
CONSTRUCT A
POLARITY INVERTER

DECEMBER 1987 :2.50

THE NEXT LOGI

A LIFE IN
BROAD

TESTED
FORTÉ MO
CLASS A ON

TECHNICS
/CD1>PL.:a
PRO APPEAL

r

``

JrrJJ
r) (-_-FTk

r̀_-F r

_ 1 2 J J

111
t081/9 OW NI1dOC

ba 307I+J :541:90 10££

.31-4141-,'T
531d0a 3NIHP1d

I  883H.1 9 bo- L600b3££ 11:J3 tr982T5
*£6O0vO££1e3*

80,9 1I9I13-£******;******I005.

0 271:10113 MCP



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 Athena,
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 film 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
gloriously 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
115 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.sum
SUMO PRODUCTS GROUP, 21300 Superior St., Chatsworth, CA 91311 818/407-2427

SUMO CORP CANADA, 1305 Odium Dr., Vancouver, B.C. V5L 3M1 604/254-5148
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Spend some time with a Mark Levinson'
component. As every work of art is
unique, so it is with Mark Levinson prod-
ucts. The complete range of amplifiers
and preamplifiers is crafted for music
lovers who appreciate the subtleties
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.

Lnañ.evinson

Mark Levinson x products ate manufactured and distributed worldwide by MADRIGAL, Ltd., PO. Box 781, Middletown, CT 06457 ITT TLX4942158



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 low -
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 fidelity.

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," I say thank you and keep up the
superb work. To the editors of Audio, I

ask that you keep an open mind for the
rest of us.

Matthew Reiner
Silver Spring, Md.

Small Investment,
Big Difference
Dear Editor:

I just finished making the modifica-
tion described in "The Magnavox 16-

Bit Series: Making Good Players Bet-
ter" in the June issue. I 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 I 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 one thing that confuses me is

this: Why do I 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? I 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 Predio

New York, N.Y.

Extra, Extra!
Dear Editor:

I have enjoyed Audio for many years
now, and I really treasure the older
issues that I have accumulated over
the past several decades. I 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. I learned many
things about the great Blue Note re-
cord label that I never found in the
three jazz periodicals I 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 HOLOSONICTM
SPEAKERS do for your ears
what holograms do for your
eyes: give you a complete,
scientifically -based, natural three-
dimensional experience to
heighten your listening pleasure.

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

AERO
Acoustic Engineering &
8332 Bristol Court
Jessup MD 20794
301-953-3040 Fax 301

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

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

Research Organization, Inc.

4987471 Tlx 4931151



SIGNALS & NOISE

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 I 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, I

thought I 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.

I 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:

I 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. I have
written CBS and my state representa-
tives on this subject, and I 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 Pohlmann'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. Frankly, I 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 purchased your equipment. If there point where, in the absence of input
Q. Is it true that some 8 -inch woofers has been building construction in your signal, little if any current flows in the

can produce more bass than 12 -inch area, the new buildings might cause output circuit; this is Class -B operation.
woofers can?-Wonseok Lee, Tarry- reflections of the desired signals, lead- It is also possible to set the bias volt -
town, N.Y. ing to multipath distortion. Along these age so that output current is always

A. Yes, some can. Bass output de- same lines, perhaps you have moved flowing, with or without signal being
pends not only on the size of the woof- your antenna to a less desirable loca- applied to the input; this is Class -A
ers but upon their compliances, their tion. This is especially likely if you use operation. In Class AB, bias voltage
free -air resonances, and the charac- the folded dipole supplied with most may be set so that output current al-
teristics of the enclosures in which they equipment. ways flows when a signal is applied
are housed. Problems of this latter kind are prob- and sometimes flows when there is no

ably more likely than loudspeaker signal.
More on Sibilance problems, considering your sound im- In a Class -A amplifier, the operation

Q. My problem is as follows: High- proves when you use a filter or switch of the tube or transistor is always lin-
frequency sounds-especially "s" to mono. Still, it's perhaps worth ex- ear. In other words, a change in the
sounds-are harsh, more so than ploring the loudspeaker situation too. input signal's amplitude will produce a
when I began using my system, about corresponding proportional change in
15 months ago. If l use the "high" filter Balancing Channels the amplitude of the output signal. Cur -
or switch to mono, the problem is less Perhaps your readers would be in- rent flows in the output circuit of such
noticeable. What can I do to cure it terested in the simple way I obtain per- an amplifier even when there is no sig-
altogether?-Name withheld fect channel balance: nal present. When an a.c. signal is

A. Sometimes, the sound quality of If the preamp, amp, or receiver in applied to the input, the output current
an audio system may appear to question has a mono switch which rises and falls above and below this
change over a period of time when, in controls all input sources (not just the idling current.
fact, it is the listener's ears that are tuner), switch it in. Then connect a The Class -B amplifier is biased just
becoming more critical. Assuming this loudspeaker between the two "+" ter- to the cutoff point, where current stops
is not the case, there are several things minals of your amplifier output (but flowing in the output circuit. If an a.c.
you can do to determine the source of don't do this if it has "floating signal is applied to the input of a tube
the problem. grounds"). This speaker connection ef- or transistor with Class -B bias, current

If the sibilance is apparent only fectively cancels out all but the differ- will flow in the device for one half cycle
when playing phonograph records, it is ences between the two channels' sig- but not during the opposite half cycle.
possible that the stylus is worn and nals. Adjust the balance control for In this latter half cycle, the signal being
should be replaced, This is especially minimum sound, and channel balance applied to the input adds to the bias
true if you have inadvertently dropped should be perfect. already present, keeping the device's
the cartridge onto a record or perhaps If there is no mono switch on your output current cut off. You can imagine
onto the turntable at some point. equipment, don't despair. You can use that the loss of every second half cycle

Is the harshness you describe heard the same procedure with the help of of an audio signal would result in very
from both loudspeakers? If it is heard two Y connectors, one to merge the left severe distortion. There is no way that
from only one, then there could be a and right outputs of a program source a Class -B output stage consisting of a
defective tweeter in the "bad" channel. into one output, another to feed this single device could be usable for any
It is also possible that the amplifier/ output into both the left and right inputs audio application. To overcome this, a
receiver has a problem in one channel. of the amplifier or receiver.-Mike Pra- second device is added, also biased
By interchanging loudspeakers, you char, El Sobrante, Cal. to the point just sufficient to cut off
can determine what is taking place. If,
after switching speakers, the harsh- Amplifier Classes

output current. The polarity of the sig-
nal feeding the first device in the pair is

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

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

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

channel when you switch speakers,
you will know that the problem lies in

A. The differences among these
amplifier classes relate to the ways in

drawing current, and vice versa. A cir-
cuit of this type is known as a "push -

the loudspeaker system. which bias is applied to their output pull" circuit.
If this kind of distortion is heard only stages. The current flow through a tube If a very small signal is applied to

when listening to FM broadcasts, I or transistor depends on the voltage or this configuration, current will flow as
would suspect that the problem is mul- current applied to it. This current or

II you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga -

tipath distortion. The distortion would
be heard on both channels but could

voltage can come from the input sig-
nal, a fixed bias from the amplifier's

be eliminated by switching to "mono" own power supply, or, more usually, a zine, 1515 Broadway, New York, N.Y. 10036. All

as you have described. The problem combination of the two. letters are answered. Please enclose a
might not have been present when you It is possible to bias the circuit to a stamped, self-addressed envelope.
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KEEP YOUR CD COLLECTION
CURRENT AT LESS THAN

CURRENT PRICES.
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VALUE
SERIES

INTRODUCING "BEST VALUE" COMPACT DISCS.
Since CBS Records introduced the Compact Disc to

America, we've been a leader in the field. We currently offer
over 1500 titles in all categories of music.

Now, our leadership continues with the introduction of
"Best Value" Compact Discs-a new CD line that offers hits at
less -than -you'd -expect -to -pay prices. From chart -toppers by

Billy Joel, REO Speedwagon and Willie Nelson to classical
masterpieces by Leonard Bernstein and Isaac Stern. Over
300 selections are now available.

So, look for the "Best Value Series" logo wherever
Compact Discs are sold. You'll get the best music, the best
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



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-
earity of the Class -B output stage to
such a degree that distortion 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-pull
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
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Madrigal Audio Laboratories,

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.
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 I need is a mixer
having perhaps a dozen inputs (rather
than the six I 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 able 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 simultaneous
signals or require more than six micro-
phone inputs at a time, I 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)

*

Imagine a superbly 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.

87
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 overseas competitors, 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. It's about the size of a
cassette tape.

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

Others may put it differently. In
April, Car and Driver tested 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 Roundel
ranked PASSPORT first in a comparison
of 14 detectors, saying, "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 Sam-11pm, Sat -Sun 9:30-6 EST)

PASSPORT
RADAR'RECEIVE R

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

.41....,Q..,

Cincinnati Microwave
Department 371D7

One Microwave Plaza
Cincinnati, Ohio 45249-9502

Pure Joy is also our commitment
to you, the giver. If 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.

PASSPORTcomes with its own leather case.

Here's one more PASSPORT
advantage: we deliver. PASSPORT is
designed and made by us, and we sell
it directly to you. 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.

44, Overnight delivery is guaranteed
by Federal Express for only $10

extra. So you can have your PASSPORT
tomorrow morning if you choose.

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

o 1967 Qdl Enter No 82 on Reader Service Ca d
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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.

L

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
breakthrough." Rolling Stone Magazine

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

basic concept of mono is that you have one
signal (and speaker) meant to be heard by both
ears at once. However, the fundamental and
basic concept of stereo is that a much more
lifelike three-dimensional sound is achieved by
having 2 different signals, each played back
through a separate speaker and each meant to
be heard by only one ear apiece (L or R). So
quite simply, a mono loudspeaker is designed to
be heard by two ears at once while true stereo
loudspeakers should each be heard by only one
ear apiece (like 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 HMFi

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.

"Mindboggling, astounding,
flabbergasting High Fideliry 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 a most
attractive bonus.." Records, CDs, tapes, video
and FM all benefit equally as dramatically.

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

SDAs allow you to experience the spine
tingling excitement, majesty and pleasure of
live music in your home. You must hear the
remarkable sonic benefits of SDA 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."

polk
The Speaker Specialists

5601 Metro Drive, Baltimore, Md. 21215

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

and 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. I have an automatic, direct -drive,

quartz speed -controlled turntable

which will stop playing in the middle of
a record for no apparent reason. If I 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 I
do about it?-Robert Mayberger,
Rosedale, N.Y.

A. I 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
speed -setting potentiometers. My turn-
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

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 volume/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. What is 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. I am not at all
sure that there is a definite line drawn
between the two types, though these
days I 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 mid/high drivers are powered by a
single stereo amplifier in its two-chan-
nel mode.

I would like to use extension speak-
ers at a different location and to power
these extension speakers by my exist-
ing amplifiers. I 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. Q
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ANNOUNCING THE CBS COMPACT DISC CLUB

ANY 3 COMPACT DISCS FOR 4.00 :;.,.,W,.

i
357087

353771

357467

i
354902

359901. Mick Jagger -
Primitive Cool. (Columbia)
352534. Hoist: The
Planets -A. Davis, Toronto
Syrnph. (Digital -Angell
347955. Huey Lewis & The
News -Fore) )Chrysalis)
348979. Tina Turner -
Break Every Rule. (Capitol)
346478. Madonna -
True Blue. (Sire)

i

356667

356501

352948

U2 -THE JOSHUA TREE

1T
354449

356287 Suzanne Vega -
Solitude Standing. (A&M)
355958-395954.
Beethoven: Symphonies
Nos. 8 & 9 (Chorall-
Michael Tilson Thomas,
English Chamber Orch.
)Digital -CBS Masterworks)

357871. Tchaikovsky:
Waltzes -S. Comissiono
and Houston Symphony
(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 introduction to the CBS
Compact Disc Club, you can choose any
3 CDs listed in this ad for just $1.00. Fill in and
mail the application -well send your CDs
and bill you for $1. You simply agree to buy
2 more CDs (at regular Club prices) in the
next year -and you may then cancel your
membership anytime after doing so.
How the Club works. About every four
weeks (13 times a year) you'll receive the
Clubs music magazine, which describes the
Selection of the Month for your musical
interest...plus many exciting alternates. In
addition, up to six times a year, you may re-
ceive offers of Special Selections, usually at
a discount off regular dub prices, fora 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, or none at all, fill in the
response card always provided and mail it
by the date specified. You will always have
at least 10 days in which to make your

CHOOSE STATE-OF-THE-ART SOUND
IN THE LATEST CD RELEASES.

i

%oirrte

356444

i
359208

357889. Copland: Billy The
Kid; Appalachian Spring;
etc. -Bernstein, NY Phil.
(Digitally Remostered-
CBS Master works)
287003. Eagles Greatest
Hits 1971-1975. )Asylum)

346957 Steve Winwood
-Back In The High Life.
(Island)

345777 Peter Gabriel -
So. (Geffen)

W. NH4r
M O H4M

i

353821

Bnrhrn
lrrtsnllrf

357863

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

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

348649. Pachelbel Canon
& Other Digital Delights.
-Toronto Chamber Orch.
(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 $14.98 to $15.98 -plus
shipping and handling. (Multiple -unit sets
may be somewhat higher.) After completing
your enrollment agreement you may cancel
membership at any time; if you decide to
continue as a member, you'll be eligible for
our money -saving bonus plan. It lets you buy
one CD at half price for each CD you buy at
regular Club prices.
10 -Day Free Trial: We'll send details of the
Clubs operation with your introductory
shipment. If you are not satisfied for any
reason whatsoever, just return everything
within 10 days and you will have no further
obligation. So why not choose 3 CDs for
$1 right now.
ADVANCE BONUS OFFER: As a special
offer to new members, take one additional
Compact Disc right now and pay only $6.95.
It's a chance to get a fourth selection at a
super low price!

i

i

i

0:31-7IT6SNAliG

GEFFEN

355362

357616-397612

MOW

353946

MOTLEY CRÜE
Girls Girls Girls

I

a

355990

219477. Simon &
Garfunkel's Greatest
Hits. (Columbia)
348318. The Police -
Every Breath You Take
-The Singles. )A&M)
336222. Dire Straits -
Brothers In Arms.
(Warner Bros.)

355156. Vladimir Horowitz
Plays Favorite Chopin.
(Digitally Remostered-
CBS Masterworks)

i SLASH/WARNERBROS.

i

i

i

357939

BEETHOVEN
PIANO CONCERTO NO.5

PERAHIA  HAITIAN
CONCERTGEBOUW ARCH.

357657

356675

MADONNA

,

111'1(14

Girl Fr'

SURE

358507

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

346544. Kenny
G-Duotones. )Arista)
345751. Paul Simon-
Graceland. (Warner Bros.)
356279. Gloria Estefan
And Miami Sound Machine
-Let It Loose. (Epic)

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

CBS COMPACT DISC CLUB, 1400 N. Fn,itrt'dge
P.O. Box 1129, Terre Haute, Indiana 47811-1129

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

SEND ME THESE 3 CDs FOR ONLY $1.00

My man musical interest is (check one!:
(But I may always choose horn ony category)

Mr.
Mrs.
Miss

Prot First Nome

Address

ROCK/POP CLASSICAL

Iniiiol low Nome

City Apt

State Zip

Do you have a VCR? (Check one  Yes  No 709/S88

Do you have a credit card? (Check one.)  Yes  No

ADVANCE BONUS OFFER: Also send me
a fourth CD right now at the super low price
of lust $695. which will be billed tome.

CBS CUM( ACT I)LSC CU B: Thrre Haute, IN 47811 L

In:s olle, n noro.o,ode'n APO FPO Alosto. Howo,. Puerto Rro Pleose..nre for derun -A arre

Selections with two numbers contain 2 CDs and count as 2 -so write in both numbers.
© 1987 Columbia House I

Conodo'res,denrs...ii be se, .,r edt,om Tororro HHH/C2
Note: We reserve the right to relect any appliconon

or cancel any membership. HHJ/C3 I



TAPE GUIDE
HERMAN BURSTEIN

More on Tape Counters
In the May 1987 issue, I 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, I 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 I 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 I would op-
erate only one deck at a time, would I
degrade the quality of the signal being

recorded?-Ernst K. Renner, Mount
Vernon, Ohio

A. Your proposed connection has a
good chance of working without signifi-
cant audible effects, but I 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. I 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, including 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? I have
many old records which I 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. I have
read that a VCR's frequency response,
even a state-of-the-art machine's, is
very poor. I 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 HO
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, I 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, I guess l 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.

M you have a problem or question on tape
recording, write to Mr. Herman Burstein at AU-
DIO, 1515 Broadway, New York, N.Y. 10036. All
letters are answered. Please enclose a
stamped, self-addressed envelope.

16 AUDIO DECEMBER 1987



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.

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.



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. I have
used tapes from a number of manufac-
turers and have encountered 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 too 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 I would like to
purchase, but it has a wow and flutter
spec of 0.05%. How would you rate a
value of 0.05%?-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 flutter shall not be al-
lowed to exceed 0.05% at the 15-ips
speed, 0.07% at 71 ips, and 0.10% at
33/4 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, I

doubt that you will have a problem with
a deck that keeps wow and flutter to a
maximum of 0.05%, but I 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: 71/2-ips speed
coupled with quarter -track heads or
33/4-ips speed coupled with half-track
heads?-P. D. Sharma, Lakeview Ter-
race, Cal.

A. Let's refer to 7V2 ips with quarter -
track heads as format A and 33/4 ips
with half-track heads as format B.
Overall it seems that you are better off
with format A.

At 7V2 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 7V2 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-but the ad-
vantage is slight, because dropouts
tend to be minimal when high -quality
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
33/4 ips. Using a high -quality deck, it is
quite possible that you would hear little
difference, 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. I 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 I 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 -11a
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

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 put it, "., 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 FIRST 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 indistinguishable from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

VERCAR P 0. 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 -Ha were also routed directly
to a preamplifier and 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
AM stereo reception! Many could tell no difference
at all!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX -Ha is 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's 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 -Ha). Tune a
multipath-ravaged, hiss -filled FM station on 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
have tested..."

POWERFUL MUSICAL

Enter No. 19 on Reader Service Card
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technology



Where to feel the
Yamaha Digital Home Theatre.

ALABAMA La... - Inc-Birntinghain tw I.cation. Sound Distributors. Inc.-Iluntsville  The Record Shop Inc.-Montgomery Kincaid TV &
Stereo-"litsraloost ARIit)\.\ Hi Fi Sales-Mesa Emporia] .\udio Vide, -Tuscan  Jerry's Audio/ Vide. and More-Tuscon ARKANSAS Stereo Buff,
Fayetteville-Fayetteville \ ü Visions-Ft. Smith Leisure Electronics-Littleruck CALIFORNIA Honkers Sound Company-Berkeley Kustim Hi Fi Music
House-Burlingame Sound (so tds-Campbell  The Federated Group-Canoga Park Rogersuund Lab-Canoga Park Shelley's Stereo Video CT-Canoga Park
 Dow Stereo/Video-Carlsbad  Sounds b Dave-Chico  Dow Stereo/Video-Chula Vista Sound Distinction-Concord Pacific Coast Audio-Corona del Mar
 Audio Video Specialists-Downey  Dow Stereo/Video-El Cajon  The Federated Group-El Cajon Genesis Audio-El Toro Rogersuund Lab-El Tina The
Federated Group-Hullvwt mod  Tubes N Tunes-Livermore Act Electronics TV & HiFi-Lung Beach  Suuncl Goods-Mountain View Pro Audi() Elect runics-
( )akland Western Audio-Yalu Alto Rogers. und Lab-Pasadena  The Federated Group-Riverside  Stereo Showcase, lnc.-Sacramento  Dow Stereo/ Vide,,-
San Diego (two locations)  Harmony Audio Video-San Francisco  Maybruns Hi -Fi Video Ctr-San Francisco  The Stereo Store-San Francisco  Tubes N Tunes-
San Ramon  The Federated Group-Santa Ana  Burdick's-Santa Cruz  Rogersuund Lab-Santa Monica Shelley's Stereo Vicien CT-Santa Monica  Gulden Ear
Hi -Ft Video Ct -Santa Rosa  The Federated Group-Torrance Rogersuund Lab-Torrance Stereo Showcase, Inc.-Vallejo Rogersuund Lab-Van Nuys Thrifty
Electronics-Van Nuys Visalia Sight & Sound, Inc-Visalia Rogersound Lab-Westminster COLORADO SuundTrack-Arvada  SoundTrack -Aurora

Listen Up-Boulder  SoundTrack-Boulder Sunshine Audio-Colorado Springs Listen Up-Denver SoundTrack-Denver  SoundTrack-Highlands Ranch
 Snund Track -Litt leton Sunshine Audio-Pueblo  SuundTrack-Thornton CONNECTICUT Tweeter. Etc.-All Locations DISTRICT OF COLUMBIA
AudiuK rafters-Wash ington DELAWARE Sound Studio Inc.-Diver  Sound Studio Inc.-Newark Bryn \LnvrStereu-Wilmington  Sound Studio Inc.-
Wilmington FLORIDA Audio Spectrum, Inc.-Altamonte Springs  Sound Advice-BucoRaton  Sound Advice-Clearwater  Sound Advice-CuralGables
 Stereotypes-Daytona Beach  Sound Advice-Ft. Lauderdale  Stereo World-Ft. \lyers  Sound Advice-Hialeah  Sound Advice-Hullyw+ond Electronics
World-Gainsville Audio Tech-Jacksonville House of Stereo-Jacksonville  Sound Source-Marathon Audio Trend Inc.-Melbourne Southern Audio -
Merritt Island  Sound Advice-Miami  Sound Advice-N. Miami Beach Stereo World-Naples  Audio Spectrum. Inc.-Orlando Audio Spectrum, Inc.-
( Hando  Sound Advice-Sarasota Sound Advice-St. Petersburg  Suund Advice-Tampa  The Audit Beach Electronic Connection-West Palm
Beach  Sound Advice-W Palm Beach GEORGIA Hi Fi Buys-Atlanta ifive locations) Stereo City of Georgia-Agusta  Custom Sound-Albany Custom
Sound-Athens Merit TV & Sound City-Columbus Hi Fi Buys-Duluth Hi Fi Buys-Kennesaw Ken's Stereo Junction-Macon Hi Fi Buys-Morrow  The
Music Room-Rome  HiFiBuys-Tucker HAWAII Audio Center-Hnnululu Honolulu Audio&Video-Honolulu  The Audio Shuppe-Honolulu IOWA
Audio Labs Inc.-Des \I ities  Sound World-Fort Dodge IDAHO Music West-Nampa ILLINOIS Columbia Audiu Video-Arlington Heights United Audio
Centers-Aurora Alan's Creative Stereo-Bloomingdale  Glenn Rim's Audio Video-Champaign  Good Vibes-Champaign United Audio Centers-Chicago ( two
locationsi ['aimed Audio Centers-Deerfield LaSalle Electronics Inc.-Galesburg  Columbia Audi() Video-Highland Park Barrett's Entertainment-Kankakee

Unitek Electronics. Inc.-Lansing United Audio Centers-Niles Glenn Pnur's Audio Video-Normal Gill Custom House-I'alus Hills Columbia Audiu Video-
Rockford H.F. Hutch-Schaumburg 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-Greenwnnd Ovation Audio Video Spec-Indianapolis  Good Vibes-Lafayette Sight &
Sounds/Avalo Cunn-Michigan City Classic Stereo-South Bend Stereo Crafters-Terre Haute KANSAS Kief's Gramophone Shup-Lawrence Brands Mart
Stereo-Overland Park Audio Plus-Wichita  Custom Sound Inc.-Wichita KENTUCKY Ovation Audio Vide.>Spec.-Lexington LOUISIANA Art Culhv
Audio Specal.-Baton Rouge Lake Charles Music-Lake Charles  Sound Trek-Metairie  Specialty Sound Co., Inc.-\Monroe Wright's Sound Gallery-
Shreveport Wright's Sound Gallerv-Shreveport MARYLAND Soundscape-Baltinu,re  Soundscape-Baltimore  Stansbury Stereo-Baltimore Stansbury
Stereo-Baltimore Professional I'roducts-Bethescla Gramophone Ltd.-Ellicott City Hunt Audio-Frederick HuntAudiu-Hagerstown  Audio
Associates-Langley Park Audio Associates-Laurel ( iramophone Ltd.-Lutherville Stansbury Stereo-Perry Hall  Audio King-Rochester Audio
Associates-Rockville  AudiuK rafters-Rock ville  Sound Studio Inc.-Salisbury Stansbury Stereo-Timonium oMAINE The Great Nrther Sound-South
Portland MASSACHUSETTS Soundtrak Audit Fitchburg Music-Fitchburg  Waltham Camera-Waltham Tweeter, Etc.-All Locations
MICHIGAN The Stereo Shuppe-East Lansing Stereo Center Inc.-Flint Classic Stereo Ltd.-Grand Rapids Classic Stereo Ltd.-Kalamazun  The Stereo
Shoppe-Lansing MINNESOTA Audio King-Brooklyn Center Audio King-Burnsville  Audio King-Edina  Audio King-Mankato Audio King-
Minneapolis Audio King-Minnetonka  Audio King-Roseville  Audin King-St. Paul MISSOURI Flips Stere, Place-Ballwin Stereo One. Inc.-Cape
Girardeau "i'he Sound Room-Chesterfield  The Sound Room-Greve Coeur  Brands Mart Stereo-Kansas City Best Sound Inc.-St. Louis Stereo Buff-
Springfteld Flips StereuPlace-St.Louis MISSISSIPPI SuundTrek-Biloxi  HnuperSound-Columbus  HouperSound-Ilattiesburg  HouperSnund-
Jackson Hooper Sound-MeridianMONTANA Video Sat & Sound-Billings  Rocky Mountain Hi Fi-Great Falls Electronic Parts-Missoula NORTH
CAROLINA Stereo Sound-Chapel Hill Tart's TV Farm &Applian.-Fayetteville Tart's 'IV Earn. &Applian.-Goldsboro Stereo Sound-Greensboro Stereo
Village/Greenville-Greenville Stereo Sound-Raleigh Tart's TV Fun. & Applian.-Rocky Mount Tart's Tv rum. & Applian.-Wilmington Stereo Sound-
Winston-Salem NEBRASKA Center Stage Audi.) Videu-Kearney StereoWest -Lincoln Custo nil Elect ronics-Omaha Stereo West-Omaha Owulucations)
NEW HAMPSHiRE Tweeter Etc.-Manchester  Tweeter Etc.-Nashua Tweeter Etc.-Nashua Tweeter Etc.-Newington NEW JERSEY Stuart's Audio-
Englewood Ilal's Stereo and Vide ,-Lawrenceville Bryn\lawrStereo -\tapleShade  Perdue Radio-Montclair Sight &Suund-Murristuwn Rand's Camera
& Ili Fi-Tons River Stuart's Audio-Westfield NEW MEXICO \Vest Coast Sound-Albuquerque  Tune Crier Inc.-Clovis Trend Tech-Farmington West
Coast Sound-Santa Fe NEW YORK Mom's Music Systems-Albany Musical Designs Ltd.-Albany  Speaker Shop-Amherst Audio Genesis Inc.-Glens Falls

Lung Player Stereo-Goshen Audio/Video Den, Ltd.-Lake Grove Auto Sound Plus-Latham Audio Breakthroughs-Manhasset Audiu/Vicleo Exchange-
New Yitrk City Electronic Workshop Inc.-New li,rk  Grand CentrtI Radio-New York Audio Breakthroughs-New York City Audio/Video Exchange-New York
City CosnutphunicSound, Inc-New Yórk Cite Robson's57-New York City Continental Sound-Queens J.B. Sound Systems, Inc.-Rochester  Gordon
Electronics-Syracuse  Suund Odyssey Inc.-Wappinger Falls  Happy EarStereu-Watertown Video Breakthrough-The Media Room-Watermill Audio/Video
Exchange-Zest bury Harvey Electronics-All Locations  Perdue Radio-Ruth Locations Stereo Warehouse-All Locations OHIO Audio Corner Inc.-Canton
 Audio Craft Company Inc.-Cleveland  Custom Stereo Electronics-Columbus Palmy Stereo Center-Columbus Audio Craft CompanyInc.-Fairlawn  Audi,
Craft Company, Inc.-Findlay- Carlin Audio &Videu-Kettering Audio Craft Companyinc.-MayfieldHts. Audio Craft Company, Inc.-Toledo :\udi.>Craft
Company Inc.-Westlake Far East Audio-Waster OKLAHOMA The Sound Station-Bartlesville  Audio Tech-Lawton  Soundtrak-Okhthonqua City i four
IncationsI  Snundtrak-Tulsa ow,,locatiunisi  The Phonograph Ltd.-Tulsa OREGON Stereo Plant-Bend Bradfor's Hi-Fidelity-Eugene Sheckells Stereo -
Medford Chelsea Audio Video-Portland PENNSYLVANIA Hi -Fi House-Abington Bryn MawrStereo-Bryn Mawr Bryn Mawr Stereo-Camp Hill Hi Fi
House-Camp Hill  Bryn Mawr Stereo-Frazer Listening Post -Gibson ia Hi Fi House-Harrisburg  Jannen Systems-Hazeltun  Bryn Mawr Ste re,

Gary's Sight & Sound Exp.-Johnstown D.S. Audio-Lancaster Listening Post-Munrueville Bryn Mawr Stereo-Montgomeryville Stereo
Land Natrona Heights Bryn Mawr Stereo-Philadelphia  David Mann Audio-Philadelphia Listening Post-Pittsburg (two locatiunst  Bryn MawrStereo-
Quakertuwn  The Stereo Connection, Inc.-Scranton D.S. Audio-West Reading Bryn Mawr Stereo-Whitehall - Robert M. Sides Audio-Williamsport  Audio
Clinic-York  Bryn NLnvrStereo-Langhorne RHODE ISLAND Sounds Unlimited-Cumberland  Soundings-Newport "Tweeter, Etc.-All Locations
SOUTH CAROLINA Nlusic Machine-Anderson Audi() Warehouse, Inc.-Charleston Music Machine-Columbia Tart's TV Furn. & Applian.-Florence

Music Machine-Greenville SOUTH DAKOTA Audio King-Sioux Fall TENNESSEE Audition Hi Fi Inc-Kingsport  Modem Nlusic Audio-Memphis
Audio Systems-Nashville .two locations) TEXAS Sound Effects-Abilene High Fidelity, Inc-Austin two locations) Bruck Audio-Beaumont Audi.)

Video-College Station  Tape lbwn Audio Video-Corpus Christi  Custom Video-Dallas  The Federated Group-Dallas, Preston Royal Hillcrest High Fidelity-
Dallas (two lucatiuns)  Hume Entertain, Dallas Gal-Dallas  Howell Electronics-El Paso  Marvin Electronics Co.-Fort Worth  Hume Entertainment, Inc.-
Ht ustun (four locations)  B & M Electronics, Inc.-Houston Jett Sales-Lardo Audi() Techniques-Longview Harold's Electronics-\lidland Branch Patton
Superstore-Nacogdoches Harold's Electronics-Odessa  Sound Box-San Angelo  Audiu Concepts-San Antonio Bj()ms Audi,t Vide,-San Antonio  Audin
Tech-Temple  Sound Towne-Texarkana  Stereo& Record Center-Tyler Audio Tech-Waco  Ti,m Padgitt, Inc.-Waco  Audio Tech-Wichita Falls
UTAH Lynn's Audio &Video-Logan  Broadway Music-Salt Lake City  Arrow Audiu-St. Goirge VIRGINIA Audi() Associates-Arlington  Huldrens-
Charlottesville  The Sound Machine-Charlottesyille  Sounds Vnlintited-Danville Audio Associates-Fairfax  AudiuKrafters-Fairfax Audio Shuwrnum-
Franklin  Sound Approach-Newport News Audiotrunics-Richmond (two locations) Gary's Stereu& Video-Richmond (two locations)  Audintronics-Roanoke
 Huldrens-Ruanoke (two locations) Audio Associates-Springfield Audi.> Connection, Inc.-Virginia Beach WASHINGTON NlagnoliaHiFm&Video -
Bellevue  QC. Stereo-Bellingham \lagnuliaHiFi&Video-Lynnwood Magnolia HiFi&Video-Tacoma WISCONSIN American TV-Appleton Ente
Audio-Eau Claire learn Electronics #ü8-Janesville  Sound World-LaCrosse Flanner&HafsuosMusic-Nlogtton Horner &IlafsoosMusic-Milwaukee
 American TV-Oak Creek American TV-Waukesha WEST VIRGINIA The Sound Post-Princeton Vt'mOMING \lurphy Sight and Sound-Gillete
The New Nlusic Box-Laramie

YAMAHA DIGITAL HOME THEATRE



"The most
significant advance

in the control ofaudit9ry
space since stereo.

YAMAHA N,.TAo. rALo NlR

ROwri

"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 forYamaha's DSP-1 Digital
Soundfield Processor. Created byYamaha, the DSP-1
is a truly unique component that digitally recre-
ates the actual live acoustic properties of the world's
great concert halls and performance venues right
in your own living room.

So you can listen to any type of music in the
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
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David Ranada, Technical Editor
High Fidelity Magazine
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the DSP-1, 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 on any
of 16 user program memories.

The DSP-1 is 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 a demonstration at a Yamaha
dealer near you.

YAMAHA
Yamaha Electronics Corporation, P.O. Box 6660, Buena Park, CA 90622.

Dolby" isa Registered Trademark of Dolby Labs Licensing Corp.

St.,, ::0LIND 1

HPLL T'r'F'E



WHEN YOL
SEE CHIS...
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You are visiting a store that
cares about your music.

All 12 LIVEWIRE cables follow a consistent
design philosophy, they are designed to be
neutral and musically honest. One design
goal is never pursued at the expense of other
priorities. For example, we respect the
advantages that can be gained from "solid
core" cable. We experimented with many
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 LIVEWIRE cables are high value products that have been carefully engineered to
let your music through as cleanly as possible.

Cl
audioquest

"Products that bring your system to lile!"

P.O. Box 3060 San Clemente, CA 92672 USA Tel: 714-240-0604 Fax: 714-240-0791 Tlx: 4932012

Enter No. 77 on Reader Service Card



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

Continued from page 18

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. I am considering the purchase of

a cassette deck which, according to
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-

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-
clude 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. A

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

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

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

II JL

si net®
4701 Hudson Drive, Stow, OH 44224

Signet's Exclusive Ferrallipse"
Acoustic Lenst

B B B B

`,'I
D

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
tU.S. Patent No. 4,421,200.
Ferrallipse is a registered trademark of
Phase Coherent Audio, Inc.
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WHAT'S NEW

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 Geometry.
Rated frequency response
is 65 Hz to 23 kHz, ±3 dB,
and maximum power
handling is 150 watts. The
6 -inch woofer and 3/4-inch
dome tweeter are shielded
to prevent interference with
video screens. The cabinet
measures 12 x 7 x 103/s

inches and is available
in white oak, maple, 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 compatibility

Belles Power Amplifier
The polished wood sides

of the Belles 250 frame a
power amplifier delivering
125 watts per channel 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. Output 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 systems stem sound better
than I ever dreamed possible!"

-Leonard Feather, Celebratedjazz Critic
for the L.A. Times Washington Post
News Service and Author of many books including
"TbeJazz Years-Earudtness to an Era."

.z,
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^'"ia ~RR

.0~

"Listening to music has been my
vocation and avocation for a lifetime. I've spent...
countless hours sitting in front of bandstands while some of the
world's greatest musicians mesmerized me with their artistry.

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

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

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

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

The Great Professional Music Magazines Love BBE:
"The difference in processed audio and
non -processed audio is like the difference
between high-fidelity speakers with and
without pillows placed in front of them:

-Radio World

"There was no doubt the BBE processor
added more spatial quality, more tran-
sients and more clean highs. This is the
first black box that actually helped make
my music sound the way that I knew it
should. The effect is shattering!"

-Music Technology

"Whether you are playing LPs, CDs or
tapes, the system comes alive. Stereo imag-
ing seems improved and overall clarity is
enhanced. Put it between your source and
your amplifier, and you're in aural
heaven."

-Music & Sound Output

A few of the fine audio Dealers who proudly feature the BBE 2002:
 Ametron, Hollywood, CA  La Salle Electronics, Chicago. IL  Stereo Center-Flint, MI  Macy's, NY and NJ  Audio Junction, Pittsburgh, PA

 Hillcrest High Fidelity, Dallas, TX  Audio Craft, Cleveland, OH  Import Audio-Las Vegas, NV  Federated. Los Angeles, CA  Audio Exchange, New York, NY

For information on where to buy the BBE 2002 call us toll free at: 1-800-233-8346. (In California call 1-800-558-3963) or 1-714-897-6766.
(In Canada Contact Daymen Audio, 3241 Kennedy Road, #22, Scarborough, Ontario MIV2J9 or call 416-298-9644).

or write us at:

BISE.
5500 Bolsa Ave., Suite 245, Huntington Beach, California 92649

Enter No. 13 on Reader Service Card



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
61/2-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 Model
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 literature, 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
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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

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

' kIIpsch
A LEGEND IN SOUND'

P.O. BOX 688  HOPE, ARKANSAS USA 71801



WHAT'S NEW

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, a -e
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 -diver
subwoofer, is rated at
30 Hz to 20 kHz. Additional
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
Hgh headroom is

particularly us&ul in cars.
where high continuous
amplifier cower is harder to
achieve than :t 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 -310M 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
audible manua' 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
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()COUNTERPOINT

WINNER, AGAIN?
COUNTERPOINT builds the best

° amplifiers and pre -amplifiers you
can find at any price, anywhere.

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

Says who?

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

1.Ask the experts
For the past 3 years, each new Counterpoint

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

S1-20 Power Amplifier.. , hybrid technology at its best

.S1-4 Piwer Amplifier... Golden Sound Award: Stereophile,

1986 Class .4 Rating

Recent Counterpoint Awards - (clockwise from bottom)
Golden Sound Award. S1-4. Class lA Rating. L4R, SA -2. Class 1.4 Rating, L4R, SA -12.

Component of the Year, SA -5. Component of the Yéar. SA -3. Component of the Year.

SA -20. Design & Engineering. SA -1. Design & Engineering, S.4-4.

Innovations '86, SA -9/11.

2, Ask any audiophile
Ask your friends who treasure the magnificence of high -end sound.

Ask them what makes Counterpoint products better, and why.

3, Ask yourself
Learning about high -end audio electronics starts with hearing

Counterpoint products. Our dealers are intelligent, friendly, and eager
to demonstrate Counterpoint amplifiers at any time.

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

800-247-6468 IN CALIF: (619) 453-9090

COUNTERPOINT
Ucpt. C.. P.O. Box 12294, La Jolla. CA 92037

CANADA: Pro Acoustics, Inc., 227G Brunswick Blvd.. Point Claire, Que. H9R 4X5 (514) 694-4790

Enter No. 24 on Reader Service Card



SPECTRUM
IVAN BERGER

DOMESTIC DIVERSITY

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 I 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 long time. For listening in private
homes with roof antennas diversity

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 I 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? I find it useful to put
my impressions into words. Reading
my notes will often bring those
impressions back to me; even if I

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 list 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
"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

to

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." I

daresay you'll never find that question
on any other company's list or need it
on your own.
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B&W REVISES AN EQUATION.
THE RESULT IS UNBELIEVABLE.

B&0. have taken the Matrix quantum leap a stage

beyc nd. They challenged the view that only a size-

able and intrusive enclosure could possibly

procuce a sound of true monitor quality.
That equation between size and sound quality is
now rewritten by B&W in their Concept 90 series
CMIFCM2 loudspeakers. Giving an Incredible

response to the wide dynamic range of today's
compact discs.

At me end a rich and satisfying bass output.
At the other, fastidious reproduction of the

most delicate passages.

Her isa loudspeaker whose mighty

perormance is at home In
limed roomscapes... whose

appearance Is perfectly

atttned to design- U

conscious living.

The Matrix revolution - an historic breakthrough in enclosure design -

has lit the fuse. The honeycomb Matrix structure has virtually eliminated

unwanted radiation characteristics. Setting you free to enjoy the pure,
uncoloured sound of the drivers.

With one of the last great barriers to perfect sound reproduction lifted,
B&W have undertaken an intensive development programme using the

latest Computer Aided Design techniques This has brought about a
new generation, demonstrating B&W's sensitive shaping of audio for the

rest of the century. It's called Concept 90. CMI and C re the latest
progeny of the state of B&W art.

THE MATRIX REVOLUTION.
SETTING SOUND FREE.

CMI.
AN INCREDIBLE SOUND SYSTEM.

CM2. THE POWER. THE GLORY.

For the resolute perfectionist. Concept

90 reserves a -further dimension. The

supreme power and bass extension

la full 11/2 octaves morel of the CM2.

The CMI element crosses to the
slender sub -bass module of CM2 at

only 150Hz, leaving performance

unimpaired and giving a fully omni-
directional pattern of sound radiation.

Drivers are reflex loaded and deliver

perfect optimisation of output
and bass extension. In CM2
the maximum sound

pressure level is raised

to I07dB with superla-

tive accuracy and

stereo imagery. 4/

By moulding the CMI enclosure and Matrix in one

piece and using a new glass -fibre reinforced

polyester material, B&W have drastically reduced

cabinet thickness - normally 15mm - to just 5mm.

The result a gain of 46% Internal volume and a
bass output which completely belies the CMI's
diminutive size.

Bass/midrange performance has been refined by
the Introduction of a new version of the woven
KaVlar cone (used in B&W's celebrated 801 monitor).

System sensitivity of 85dB. Maximum sound

pressure level of 125dB (In 2,000 cu ft). The perfect

expression of the Concept 90 philosophy.

Enter No. 9 on Reader Service Card

B&W Loudspeakers of America
P.O. Box 653
Buffalo, New York 14240
(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
make progress simply by noticing an
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.

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. until
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've
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
a tape. Teac has a component that
combines a cassette deck and CD
player, and several companies have
similar tabletop systems.

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), I 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 I 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 is finished, it leaves the
tape cued up just past the point
where the leader ends.

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. I

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 I
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
$3.98.

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

Mail Booth
In the August 1987 issue, I 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 selling
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 I 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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A MATTER OF BALANCE.
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.

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

 VVe chose professional quality, 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
Or visit your authorized NAD dealer- For more Information send stns coupon to NAD (USA) INC. 1575 UNIVERSITY AVE. I NORWOOD, MA 02062

and hear the result of a thousand Name
Address

NAD

design decisions, correctly made. City State Zip
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TUNING IN THE TUBE

TV with a No -Inch Screen
It was the final episode of a

mystery series, and I 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 I stall for
half an hour till the episode's end, nor
could I get to my home VCR to tape
the ending. The next day, I 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 Lincoln
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
least 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 I

ever installed was for a BMW, but
I didn't install car stereo equipment
until several years thereafter.

The BMW was a motorcycle, and
the sound equipment 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. I

taped the remote to my handlebars,
with the cord running down onto the
tank. When I wanted sound,
I attached the radio to the tank
with rubber straps, plugged in the
remote, and rode off into the sunset.

The radio, as I 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, I 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 quality 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
techniques 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 lot 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
Des' n.

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

SOUND CHARACTERISTICS OF AN ESOTERIC
$3000 MODEL.

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

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

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

What transpired is now high fidelity history. From
the start, the Stereophile evaluation team was skep-
tical ("We wanted Bob to fail. We wanted to heara
difference'). They drove the product of Bob's round-
the-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

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

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

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

The M-1.Ot'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.

Magnetic Fiek1 PrnvM AmpMler .. r

(ARVh.IZ ,

VER_CNR PO Box 1237, Lynnwood, WA 98046

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

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

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

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

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

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

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.Ot's sonic equiv-
alent. You'll discover that the real winner of Bob's
remarkable challenge is you. Because world class,
superlative electronics are now available at reason-
able prices simply by visiting your nearest Carver
dealer.

SPECIFICATIONS: Power, 200 watt/channel
into 8 ohms 20Hz to 20KHz, both channels
driven with no more than 0.15% THD. Long Term
Sustained RMS power, 500 watts into 4 ohms, 350 watts into
8ohms. Bridged Mono power,1000watts into8ohms. Noise,
-110dB IHE A -weighted Weight, 20 lbs.

POWERFUL MUSICAL
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