonard Radio

{718) 8¢3-1111

NYC Media Room
(718) 7632113
Sound On Wheels
{914) 4719880

NORTH CAROLINA
Audiohaus

(704) 256-6911

Mac's TV

(704) 437-2494
Aucio Video Concepts
(919) 725-1010
Ancerson Audio
(919)633-3611
Microwave Audio World
(919) 446-1200

NORTH DAKOTA
Pacific Sound
(701) 258-1032

OHIO

B & B Appliance
(215) 842-5600

B & B Appliance
(218) 261-5600
Hammond Electronics
(216) 497-0070
Classic Stereo Of Ohio
(419) 228-9422

Sight In Sound
(513)474-4776

Sight Ir Sound
(513)93%-7601

Sight Ir Sound

(513) 772-6500

Sight In Sound

(513} 471-5602

Sight In Sound
(513!248-1110
Stereo On Wheels
{513 898-4590
Stereo On Wheels
(5131 866-4131
Stereo On Wheels
{513} 253-3113
Hammond Electronics
(6141 237-2504
Hammond Electronics
(6144 278-9292
Hammond Electronics
(614) £22-8467

OKLAHOMA

Audio Midwest

(405) 733-4567
Comemporary Sounds
(405) 755-0795

Sound Stadion
(918)336-2240
The Phoncgraph
(918»665-5363
ORESON

Focus Electronics
(50333643289
Hawthorme Stereo
(50312349375
Shexcxell's Stereo
(5037 4765282
Shecxell's-Stereo
(5037733732
Stere Plant

(5037 3829062
PEN=ISYKVANIA
Sassafras Audio
(213 776-1941
Sassifras Audio
(215 527-3656
Sassfras Audio
{215 357-7400
Sassaras Audio
(215 884-0292
Sassafras Audio
(215 627-2913
Sassafras Audio
(215 3622180
Sourd Stack
(4123 2247000
The _isteming Post
(412 4436160
The _isteming Post
(412 681-8433
The _istening Post
(412 8561199

Hi = House

(717 564-7688
Hi = House

(TR 7377775

M 3M Streo Equip.
{717) 5229182
Surmit Audio-Video
(717) 282-2770

SOWTH CAROLINA
Frawley Electronics
(800) 77°-7340

SOWTH DAKOTA
Wedtemn Stereo
(60£) 332-5535
TEMNESSEE

HiF House

(6" 8) 693-4331
Lircsey Ward

(615) 337-4434
Nichdisons Stereo
(615) 327-4312
ThesSound Room
(6135) 928-9233
New Car New Wave
Electronizs

(90 )386-9186

New ‘Wave Car Stereo
(90 ) 668-6711
TEZAS

Audic Video Designs
(218) 437-9500
Hidlerest -igh Fidelity
(213) 523-0575
Hilerest igh Fidelity
(213) 359757
Hose Emtertainment
(213 934-8585
Preston Traiis Audio
(214) 248-9104
Stereo & Record Cir.
{214) 7&7-3500
Stereo & Record Cir.
(214) 297-1933
Stereo & Record Ctr.
(214} 938-9401
Steeo & Record Ctr.
(214) 5€1-7455
Terarkama Audio Ctr.
(2941 7G3-2866
Audio Video

(4D 696-5719

Breek Audio

(409) 832-0276
Bjom's Audio Video
(512) €46-6991
Discovery Audio Video
(512) 396-2333
Metex Intemational
(512) 727-8933
Showery Stereo
(512) 682-1221
Groove Audio Video
(713) 523-2900
Soundroom

{806) 353-9171
Sound Idea
(817)277-1924
Sound Idea

(817) 346-4500
Sound Idea

(817) 284-4503
The Sound Room
(915) 594-8201

UTAH

Audition

(801) 467-5918
Broadway Music
(801) 355-1110
Hi Fi Shop

(801) 621-5244
Lynns TV & Stereo
{801) 752-6564

VERMONT
Mountain Music
(802) 7752308

VIRGINIA
Contemporary Sounds
(703) 371-4815
Excalbur

(703) 548-3113
Myer-Emco
(703) 536-2900
Tre Audio Center
{713) 982-8793
Digitat Sound
(8D4) 424-5850
Sounds Unlimited
(804) 792-6717

WASHINGTON
Brown'’s

{206) 457-4150
Dasco Electronics
{206) 943-1393
Sound Authority
(206) 525-2202
Sound Authority
(206) 575-4544
Saund Authority
{206) 577-0900
Home Entertainment
(<06) 881-1265
WASHINGTON D.C.
Myer-Emco

(202) 293-9100
WEST VIRGINIA
Fied Piper

(304 733-2030
Fied Piper

(3044 529-3355
Fied Piper

(304 255-0235
WISCONSIN
General Electronics
(4149 964-7660
General Electronics
(414i 281-6651
Wisoonsin Electronics
(3141 921-5555
Wisconsin Electronics
(7154 423-2910

WYOMING

Murphy Sight & Sound
(307) 682-4771

The New Music Box
(307) 742-3774




DIGITAL DOMAIN

KEN POHLMANN

A FIXED STAIR

question that gets asked the most,

and the one | find the hardest to
answer, concerns the workings of digi-
tal oversampling filters. More and more
CD players employ this method for out-
put low-pass filtering, but | find that few
people really understand what's going
on. The situation hasn't been helped
by the hocus-pocus advertising inflict-
ed on consumers by some of the man-
ufacturers trying to elevate their digital
filter designs over those of the compe-
tition. Lackluster explanations in the
audio press also haven't helped. |
know I've tried, but I've never been
satisfied that I've gotten the message
across. This month (and next), let's
delve into the topic of filtering, and
specifically digital filtering. Although
it's somewhat tricky, rest assured that
when you understand digital filters, al-
most everything else in your CD player
is cake.

Filtering is an unfortunate fact of life
for digital audio systems. A recorder
input anti-aliasing filter must precede
the sampling circuit to uphold the Ny-
quist theorem's criterion for lossless
sampling, i.e., the input signal must be
band-limited to no more than half the

Iget asked a lot of questions. The

sampling frequency. Similarly, a re-
corder or CD player must have an anti-
imaging output filter following the D/A
converter, again to filter out all frequen-
cies above the half-sampling frequen-
cy, but its function differs. The analog
signal at the output of the D/A convert-
er is a pulse-amplitude-modulation
waveform, easily spotted by its stair-
case appearance (Fig. 1). The sudden
shifts in amplitude, which give it this
shape, represent high-frequency com-
ponents not present in the original ana-
log waveform. These components in-
clude infinite series of muiltiples of the
sampling frequency and of images of
the original signal spectrum. Although
above the highest audible frequencies,
they are artifacts of sampling which
must be removed to re-create the origi-
nal, smooth waveform. The output filter
is, in fact, sometimes referred to as a
smoothing filter.

Sharp-eyed readers might question
the need to worry about frequencies
such as 88.2 or 176.4 kHz, since they
lie so far above the limits of audibility.
Why waste money on such a filter
when the ear itself is rather effective at
filtering everything beyond 20 or 25
kHz? The original waveform is repro-

duced without filtering, but it is accom-
panied by image bands that could
stress a CD player’s or DAT recorder’s
output amplifier or cause intermodula-
tion in downstream analog equipment
through which the signal passes. For
example, the high-frequency compo-
nents might intermodulate with the
base-band frequencies to cause audi-
ble distortion or beat against an analog
tape recorder's high-frequency bias
signal to produce spurious tones. Fil-
tering is mandated.

Thus, a low-pass filter must follow
every audio digitization system. At first
glance, this means an analog filter suit-
able for processing the analog signal
as it leaves the digitization system. En-
gineers have been designing analog
filters for a long time; there would
seemingly be little<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>