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ATHENA. The preamplifier is in many ways the most
telling component in the audio chain. All too often
technical absolutism results in sound quality that is sterile,
unappealing, or aggressive. Yet bad lab performance
almost always indicates poor sonic integrity. With 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

AmericanRadioHistory.Com



AmericanRadioHistory.Com



DECEMBE 1987

Construction Projects, page 70

VOL. 71, NO. 12

FEATURES
A LIFE IN RADIO BROADCASTING Mortimer Goldberg 62
BUILD A POLARITY INVERTER Richard J. Kaufman . 70
BUILD AN OP -AMP POWER SUPPLY . Richard J. Kaufman 72
1987 ANNUAL INDEX 175

EQUIPMENT PROFILES
ONKYO DT -2001

DIGITAL AUDIO TAPE RECORDER Leonard Feldman 78
FORTÉ AUDIO MODEL 1 AMPLIFIER Leonard Feldman 90
AR MODEL X-10 RECEIVER Leonard Feldman 96
TECHNICS SL -P1200

COMPACT DISC PLAYER Leonard Feldman .... . 104
AUDIO CONTROL RICHTER SCALE III

ANALYZER/EQ/CROSSOVER Howard A. Roberson 116
AURICLE: ACCUPHASE DP -70

COMPACT DISC PLAYER Anthony H. Cordesman 128

MUSIC REVIEWS
ROCK/POP RECORDINGS Michael Tearson, Jon & Sally Tiven 132
COMPACT DISCS 141
JAZZ & BLUES 150

DEPARTMENTS
SIGNALS & NOISE 6
AUDIOCLINIC Joseph Giovanelli 8
TAPE GUIDE Herman Burstein 16
WHAT'S NEW 24
SPECTRUM Ivan Berger 30
ROADSIGNS Ivan Berger 34
AUDIO ETC Edward Tatnall Canby 38
BEHIND THE SCENES Bert Whyte 45
DIGITAL DOMAIN Ken Pohlmann 56

The Cover Equipment: Onkyo DT -2001 DAT recorder.
The Cover Photographer: Robert Lewis.

Audio Publishing, Editorial, and Advertising Offices,
1515 Broadway, New York, N.Y. 10036.

Subscription Inquiries, (800) 525-0643;
in Colorado, (303) 447-9330.

Radio Broadcasting, page 62

Bruce Springsteen, page 132

Onkyo DAT Recocei, page 78

AmericanRadioHistory.Com



A VIEW FROM THE TOP

HEATS/NK-July /986

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
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SIGNALS & NOISE

Glimpse into the Future
Dear Editor:

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

Many of the features the average
consumer looks for today at one time
represented the state of the art, but
these features have since filtered down
into moderately priced gear where the
rest of us can enjoy them too. Items
like MOS-FET amplifiers, digital tuners,
quartz -locked turntable drive motors,
dome tweeters and midrange drivers,
high -quality interconnects, and 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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Copyright 1987, AERO, Inc."

Enter No. 3 on Reader Service Card

AERO HOLOSONICTM
SPEAKERS do for your ears
what holograms do for your
eyes: give you a complete,
scientifically -based, natural three-
dimensional experience to
heighten your listening pleasure.

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

1Y>1;7IR 1>Glb4:lLD9ItFi!
BES

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
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A Class -A amp may have
less distortion than a
Class -B design, but the
latter yields more power,
other things being equal.

described, but it will not be linear: The
output waveform will not be a faithful
reproduction of the waveform of the
original input signal. To overcome this,
massive amounts of negative feed-
back are applied, reducing the nonlin-
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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SDA 28
$599.95 ea.
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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
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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

14 AUDIO/DECEMBER 1987

AmericanRadioHistory.Com



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
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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.
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The System...
The components you see were designed for the perfectionist

who desires remote accessibility
and uncompromised performance.

They are not inexpensive.
They are the finest we can make...

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

Each attains the pinnacle of perfection.
If you are in a position to invest in the finest in

music reproduction,
consider the Nakamichi Series -7 System...

PA -7 STASIS Power Amplifier, ST -7 AM/FM-Stereo Tuner,
CR -7A Discrete Head Cassette Deck, OMS-7All CD Player, and

the CA -7A Control Amplifier...arguably,
the most sophisticated preamplifier conceived by man.

You may audition Nakamichi Series -7 Components
at your nearby Nakamichi dealer.

Nakamichi
Nakamichi U S A Corporation 19701 South Vermont Ave . Torrance. CA 90502 1-800-421-2313, CA 1-800-223-1521

'STASIS is a trademark of Threshold Corporation.
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Wow and flutter's audibility
depends on an individual's
sharpness of hearing as well
as on the program material.

As far as the tape is concerned, it
seems to depend more on the individ-
ual cassette than on the brand. 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

ACCURATE

Distributed in Canada by:
evolution

technology
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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
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"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.
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WHEN YOL
SEE CHIS...

i
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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
AmericanRadioHistory.Com



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,

011

^'"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
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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
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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
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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
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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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ROADSIGNS
IVAN BERGER

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

Enter No. 20 on Reader Service Card

ACCURATE

Distributed in Canada by:
evolution
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Available amplifier power
in low-cost sound systems
will increase if (and when)
car voltages are raised.

More Power to You
Tomorrow's cars will have

electronically controlled engines,

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

Tomorrow's systems, therefore, may
not operate on 12 V. Lucas Industries,
Britain's leading supplier of car
electrical components, has suggested
that raising the voltage would allow
smaller currents to carry the same
total power. According to the

company, using 48 V, the highest
voltage they consider safe, would cut
the weight of a car's wiring harness
from 15.5 kg (34.1 lbs.) to 11.9 kg
(26.2 lbs.). This would save money on
copper and make the wiring easier to
run. The higher voltage would also
allow less costly semiconductors to

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

More to the point of this column, it
also means that the amplifier power
available for low-cost sound systems
would increase. An amplifier working
directly from today's 12-V power
system can produce about 4 watts
per channel; to produce more, it must
have a bulky and expensive power
supply to raise the voltage further.
Working from a 48-V system,
the same type of amplifier could
theoretically deliver up to 72 watts
per channel. (In practice, however,
various circuit losses would limit the
available power to slightly less than
the theoretical maximum.)

Chip Thrills
Integrated circuits have made many

new features possible in audio gear,
and nowhere is this more noticeable
than in car stereo, where there isn't
room for the thousands of discrete
components that one IC replaces.

One feature now becoming
commonplace, under several names,
is designed for travellers. Drive to a
new area, push a button, and all the
stations you memorized back home
are saved in a second set of
memories, while the presets fill up
with the strongest stations in your new
locale. If you're far enough into the
boondocks that stations are few and
far between, this is a wonderful
convenience. Used in an area where
the dial starts crowding up with
stations, it's still useful-if your tastes
are sufficiently catholic or run to
whatever kind of music is most

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

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

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

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

Not Just the Blues
Pioneer has introduced some

speakers in Japan whose model
name ("Carrozzeria") lights up in blue
while you drive-and in red, when
you put your brakes on.
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"It's no trick
to make a great speaker
when price is no object:'

Andy Petite, chief designer, Boston Acoustics

The 3 -way T830 Tower System.
It needs univ RI x 9',a of

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

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

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

"We designed the T830 to deliver exceptional
performance at a very reasonable price, and did it
by making knowledgeable and intelligent choices.
We custom -designed all three of its drivers: an
8" high -compliance woofer, 3Y2" midrange and
1" dome tweeter. No compromises here.

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

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

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

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

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

'In all measurable respects, the Boston Acoustics
T830 delivered outstanding performance. Few
speakers we have tested have had such a flat

frequency response or such low distortion, for
example, and most of those were considerably
more expensive... we were enormously
impressed.'
"When you compare the T830 against similarly -

priced systems, you'll also find it sounds better
in a number of ways. More musical, smoother, its
imaging more precise. And it can play louder without
distortion.

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

"If you'd like to know more about the 1830 and
other Boston Acoustics speakers, please write or
call. We promise to reply promptly:'

Boston Acoustics
247 Lynnfield St., Dept. A, Peabody, MA 01960
1617) 532-2111
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AUDIO ETC
EDWARD TATNALL CANBY

WHO KNOWS WHERE OR WHEN

ometimes the audio writer, what
*with the endless parade of new
products, gets dreadfully jaded:

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

Of course, I had long been hearing
those improbable initials, more of Al
Smith's well-known alphabet soup. I

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

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

one of the best, most fluent writers on
audio technicalities in the business-
wrote a test report on four DAT record-
ers for the July issue of Audio. Upon
reading it I had a whole new picture of
the audio future, sparked by Mr. Feld -
man's admirable examination of R-DAT
in the digital flesh. Blew my mind sky
high for hours.

Background. Keep in mind that the
analog cassette took a whale of a long
time to find its place in the consumer
audio market, not as a low -scale minia-
ture system (the original idea), not as a
replacement on tape for the LP, but,
rather, as something to complement
the LP in various ways from the low
end of the fi department all the way up
to the top. Remember the Nakamichi
1000? The proliferation of uses for this
handy miniature tape system was re-
markable. With it, at last, "live" person-
al recording took off, from college lec-
tures to concerts. Today's Walkman -
type miniatures in all their variety could
not exist without that cassette base,
nor could thousands of educational
and industrial applications. Nor, most
significantly, could the prerecorded
music cassette, which today parallels
the LP right through the catalogs. And
then, long before the VCR, there was
copying.

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

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

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

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

o
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The Boston Acoustics
Installation of the Month Contest

1986 Mazda RX-7 with the winning Boston Acoustics Installation of the Month.

Passenger -side door with 751 system: (left) angle -mounted 1" Varimount tweeter:
(circled) 51/4 woofer mounted behind fabric.

751 system m rear shock tower Lett: 1' Varimount tweeter angled to fire forward.
Right: 5i.: woofer mounted beneath factory grdlr

Our final winner: Jeff Cole, Wichita, Kansas
Jeff Cole had two goals for the stereo system to go into his 1986
Mazda RX-7. He wanted high performance with full bass, and he
wanted the entire system to be inconspicuous. To fulfill both parts
of that goal, Rolling Thunder of Wichita, Kansas, used existing
speaker mounting locations, and created a special enclosure for
the bass drivers. Two pairs of Boston 751 component speaker
systems were easily concealed in the doors and rear shock towers.
A custom-made enclosure was cleverly designed to house two
Boston 780LF subwoofers. This enclosure uses the air volume
of the spare -tire well in the rear, and only a very close look at
the perforations in the original factory carpeting suggests the
powerful bass system below. As a result, the performance and
the áppearance of the entire system gave Jeff everything he had
hoped for.

The winner's dealer: Rolling Thunder, Ltd, Wichita, Kansas
The winner's salesperson: Dennis Stovall
The winner's installation expert: Roger Smarsh
The winning system:
Boston Acoustics speakers:
751 systems in doors, including angle -mounted 1" Varimount
tweeters and 51/4" woofers mounted behind fabric. 751 systems in
rear shock towers. Varimount tweeters positioned to fire forward:
51/4" woofers mounted under factory grilles. Two 780LF sub -
woofers in custom enclosure in spare tire well.
Alpine: 7902 compact disc/tuner. 3528 amplifier (4 x 30 w/ch)
driving 751 systems. 3533 (60 w/ch) driving 780LF subwoofers.
3311 graphic equalizer w/subwooecr crossover.

...and our Grand Prize Winner!
Susan Codcga, Fort Collins, Colorado
The prize: A cruise for two to the Caribbean. (Value: $6000.)
Ivan Berger, Technical Editor and car stereo columnist for Audio,
plucked Susan Codega's name at random from all contest
entrants. Susan's good fortune continues, as she was also the
August contest winner.

What makes a winner.
Our thanks go to all who participated. Throughout the contest,

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

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

BostonAcoustics
247 Lynnfield Street Peabody, MA 01960 (617) 532-2111Before -and -after view of custom-made enclosure for 780LF 8 subwoofers.
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Artistry in Sound

ONKYO®

Compact I Ise Players
Integra Series

DX-530DX-330 DX -230 -DX -130 -DX -C600
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An Enlightening Experience. Listen to Onkyo's
New Line of CD Players with Opto -Coupling.
The technology behind the great sound of CD is optical technology, but there's no reason to limit it to the laser pickup.
Onkyo realized that something more was needed to obtain the best possible sound from compact disc, so they invented
Opto -Coupling. It separates The CD player's digital and analog blocks of circuitry electrically to eliminate DSI (digital
signal interference) and bring you CD sound free of digital pulse noise. Just as important as what happens to the digital
data signal midway between the laser pickup and the output terminals, however, is the integrity of its source - the
laser pickup itself. Onkyo's special vibration damping system helps prevent tracking errors and
the inevitable deterioration it signal quality that occurs when the error correction circuitry
must operate excessively.
This introduction to Onkyo's new CD player lineup ends, as it began,
with light - infrared light, that is. All of Onkyo's CD players (with
the exception of the DX -130) include remote control units for
extra convenience. In addition, the displays have been
upgraded to give you more information in an even
easier -to -read format.
In the dark about which CD player is for you?
Just audition one of these brilliant performers.
You're sure to be enlightened.

AmericanRadioHistory.Com



Light Bridges the Gap between
Digital and A.ialog
Onkyo's Opto -Coupling with the
Exclusive Opto -Coupling Module
All CD players contain both digital and
analog blocks of circuitry. If stray digital
pulses from the digital circuit block find
their way into the analog block, how-
ever, they can interfere with the music
signal and cause your CDs to sound
edgy and unnatural. Opto -Coupling
keeps digital pulse noise out of the
analog circuitry by electrically isolating
the digital block.
The music signal must nevertheless be
transferred to tie analog section some-
how, and this is where the "opto" of
Opto -Coupling comes in. Beams of light,
not electricity, transmit the necessary
signals via a "bridge" composed of
photocouplers and Onkyo's revolution-
ary "Opto -Coupling Modules." These
modules, an Ortkyo exclusive, each use
an limn strand of optical fiber to link
the emitting and receiving photodiodes.
This design reluces high -frequency sig-
nal leakage by approximately 13dB com-
pared with conventional photocouplers.
Since there is no electrical contact at all
between the digital and analog blocks,
DSI (digital signal interference) doesn't
even have a ciance to develop. The re-
sulting sound is clear and lifelike,
without the harshness sometimes asso-
ciated with the CD format.

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

Leak Frequency Characteristics of Optical -Coupling
Elements

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

Component mounted on circuit board
Printed circuit board

Foam rubber

Poly -laminated
non -woven

fabric seal

Foot

- Compound of zirconia
particles and electromagnetic
damping material

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

Chassis

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

Random Music Calendar
The Random Music Calendar Display is
another Onkyo innovation. Unlike some
"fixed digit" displays that simply show
the numbers of the tracks in memory,
the Music Calendar shows you the track
numbers in their playing order. It can
display up to 19 track numbers at once.
As soon as one track finishes, it
vanishes and the following tracks each
move up one notch. Best of all, the Ran-
dom Music Calendar works in all play
modes: normal play, memory play and
even random (shuffle) memory play.
In addition to the Random Calendar, the
DX -530's display also shows the number
of the track in play, index number, se-
quential memory indication (a track's
position in the memory sequence) and
elapsed/remaining time for both the
track in play and the disc (or memory
play sequence).

Random Music Calendar Display Functions

a..,..

3: 25 b9: v

 Patent pending
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SPECIFICATIONS

DX -530 DX -330 DX -230
D -A Conversion 16 bit with two-times oversampling 16 bit with two-times oversampling 16 bit with two-times oversampling
Signal Readout System Optical non -contact Optical non -contact Optical non -contact
Reading Rotation

Linear Velocity

About 500 - 200 r.p.m.(Constant linear velocity) About 500 - 200 r.p.m.(Constant linear velocity) About 500 - 200 r.p.m. (Constant linear velocity)
1.2-1.4m/s 1.2-1.4nits 1.2-1.4mis

Error Correction System Cross Interleave readsolomon code Cross interleave readsolomon code Cross interleave readsolomon code
Decoded Bits 16 -bits linear 16 -bits linear 16 -bits linear

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

Frequency Response 2 - 20,000Hz 5 - 20,000Hz 5 - 20,000Hz
Harmonic Distortion 0.003% (at 1kHz) 0.003% (at 1kHz) 0.03% (at 1kHz)
Dynamic Range 93dB 93dB 93dB

Signal to Noise Ratio 96dB 96dB 96dB

Channel Separation 90dB (at 1kHz) 90dB (at 1kHz) 87dB (at 1kHz)
Wow and Flutter Below threshold of measurability Below threshold of measurability Below threshold of measurability
Output Level 2 volts r.m.s. 2 volts r.m.s. 2 volts r.m.s.
Power Supply Rating
(4 -types)

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

SAC 120V, 60Hz
SAC 220V, 50Hz
S AC 240V, 50Hz
 AC 1101120/220/240V switchable, 50/60Hz

SAC 120V, 60Hz
SAC 220V, 50Hz
SAC 240V, 50Hz
SAC 110/120/220/240V switchable, 50/60Hz

Dimensions (W x H x D) 435 x 92 x 364 mm 17-118"x 3-5/8"x 14-5/16" 435x92x359 mm 17 -1/8"x3 -518"x14-118" 435x88x357 mm 17.1/8"x3.7/16"x 14-1/16"
Weight 5.6kg 12.3 lbs. 4.8kg 10.6 lbs. 4.8kg 10.6 lbs.

DX -130 DX -C600
D -A Conversion 16 bit with two-times oversampling 16 bit with two-times oversampling

Signal Readout System Optical non -contact Optical non -contact

Reading Rotation About 500 - 200 r.p.m. (Constant linear velocity) About 500 - 200 r.p.m.(Constant linear velocity)

Linear Velocity 1.2-1.4m/s 1.2-1.4m/s
Error Correction System Cross interleave readsolomon code Cross interleave readsolomon code

Decoded Bits 16 -bits linear 16 -bits linear

Sampling Frequency 88.2kHz two-times oversampling 88.2kHz two-times oversampling

Number of Channels 2 (stereo) 2 (stereo)

Frequency Response 5 - 20,000Hz 5 - 20,000Hz
Harmonic Distortion 0.03% (at 1kHz) 0.03% (at 1kHz)

Dynamic Range 93dB 93dB

Signal to Noise Ratio 96dB 96dB

Channel Separation 87dB (at 1kHz) 87dB (at 1kHz)

Wow and Flutter Below threshold of measurability Below threshold of measurability

Output Level 2 volts r.m.s. 2 volts r.m.s.

Power Supply Rating
(4 -types)

SAC120V, 60Hz
SAC 220V, 50Hz
SAC 240V, 50Hz
SAC 110/120/220/240V switchable, 50/60Hz

SAC 120V, 60Hz
S AC 110/120/220/240V switchable, 50/60Hz

Dimensions (Wx H x D) 435 x 88 x 359 mm 17-118"x 3-7116"x 14118" 435x 115 x 330 mm 17-1/8"x 4-1/2"x 13'

Weight 4.8kg 10.6 lbs. 6.0kg 132 lbs.

Onkyo System Remote Control Compatibility Chart

\Compact Disc Players Turntables
DX -330 DX -320 DX -230 DX -220 DX -200 DX -130 CP1057F CP-1055FII CP-1055F CP-1046F CP1044F

TX -108 A A A

TX -88 a A A A

TX-84/TX-84M A A

TX-82/TX-82M A

P3150VIM-5150 A < a

Cassette Tape Decks
TA -2140 TA -2130 TA -2090 TA -2058 TA -2058 TA -2048 TA -2036 TA -2028 TA-W460rta TA -R260 TAR240

TX -108 A A A A , ,. A ". A

TX -88 A A A A

TX-841TX$4M a _. A

TX-82/TX-82M A

P-3150V/M-5150 A A A a A

Remote control compatible
Only U.S. and Canadian models
are compatible.

ONKYO CORPORATION  Specifications and design are subject to change with or without notice.
Consult your ONKYO dealer for the power supply in your area.

ONKYO U.S.A. CORPORATION
200 Williams Drive, Ramsey, N.J. 07446, U.S.A.
Tel' 201-825.7950 Fax 201-825-8150

Enter No. 55 on Reader Service Card
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BEHIND THE SCENES
BERT WHYTE

COMPACT DISCANT
As I write, the furor continues un-
abated about the inclusion of a
Copy -code chip in all R-DAT re-

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

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

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

claiming the MOD would be capable of
10 million record/erase cycles! If an

~j:.i4
 .r .!1:2. dims._ ' 1. 

MOD recorder is marketed, it would
also be capable of playing convention-
al CDs, but existing CD players would
not be able to play MODs.

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

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

inertial navigation system; road maps
stored on CD-ROMs are displayed on
a CRT, and the driver follows the route
on the map through preset coordi-
nates. The problem of CRT legibility
under bright daylight conditions is

claimed to have been solved by the
use of a very high -intensity green
phosphor. Since it could be dangerous
for the driver to take his eyes off the
road to view the map on the CRT, a
voice chip announces key checkpoint
directions. Of course, optimum use of
the system would require a second
person in the car to act as a "naviga-
tor." In the most recent version of
CARIN, the metal wheels of the car are
the sensors for the satellite navigation-
al signals. Apparently, the CARIN sys-
tem has been brought to the point
where Philips could market it as early
as the spring of 1989!

As an additional comment on devel-
opments in CD-ROM, it is fairly well
known that storage density is so high
that 250,000 pages of text can be ac-
commodated on a single CD-ROM. A
friend of mine has just returned from
the Japan Audio Fair, and he tells me
that Mitsubishi has developed a new
microchip which can increase the stor-
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These anti -
resonant chassis
spacers are made with
Kyocera's proprietary
Fine Ceramics.

Fine Ceramics
laser guide shafts hold
their tolerances five
times longer than
other materials.

These are the CD features
they'll be copying next

3rd -order analog
filters cause less phase
shift than the 7th- and
9th -order designs that
others use.

While our supplied
remote controls are
great, this optional full
system remote control
lets you operate a
complete Kyocera
system from any-
where in the
house!

Since Day One,
every Kyocera player
has had true 16 -bit
oversampling.

The front fascia of all
our players is brushed
aluminum, not plastic.

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

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

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

reKHOCER2
Built right from the ground up.

Kyocera Electronics, Inc ,100 Randolph Road, CN 6700, Somerset, New Jersey 08873-1284 (201) 560-0060
Kyocera Canada, Inc., 7470 Bath Road, Mississauga, Ont., L4T 1L2, Canada (416) 671-4300

Enter No. 26 on Reader Service Card
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Producing CDs via the
DMM method can reduce
costs, and some claim that
the technique also makes
for superior sound.

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

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

F.R.E.D.
BREAKS THE SOUND BARRIER

IN YOUR LIVING ROOM

12 Change your home viewing from dull to dynamic with the breakthrough technology of Recoton's
3 F.R.E.D. family of MTS Stereo Decoders. Easy to install, each F.R.E.D. thrusts the action beyond

your TV screen-delivering theater -like sound that surpasses the best stereo TV on the market.
Leading audio authorities from STEREO REVIEW, VIDEO and VIDEO REVIEW agree that

13 F.R.E.D is a great way to transform your ordinary TV into an up-to-date stereo center at a fraction
of the cost of a new MTS stereo TV.

CO Available in amplified and non -amplified models for use with home stereo systems or self -
cc
c powered speakers, F.R.E.D. decoders can also syn-
° thesize dynamic stereo sound from non -stereo
(0 broadcasts. Some models also offer SAP bi-lingual

programming capability.
tq So break through to a new dimension of audio excite-

ment today with the MTS stereo technology of F.R.E.D.

RECDTDN®
THE PROVEN PERFORMERS
Audio/Video Accessory Specialists
46-23 CRANE STREET, LONG ISLAND CITY NY 11101
1-800-RECOTON.

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

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

In my December 1986 column, I de-
scribed Teldec's Direct Metal Master-
ing process for the mastering and pro-
duction of CDs. Thus far, Teldec has
produced about a half -dozen DMM CD
projects at their facilities in Hamburg,
West Germany. Perhaps a little too op-
timistically, the Teldec people had ex-
pected to make DMM embossing cut-
terheads and ancillary equipment
available to others by June 1987. I

have now been given information
which indicates that deliveries of DMM
CD equipment will commence in Janu-
ary 1988. Capitol Records in Los An-
geles will be the recipient of the first
DMM CD system in the U.S.; several
other major record companies will
soon follow, and then gradually such
major cutting houses as Bob Ludwig's
Masterdisk, Jim Shelton's Europadisc,
and Sterling Sound will go on -stream
with DMM CD equipment. I have been
told that when DMM CDs are produced
in quantities of 10,000 or more, signifi-
cant cost reductions can be expected.
Another interesting claim is that on in-
expensive CD players, the sound of
DMM CDs is superior to that of CDs
made in the conventional manner. I

hope to acquire some sample DMM
CDs soon, and I am looking forward to
auditioning them.

When first announced, CD -Video
was ballyhooed as "the successor to
the 45 -rpm single," but with discs at $8
or $9 each and with dedicated players
at $500, CD -V is not likely to set the
world on fire! Much more likely to re-
place the 45 -rpm single is the new 3 -
inch audio CD championed by Sony.
This little gem is capable of providing
up to 20 minutes of music. It can be
played directly on any CD player that
has an accessible center spindle, in-
cluding top -loading units. For most
front -loading players with motorized
disc drawers, an adaptor for the 3 -inch
CD is necessary; otherwise, it would
fall through the loading tray.
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The McIntosh XRT 22
Loudspeaker System delivers
The Nclntosi XT- 22 is the purest
expression cf the loudspeakers
scientist's endea .ors. It s the one
1g -it :ombiratior of ccnponent
-arts that has elt_dled tn.?, diligent
searcher for the budspeaker
_ridge to the darninioi of
reproduced musical real ty. The
sigh-frequercy 'adiator :olumn is
an illustration cf the right
_omb'natiort TFe 23 tweeter
=le rents cal rep-aduze 300 watts
sine wave input power a: 20 kHz,
.,rith the low st rTeascred
-iternodula=ior distortion.

3ecaLse each tweeter mechanism
-andies a snail cuanti_y of the
total Dower, extremely low
quantities of distortion are
developed. The total cclumn
aciales the energy in a half
:.yl ncrical time c3-orcinated sound
Meld. The low dislorticn,
3-ansparenci of sound, coherence
_'f sound images, cefin tion of
nt.sical instrurnerr:s, and musical
balance is simply a ree ation that
you must experience.

handcrafted with pride in the United States
by delicated;, highly traired craftspeople.

Extra Realism
Extra Depth

Extra Spaciousness
Extra Smoothness

Enter No. 48 on Reader Service Card

For information on the McIntosh XRT 22 SPEAKERS and
cther McIntosh products write:

McINTOSH LABORATORY INC.
P.O. Box 96 EAST SIDE STATION, DEPT. Al 17
BINGHAMTON, NY 13904-0096
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Dr. Sidney Harman, Founder and Chairman

of Harman Kardon.

Power. Precision. Performance. The new generation

of Citation separates goes far beyond its p ede-

cessors to create the ulfmate listening experience.

Designed and developed by Haman Karmen, one

of the most respected names in audio, every gener-

ation of Citation ims earned a reputation c.`

excellence with eudiophies aroerd the wr;ld A
true testing and proving grouna for the most
revolutionary audio concepts, C3'ation's innovations

have ultimately been featured rr, all Harman Kardon

zmponents

'eeped in audio
breakthroughs and

advanced aesigrs,
l-. man Kardons
Citation divson intro-
cf ced the vrorAd s

fist Ultrawidaband
wnlifier in :963-
the Citation 2
vacuum tube ampli-
fier. In 1972.1he

Citation 14, the first

F14 stereo tuner with

Piase Locked Loop
(ELL) MPX decoding

was introduced.  i 1977 the 15CWatt-per-ciaanel
Citation 19 became the rrst hover amplifies to
feature low negawve feedback. 981 saw re
introduction of the Citation XX. TS exclushe High

instantaneous Current Capability. (HCC) design
provided the instantaneous current required to

precisely drive and control any rudspeaker system.

Now, just as the original Citation separates

established design innovations tact were years

ahead of their time, the new Cfiatron series sets the

standards for the decade to come

The new Citation twenty -hree makes tuner design
history as the world's first Active lacking tl-ner and
the world's first srnthesi o tune- with Ana7g Fine
Tuning. This patented system daivers two aspects

of tuner performance that were Previously mutually
exclusive: high selectivity and high fidelity is

suaerior adjacent
are alternate channel
re' tion lets ycu
tune in more stations
wth more fipltty
than was ever before

possible.

A borough analysis of
atonal layout anc o stnct
cow 01 symmetnwl circuity
enErro rapid, accuote replo-
ducal of the musk spat.

iiREJECTION WI H lSE OF
ANALOG FINE "UNNG

Ann ONAL EFFECTIVE

_
ADJACENT CHANNEL SELECTIVITY

In contrast to traditional

methods, the Citation

twenty-three's Active

Tracking circuitry

provides previously

unheard of adjacent

channel selectivity,

with little or no

sacrifice in stereo

separation or THD.

e CITXION TWENTY  THREE  TYPCAL SINGLE IF TUNER

 NAFROW MCDE OF TYPICAL WIDE/MRROW "UNER

As tie wcrld's first High Voltage/High Current power
amplifiers the 200 -WO -per -channel' Citation

twenty-two and the 100 -Watt -per -channel' Citation

twenty fou redefr'ne amplifier design. With just the
flick of a wvtch, their exclusive High Voltage/High
Curent tecrlrtcJogy lets you select the optimum

mode for driving either E -Ohm or 4 -Ohm loud-
speakers. result is hpher power output and
cleaner, dearer sound than any traditional design,
witfnut drstcrtion, overheating or current limiting.

In a-1 area where the smallest In eiference can result
in the biggest problems, the new Citation twenty-one

preamplifier further ensues accurate signal repro-
ducion. is symmetrical circuitry and many
design red r ements offer the most precise

emp'ificatron for a difference you can hear.

Gold-plated input

jacks on the

Citation twenty-

one preamplifier

provide reduced

signal loss and
improved long -

tern conductivity.

Citafon's attention to detail can be seen
as veil as heard. The navy idled steel,
rubter-maunted chassis creates a solid,
vibration -free envronmerf that combines
world class styling with sephistcated
American -ndustnal design.

The new Citation series from Harman Kardon. The

next generatron of the wcrld's premier high fidelity
componer's

For trove inrhrmateor and yrou nearest dealer call toll free

1.506525-7600 Ext. 115 or write 24C Crossways Park West,

Box 915, W.rodbfry, New York 11797.

Citation
70Hz-2OkHz < 0099s THD uno B Ohms and into 40h -ro harman I kardon

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

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

Cats Direct. The quality is absolutely
identical to that found on Tom's stan-
dard CDs, and he will be offering a
series of these mini -CDs shortly.

Delos Records, too, is offering 3 -
inch mini -CDs, in a series called
"Pocket Classics." The first release,
entitled 2001-A Sonic Odyssey, con-

First Concerto Recording
in Nine Years!

HOROWITZ
PLAYS MOZART

Last year, he made history in Moscow;

this year, with Mozart! Vladimir Horowitz

has recorded his first Mozart concerto -
No. 23-with Carlo Maria Giulini

and the LaScala Orchestra.
Sonata No. 13 rounds out his fourth Deutsche Grammophon release.

, VLADIMIR HOROWITZ
The Last Romani ic

717111 --- - -- ;
HOROWITZ PLAYS MOZART

sl.u.i.uvwOrehm .

All selections available on CD, LP and cassette.

tains music from "Also Sprach Zara-
thustra" and other classical numbers
taken from Delos CDs. A free adaptor
for the 3 -inch disc is included. Delos
has an initial release of twenty 3 -inch
Pocket Classics drawn from its digital
music catalog, and they will be avail-
able for a suggested price of $3.99
each.

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

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

Many speakers today are supposed to be digital ready. But
what happens if there's something beyond digital?

The original Bose 901 Direct/Reflecting speaker was
ready for digital back in 1968, because it reproduced music with
realism and impact never before heard from a speaker. Today's
Bose 901 Series V adds some 350 design improvements to the
original's legendary performance. Unlimited power handling and
very high efficiency make the Series V speaker ideal for listening
to the best that audio presently has to offer-the digital compact
disc. And while no one can predict exactly what the future has
in store, one thing is certain: it will sound better on the Bose 901
system. Audition the complete line of Bose speakers at your au-
thorized Bose dealer. For more information, write: Bose Corporation,
Dept. AU, The Mountain, Framingham, MA 01701.

Enter No. 16 on Reader Service Card

Better sound through research.
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Ultimate Power.
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With a worldwide reputation for sonic excellence, the new
Luxman Receivers also deliver more power than ever before.

For over 60 years, Luxman audio compo-
nents have been internationally recognized
for their superb sonic quality.

However, the recent introduction of
compact dliscs with wide dynamics and high -
accuracy loudspeakers with low impedance

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

With the tremendous dynamic power of
the new Luxman receivers, our reputation
for "Ultimate Fidelity" is likely to change to
"Ultimate Power."

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

LJ
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The finest home audio components in the industry.. .

are available only at the finest retailers:
ALASKA
Pyra-nid Audio
(907 272-3111

AIA3AMA
Aulion
(205 871-2187
So.tiem Sound
(205 350-5801
(205 350-1582

ARIZONA
Snit1 Electronics
(6021445-1020
Bus Jensen's
Sxa,ed Advice
(6021 9558800
Warehouse Stereo
(603 782-9551
Wison Audio
(602 624-9976

ARKANSAS
Hi F House
(501) 793-5000

CALIFORNIA
Parady-ne Audio/Video
(231) 521.1780
Arretron
(21Z) 462-1200
C. Hansen Ltd.
(217) 858.8112
Dirrensions in Stereo
(213) 542-8521
Holgtron
(21 3) 4642632
LA Sounc & Comm.
(213) 472-9756
Meu oni Radio
(213) 240-1090
Rs rente Audio
SFems
(213) 39E-4205
Ropersot nd Labs
(213) 829-7119
Rogersound Labs
(2 13) 371-2411
Rdlersond Labs
(213) 594.9646
Safe & Sound
(213) 392-3031
Sarervisbn
(2.3)652-9510
Ceetury Stereo
(408)998.7474
Ceetury Stereo
(4'5)573-9644
Fefnary3
(415) 592-9480
Rrc Audio Electronics
(415) 654-6630
Standing Board
(415) 843-7031
Steno Pins
(416)86--1044
Stereo Pis
(416)328-3210
Western Audio Imports
(416)494-2552
~td of Sound
(415) 383-4.343
Whrtd of Sound
(435) 928-3101
Desert Sereo
(6119) 346-1733
Stereo Design
(6'9)573-0060
Stereo Wilimited
(3-9) 223.8151
\1Erehouse Stereo
(579)353-0680
Audio Exposure
(7-4) 24D-0742
Audio Today
(7-4) 891-7575
Executive Sound
(7-4)753-1520
Rc e -sound Labs
(7- 4) 594-9646
Rage-scund Labs
(7- 4) 39}8778
Solid State 1V -Audio
(7 4) 557-7370
Audio Video Concepts
6115 541-5778
Calif. Audio & Video
605) 6E7.5799

Casa Moore Stereo
(805) 323-8341
Casa Moore Stereo
(805) 832-6311
Dexter's Camera & Hi Fi
(805) 643-2172
GNP Showcase
(818) 577-7767
Northridge Audio Ctr.
(818) 993-1016
Rogersound Labs
(818)351.5421
Rogersound Labs
(818) 882-4600
Rogersound Labs
(818) 787-6863
Sound Center
(818) 883-2811
Sound Center
(818) 991-2685
World Class A & V
(818) 342-8100
Paradyme Electronics
(916)481-3900

COLORADO
Gramophone Shop
(303) 744-1283
Odin Sound
(303) 776-1767
Soundings
(303) 759-5505
Soundtrack
(303) 425-6700
Soundtrack
(303) 671-9399
Soundtrack
(303) 442-3600
Soundtrack
(303) 759-5401
Soundtrack
(303) 979-8900
Soundtrack
(303) 450-6677
Soundtrack
(303) 779-5003
Soundtronix
(303) 356.1588
Soundtronix
(303) 545.1097
Soundtronix
(303) 574-2900
The Sound Shop
(303) 636-1684

CONNECTICUT
Audiocom, Inc.
(203)637-3621
Audiotronics
(203) 838-4877
Carlton Stereo
(203) 744-6421
Hi Fi Stereo House
(203) 666-4740
Hi F Stereo House
(203) 674-9755
Take 5 Audio
(203) 777-1750
Zinno Music
(203) 755-3696

DELAWARE
Sound Studio
3302) 678-0100
Sound Studio
1302)731.1024
Sound Studio
1302) 478-9300

FLORIDA
Absolute Sound
.305)629-1930
Audio Advisors
305) 586-8497

Fox Audio
'305) 287-4335
Sound Design & Eng.
(305) 565-7210
Sound Plus Wood
(305) 391-1843
Stereo By Design
(305) 232-1812
Stereo By Design
1305) 344-3700
Vems Electronics
(305)391.3259
Audio Workshop
(813) 748-3868

Ci. sr For Stereo
(813)527-6863
Maurits Stereo
(813)876-11951
Stern. Garage
(813)775-.59005-.5900
Berren's Audio Lab
(904(721-1860

GEORGIA
HiFi Buys Custom
(4041266-1694
HA1WW
Aucic Shoape
(808)537-'931
BaseEnterlsinnsnt Ctr.
(808)533-6738
Hilz audio
(80,31935-:146

ILLNOIS
Audis. Ente -prises
(3'2:754-6056
AcirNdeo Encounters
(3'2`629.5000
Audio Visions
(312.980-4946
Columbia Audio -Video
(312'394-4770
Cotrnbia Audio -Video
(312 433-6010
Media Room
(312 966-5590
MMtiecoeding
(312 332-4116
Sounds Deluxe
(312 887.9818
Stereo Systems
(312 896-6464
Stereo Systems
(312 357-3046
Two Electronics
(312 658-3600
Counbia Audio -Video
(815, 964-4886
Stereo Sy9ems
(815 741-1350
The 3hoppe
(815 939-4014

INDIANA
Aud D Radio Speciaist.
(2' 9 255-6434
Casio Stereo
(2'9 483-0553
Casio Stereo
(2-s. 4830553
Classic Stereo
(3- 7) 282-5264
Classic Stereo
(3' 7) 6629344
Ouaicn Audio
(WI) 849-7729
TaeDoFertys Audio
(3 7) 648-7503
Mr Audic
(8- 2) 332-2192
Audio Correction
(8- 7 232-1663
Raley Electronics
(81.11 4796787
Riley Electronics
(81.') 8869543

EWA
Spencer Sound Syst.
(311) 354-1448
Wright's Sight & Sound
(51 5) 437-4814
Plano Electronics
(71.2) 252-4507

KANSAS
Audo Visions
(315)681-1751
Moto Electronics
(913) 381-8585
Nelson's
(913) 267-2200
Uniersity Audio
(913) 841-3775

K_.ITUO(Y
Mac Voeo By Design
(302) 425-3333
R my Electronics
(502) 6852264
R sey Electronics
(932) 821-5620

Risley Electronics
(502) 4113-4444
Audio Connection
(60e 432.8132
Ova ioa Audio
(60) 2780335
Sight Ir Sound
(60E) 91.4036
Sands Around Town
(60E) 8646487

LOIISANA
Stereo 6 Fecord Cent.
(3' II: 861-2666
Steeoi Record Cent.
(31s:865-6223
MARY_ ND
Dissereing Ear
(30 494-8990
Myer-Emoo
(30-12168-áO00
SoundlSludio
(30 15.46-3181

MASSACHUSETTS
Tay -zed Sound
(413199-1420
The Music Store
(414774-2836
Aucio Jdeo Environ.
(617)164-8001
Eleen: Gramophone
(61.) .433703
Enoor. Aucio
(617) 236-4646
Him Fidelity House
(617) -99.9737
Nantucket Sound
(617)`31-3161
Nauanket Sound
(617) 532-5777
Naulucket Sound
(617)34.0700
Nantucket Sound
(617)'71-4434
Nantucket Sound
(617)348.-6622
Nantucket Sound
(677) 326-2344
Sarno II
(617) 396-5454
The Music Box
(61177( 235-5100
The Music Forum
(617) 343-9393
The burst Forum
(6-7)532-0660
The A.usic Forum
(6-7) 534.4431
Trille- Stereo
(6-7)484-7847
Aucic Concepts Inc.
(6-9)699-9819

MCHGAN
Stereo Center
(3-3)239-9474
Weer Alternative
(3- 3)549-3100~Inc.
(3- 3)669-5600
~we Audio
(5.71322-1230
Classic Stereo
(6 31957-2130
Classic Stereo
(6 51381-6049
Lalgois Stores
(6 6)733-2528

M WNESOTA
Team Electronics *163
(218'739-4443
Amalgamated Audio
(537 286-1328
Amalgamated Audio
(507 452-1965
Midwest Satellite A & V
(57'238-2233
Audi. By Design
(8712 475-1443
Fist Ifech
(6:12 377-9840
Pacific Sound
(7D1 258-1032

MISSISSIPPI
A6omoiie Audio
(i1 956-8158

The Sound Circuit
(601: 445-2377
The Sound Circuit
(601:638.6033

MISSOURI
Hi Fi Fo Furr
(3141647-3606
Sound Central, Ltd.
(3141892-9988
Wrighrs Sight & Sound
(816(685-7208
MONTANA
Elec7onic Parts. Inc.
(406( 5433119
Sourd Pro
(406; 449-4945
Sound Pro
(405 453-4364

NEVADA
Import Audio
(7021731-2300
Import Audio
(7021731-4918

NEW HAMPSHIRE
Audo Of New England
(603) 2253313
Audo Of New England
(6031524-1532
Cuomo's
(603) 993.1904
Lakeside Stereo
(603) 524-1532
Soundsaions
(603) 776-1402

NEW JERSEY
AC. Audio Vdeo
(20-)526.1777
Atlantic Stereo
(201) 390-0780
Entertainment
Envianments
(201)941-5329
J S Audio
(201) 292-2799
Landes Audio
(201) 879-6889
Leonard Radio
(201)26'-5525
Monmouth Stereo
(201) 842-6565
Sanm Sound
(20') 575-8910
Stereo C ty
(20')561.5577
The Sound ng Board
(201)445-5006
Sourdworls
(609) 751-1900
Sound Waves
(609)645.1222

NEW MEXICO
Soundlceas
1506:292.1188
The Sound Room
1505: 524-7080

NEW YORK
Audio Exchange
1212; 964-4570
Audio Exchange
1212. 982-7191
Audio Salon
;212i249.4104
7,'Ixne Audio
:212,741.7370
Cusbm Media Design
:2121689-5916
Inlegnaled Media Design
12121645.0229
Leonard Radio
(212) 840-2025
Muse Masters
(212) 840-1958
Nev Yak Video
(212) 755-4640
Park Avenue Audio
(2'2) 6856102
Gordon Electronics
(3'5)446.9440
Audio Exchange
(5'6)334-7077
Audo Exchange
(51E) 2952100

Designation's Stereo
(516: 822-5277
Designaton's Stereo
(5161473-4242
Sound Insights
(5161536-9160
Video Brea.dhrough
(5161726-4411
Audio Sound Systems
(5181783-0938
Great Northern Stereo
(5181561-8909
Chemung Electronics
(607) 962-4606
Chemung Electronics
(607) 733-5531
Chemung Electronics
(607) 272-2225
Raw Pholt~
(716) 442-8230
Stereo Shop
(716) 442-2879
Stereo Shop
(716) 621-4050
Stereo Slop
(716) 424-1820
The Stereo Advantage
(716) 632-9038
Clone Audio
(718) 987-2850
Continental Sound
(718) 459-7507
Leonard Radio
(718)803-1111
NYC Media Room
(718) 783-2113
Sound On Wheels
(914) 471-9880

NORTH CAROLINA
Auáohaus
(704) 256-6911
Mac's TV
(704)437-2494
Audio V duo Concepts
(919) 7251010
Anoerson Audio
(919)633-3611
Microwave Audio World
(919)446-1200

NORTH DAKOTA
Pacific Sound
(701) 258.1032

OHO
B & B Appliance
(213) 842-5600
B & 8 Appliance
(216) 261-5600
Hammond Electronics
(216)497-0070
Classic Stereo Of Ohio
(419)228-9422
Sight In Sound
(513)474-4776
Sight Ir Sound
(513)931-7601
Sight Ir Sound
(513) 772-6500
Sight In Sound
(513) 471-5602
Sight In Sound
(513: 248-1110
Stereo On Wheels
(513 898-4590
Stereo On Wheels
(513 866-4131
Stereo On Wheels
(5131 253-3113
Hammond Electronics
(6141237.2504
Hammond Electronics
(6141278-9292
Hammond Electronics
(6'44522-8467

OKLAHOMA
Audio Midwest
(405) 733-4567
Contemporary Sounds
(405) 755-0795

Sound Staion
(918)3362240
The Phonograph
(918)665-5363

ORE 301.1
Focjs Electronics
(5031364-3289
Hawthorne Stereo
(503:234.9375
Sheocell's Stereo
(503.476-5282
She'rell's Stereo
(503: 773-3732
Stern Plant
(503 3829062

PEN4SYDIANIA
Sassafras Audio
(215 7761941
Sassafras Audio
(215 527 3856
qa.safrasAudio
(215 3577400
Sassafras Audio
(215 884-0292
Sassafras Audio
(215 627-2913
Sassafras Audio
(215 3622180
Sowed Shack
(413 224.7000
The ,sterling Pout
(412144.3-6160
The Jsteeing Post
(4121681-8433
The Jsteeing Pout
(413 8561199
Hi = House
(717156A-7688
Hi = House
(71 TA 737-7775
M 31A Stereo Equip.
(717) 524-9182
Su-rmit Audio -Video
(7176 28.-2770

SOUTH CAROLINA
Frawley Electronics
(800)77--7340
SOUTH DAKOTA
Wedtem Stereo
(605) 332-5535

TENNESSEE
Hi F House
(6-S)693-4331
Liresey Ward
(6'5)33--4434
Nlclolsons Stereo
(615)3V-4312
TIte.Bound Room
(615)928-9233
New Car New Wave
Eiectonis
(90 )38E-9186
New Ware Car Stereo
(90 ) 668-6711

TEAS
Audio Video Designs
(213)437-9500
Hiferest iigh Fidelity
(213) 523-0575
Hilerest -sigh Fidelity
(213) 352-9757
Hone Eetertainment
(213) 931-8585
Presbn Trails Audio
(214)243-9104
Slam & Record Ctr.
(214) 793500
Stereo & Record Cfr.
(214) 297-1933
Stereo & Record Ch.
(214: 938-9401
Stereo & Record Ctr.
(214: 5E1-7455
Toed" Audio Ctr.
(254. 783-2866
Audio Video
(409 696-5719

Brock Audio
(409) 832-0276
Bjorn's Audio Video
(512)646-6991
Discovery Audio Video
(512) 396-2333
Metes International
(512) 727-8933
Showery Stereo
(512)682-1221
Groove Audio Video
(713) 523-2900
Soundroom
(806)353-9171
Sound Idea
(817) 277-1924
Sound Idea
(817)346.4500
Sound Idea
(817) 284-4503
The Sound Room
(915) 594-8201

UTAH
Audition
(801)467-5918
Broadway Music
(801) 355-1110
Hi Fi Shop
(801)621-5244
Lynns IV & Stereo
(801) 752-6564

VERMONT
Mountain Music
(802) 775-2308

VIRGINIA
Contemporary Sounds
(703) 371-4815
Excalbur
(703)548.3113
Myer-Emco
(703)536-2900
The Audio Center
(7)3)982-8793
Digital Sound
(834)424-5850
Sounds Unlimited
(834) 792-6717

WASHINGTON
Brown's
(206)457-4150
Dasco Electronics
(306)943.1393
Sound Authority
(206) 525-2202
Sound Authority
(206) 575-4544
Sound Authority
(206) 577-0900
Home Entertainment
(206)881-1265

WASHINGTON D.C.
Myer-Emco
(202) 293.9100

WEST VIRGINIA
Red Piper
(304: 733-2030
Red Piper
(3041 529-3355
Red Piper
(304i 255-0235

WISCONSIN
General Electronics
(414i 964-7660
General Electronics
(4141281-6651
Wisconsin Electronics
(4141921-5555
Wisconsin Electronics
(v14 423-2910

WYOMING
Murphy Sight & Sound
(307) 682-4771
The New Music Box
(307) 742-3774

LXMiN
Eater No. 5 on Reacher Service Card
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DIGITAL DOMAIN
KEN POHLMANN

A FIXED STAIR

IIget asked a lot of questions. The
question that gets asked the most,
and the one I find the hardest to

answer, concerns the workings of digi-
tal oversampling filters. More and more
CD players employ this method for out-
put low-pass filtering, but I find that few
people really understand what's going
on. The situation hasn't been helped
by the hocus-pocus advertising inflict-
ed on consumers by some of the man-
ufacturers trying to elevate their digital
filter designs over those of the compe-
tition. Lackluster explanations in the
audio press also haven't helped. I

know I've tried, but I've never been
satisfied that I've gotten the message
across. This month (and next), let's
delve into the topic of filtering, and
specifically digital filtering. Although
it's somewhat tricky, rest assured that
when you understand digital filters, al-
most everything else in your CD player
is cake.

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

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

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

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

Thus, a low-pass filter must follow
every audio digitization system. At first
glance, this means an analog filter suit-
able for processing the analog signal
as it leaves the digitization system. En-
gineers have been designing analog
filters for a long time; there would
seemingly be little trouble with this par-
ticular assignment. Ideally, we would
like to attenuate all audio frequencies
above the half -sampling frequency yet
not affect the lower frequencies in the
audio band. Moreover, we would like
the transition from the unfiltered to the
filtered frequencies to be very sharp.
This would let us make the usable
band space as broad as possible to
yield an extended and flat frequency
response.

An ideal filter would have a flat pass -
band (the audio range which the filter
passes), a steep or brick -wall filtering
characteristic, and a stop -band (the
frequencies which the filter eliminates)
attenuated to below the system's
quantization resolution. In addition to
these criteria for frequency response,
an ideal filter would not affect the
phase of the signal or any other time -
domain characteristic.

In practice, implementing such an
ideal filter presents a number of engi-
neering challenges: A brick -wall de-
sign means compromise in other pa-
rameters, such as flat pass -band and
low phase distortion. To alleviate the
problems inherent in a brick -wall re-
sponse, we could design filters with
more gradual cutoff; these, for exam-
ple, would not exhibit phase nonlineari-
ties. However, the frequency of the
half -sampling point would have to be
raised, to place it in a sufficiently atten-
uated part of the filter characteristic.
Therefore, a higher sampling frequen-
cy, much higher than that required for
a sharp cutoff filter, would be needed

56 AUDIO/DECEMBER 1987
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PHILIPS
DISCOVERS
AMERICA.
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NOW
WAIT TILL
AMERICA

DISCOVERS
PHILIPS.

The first reviews for the CD 960 compact disc player (top) are in, and the verdict is
unanimous: This is the new "CD reference standard." The FA 960 integrated amplifier

(bottom) brings out the true potential of the CD sound-with 100 watts per channel at 8 ohms
(D s 0.03%1. Its CD Direct mode eliminates every avoidable source of noise and distortion.

American audio and videophiles will finally hear and see

for themselves what they've so far only heard about. As one

American publication reported, "Philips of the Netherlands is

one of the largest electronics companies in the world"

More to the point, "It was the vast Philips research and

development facility that invented the Compact Cassette, the

[laser optical] video disc, and the Compact Disc'

In fact, "Most non -Japanese CD players, including most

WORLD -CLASS I tCHNOLOGl EUROPEAN
1987 N.:X.P. lbn.unur F.Ieelnmics Corp. Nurlh :Xmerican Philip.lbmp:uiy.
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of the 'high -end' audiophile machines... employ Philips chas-

sis and circuits'

Our fame and technology have preceded us. Our products

are new here. Products for people who demand the best.

EXCELLENCE.

This sophisticated 4 speaker stereo television receiver
127H326SB1 provides 10 watts per channel with a 27" diagonal flat

square black matrix picture tube and advanced digital features.

For more information, and for your nearest Philips dealer,

call 1-800-223-7772.

PHILIPS PHILIPS
Enter No. 51 on Reader Service Card
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THE NEW TECHNICS AV RECEIVER
COMBINES SOPHISTICATED REMOTE
CONTROL TECHNOLOGY WITH
ADVANCED AMPLIFIER CIRCUITRY.

NEW CLASS A AMPLIFIER CIRCUITRY
Technics New Class A Amplifier circuitry
varies the bias across the output tran-
sistors in accordance with the signal
level. This is designed to allow an ampli-
fier to combine the low distortion of
Class A operation with the high effi-
ciency of Class B. Additionally, Technics
Synchro-Bias system is designed to help
reduce amplifier distortion by keeping
the power transistors in a ready state at
all times, so they don't switch on and off.

COMPUTER DRIVE AMPLIFIER
TECHNOLOGY
This design uses sensors to monitor the
amplifier's output stage. Using the input
data from the sensors, a microprocessor
constantly adjusts the operating charac-
teristics of the output transistors. When
combined with New Class A circuitry,
this amplifier technology helps provide
accurate reproduction of music.

ELECTRONIC GRAPHIC EQUALIZER
With an electronic graphic equalizer,
such as the one in the SA -R510, you have
powerful control. The listener can pre-
program and store various equalization
curves into memory and then recall any
one of them at the touch of one button.
One equalizer setting might be used for
listening to rock, another for jazz, etc.

TECHNICAL SPECIFICATIONS FOR SA-R5I0

AMPLIFIER SECTION: Rated minimum sine wave RMS;

power output, 201-z-20kHz; both channels driven,
100W per channel (0.007% THD, 8 ohms).

DYNAMIC HEADROOM: 1.2 d8 (8 ohms).

GRAPHIC EOUAUZER SECTION: Band level controls,
+ 12 dB - 12 dB (2 dB step); center frequencies, 63Hz,
160Hz, 400Hz. 1kHz, 2.5kHz, 6.3kHz. 12.5kHz.

Technics
The science of sound

The use of digital filters
puts the burden on digital
processing, which is stronger
and more versatile than
analog circuitry.

Fig. 1-In digital playback, a smooth
waveform containing only audio -band
signals (A) is reconstructed by the
D/A converter into a staircase shape (B).
This contains the sampling frequency
plus an infinite series of sampling -

A

B

FRt;,UE. NCY-Nz

C

frequency multiples and images of
the original signal's audio -band
spectrum. Low-pass filtering smooths
the waveform (C) and removes the
images.

to achieve the same flat frequency re-
sponse. To limit the sampling rate and
make full use of the band space below
the half -sampling point, brick -wall fil-
ters at both input and output of the
system are a necessity. Our problem is
now stubbornly defined.

Basic filter elements of various types
can be cascaded (repeated in series)
to sharpen the cutoff. The greater the
number of repeated stages, the steep-
er the filter-until the ideal filter fre-
quency response is approximated. Un-
fortunately, as the cutoff steepens, the
phase shift increases as well. Compact
Disc players might require ninth -order
filters; the cutoff would look like the
North Rim of the Grand Canyon (that's
good), but the phase shift might ex-
ceed 360° at 20 kHz (that's bad). Such
a phase shift would introduce nonlin-
ear time delay across the audio fre-
quency band.

The resulting group delay, which
measures the change of phase shift
with respect to frequency, causes high
frequencies to be delayed relative to
lower frequencies. The delay in-
creases toward the cutoff frequency of
an analog filter, creating a kind of "time
smear" in the signal. With an analog

60

brick -wall filter, this frequency -depen-
dent group delay at 20 kHz might be
10011S relative to 0 Hz. Whether gross-
ly audible or not, it is certainly measur-
able. Obviously, it is preferable to
avoid any such group delays in the
frequency response of a CD player.

Given the problems with analog fil-
ters, we might wonder, is there some
way of interfacing digital storage with
the analog world without using analog
filters? The answer is yes and no.
When the output filter is placed after
the D/A converter, it is necessarily an
analog device. But there's an alterna-
tive: Filtering can be implemented in
the digital domain before the D/A con-
verter. Using digital filters, we can
place the burden on the back of digital
signal processing-a stronger and
more versatile beast than analog cir-
cuitry. With clever manipulation of the
numerical data itself, we can alleviate
the need for an output brick -wall filter.
And yet, even then, we'll still need an
analog filter, albeit a fairly harmless
variety.

Next month, we'll see how digital fil-
ters work and what they and analog
filters have in common. The delay until
then is, as you'll see, appropriate. ul
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NOW TECHNICS LETS YOU CREATE
AN AUDIO/VIDEO EMPIRE AND

CONTROL IT FROM FAR, FAR AWAY.
Start with the new 100W A/V remote control

receiver that puts you in complete control.

Imagine. Commanding an audio/video empire with just
one remote control device.

Imagine. Controlling a compact disc player. And a cassette
deck. And a turntable. All from across the room.

Then imagine expanding this remote control empire to include
compatible Panasonic TV's, VCR's and even other brands.'`

Now it is all a reality. With the new Technics 100W AM/FM
stereo remote control receiver (100 watts per channel at 8 ohms,
20Hz-20kHz with 0.007% THD) and compatible components.

The new SA -R510 has also been engineered with a built-in
electronic graphic equalizer/spectrum analyzer. So you can
make precise adjustments to bass, treble and mid -range
sound. There are even 24 AM/FM station random access
presets for instant recall.

The new Technics remote control receiver. The beginning of
an audio and video empire you can control from far, far away.

Technics
The suer ce of sound

Ou.w'i 8yntlhwfxr AM/FM Menlo R.oMrv SA-RSp

Yp1 -Y-

M/w J -
e 111 g g 1. a DIP. VON VOY CD

W1uMw Dail WW1 MM. 1 tirtlYr

* See dealer for details.
* * Equalizer not operable by remote Enter No. 47 on Reader Service Card
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A Life In Radio

Broadcasting

Talk shows have been one of radio's
enduring formats, and often their
hosts have become quite famous.
Here Arthur Godfrey interviews
Adele Jergens, who was notable
first as a Broadway showgirl and
later as a movie star before breaking
into television.

Mortimer Goldberg

Techniques and equipment used in broadcast
have varied over the years, but they all had
to provide a smooth, realistic show.

My life in broadcasting ran the
gamut from the relatively prim-
itive to the ultra -sophisticated.

I'm fortunate to have experienced a
taste of each.

I joined the CBS Radio Network as a
broadcast engineer in 1951. While
television was firmly on the scene with
ever-increasing popularity, it had not
yet lessened the popularity of radio.
Dramatic, variety, and music programs
were still on the network schedule, and
I was lucky to have been part of that
"old-time radio."

Though I spent most of my career as
a tape editing specialist, I was also
involved in the live radio soap op-
eras-Helen Trent, Our Gal Sunday,
Ma Perkins, Guiding Light, Wendy
Warren and the News, etc. The dialog,
commercials, and sound effects origi-
nated from one studio in New York; an
organist, providing theme and bridge
music, worked out of a second studio.
A second studio was necessary be-
cause, due to the musicians' union
rules at the time, the organist in New
York could be heard only in the East-
ern time zone. Therefore, while the out-
put from the cast studio was distribut-
ed on separate lines to A.T.&T. facili-
ties in each of the three time zones, the
output from the New York organist's
studio went only to the Eastern facility.
For Central/Mountain and Pacific time
zones, organists at the CBS stations in

Chicago and Los Angeles supplied the
missing musical components.

Scripts of episodes were supplied in
advance to the organists. Aside from
the established opening and closing
themes, which had specific time allot-
ments, the virtuosity of each organist
was depended upon to provide the
mood music for scene setters, punctu-
ation for scene endings, and back-
ground music behind the dialog,
where appropriate. Once the complete
program reached each A.T.&T. facility,
it went out over the line network to
affiliated stations in each time zone.
Sounds complicated? It certainly was,
but it worked for many years.

The soap operas continued in se-
quence through the course of an after-
noon, and usually six studios were ac-
tive for the broadcasts. It was the re-
sponsibility of master control to proper-
ly interconnect the studios and route
the programs to the proper lines to
A.T.&T. at the scheduled broadcast
times.

The engineer in the cast -studio con-
trol room mixed all the elements of the
drama. In the studio itself, another en-
gineer was responsible for playing
commercials, which were usually on
12- or 16 -inch transcription records.
The engineer had two turntables and a
small mixing console, and he wore a
split headset, which provided program
in one ear and turntable output for re -
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They docúmentary was

one of the new forms
of radio broadcasting
made possible by
magnetic recording.

cord cueing in the other. In addition to
the recorded commercials, it was also
not uncommor to have a commercial
delivered live by an announcer.

A minimum of two sound -effects
men were assigned to a program, with
one responsible for "manual effects"
and the other for effects on records. If
a script called for extra -complicated
sound patterns, additional help was
assigned.

The area where the manual effects
were produced showed great likeness
to a garage sale. A variety of doors
were individualy mounted in wooden
frames; the frames were on wheels to
provide mobility. The assortment in-
cluded automobile, wood, and screen
doors, and each could be easily oper-
ated from a gentle open and close to a
forceful slam. Slate slabs, sheets of
hard wood, and gravel -filled boxes
were arranged on the floor; these were
walked upon in order to simulate vari-
ous types of footsteps. Also on hand
was a five -step staircase. An assort-
ment of shoes with different sole and
heel materials were used to provide
authentic sound. The difference be-
tween male and female walking pat-
terns also had to be considered. Creat-
ing the sounds of footsteps moving
from a gravel path, to a stone walk, up

some steps, and across a wooden
porch to the front door resembled a
Fred Astaire dance routine.

A wide mixture of paraphernalia cov-
ered a table for numerous needs.
These included a door knocker, a
doorbell chime, and a telephone
mounted on a box with a two -position
key, which offered a telephone bell
ring on one side and a busy signal on
the other. The hand manipulation of
cellophane created a reasonable fac-
simile of the sound of a crackling fire.
All of this coupled with whistles, sticks,
paddles in water, and so on contribut-
ed to the ambient sound requirements.

The sound -effects record console
consisted of three adjacent turntables
with variable speed control. The tone -
arms were of the same vintage as the
old home phonograph, which used a
changeable steel needle as the stylus.
However, we used "cactus" needles
instead. These sharply pointed fibers
required frequent change, but they
caused less record wear and were less
prone to producing objectionable sur-
face noise. The record speed was 78
rpm, and a change of pitch for a sound
was accomplished by adjusting the
variable speed control. For instance,
the sound of an automobile slowing
and coming to a stop was achieved by
reducing the speed of one record to
lower the pitch of the engine; segueing
to another record provided the braking
sound of the car coming to a stop.

An interesting technique was em-
ployed to cue a record to areas other
than the beginning. Back slipping a
record with a cactus needle was not
recommended because of its delicate
tip, so a mark was made near the de-
sired position with blackboard chalk.
With the normal clockwise motion of
the table, the stylus would etch a visi-
ble line in the chalk at the desired point
of pickup. These cueing aids were pre-
pared in advance; when ready for use,
the stylus was placed in the slotted
mark on the record. A dampened cloth
removed the marks afterwards.

The cast microphone was the fa-
mous RCA 44BX, which was a ribbon -
element, pressure -sensitive (velocity)
microphone. It had a figure -eight pat-
tern, providing full pickup in front and
back, with decreased sensitivity on
each side. Various vocal perspectives
were achieved within a 1- to 2 -foot ra-

dius of the microphone. An actor, en-
tering the scene from across the room,
would project his voice to the side of
the mike while gradually moving to its
front and continuing his dialog.

A valuable production aid was the
isolation booth. An enclosure about
twice the size of a telephone booth, it
contained a microphone and a baffle
enclosed earphone which was at-
tached to the microphone stand. The
earphone provided cues to the actor
and was adjusted for proper hearing
level without the danger of feedback.
The microphone could be filtered to
simulate a voice on the telephone or
any other effect that couldn't be
achieved with the regular cast mike.

Echo or reverberation effects were
produced in an echo chamber. This
was a long, narrow room, approximate-
ly 25 feet in length and about 4 feet
wide, whose walls were covered with
angled and highly polished wood pan-
els. A microphone was located at one
end, and a speaker was at the other
end. All control rooms had a pair of
lines to and from master control which
were designated "Reverb Line" and
"Reverb Return." Master control would
patch a control room to and from any
of the three echo chambers. An ampli-
fied bridge of the sound source to be
echoed was fed to the speaker in the
chamber. The sound traversed the pol-
ished panels with directed compound-
ing and bounce, arriving at the micro-
phone at the opposite end. The ampli-
fied output of this microphone termi-
nated at a control -room console
position. The degree of reverberation
was determined by the amplitude of
the microphone output, which in turn
was controlled by the setting of the
reverb return pot.

During this period, I was involved in
an incident which in retrospect I con-
sider funny, but at the time I was sure it
would prematurely terminate my ca-
reer at CBS. I was assigned, as vaca-
tion relief, to the famous police story,
Gang Busters. The usual complement
of sound -effects equipment, and then
some, was present. While in the studio
setting up the mikes, etc., I noticed a
box and a telegraph key on the sound
table. The sound -effects man, noticing
my interest in it, said, "Don't touch it,
it's hot." He then left to pick up a cable
from the stock room. I wondered what
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was the big deal about a telegraph key
and oscillator being "hot."

The cast and the director were seat-
ed around a table, engaged in the first
script reading, prior to the "on mike"
rehearsal. Physically, they were no
more than 10 feet from where I stood. I
decided to practice a bit of Morse
code, feeling that the sound would be
unobtrusive and would not interfere
with their script reading. However, the
attempt resulted in a barrage of gun-
fire, the sound of which had not been
equalled since World War II. What no-
body had told me was that this tele-
graph device replaced the usual hand-
gun for gunshot effects. A tray of blank
shells was housed in the box, and the
shells were fired by the action of the
telegraph key.

Everyone jumped to their feet at the
barrage I unleashed, with the excep-
tion of two, who fell off their chairs and
onto the floor. Scathing comments
were directed at me, none of which I

heard because I had been deafened
by the noise. (As a matter of fact,
everyone suffered from temporary
hearing impairment.) The sound -ef-
fects man heard it all in the corridor,
came running in, and screamed, "I told
you it was hot!" That he did, but it

would have been better if he had told
me what it was. Everyone's composure
was eventually restored, and we pro-
ceeded with the task at hand-the
show. Fortunately, the mishap oc-
curred early, and there were hours of
rehearsal before air time. By then, all
was forgiven but not necessarily for-
gotten.

Live broadcasts were quickly re-
placed as the benefits of tape record-
ing became apparent. The shows then
were prerecorded and aired from tape.
This resulted in a much more flexible
production schedule, one that was not
dependent on precise broadcast
times. Another advantage, in terms of
economy, was that the shows no long-
er had to be re-enacted for the West
Coast; all we had to do was run the
tape again. It's interesting to note that
tape recording had a psychological ef-
fect on the actors. Continuity was man-
datory in a live broadcast, and in order
to maintain that continuity, quickly im-
provised ad libs often covered a mis-
cue in script reading. Once they real-
ized that tape could be edited and

imperfections repaired, the actors and
actresses became more relaxed. Two
or three takes became common; later,
in an editing session, the show could
be assembled to perfection. The mis-
takes would find their way to the cut-
ting -room floor. The same later applied
to music programs, where skillful tape
editing repaired the "clinkers."

As I mentioned at the outset, the
majority of my 35 -year career in Tech-
nical Operations at CBS Radio was de-
voted to developing skills in tape re-
cording and editing, and to applying
those skills to the production of many
programs. One of my assignments was
a program called World Music Festi-
vals. This was a summer replacement
for the live New York Philharmonic
broadcasts. The year was 1952; for the
first time, concerts and recitals from
the major music festivals of Europe
(Salzburg, Amsterdam, Edinburgh,
London, etc.) were being broadcast in
the United States on a regular weekly
basis. Jim Fassett, CBS Radio's Direc-
tor of Music, who also served as com-
mentator for these programs, attended
the European concerts and selected
the works for our broadcasts. He re-
corded his commentary separately,
and all was shipped back to the U.S.
for assembly into the final product.

Following scripts closely, the sound -
effects men would slam doors, which
sometimes were the real thing simply
brought into the studio and mounted.
In other cases, miniatures were built
specially for the purpose.

AUDIO/DECEMBER 1987 65

AmericanRadioHistory.Com



On radio, it was possible to commit
murders by firing blanks in real
revolvers, throwing bags filled with
sand down steps, and chopping
cucumbers with an axe. It was a test
of ingenuity.

At the time, tape recording was still
in its infancy, and international stan-
dards were not yet established. Bias
frequencies and equalization meth-
ods varied among manufacturers in
Europe and the U.S. As a result, when
tapes of these magnificent symphon-
ic performances were played on
American machines, the quality was
poor. Excessive or insufficient bass,
lackluster highs, a strident conglom-
eration of over- or underemphasized
frequencies, all indicated that the fre-
quency response curve of the record-
ings was not flat.

To correct the problem, we request-
ed that the various recording organiza-
tions provide us with a sweep of fre-
quencies from 100 Hz to 12 kHz, with a
1 -kHz reference. This tape was includ-
ed with every shipment, and with the
use of a program equalizer, the boost
or attenuation of frequencies, as re-
quired, restored the sound to a true
reproduction of the originally recorded
concert. All the tapes were dubbed
through the equalizer before the mix-
ing and editing began. Of course, by
today's standards, 100 Hz to 12 kHz is
not considered high fidelity, but at that
time it was rated very good.

The difference in equalization stan-
dards was but one obstacle that had to

be overcome. The physical character-
istics of the tape itself also varied con-
siderably. It was made of acetate,
which easily broke apart. This was not
a real problem, as splicing tape cor-
rected that. The oxide coating and its
inadequate adherence to the acetate
backing was the major pitfall. As the
tape travelled across the playback
head, residue oxide was left in the
gap, and a static charge built up. This
caused audible pops and clicks, which
of course required that the dubbing
process be stopped and the heads
cleaned. The clear audio segments
were but 10 minutes in duration; this
clear period was extended to 20 min-
utes by using absorbent cotton against
the tape before it entered the head
assembly. The cotton captured the ox-
ide residue sufficiently to delay its ad-
verse effect on the playback head. It
was only the European -made tapes
that presented this problem. The three
leading American brands at the time -
3M, Audio Devices, and Soundcraft-
did not.

Another problem was that some of
the European recorders had their head
assemblies facing the back of the ma-
chine. Tapes recorded on these ma-
chines were received with the oxide
out on the reel. Rather than reverse
winding all the tapes before working
with them, we would flip the tape 180°
before it entered the head housing.
This flip was done prior to the tape
guides, so proper tape alignment to
the heads was unaffected. This same
flip was repeated during the rewind
process so that the reels were returned
as originally shipped.

It has been said that necessity is the
mother of invention, and this certainly
applies to the way we played back
tape toi air. The World Music Festival
broadcasts were 21/2 hours long. The
leading professional -type recorder of
the day was the Ampex 200, which
was the size of two modern-day con-
sole machines placed side by side.
The Ampex operated at 30 and 15 ips,
with 15 ips being the standard speed
used in our operation. At 15 ips, a
4,800 -foot, 14 -inch -diameter reel was
required for each hour. The low motor
torque of the machines required about
3 seconds of run-in for stabilization in
order to render a wow -free start. For
the top of the program, the few sec -
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onds required was easily compensat-
ed for by backtiming. However, the
World Music Festival programs often
had lengthy works which did not readi-
ly accommodate themselves to conve-
nient reel changes. Segueing from one
reel to the next often was required
within the music, and effective "wow -
less" crossover was mandatory. We
devised a foolproof solution by placing
a 3 -inch stripe on the back of the Reel
1 tape, with a red china marker, 5 sec-
onds before the end of modulation.
This was spliced to leader tape to end
the reel. A long length of leader tape
started Reel 2, with a mark 5 seconds
before the start of modulation. This
mark on Reel 2 was lined up directly on
the playback head. In the process of
playback, when the mark on Reel 1

entered the head housing, Reel 2 was
started. The pot on the console for
Reel 2 was left open, and the cross-
over between the reels resulted in a
smooth continuity of the music. Since
each reel ended with leader tape,
watching for the mark was no hard-
ship, as the end of the reel was readily
visible.

During the course of the New York
Philharmonic broadcast season, live
from Carnegie Hall on Sunday after-
noons, we had opportunites to exhibit
the versatility of tape recording. There
was a 20 -minute intermission during
the concerts, and Jim Fassett and I

collaborated in presenting "Experi-
ments in Sound" for some of the inter-
mission features. (Others were devot-
ed to interviews with celebrities of the
concert world.)

Some of our experiments involved
changing tape speed, which yielded
vast changes in the pitch, timbre, and
duration of common sounds. A bicycle
bell was transformed to a fire gong, a
tugboat whistle to an ocean liner's
horn, a woman's sobbing to a baby's
cry. These were all created by chang-
ing the recorder to a speed above or
below the recorded speed of the origi-
nal sound. The speeds of a tape re-
corder (30, 15, 71/2, 33/4, 17/8 ips) are
equal multiples of each other. An
equal -multiple change in speed results
in an octave change, relative to the
original pitch. In addition, for each
halving of speed, the time duration of
the sound is doubled.

One of our intermission features was

devoted to an experiment with a ca-
nary and a flute. The recording of a
canary trill was reduced in speed by a
factor of four. This reduction lowered
the pitch four octaves and quadrupled
its original duration. The high-pitched
rapid trill was converted to a mid -fre-
quency range of individually discern-
ible notes. The transformed sequence
was played for the first flutist of the
New York Philharmonic Orchestra. He
listened carefully with a headset and
played his flute in harmony with the
canary. This was by no means an in-
stant event, but took considerable re-
hearsal time to perfect. The excerpt
ran 1 minute and was divided into 15 -
second segments to facilitate a suc-
cessful blend. The completed seg-
ments were edited together to form a
1 -minute canary/flute duet. The speed
of the final mix was increased by four
times, to match that of the original ca-
nary trill; this effected a 15 -second se-
quence of sound that resembled har-
monizing canaries. The demonstration
and description of each step filled the
20 -minute intermission.

The canary/flute feature led to a
more ambitious undertaking, which
was one of the most acclaimed inter-
mission features in the series. This was
called the "Symphony of the Birds."
From among hundreds of bird species
monitored, 21 were selected for the
sustained note content of their songs.
We recorded the songs and changed
pitch and duration as with the canary,
but variable capstan speed was used
to create harmony between the calls. A
one-third difference between the fre-
quency of vibration of sounds results in
harmony when the sounds are mixed
together. To illustrate: "A" above mid-
dle "C" on the piano is a 440 -Hz tone.
This is the note struck when members
of an orchestra tune their instruments.
The one-third variation below the fun-
damental frequency is at 293 Hz, and
the tone one-third above the funda-
mental is at 587 Hz. A mix of 440, 293,
and 587 Hz results in harmony above
and below the fundamental frequency
of 440 Hz. If a 440 -Hz tone were re-
corded at 15 ips and played back at
10 ips, we would get a 293 -Hz tone; if
played back at 20 ips, a 587 -Hz tone
would result.

Capstan motors are hysteresis types
and are frequency sensitive for speed

Maintaining integrity
of speech flow with
natural sounding pauses
was a difficult task
for the tape editors.

regulation more so than to voltage
changes. They lock in on the power
line frequency of 60 Hz. which is very
stable. A variable oscillator -controlled
power amplifier provided the power
source to the capstan motor; by going
from the 60 -Hz standard to 40 Hz and
to 80 Hz, we obtained the desired
pitches. All mixes from the variable -
speed machines were recorded to the
"show tape" at the standard 15 ips.
The melody formed was derived from
the tonal structure of the original bird
call. Through these manipulations, a
three -movement symphony was creat-
ed, with 21 bird species comprising
the orchestra.

Broadcasting possibilities knew no
bounds as a result of this magnetic
strip called tape, and it contributed
greatly to the emergence of the radio
documentary. One of the first, and per-
haps the most significant, was the Ed-
ward R. Murrow Hear It Now series.
The coverage of the McCarthy hear-
ings in the Senate was among the best
remembered episodes. I was fortunate
to be one of the tape editors on this
series along with two colleagues, Ed
Gille and Joel Tall. (It was Tall who
developed the tape -editing block
known as the EdiTall. A masterpiece in
its simplicity and effectiveness, it has
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Experimental tapes
made by changing
speeds could turn
a simple bicycle bell
into a ringing gong.

maintained its worth through continued
use to this day.)

Time and deadline pressure is com-
mon to all business and industry, but I
don't believe any other area has to
contend with quite as much of it as
broadcasting does. In the radio docu-
mentary, massive amounts of recorded
material had to be condensed into the
relatively limited time allotted to the
broadcast. Scores of interviews, actu-
ality with natural sound, and transition-
al music bridges all required blending
with the narration of the host. The
amount of pertinent material that we
could fit into a broadcast was in-
creased considerably by the editing
out of the "uhs," "ahs," and other hesi-
tations of the interviewees. In some
cases, one-third of the total time of an
interview was wasted by these
thought -seeking utterances of no con-
sequence. We were careful to maintain
the pacing and the normal cadence of
speech; by preserving normal breath-
ing patterns, regardless of the eliminat-
ed portions, a well -articulated state-
ment resulted.

No editing was ever performed that
would alter the intended meaning of a
statement. One of the most difficult as-
pects of maintaining this integrity was
dealing with voice inflection. Often the

needed comment would be in the
midst of a continuing sentence of unre-
lated subject matter, so attempting to
remove it would produce a comment
ending with an upward inflection. Cut-
ting at that point was impossible be-
cause it was completely unnatural, and
it would be very obvious that further
comment had been eliminated. Very
often it was possible to retrieve from
"outtakes," or to borrow from within the
interview, a matching syllable which
ended with the proper downward in-
flection. Dubbing out this desired sylla-
ble at a level matching its new location
and splicing it in place did the trick.
These operations always kept the
juices flowing.

The recording of material in the field
was accomplished with the aid of por-
table recorders such as the Nagra and
the Uher. Both were reel-to-reel re-
corders; when taken into the field, a
technician would have to accompany
the reporter to tend to the machines. In
1967, the appearance of the cassette
recorder was a definite boon to radio
news coverage. The ease of loading
and operating, ample recording time,
light weight, and excellent audio quali-
ty all favored its use in the hands of the
reporter.

The instant success of convenient
recording "on location" prompted im-
proved means of getting material back
to the studio. Reporters always used
the telephone for transmitting their re-
ports back to the base. The tinny
sound quality was accepted, because
with it came immediacy and, in most
cases, the good intelligibility that this
method afforded. While the cassette
recorder vastly increased the variety of
material which could be broadcast, the
limited frequency response of the tele-
phone made this method of transmis-
sion less and less trustworthy.

It has always been difficult to obtain
complete reliability in the phone com-
pany's lines for remote broadcasts.
Out of the necessity for improved au-
dio quality, one ingenious piece of
equipment emerged, the Comrex low -
frequency extender. The pass -band of
an ordinary telephone circuit is about
300 to 3,000 Hz. The extender shifts
upwards, by 250 Hz, the frequency of
all audio fed to it. As a result, audio
with content from 50 to 100 Hz is shift-
ed upward to a range of 300 to 350 Hz,

which places it in the pass -band of the
normal telephone circuit. The size of
the unit used in the field is about the
same as that of a standard -sized port-
able cassette recorder. Back at the
studio, a decoder accepts the audio
from the telephone and down -shifts the
frequencies by 250 Hz, restoring
everything to normal. As a result, the
strident, tinny sound is transformed to
a more natural timbre.

The success of the extender prompt-
ed Comrex, and others, to apply the
same theory to the upper frequency
band, where the higher frequencies
are down -shifted to place them within
the telephone's pass -band. When both
high and low frequencies are being
shifted, two telephones are required. A
comparable two -telephone configura-
tion is used at the studio for the decod-
ing process. The end result is audio
quality from 50 to 5,000 Hz, which
equals a good voice -grade broadcast
line. Who ever said that you can't make
a silk purse out of a sow's ear?

Like the tape cassette, the cartridge
was another big development for the
broadcast industry, revolutionizing the
airing of music, sound signatures,
news pieces, and commercials. The
cartridge contains a closed loop of
tape and comes in various time dura-
tions, from 10 seconds to 10 minutes.
Sizes are chosen to satisfy specific
needs, i.e., 35 seconds for a 30 -sec-
ond commercial, 65 seconds for a 1 -
minute commercial. Record cuts run
about 3 minutes, on average, so a 31/2-
minute.cartridge can cover many of a
disc jockey's music selections.

As a cartridge is started in record
mode, a 1 -kHz pulse known as the
primary cue is automatically applied
on the control track. The intended au-
dio is recorded on the program track,
and at its conclusion the cartridge is
permitted to continue running, since
the primary cue will automatically stop
the cartridge. The cartridge is now
cued to the start of the audio and is
ready for play. Once the audio source
is transferred to cartridge, reliable
playback is achieved merely by press-
ing a button.

The clean, instant pickup of audio is
certainly what prompted the car-
tridge's use for music. Cueing of re-
cords is eliminated, as disc jockeys
play their music by conveniently slip -
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ping cartridges in and out of the play-
back units. The key factor in cartridge
operation is never to manually stop it,
but to allow an automatic stop. There is
no visible indication to determine if the
cartridge is properly cued; therefore,
premature stopping would result in up -
cut audio or dead air on the next play.

In addition to the primary cue, provi-
sion is made for two other cues for
automation needs: The 150 -Hz sec-
ondary cue and the 8 -kHz tertiary cue.
These are applied on the control track
by pressing buttons to apply the pulse
where needed. In the playback of the
cartridge, a relay contact is closed
when the pulse is sensed off the tape,
and this starts the automation control
circuitry. There is no interaction be-
tween the pulses because of the wide
frequency difference between them
and because of the sharp filtering be-
tween the involved circuits.

Today, the broadcast cartridge
plays a large role in the computer -con-
trolled audio switcher used by the CBS
Radio Network master control. In 1982,
I was directly involved with the installa-
tion of this automation system, which
has a complement of 40 cartridge ma-
chines. Every commercial and pro-
gram recorded on cartridge has a sec-
ondary cue applied at the end of mod-
ulation. This pulse supplies a variety of
required switching functions, which
are determined by the program events
entered in the computer. Programs on
the CBS Radio Network are "time
zoned." This means that they play at
the same hour of the day on Eastern,
Central/Mountain, and Pacific stations.
Three plays are required for each pro-
gram. The hourly newscasts are fed to
the full network, but the commercials
are "time zoned," so three different
commercials must be simultaneously
fed to the stations in the three time -
segmented areas of the country.

The commercial cartridges are
placed in their designated cartridge
machine positions. The computer
switches the news studio to air at the
scheduled time. When the first com-
mercial is called for, a "next event"
button is pressed on the console. This
starts the commercial cartridges, and
the audio is routed to the proper trans-
mitting channel for each time zone.
The transmission to the affiliated sta-
tions is via satellite, with each station

having its own downlink. The second-
ary cue at the end of each commercial
cartridge returns control back to the
studio for the continuation of the news-
cast. The process is repeated for the
second commercial position. Perfect
timing is always maintained because
the placement for the secondary cue is
time -identical on all the commercial
cartridges.

Digital techniques, in conjuction with
computers, make possible the storage
of audio with selective recall capability.
This is an innovation made to order for
storing a library of commercials. Imag-
ine commercials being played directly
to air, with the computer being the au-
dio source. It is in development at the
present time, and there's profound in-
terest within the network world.

Electronic editing of taped material
is a reality, and the mystique of the
process is compounded by the fact
that the cutting room floor is clean.
Instant results are attained by the mea-
ger motion necessary in communicat-
ing with a computer. The starting of
tape machines and cartridge ma-
chines, studio functions, and complex
distribution of programming are all
handled by this humming box of chips.
Tell it right, and it will do it right. "Aye,
there's the rub!" ¡J

Falling bodies and heavy punches
to the heel of the hand almost turned
the effects men into stunt men as
they provided very realistic sounds for
fights. The jail scenes required a door,
with a frame, to strike just the prcper
note of anxiety.
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BUILD A
POLARITY
INVERTER

This article describes how to
build an inverting circuit-that
is, one in which a positive -going

input signal reappears at the output as
a negative -going signal of the same
magnitude, and vice versa. It is a sim-
ple circuit to build, ideally suited for a
beginner's first construction project,
yet offers sophisticated functionality.

Why, one might ask, would anyone
want to invert an audio signal? Studies
have shown that inversions of absolute
phase are audible, especially with re-
cordings of the human voice. With
some pieces of music, too, listeners
are generally able to distinguish an in-
verted signal from a normal one,
though they don't always know which
is which. Many CD players and other
audio components invert signals, and
some discs are recorded in an inverted
mode. An inverter, shown in Fig. 1, is
one way to correct this situation. By
using a double -pole, double -throw
(DPDT) switch to choose between the
input signal at R1 and the output signal
at R3 (and the corresponding parts in
the second channel), it is possible to
flip back and forth very quickly be-
tween inverted and noninverted sig-
nals, experimenting to find which
sounds most natural to you.

Another use for this circuit is to
"bridge" a power amp. In theory, this
allows one to convert a stereo amp into
a super -power mono amp, with up to
four times the power of the unit's sin-
gle -channel rating. (Bridging doubles
the voltage drop across the speaker.
Since P = V2/R, power is increased by
a factor of four, assuming the amp can
supply enough current.) In practice,
the available power is somewhat less,
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RICHARD J.
KAUFMAN
due to limits on the output transistors'
ability to supply adequate current.

For bridging, use the inverter in the
circuit configuration shown in Fig. 2.
(Grounds have been omitted for clar-
ity.) In this setup, the speaker's ground
terminal is no longer connected to the
amp's ground terminal, but receives an
inverted version of the signal it sees at
its positive terminal. This inverted sig-
nal comes from the second channel's
positive or "hot" terminal.

In general, amps capable of deliver-
ing in excess of 60 watts per channel
can be bridged successfully; low -pow-
er amps with limited current capability
are not well suited to this application. If
a manufacturer warns against using a
particular amp to drive two sets of
speakers in parallel, it too should be
considered unsuitable for bridging. Of
course, some stereo amps are already
bridged (the information should be
available in the owner's manual), in
which case further bridging will not
change the power available.

The parts required for building the
inverter will cost less than the bridging
kits available for some amps and will
produce the same results. One word
of caution: Amps that use feedback
through the speaker to lower distortion
may overheat and will distort if they are
bridged. Dual mono amps, whose
channels are isolated from each other,
must have both channels' speaker
grounds connected for bridged use;
do not attempt bridging unless you
have first determined that there is no
more than a few millivolts of a.c. or d.c.
potential between the speaker
grounds (check both) and the amplifier
chassis. If the amplifier's manufacturer
does not specifically recommend
bridging, run your amp at low power
once the circuit is built, watching for
overheating, distortion, and other signs
of distress before running at full power.

Illustration: David Gordon 71

AmericanRadioHistory.Com



Since current requirements

are low, power smile{

for op -amp circuits do not

require expensive parts.

Fig. 1-The inverter
circuit. Supply
voltages V + and
V- should be
+15Vand -15 V,
although other
voltages are ac-
ceptable (see text)

100k
R1

V-

IN

[--- -1
I I

I I

I AMP I ,'
I, 0.

INVERTER I._ ---J
Fig. 2-Amplifier bridging, using the
inverter of Fig. 1.

0.1 TO 0.47µF
C3

(7)
4.7 70101J

C2 100k
R3

OUT

BUILD AN OP -AMP
POWER SUPPLY

1. op -amp power supply has a

An

straightforward job: It must con-
vert 120 V a.c. to both positive

and negative d.c. while maintaining a
reference ground precisely between
the two voltages. Expensive parts are
not needed since current requirements
are low.

The heart of the supply, shown in
Fig. B1, is its positive and negative
regulators, either for ± 15 V (the pre-
ferred voltage for the inverter circuit
described above) or for ± 12 V. Use
the positive 7815 regulator and nega-

1
tive 7915 for a 15-V supply, or the
positive 7812 and negative 7912 for a
12-V supply. (Note the different pin
outs for the positive and negative regu-
lators!) The regulator chips contain
dozens of transistors, providing a level
of sophistication that would be costly
and complex in a regulator made from
discrete parts. In addition to voltage

regulation, they provide current -limit-
ing and overload protection. This
keeps the regulators and other compo-
nents from burning out in the event of a
short or other malfunction.

0ARTS LIST
101-7815 (or 7812) positive regu-

lator.
IC2-7915 (or 7912) negative regu-

lator.
Cl, C2 -100-µF electrolytic.
C3, C4 -10-µF electrolytic.
C5, C6 -0.1-µF film.
D1-50-PIV, 1 -ampere bridge recti-

fier (e.g., Radio Shack #276-
1161 or #276-1151).

T1-24- or 25.2-V, center -tapped
transformer (e.g., Radio Shack
#273-1366).

Power cord and case.
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If these symptoms occur, disconnect
the inverter before fuses blow or per-
manent damage is done. Fortunately,
few amps will exhibit these problems.

Construction is simple, using a gen-
eral-purpose printed circuit board. For
easy soldering, the board should first
be cleaned with a solvent intended for
the purpose. Perchloroethylene is not
readily available, but I've found Car-
bona brand spot remover to be a good
substitute. The use of a DIP socket is
recommended instead of soldering the
IC in place. The schematic shows one
channel; IC pin numbers for the other
channel are in parentheses.

NUM LIST
IC1-TL072 dual op -amp. See text.
Cl (C4)-10-pF ceramic.
C2 (C5)-Any value from 4.7 to 10

µF, nonpolarized (e.g., Radio
Shack #272-998 or #272-999).
See text.

C3 (C6)-Any value from 0.1 to 0.47
µF, plastic film (e.g., Radio Shack
#272-1053). See text.

R1 through R3 (R4 through R6)-
100 kilohms.

Power supply (see below), p.c.
board (e.g., Radio Shack #276-
024), DIP socket, input and out-
put jacks, and case.

All parts are available at Radio
Shack. In the Parts List, components
for the second channel are in paren-
theses. The specified IC is the TL072,
which has two op -amps in an eight -pin
DIP package; TL082 and LF353 will
also work in this circuit. The circuit will
function without capacitor Cl but at the
expense of increased overshoot on im-
pulse signals. Bypass capacitor C3 is
intended to counteract any roll -off, dis-
tortion, or phase effects which may be
caused if C2 is an electrolytic (the eas-
iest type of capacitor to find in the
recommended range of values). If you
can find a plastic -film capacitor of an
appropriate value for C2, then C3 is
unnecessary. Some authorities main-
tain that bypass capacitors, such as
C3, have no audible effect in any case.
You may wish to experiment. If your
amp has its own input coupling capac-
itors rather than being d.c. coupled,
both C2 and C3 may be omitted. Their
function is to block any offset voltage
produced by the op -amp.

You can construct your own power
supply for the inverter circuit (see ac-
companying project). However, since
current requirements are minuscule,
any supply delivering ±5 to ± 15 V will
be acceptable; a supply of ± 15 V is
preferable. Using ± 18 V may also
work, but it can cause problems if the
transformer or IC is marginal.

Capacitors Cl and C2 perform the
initial smoothing of the ripple present in
the rectified voltage. The regulators
provide a steady 12-V output. Capaci-
tors C3 and C4 smooth any residual
ripple still present as well as any
spikes or glitches that might get
through the regulators. Capacitors C5
and C6, though shown as part of the
power supply, should actually be
mounted as close as possible to the
op -amps. These decoupling capaci-
tors remove any noise that might be
picked up by the power leads on their
way to the op -amps. A pair of these
capacitors are used on each board fed

Fig. Bi-
Power supply
for op -amps.

by the power supply. For critical appli-
cations, a pair should be used for each
op -amp chip on the board. Even if the
power supply is on the same board as
the rest of the circuit, use these decou-
pling caps; a rule of thumb is to use a
pair for every 4 inches of power -supply
leads.

The power supply may be built on a
predrilled p.c. board. I have also built it
on perfboard with holes but with no
copper plating, using the components'
leads and pieces of wire to hold the
parts to the board and to provide the
connections. Soldering is necessary,
as for any electronic project. Q

The sigrri I -inverter circuit

can correct absolute phase

or bridge stereo amps

for high -power mono use.
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AKAI'S UICK STA
THE MOST SIGNIFICANT AD ANCEMENT IN TAPE HANDLING

SINCE THE VHS CASSETTE.

Today's VHS cassettes may give you eight hours of programs. But today's VHS decks
make locating those programs a real bore. That's because conventional decks must slowly
thread the tape around the head drum every time you go from Fast Forward or Rewind into
Play. And slowly pull the tape back into the cassette whenever you return to Fast Forward

or Rewind.
Of course, most VCRs have visible scan. But can you

imagine scanning through a two-hour movie? Pass the aspirin.
Akai ;s exclusive Quick Start system gives you fast, fast, fast

relief. For the first time, the VHS tape remains fully threaded -
even during Fast Forward and Rewind. So switching between

functions is more than fi'n'e times faster than conventional VHS decks.
There's more. To make locating programs even easier, Akai searches

and scans recorded segments automatically Best of all, this
revolution in tape handling is found not just on our top model-
but on every new Akai VCR.

Sound great? Seem simple? Wonder why no one ever did
it before?

Unloading for conventional VCR Full -loading for Quick Start

f

WHY IT TOOK AKAI TO
PERFECT VHS TAPE HANDLING.

Simply stated, Akai has been building tape recorders for over 35
years. And what is a VCR if not a tape recorder? People may forget that it

Akai has over
35 years of experience building

tape recorders of all kinds.
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was Akai that built the first home video tap recur er in 1965 and the first lightweight
helical -scan portable video tape recorder in 1969. Compared to Akai, even the biggest
names in video recording seem like `Johnnies-come-lately'

To invent Quick Start, Akai invented a completely new tape transport with better tape
tension control, more precise guide poles and specially conductive fine ceramic tape guides.
The entire transport is under the intelligent control of a micro -processor that only years of
tape deck experience could develop. The Akai Quick Start Transport.
Sure it's simple ...when you know how

ATAKAI, SOPHISTICATION MEANS SIMPLICITY.

Akai, a leader in on -screen programming, now takes ease -of-
operation one step further. On our new decks, most programming
functions require no more than one touch. Nothing could be simpler.

Or more sophisticated. Take Akai 's new top -of -the -line
VS-M930U-B. It offers digital special effects with memory; VHS
Hi -Fi stereo; four heads; HQ circuitry with CCD noise reduction;
editing; universal wireless remote control with LCD readout; on -screen
programming and naturally, Akai's Quick Start system with Index and
Address Search, as well as Intro Scan. Not just bells and whistles, but features any serious
recordist would deem essential.

Akai. Original thinking from a true original.

Universal Wireless Remote is programmable
independently of the VCR. You can

"download" programmed information.

AKAI
Akai Division, Mitsubishi Electric Sales America, Inc.. 225 Old New Brunswick Woad, Piscataway, N.J. 08B5+
For the location of your nearest Akai dealer, call Toll -Free I.8O0-421-1140. Where audio and video are one.
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This isvkiat a music

The Mitsubishi
E 5000R may not look
like your idea of a musical

You can load up to

genius, but were confi- five discs into the
11R

dent it sounds like it.
optional era
CD player and

With 150 watts per n order, or u
x__ -

p

channel and so little to 30 segments (a
segment can be a

harmonic distortion single track or an
entire disc). Plus you can random access

we dont even know all five discs.

why we brought it up. automatic turntable.
It's got a digital tuner In fact, this

with 16 presets and auto- genius will get along
stop signal search. Along quite well with your
with a 10 -band graphic television. Thanks
equalizer. largely to the video/

You can play up to audio interface and
seven cassettes in a on -screen displays.
row for hours of un- Its 12 -inch three-

interrupted music. way speakers are
With dual trans- even magnetically
ports and high- shielded to prevent

speed dubbing. interference with
And you can the TV's picture.

The 30 -function

spin your vinyl on a
linear tracking, fully-

remote control
handles primary
audio and video
features including
those of most
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:al genius looks like.

Mitsubishi televi-
sions and VCRs.

For the ulti-
mate in musical

The E-5(X)ORs speakers include a 12 -inch
woofer, a 4 -inch midrange and a 3 -inch
tweeter with a 12 -inch passive radiator.

virtuosity, you can
always add the
optional Mitsubishi
DP -411R compact
disc player. With a
five -disc auto-

changer for even
more uninterrupted
music. And our
three -beam optical
tracking system

for precise playback.
Every Mitsubishi com-

ponent is meticulously
engineered to produce

the richest sound
imaginable over the
broadest range
possible. From fire -

breathing guitar solos
to the softest, most
subtle passages. From
crystal -popping so-
pranos to neighbor -
rattling bass.

And you can buy
the system using the
new Mitsubishi Three
Diamond Card.

The Mitsubishi
E 5000R. For all those
who believe that a
musical genius is born,
not made, it is proof to
the contrary.

mtannrrsuEusHr
For the name of your uuthonzü.1 duiloa, call 1830).5.56-1234
ext. 245. In California (800)441-2345 tart. 245.
©1987 Mitsubishi Electric Sales America. Inc.

Enter No. 84 on Reader Service Card
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EQUIPMENT PROFILE

O N KYO DT -2001
DIGITAL
AUDIO TAPE
RECORDER

Manufacturer's Specifications
Frequency Response: Line, 2 Hz

to 22 kHz, ± 0.5 dB; microphone, 20
Hz to 20 kHz, ± 1.5 dB.

S/N: Line, 92 dB; mike, 70 dB.
Dynamic Range: 90 dB.
THD at 1 kHz: Line, 0.005%; mike,

0.05%.
Wow and Flutter: Below test -equip-

ment limits (less than 0.001%).
Input Sensitivity: Line, 200 mV;

mike. 250 µV.
Input Impedance: Line or mike, 47

kilohms.
Digital Input Level: 0.5 V (peak to

peak).
Digital Output Level: 0.5 V (peak

to peak).
Digital Input/Output Impedance:

75 ohms.
Line Output Level: 2 V.
Line Output Impedance: 220

ohms.

Headphone Output Level: 50 mW
at 32 -ohm impedance.

Power Requirements: 120 V, 60
Hz, 38 watts.

Dimensions: 181/2 in. W x 43/4 in. H
x 165/8 in. D (47.1 cm x 12.2 cm x
42.1 cm).

Weight: 30.8 lbs. (14 kg).
Price: Not determined.
Company Address: 200 Williams

Dr., Ramsey, N.J. 07446.
For literature, circle No. 90
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This is the fifth DAT machine that I've had the pleasure of
testing (the fourth, if you count only those that can record as
well as play back). It's already becoming obvious that while
most digital tape recorders we'll be seeing some day will
share many features, there will also be significant differ-
ences. For example, the Onkyo DT -2001 offers at least three
features that I had not seen on any of the machines I had
previously tested. First, there are analog microphone inputs
on this model, with individual input level controls for each
mike and the ability to mix microphone signals with line
inputs. Second, although all of the earlier machines tested
featured electronic, wired digital inputs and outputs, this is
the first to also incorporate an optical digital input and an
optical digital output. The optical connections are the To-
shiba "Toslink" connectors now used by the few companies
offering consumer products with optical links. According to
Onkyo, no optical connection standards for consumer prod-
uct use have yet been ratified by the EIAJ. Still, the Toslink
system is likely to become the standard by default, just as
RCA phono plugs became the analog standard years ago.

However, these digital inputs and outputs cannot be used
to transcribe CDs, even if your CD player has a digital
output jack. As I explained in my "Forum" column in the
August 1987 issue, CDs use a sampling rate of 44.1 kHz,
whereas the sampling rate for making your own recordings
on DAT is 48 kHz. Digital -to -digital transfer of copyright
materials is also prevented by a copy -inhibit flag, found on
all CDs, which tells the DAT machine not to record. (Don't
confuse that flag with the frequency -notch Copy -code sys-
tem that some members of the recording industry are trying
to foist upon us.) You won't be able to transcribe prerecord-
ed DAT software via the digital connections either, because
such software will use the 44.1 -kHz sampling rate and will
probably have copy -inhibit flags as well. The Onkyo DT -
2001 is, however, able to record anything (Compact Discs,
other DAT cassettes, radio broadcasts, records, etc.) via its
line inputs, and most of my tests involved such analog -to -
digital recordings.

That being the case, why the digital input and output
terminals? Well, for one thing, if you have made your own
Digital Audio Tapes at 48 kHz, they can be copied, if you
have access to a second DAT recorder, by connecting the
digital output of one deck to the digital input of the other.
Also, you can use these digital connections with the small
but growing number of amps and preamps with direct
digital inputs, which may (or may not) have better D/A
converters than those in CD players and DAT recorders.
(Onkyo, in fact, has just introduced an integrated amplifier in
Japan which incorporates a linear 18 -bit D/A converter.) In
all of these instances, only a single cable is required, since
the digital data is transferred serially and is multiplexed
between left -channel and right -channel data blocks, just as
it is on Compact Discs.

The third innovation on the DT -2001 is a two -speed fast -
search system. Access time on a DAT is extremely fast-so
fast, in fact, that on the machines I tested previously, using
the fast -forward or fast -rewind modes to get to a specific
tape -counter point would more often than not result in an
overshoot. Onkyo has solved this problem by providing two
fast -winding speeds. Press the fast -forward or the rewind

Using the DT -2001's
remote, you can enter

programming commands and
subcode data as well as alter

the tape counter's display mode.

button once, and tape motion seems no faster than on an
analog audio cassette deck. Press either button twice, and
the tape really takes off, much as it did on the other ma-
chines I tested, going from one end of a two-hour tape to the
other end in about a minute flat!

Onkyo also informs me that the DT -2001 makes unusually
extensive use of optical coupling between internal stages,
using no fewer than 13 discrete fiber-optic connections
which they claim are superior to the simple opto -isolators
used in some other digital components. Most often, such
optical connections carry digital signals, but in the DT -2001
they are also used between the microphone preamps and
the input stage. This is Onkyo's first use of fiber optics to
transmit analog signals.

DAT Subcode Features
This machine is able to do many of the things that I can do

with my own DAT recorder. (Fortunately, I get to Japan fairly
often, where one can buy a DAT recorder without having to
say "Joe sent me!") Specifically, you can assign numbers to
selections as you record them, in addition to automatically
applying a start -ID code. Once you have numbered selec-
tions on a tape, you can easily access them, or you can
program the machine to play selections in any order you
choose. You can even renumber the selections if you want
to, or have the machine skip selections. The nice thing is
that all of these operations can be done even after a record-
ing has been completed (so long as the erase -protect tab
on the tiny DAT cassette is not in its "no record" position).
The audio itself is unaffected, since the instructions are
recorded onto special subcode areas that are totally sepa-
rate from the audio data blocks.

According to the somewhat abbreviated translation of the
owner's manual that I obtained from Onkyo, the DT -2001's
D/A conversion system employs four -times oversampling, a
225 -stage + 41 -stage digital filter, and independent left
and right D/A converters. No such claims are made for the
A/D system, and my measurements, as you will soon see,
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$329
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16200 AM/FM Stereo Digital Tuner Digital quartz
PLL tuner with 16 Station prese s. 5 -digit Station Read-
out, Auto -Scan tuning, active Figh Blend filter Broad-
B.+ad AM switch. 19" rack-moun- front panel. IHF sans
I b µV: S/N 75 dB. distortion 0 08%

Preamplifiers

$299

PRO -CONTROL FOUR Preamplifier, with digital
CMOS switching. Ten total inpu-s, 5 tape monitors, 2
signal processing loops. Direc mode, Auto -Bridge

DX4200 Preamplifier/Equa izer, with Compact
Disc Player and Video/Audio inputs Phono preamp has
Variable Cartrdige Loading (50-80C pF, 100/47.000 ohm),
phono level controls for adjustable 320 dB gain: MC
variable reluctance or MM cartridge inputs, 3 -way Tape
Dubbing, 2 external Signal -Processor Loops, conven-
tional line outputs plus separate Autobndge Line Out-
puts for Mono Bridging of Most Anps, EO S/N 114 dB.
Passive -Coil filters with 15 dB boost or cut for each
octave, max 22 dB: Differential Comparator circuitry for
True 0.1 dB Unity -Gain E0 balancing, includes Fre-

ncy Spectrum Analyzer test record and instant reset
mputone Charts
W x 514"H x 11"D, 20 lbs $699
4000 Preamplifier. Same as DX4200 without

no cartridge matching controls and Equalizer, b
h 3 external loops.

Dreamplifier, Inputs for CD player. Video/gM
Audio, Tuner, Phono, Two Tape Decks with dubbing,
Bass and Treble controls, and signal processor loop
THD -0.01%, S/N 95 dB

21"H x t0"D, 10 lbs

Power Amplifiers

MO -REFERENCE TIE., ttud)o'Mbni or quality
MOSFET Stereo Amplifier. LED Meters monitor
output of each channel in dB frorr -40dB to +3dB
1200 Watts per channel into 8 ohms). True Clipping
indicators, switching for two pairs of speakers.
Powar Output: 100 W/ch into8 ohms, 190 W/ch into
4 ohms continuous RMS, 20-20kHZ at <0.05% THD.
S/N>105dB.
19"W x 514" H x 101/2" D. 30 lbs S699
PRO -REFERENCE ONE, Same as above except no
meters and no speaker switching, 23 lbs $599

MADE rN

USA)

-E-P-A-R-i4.T-E-
S

PRO-POWE amp
300 Continuous RMS Watts per channel iª 4 ohms.
205 Continuous RMS Watts per channel Ca' 8 ohms. 20-
20kHz, 450 Watts RMS (¢ 2 ohms, 900 Watts RMS
4 4 ohms Bridged. THD < 0.05%, Hum and Noise-
-105 dB. Front Panel switching for 2 pair of speaker sys-
tems 40 -LED 0-1600 Watt Power Meters
19"W x 51/4"H x 1t"D, 30 lbs $799
PRO -POWER THREE MOSFET stereo power ampli-
fier, same as Pro -Power Four except no 40 -LED power
meters 30 lbs $699

PRO -POWER EIGHT MOSFET stereo power amp
600 watts per channel continuous RMS,power into 4
ohms, 375 watts per channel continuous RMS power
into 8 ohms. 20-20,000 Hz with no more than 0.05%
THD, 900 watts per channel RMS into 2 ohms. Freq
resp. 20-20.000 Hz ±0.1dB, S/N -105d8 slew rate
50V/m.sec, TIM unmeasurable. IM 0 05%
19"W x 51"H o 161/2"D, 67 lbs $1,499
PM840 Power Amplifier, MOSFET stereo, features
no -current -limiting power supply, 300 w/p/c RMS into
4 ohms, 450 w/p/c RMS into 2 ohms. 205 w/p/c into
8 ohms <0.05% THD: Freq resp. 20 to 20,000 Hz
3 0.1dB: S/N> 105dB, slew rate 50 V/microsec.

TIM unmeasurable, damping factor 200
5"H x 12"0, 22 lbs $549

A5002 Power Amplifier, Class -H Van -Proportional
circuitry and Autobuffer for continuous operation into
2 ohms Features auto crowbar protection circuit for out-
put protection without current limiting. 40 -LED 0-1,000
Watt power output Meters, Front -Panel switching for 2
pairs of speakers, True Clipping indicators: Input Level
controls Output power 250 W/ch into 8 ohms, 375 W
into 4 ohms continuous RMS, 20-20,000 Hz at <0 09%
THD. S/N >105 dB. slew rate >50 Vlmicrosec, TIM
<002%
19"W a 7"H x 12"D. 50 lbs $949
A5001 Power Amplifier, Same as A5002 except no
Meters and no Input Level controls 50 lbs $799

PCX -2 19" Rack Mounting kit for two PCR800 or
PM840s. 2 lbs $49

PCX -1 19" Rack -mount. Panel/Cabinet Kit for
PCR800, PM840. as shown above. $49

AE2000 Real Time Analyzer/Equalizer, World's
most accurate (0.1dB) Real -Time Analyzer/Equalizer
The fast and only analyzer with. Two independent real-
time analysis systems, la Direct 100 -LED display with
2dB readout and a 0.1dB readout Differential/
Comparator) Pink -noise generator, 10 -octave Real -Time
Display with Adjustable Decay rate. Mic preamp, input
for analysis for any Signal Processor, Autoscan mode
Center frequencies 32, 64, 125, 250. 500. 1k. 2000,
4,000, 8.000. 16.000 Hz: display accuracy 0.1dB, Auto -
Scan sweep rate 0.1-10 secs/octave- Mic preamp input
impedance 2K ohms, Frequency response 20-20,000 Hz
30.1dB, includes 20 -Band all -Passive -Coil Equalizer,
with boost/cut range ± 15db, max 22db, 0 1dB
Differential/Comparator readout accuracy LED's for
instantaneous and precise in/out signal ballancing, THD
<0 01./o, TIM unmeasurable, Hum and Noise -114dB at
full output EO Bypass/Defeat. Monitor and Record
selectors on front panel
19"W x 51/4"H x 11"D. 21 lbs $799

DC4415 Third -Octave Equalizer, stereo with 21
controls/channel, Center frequencies 40, 50, 63, 80, 100,
125, 160, 200, 250, 315, 400, 500, 630, 800. 1,000. 1,600,
2.500. 4,000, 6,300, 10,000, 16,000 Hz: Features EO
defeat. Infrasonic filter: Tape Monitor and Tape Record.
Differential/Comparator" circuitry for Unity Gain setting
to within 0.1db accuracy for highest Dynamic Range
capability THD and IMD 001% at 2 V: S/N tt4dB at full
output: input imp 47.000 ohms
19"W x 51/4"H x 11"D, 16 lbs ... $699
DC2215 Differential/Comparator' Equalizer,
Stereo t0 -band, with DiHerentml/Comparator' True -Unity -
Gain circuitry for Input -to -Output balancing accuracy to
within 0.1dB. Equalizer filter circuits use precision wire -
wound Passive -Coil inductors for high gain, low noise
and distortion Front panel controls include Tape moni-
tor, LED defeat/EO defeat and EO Tape Record. THD
and IMO <0.01% at 2 V. S/N ratio 144 db at 10V. boosU
cut range 315 dB. max 22dB. Includes Frequency Spec-
trum Analyzer Test Record, Computone Charts. Cables
t9"W x 51/4"H x 11"D, t7 lbs $449
DC2214 Differential Comparator Equalizer.
Same as DC 2215 except equalizer filter circuits have
op -amp synthesized inductors. THD and IMD <0 01% at
2 V, S/N ratio 106 dB at 10 V. boost/cut range 312 dB,
max 18 dB
19"W x 31/2"H x 9"D, t3 lbs $299

Power Amplifiers

PCR800 Power Amplifier, MOSFET stereo, 205
watts per channel continuous RMS 20-20,000 Hz into
8 ohms <0.05% THD, TIM unmeasurable. S/N -105dB
8'/2"W x 5"H x 12"D, 22 lbs $499

2200 So ratchey Santa Ana Cakfornu 92705. U.SA./Telephone 17141 556-6191/1S Teke/TYYX 9195912524 Inrernabonal Telex: 91059515241Answerback Cade SNDCRFTSMN SNA

For nearest Dealer, phone 741-556-6191, or circle Reader Card #30
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 YES, send me a one-year subscription
for $9.97-half off the full one-year
subscription rate.

E I prefer a two-year subscription for $19.94.

E Make that a three-year subscription for $29.91.

E Payment Enclosed E Bill Me

Name
(Please Print)

Address

City

State Zip

Please allow 30 to 60 days for delivery of first issue. Orders outside
the U.S. add $6 per year for postage. Payment in U.S. funds must
accompany foreign orders. The full one-year subscription price
is $19.94.

NEW SUBSCRIBERS ONLY 4S23

SAVE 50% ON

Ad10
YES, send me a one-year subscription
for $9.97-half off the full one-year
subscription rate.

 I prefer a two-year subscription for $19.94.
E Make that a three-year subscription for $29.91.

E Payment Enclosed E Bill Me

Name
(Please Print)

Address

City

State Zip

Please allow 30 to 60 days for delivery of first issue. Orders outside
the U.S. add $6 per year for postage. Payment in U.S. funds must
accompany foreign orders. The full one-year subscription price
is $19.94.

NEW SUBSCRIBERS ONLY 4S23

AmericanRadioHistory.Com



B
U

S
IN

E
S

S
 R

E
P

LY
 M

A
IL

FIR
ST

 C
L

A
SS

PE
R

M
IT

 N
O

. 1257
B

O
U

L
D

E
R

, C
O

PO
ST

A
G

E
 W

IL
L

 B
E

 PA
ID

 B
Y

 A
D

D
R

E
SSE

E

P
.O

. B
O

X
 51011

B
O

U
LD

E
R

, C
O

 80321-1011

N
O

 P
O

S
T

A
G

E
N

E
C

E
S

S
A

R
Y

IF
 M

A
ILE

D
IN

 T
H

E
U

N
IT

E
D

 S
T

A
T

E
S

B
U

S
IN

E
S

S
 R

E
P

LY
 M

A
IL

FIR
ST

 C
L

A
SS

PE
R

M
IT

 N
O

. 1257
B

O
U

L
D

E
R

, C
O

P
O

S
T

A
G

E
 W

ILL B
E

 P
A

ID
 B

Y
 A

D
D

R
E

S
S

E
E

P
.O

. B
O

X
 51011

B
O

U
LD

E
R

, C
O

 80321-1011

N
O

 P
O

S
T

A
G

E
N

E
C

E
S

S
A

R
Y

IF
 M

A
ILE

D
IN

 T
H

E
U

N
IT

E
D

 S
T

A
T

E
S

AmericanRadioHistory.Com



YOU MUST SEE AND HEAR THE NEW

OUR 19 -INCH
RACK -MOUNT
professional quality
separates offer you
many choices of the
finest American quality
separate components,
to add to your present
system, or to start a new
system. From our 410 -watt
amplifiers at $499, to our
$1,399 Pro Power Eight, incrr`
bly powerful at 900 watts
per channel into 2 ohms,''
3,000 watts of instant;,
reserve power i. ,,:

s séfection of 4 Preamp Control
Centers, 5 Signal Processors, and a
16 -station preset AM -FM Timer.

PRO -CONTROL FOUR

C-MO8 DIGITAL CONTROL CENTER

DIGITAL C-MOS
TROL CENTER

MPLIFIER
MADE IN

US.A

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

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

A special "direct" mode bypasses both tone controls, as
well as all signal processing circuitry, to create the ultimate
pure signal path, a "straight wire with gain." Our exclusive
"Auto -Bridging" circuit provides all the necessary processing
for mono -bridging of two stereo amplifiers, tripling the output
power.

Five tape monitor circuits for audio tape decks and/or
VCR's provide the highest degree of recording/dubbing flexi-
bility to be found anywhere. Three additional inputs are pro-
vided for compact disc player, tuner and phonograph. Two
more loops are provided for signal processors. (such as
equalizer, noise reduction, range expander, etc.) and may be
individually switched into the signal monitoring path and/
recording path.

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

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

Enter No. 30 on Reader Service Card
AmericanRadioHistory.Com



The DT -2001 has features
I hadn't seen on a DAT
unit before: Microphone
inputs, optical connections,
and two -speed fast search.

A/D/A RECORD/PLAY

D/A PLAYBACK ONLY

Fig. 1-Distortion (THD + N)
vs. frequency for
playback of direct digital
recording (solid curve)
and recording made via
analog inputs (dashed
curve).

A

B

Fig. 2-S/N analysis, both
unweighted (A) and
A -weighted (B), using
"silent" track of digitally
produced test tape.

suggest that the A/D stages use analog filtering. The DT -
2001 has four separate direct -drive motors for the capstans,
the head drum (which, incidentally, rotates at a standard
2,000 rpm in all R-DAT machines), and the two reels.

Control Layout
The left end of the front panel has a headphone jack and

level control, the main power on/off button, and a three -
position "Timer" switch for setting the deck to play or record
when its power cord is plugged into an external timer's a.c.
receptacle. The horizontal cassette loading drawer (similar
to a CD drawer, but of course much smaller) comes next,
with an "Open/Close" button to its right. Further to the right
is a display window that shows selection numbers, program
numbers, and four types of time indication. (On all tapes it
shows total program time and elapsed time from the begin-
ning of the tape; on prerecorded DATs with table of con-
tents sections, it can show time remaining to the tape's end
and total time including pauses between tracks.) The dis-
play also includes fluorescent peak -level bar meters for left'
and right channels.

At the upper right of the panel are concentrically mounted
left and right record "Input Level" controls. These are effec-
tive only for the analog line -level inputs and not for the
digital inputs, since the latter require no level adjustment
when digital data is being recorded directly. Beneath the
record level controls are small buttons for altering the time
display, selecting analog or digital inputs, switching in the
microphone inputs, and turning on the "Skip Play" function.
If this latter button is pressed during playback, the tape will
fast forward to the next selection whenever the tape heads
encounter a skip -ID signal that you've applied (for example,
at the beginning of a commercial recorded off the air).

Just below the display area is a row of 10 numbered
buttons, a "Memory" button, and a "Clear" button. The
numbered buttons can be used alone to access any selec-
tion on a tape or, in combination with the "Memory" and
"Clear" buttons, to program as many as eight selections to
be played in any order you choose.

Along the bottom edge of the panel are the buttons
needed for subcode operations: "Write," "St(art) ID," "Sk(ip)
ID," "Erase," "Renum(ber)," and "Retime." There are also a
"Counter Reset" button, a "Blank Search" button (for finding
the end of a recording on a partially recorded tape, so the
balance of the tape may be used), the regular tape -trans-
port buttons (fast forward, fast rewind, "Pause," "Stop," and
"Play"), and buttons labelled "JF" and "JR." These are used
to "jump forward" or "jump reverse"-i.e., to move forward
to the next selection or backward to the start of the current
selection. If these buttons are pressed more than once, the
tape travels the appropriate number of selections forward or
backward.

Additional, smaller buttons mounted above the main
transport buttons are used for memory recall, repeat play,
and search for the start of a tape. "Rec" and "Rec Mute"
buttons complete the front -panel layout. When the record
button is pressed, the transport goes into the pause mode
and a record light comes on. It is at this time that you can
assign a number (which need not be "1 ") to the initial

Continued on page 87
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One Great Smoke.

C 1987 R.J. REYNOLDS TOBACCO CO.
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NC SELECTOR

THE
ELITE A -91D
INTEGRATED
AMPLIFIER.

Now that the compact disc
has taken the world by storm,
ordinary amplifiers are failing
their driving test. Because or-
dinary amplifiers simply can't
handle the dynamic range and
purer signal that digital sound
delivers.

Fortunately, the A 91D is
far from ordinary, Because the
A 91D is built with one thought
in mind-to maximize the per-
formance of digital sound.

With 170 watts per channel
into 4 ohm speaker loads, and

:,:,, 120 watts into 8 ohms, the
A -91D unleashes digital's full
dynamic range. Extra -large

iicapacitors and huge finned
cast-iron enclosed transform-
ers further contribute to the
A 91D's high current capacity
and stability into speaker loads
as low as 2 ohms.

Along with all this power
comes unprecedented purity.
You can plug the latest CD
players with optical outputs
directly into the A 91D, and reap
the rewards of independent
digital conversion circuitry-
with twin, glitch -free D/A
converters, a digital filter with
four -times oversampling, and
an analog lowpass filter made

om quality discrete
ts. The A 91D also

es Pioneer's exclusive
Non -Switching'" Type III
amplifier circuit to totally
eliminate switching

distortion. What's more,
critical signal paths are kept
extraordinarily short for less
electronic interference and
cleaner sound.

When it comes to digital
sound, there's no such thing
as good vibrations. That's why
the A 91D uses a special anti -
vibration honeycomb design
in the chassis frame. In isola-
tion barriers between electronic
sections. Even in all five insu-
lator feet. A large aluminum
volume control knob with a
specially balanced brass shaft
also absorbs distortion -causing
vibration, and printed circuit
boards are mounted in rubber
for the same reason.

The A 91D is not only ready
for digital, it's ready for the
future. With six digital inputs
(2 optical), and three digital
outputs (1 optical).

So if you want your digital
sound to drive you to new
heights, you need to drive your
digital components with the
Elite A 91D.

For more information, call
1-800-421-1404.

BY P:ONEER
©1987 Pioneer Electronics (USA) Inc., Long Beach, CA
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THE ELITE REGISTER I
ALABAMA
Florence
Ingram Audio
(205) 764-6423

ALASKA
Anchorage
Magnum Electronics
(907) 278-4662
Kodiak
Island TV
(907) 486-4297

ARIZONA
Phoenix
Integrated Systems
(602) 220-9520
ARKANSAS
Fayetteville
Amp Audio Video
(501) 521-1737

Stuttgart
Christy's TV and
Appliance
(501) 673-2991

CALIFORNIA
Alamo
Laser Faire
(415) 831-1122

Alhambra
Audio Video Center
(818) 282-1600

Berkeley
Honkers Sound Co.
(415) 548-3325
Burbank
The Lasers Edge
(818) 845-2219

Canoga Park
The Lasers Edge
(818) 705-2737

Encino
Audio Video Electronics
(818) 986-2301

Fremont
Home Express
(415) 795-7111

Fresno
Home Express
(209) 222-4663
Glendale
Marconi Radio
(818) 240-1090

Goleta
House of Audio Video
(805) 967-2341

Greenbrae
Videola
(415) 461-9790

Irvine
Sound Quest, Inc.
(714) 854-2900
La Crescenta
Chatam Becker
(818) 248-8345
Los Angeles
Beverly Stereo
(213) 651-3523

Royal Sound
(213) 933-3094

Mill Valley
Videola
(415) 383-6767
Mission Viejo
Videolaser
(714) 582-3403
Napa
Futurvision
(707) 257-2004
Newhall
Chatam Becker
(805) 254-1210

Palo Alto
Western Audio Imports
(415) 494-4552

Sacramento
Paradyme
(916) 481-3900

Turntables Unlimited
(916) 488-2920

San Bernardino
Video Mart
(714) 885-3191

San Francisco
Audio Excellence
(415) 433-1335

Wong's Hi Fi
(415)474-9664

San Jose
Quement Electronics
(408) 998-5900
Santa Maria
Lombards Discount
Stereo
(805) 928-4536

Santa Monica
Jonas Miller Sound
(213) 828-5613

Santa Rosa
Hollywood North
(707) 575-1225
Tustin
Digital Ear
(714) 544-7903

Vacaville
Central TV
(707) 448-5744
COLORADO
Boulder
Wave Length Stereo
(303) 499-0200
Colorado Springs
U.S. Tech of Colorado
Springs
(303) 593-0751

Denver
Listen Up
(303) 744-1179

Robert Waxman
(303) 623-3662
CONNECTICUT
Danbury
Sounds Alive
(203) 743-3193

East Hartford
Hi Fi Image
(203) 282-9422
Greenwich
Aud Vid
(203)869-0666
Groton
Leiser Sound, Inc.
(203) 445-7600
Newington
Sound Playground
(203) 667-4401

Norwich
Leiser Sound, Inc.
(203) 886-0330
Orange
Sounds Alive
(203) 795-4771

Stamford
Sounds Alive
(203) 325-8500
Waterbury
Zinno Music, Inc.
(203) 755-3696
Westport
Sounds Alive
(203) 255-5975

DELAWARE
Wilmington
Laser Sight & Sound
(302) 479-9739

FLORIDA
Altamonte Springs
Boss Audio & Video, Inc.
(305) 332-9043
Melbourne
Audio Mart
(305) 725-1258

Merritt Island
Audio Mart
(305) 452-2182

Miami
Audio Call
(305) 371-3875

Audio Plus
(305) 251-4561

Dharamdas Sons, Inc.
(305) 593-2026

Overseas Electronics
(305) 592-5667

Ritz Shop. Inc.
(305) 358-4216

Pinellas Park
Cooper For Stereo
(813) 527-6863

GEORGIA
Savannah
Audio Visual Resources
(912) 355-2020

Video Biz of Chathan
(912) 238-0661

Tifton
Berger's Audio & TV
(912) 382-1743

HAWAII
Honolulu
Anderson's Camera &
Hi Fi Store
(808) 949-1087

IDAHO
Idaho Falls
Phase Four Stereo
(208) 523-1234

Pocatello
Phase Four Stereo
(2081 233-0440

ILLINOIS
Burbank
Digital TV/Audio
(312) 423-9300

Chicago
Mills Recording Co.
(312) 332-4116

Belmont Electronics
(312) 975-0280

Darien
KB TV
(312) 852-6700

Hoffman Estates
Precision Video
(3121 884-1614

Lansing
Unitek Electronics
(312) 895-4390

Mount Prospect
Video Dynamics
(312) 593-2304

Quincy
First in Video
MusicWorld
(217) 224-8500

INDIANA
Anderson
Disc -O -Tech
(317) 644-3472

Crown Point
Crown Electronics
(219) 663-7210

Fort Wayne
Lehman Electronics
(219) 482-8506
Huntington
Lehman Electronics
(219) 356-6900
Logansport
Todd's
(219) 722-4400
Warsaw
Butterfly, Inc.
(219) 269-3675
KANSAS
Overland Park
Audio Video
Electronics
(913) 381-8535
Salina
Del's TV & Tape
(913) 827-7203
KENTUCKY
Louisville
Audio Video by Design
(502) 425-3333
Pikeville
Mayo, Inc.
(606) 432-8132
LOUISIANA
Baton Rouge
Art Colley's Audio
Specialties
(504) 926-0244
Metairie
Alterman Audio
(504) 834-7772
New Orleans
Alterman Audio
(504) 866-3579
MAINE
Augusta
Frank Pomerleau, Inc.
(207) 622-3765
MARYLAND
Annapolis
H.A. Hi Tech
(301) 266-0818
Gaithersburg
Audio Buys
(301) 840-9180
MASSACHUSETTS
Auburn
Leiser Sound, Inc.
(617) 832-4499
Cambridge
Audio Video
Environments
(617) 864-8001
Framingham
Natural Sound
(617) 879-3556
Littleton
Music Shack
(617) 486-8182
Nantucket
Berts Electronics
(617) 228-1397
Seekonk
Leiser Sound, Inc.
(617) 336-3399
Shrewsbury
Leiser Sound, Inc.
(617) 791-5111

Waltham
The Instant Replay
(6171890-9262
MICHIGAN
Flint
The Stereo Center
(313) 239-9474

Plymouth
Digital Entertainment
(313) 455-0960
MINNESOTA
St. Paul
Robert Paul TV
(612) 489-8025
Edina
Scholes Enterprises
(6121 831-5488

MISSISSIPPI
Oxford
Sights & Sounds
(601) 236-5774
MISSOURI
Kirksville
Wright Tire & Appliance
(816) 665-3779
Kirkwood
Warner
Communications
(314) 821-7474
MONTANA
Great Falls
Rocky Mountain Hi Fi
(406) 761-8691

NEW JERSEY
Cherry Hill
Soundworks
(609) 751-1900
Cliffside Park
Entertainment
Environment
(201) 941-5329
East Hanover
Elite Audio/Video
(201) 884-0044
Hamilton Square
Rock Dreams
(609) 890-0808
Livingston
Electromedia Design
(201) 992-9088
New Brunswick
Hi Fi Haven
(201) 249-5130
West Caldwell
Samm Sound
(201) 575-8910
Wyckoff
Conklin's Audio Video
(201) 891-4000
NEW YORK
Huntington Station
Audio Breakthrough
(516) 423-7755
Manhasset
Audio Breakthrough
(516) 627-7333
Merrick
Performance
Audio & Video
(516) 378-4389
NewYork
Audio Breakthrough
(212) 595-7157

Bryce Audio
(212) 575-8600
Custom Media Design
(212) 689-5916
East Side Stereo
(212) 673-5222
Grand Central Radio
(212) 682-3869
Lyric Hi Fi
(212) 535-5710
Lyric Hi Fi
(212) 769-4600
Rochester
Gala Sound
(716) 248-8430

Rowe Photo
(716) 442-8230

Utica
Worden's Music
(315) 724-8717
Watertown
The Happy Ear
(315) 788-7692
White Plains
Lyric Hi Fi
(914) 949-7500
Audio Design
(914) 328-1878
NORTH CAROLINA
Albemarle
Music Mart
(704) 982-3627
Durham
Kerr's Audio Visions. Inc.
(919) 493-8888
Hickory
Dacia Electronics
(704) 324-5054
Lenoir
Crowells
(704) 754-5353
Reidsville
Trent's Stereoland
(919) 342-1111

OHIO
Akron
DiFeo's Audio & Video
(216) 773-6077
Cincinnati
Audio Vision Plus
(513) 891-7444

Mansfield
High Tech Video
(419) 756-8889
Maple Heights
Eric Martins, Inc.
(216) 663-2032
Mayfield
Eric Martins, Inc.
(216) 449-7400
OKLAHOMA
Tulsa
Doug Brown Enterprises
(918) 747-3618

OREGON
Astoria
Greenburg's Furniture
(503) 325-5111

Salem
Salem Sound Center
(503) 364-7235
Tigard
High Technology
Sight & Sound
(503) 620-9825
PENNSYLVANIA
Natrona Heights
Butch's Sound Shack
(412) 224-7000
Philadelphia
Sound Service
(215) 725-1177

RHODE ISLAND
N. Providence
Eastern Discount
(401) 728-1480
Westerly
Leiser Sound, Inc.
(401) 596-2100
SOUTH CAROLINA
Columbia
Laser Experience
(803) 736-6392
Hartsville
Haynes Electronics
(803) 332-4878

Hilton Head Island
Audio Visual Resources
(803) 681-2971
Georgetown
Stereo Video Center
(803) 546-6511
TENNESSEE
Nashville
Audio Systems
(615) 320-1600
Audio Systems
(615) 297-2400
TEXAS
Amarillo
Sound Systems Limited
(806)353-9171
Beaumont
Brock Audio
(409) 832-0276
Dallas
Custom Video
(214) 991-9901

El Paso
Casa Sonido
(915) 532-3631
Fort Worth
Marvin Electronics Co.
(817) 927-5311

Laredo
Metex International
(512) 722-3941
Mc Allen
El Centro Sound Center
(512) 630-4434
San Antonio
Bjorn's Stereo Designs
(512) 646-6991
UTAH
Midvale
Inkley's
(801) 255-7910
VERMONT
South Burlington
Laserland
(802) 863-5528
VIRGINIA
Alexandria
Video Station of Virginia
(703) 751-6993
Franklin
Audio Showroom
(703) 562-2339
Hampton
Videorama
(804) 827-1980
Virginia Beach
Videorama
(804) 497-3802
Winchester
Sound City
(703) 662-1560
WASHINGTON
Redmond
Home Entertainment
by Design
(206) 881-1265
Seattle
Videophile
(206) 329-0262
Spokane
Millman's Stereo -Video
(509) 467-5192
WISCONSIN
Glendale
Sound Stage
(414) 961-1155
Green Bay
Sound World
(414) 499-4519
LaCrosse
Team Electronics
(608) 781-8500

Enter No. 60 on Reader Service Card
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It became obvious as I
tested this unit that the
record industry's concern
about "perfect clones" is
just nonsense.

Continued from page 82

selection you are about to record. Subsequently, all selec-
tions recorded on the tape that have more than a 3-S pause
preceding them will be numbered sequentially from your
starting number. Various small indicator lights above some
of the key operating pushbuttons let you see at a glance the
status of the DAT recorder's functions.

The wireless remote control supplied with the DT -2001
has some 35 buttons, so you can duplicate just about any
function (including subcode operations, play, record, and
random-access programming) from across the room. You
can even alter the tape -counter display mode with the
remote control.

The rear panel of this remarkable recorder is equipped
with line inputs, a pair of V4 -inch phone jacks for micro-
phone inputs, coaxial -connector and photo -optical digital
inputs and outputs, and individual microphone input level
controls.

Measurements
When I first measured DAT recorders, for the July issue of

Audio, about all I could do was record some test tones
using the analog inputs of those machines and my own
signal generators. I even went so far as to transcribe tracks
of several test CDs (again via the analog inputs, since all
CDs have the double prevention scheme that inhibits us
from doing digital -to -digital transfers). Now, I am happy to
report that I am able to go a step farther. Thanks to Sony, I

have a test tape that was recorded digitally (at 44.1 kHz); it
contains several essential test signals as well as some great
musical samples. Even this test tape, however, cannot be
copied in digital -to -digital mode, so I'm going to take spe-
cial care of it. I hope that by the time it wears out, such test
tapes will be readily available!

In addition to using the test tape, I did want to examine
the DT -2001's complete record/play cycle-both analog -to -
digital and then digital -to -analog signal processing. What
became obvious at once was that the recording industry's
concern about "perfect clones" is nonsense. For example,
consider Fig. 1, a plot of distortion versus frequency at 0 -dB
recorded level. The lower curve represents the results ob-
tained when playing back the digital test tape. The upper
curve, depicting higher levels of distortion, represents what
happened when I played back a test tape I had made via
the analog inputs of the DT -2001. The difference cannot be
attributed to my signal generator, whose inherent distortion
is less than 0.002%. Using the digitally produced test tape,
THD + N at mid -frequencies measured only 0.0055%, while
with my "home brewed" tape, THD + N increased to
0.008%. A much greater difference showed up at high
frequencies. At 10 kHz, THD + N for the test tape was still
only 0.0055%, yet it was 0.013% for my analog -digital -
analog tape. All of this may seem rather insignificant, to be
sure, but now consider the signal-to-noise measurements
shown in Figs. 2 and 3. Figures 2A and 2B show results
obtained when measuring the "silent" track of the digital test
tape (92.8 dB unweighted, 97.5 dB A -weighted); Figs. 3A
and 3B show S/N using the silent track (inputs short-cir-
cuited during recording) on my analog -digital -analog tape
(87.6 dB unweighted, 90.2 dB A -weighted).

When I measured separation between channels, the dif-
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The playback filters are
digital but the recording
filters are analog, just as
they are in professional
recording studios.

ferences between the all -digital test tape and my analog-
digital -analog tape were even more significant, though nei-
ther result can be faulted in terms of audible quality. The
digital test tape showed channel separation of 91 dB at 1

kHz for the left channel and 93.5 dB for the right. My tape,
when played back. yielded separation of 79 dB for the left
channel and 76 dB for the right. Greater differences showed
up at high frequencies. At 10 kHz, the digital test tape
showed separation of 91 dB for the left channel and 88 dB
for the right. By contrast, my tape yielded values of only 67
dB for the left channel and 60 dB for the right.

I was not able to make a similar comparison of frequency
response measurements, since the digital test tape contains
only a few spot frequencies (rather than a continuous
sweep). My test tape, onto which I recorded a sweep from
20 Hz to 40 kHz, proved that, as far as frequency response
is concerned, DAT machines can do even better than CD
players. (They should, since the higher sampling frequency
of 48 kHz allows the frequency response to remain flat to a
bit beyond 20 kHz.) As shown in Fig. 4, response extended
all the way out to 22.0 kHz on each channel and was down a
mere 0.4 dB at that frequency.

I checked linearity and found no deviation from 0 dB all
the way down to -80 dB. The Sony test tape provides a
signal recorded at - 60 dB level, and I used that to examine
dynamic range according to the method proposed by the

Fig. 5-
Playback
of 1 -kHz
square wave
recorded via
analog inputs.

EIAJ in their CD measurement Standard (but not the alter-
nate method proposed by the EIA, which I have begun to
use in testing CD players). To obtain the EIAJ figure.
measured THD at the -60 dB recorded level; it was 0.45%,
which translates to -46 dB. Adding that to the -60 dB we
started with, we come up with a dynamic range of 106 dB.
Using my own analog -digital -analog test tape, results were
6 dB poorer, or an even 100 dB.

I mentioned earlier that while Onkyo is using digital filter-
ing in the DT -2001's D/A processing, they are probably
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e search for the ultimate sound system
inevitably leads to speaker systems employing
electronic crossovers ahead of the amplifiers,

since this places the individual drivers under much
more direct control than is otherwise possible.

The only difficulty, in the past, has been the task
of obtaining a crossover unit with sufficient flexibil-
ity to control these speakers correctly.

Bryston's Model 10B Electronic Crossover com-

bines ideal signal -handling with an enormously
flexible control function. Simple, direct front -panel
switches allow any crossover curve to be set
instantly, and listening quality is vastly improved
over passive, in -speaker networks.

The Model 10B features independently selectable
crossover points for high-pass and low-pass. You
can also independently select crossover slope, from
6, 12, or 18 dB/Oct., where one driver requires a
different cutoff from another in the same system.
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At no time was I able
to distinguish between
original program material
and DAT recordings made
from radio, CD, and tape.

using conventional analog filtering for its A/D conversion. I

came to this conclusion after recording and playing back a
1 -kHz square wave. The reproduced waveform is shown in
Fig. 5. As you can see. it is reminiscent of the square -wave
pictures I used to get when I measured first -generation CD
players, before most manufacturers switched to digital filtra-
tion and two- or four -times oversampling. This is no surprise.
as the purpose of the input filtering is to remove high
frequencies, which could cause aliasing. before they get
into the digital domain. In that respect, Onkyo's DT -2001 is
really no different from the digital recorders used in profes-
sional recording studios.

I couldn't resist the temptation to measure wow and flut-
ter, despite Onkyo's claim that it is below the measurable
limits of test equipment. I needn't have bothered. My Sound
Technology test set simply kept flashing the now -familiar
notation "Signal Level Too Low" over and over again. So
much for wow and flutter in DAT recorders!

Conclusions
I wouldn't pretend for a moment that this is a comprehen-

sive and total evaluation of the Onkyo DT -2001. There were
many tests I would have liked to perform, but I lacked
software with which to make them. I did, however, spend
several wonderful days making a variety of recordings via
the DT -2001's analog inputs from radio, CDs, and the very

few prerecorded DATs I have managed to get my hands on.
At no time could I distinguish between the original program
material and the resulting DAT recordings that I made.

The only negative comment I have concerning the DT -
2001 has to do with its microphone inputs. They met their
specifications, all right, but I don't regard a signal-to-noise
level of 70 dB as being consistent with the otherwise superb
performance of this unit. If you end up owning this remark-
able machine and want to do live recording, I'd suggest you
get hold of the very best professional microphone mixer you
can and forget about using the mike inputs. Of course, if you
just want to have some fun and see what sort of recordings
you can create on Digital Audio Tape, mixing your own
sounds and narration, perhaps, with the sound of CDs or
other program material, the mike mixing facilities provide an
added bonus.

Onyko has certainly put their expertise and innovation into
this, their first production DAT machine. Although no price
has been given (nor has a date for delivery to the U.S. been
mentioned as of now), I'll put my own value on it. It's easily
worth at least $2,000-possibly even more, in my opinion.
Like so many other DAT machines available in other parts of
the world, the DT -2001 represents state-of-the-art technol-
ogy that we Americans ought to be able to enjoy. Let's hope
we'll be able to buy this DAT recorder. or some other model,
in this country before very long. Leonard Feldman

Introducing: Bryston's Model 10B Electronic Crossover

All crossover selections are extremely accurate
and repeatable, being implemented with 1% select-
ed metal -film resistors and polystyrene capacitors.
All switches are heavily gold-plated, for lifetime
protection from corrosion. The level -controls are in
precise 1dB increments, also derived from gold-
plated switches and 1% metal -film resistors. All
internal buffer and amplification stages are
Bryston's exceedingly linear and superbly quiet
discrete op -amp circuitry. This means the signal is
always maintained with stability and freedom from

noise and distortion unapproached in normal
equipment.

From the point of view of adaptability, flexibility
and signal integrity, the Bryston 10B Electronic
Crossover system is the ideal choice for the widest
possible range of multi -amplified speakers.
Enter No. 17 on Reader Service Card

In the United States: In Canada:

EiE+,rs><anin VERMONT LTD. L_ _:n rum MARKETING LTD.

RFD 4, Box 2255
Montpelier, VT 05602
802-223-6159

57 westmore Drive
Rexdale, Ontario, Canada M9V 3Y6
416-746-0300
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EQUIPMENT PROFILE

FORTÉ AUDIO
MODEL 1
AMPLIFIER

Manufacturer's Specifications
Rated Output: 40 watts per channel

into 8 -ohm loads, 20 Hz to 20 kHz;
70 watts per channel into 4 -ohm
loads.

THD: 0.1% at 8 ohms, 0.2% at 4
ohms.

Bandwidth: -3 dB at 1 Hz and 100
kHz.

Slew Rate: Greater than 30 V/µS.
Input Impedance: 47 kilohms.
Maximum Output Current: 30 am-

peres (peak).
Output Impedance: 0.02 ohm at 1

kHz (damping factor = 400).
Output Noise: 300 V.
Dimensions: 19 in. W x 7 in. H x 11

in. D (48.3 cm x 17.8 cm x 27.9
cm).

Weight: 26 lbs. (11.8 kg).

Price: $950.
Company Address: 1955 Industrial

Dr., Auburn, Cal. 95603.
For literature, circle No. 91
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As I understand it, Forté Audio is a "budget perfectionist"
subsidiary of Threshold. Its products are designed by
Threshold's Nelson Pass and are inspected at the Threshold
factory but manufactured elsewhere in California. I recall
with much pleasure the experience of testing and listening
to Nelson Pass' first "Stasis" designs from Threshold a few
years ago. Since then, the Stasis concept has gained ac -

ceptance and has even been licensed to other high -end
manufacturers, such as Nakamichi.

The Forté amplifier that I tested is, however, a pure Class -
A design. This accounts, at least in part, for the rather large
bulk of this relatively low -powered unit as well as for its
weight. Then too, unlike many Class -A amplifiers that I've
tested, the Model 1 is cooled entirely by convection to avoid
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Accelerate ntc the digital
dimension with Recoton's Compact _

Disc Adapter. Designed by
awa-d-winning and o engineer
Larry Igtbatz, this Jarsatile acces-
scryliel vers the full impact of
digital sound -t no signal loss.

Just plug into tie output
jack of your portable CD player.
Then insert the Edtpter into your
ca 's cassette unit No wiring.
No permanent i-s:allation. Just
pure pleasure --o go. Pick one up
today and we guarantee you'll
never be driven lo boredom.

RECOTN
THE PROVEN PERFORMERS
46-23 CRANE STREET LTG SLAND CITY. NY 11101
1-800-RECO-ON.
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Temperature sensors are
used to monitor thermal
conditions, but there were
no thermal shutdowns
during my bench testing.

the noise normally produced by even the quietest of internal
cooling fans. Fans in amplifiers often have a way of drawing
in dust that lands on components, circuit boards, and heat-

sinks, so there's another clear benefit in avoiding them if
possible. In the case of the Model 1, avoiding fans has
meant using rather large heat -sinks. Their size and weight
suggest a much higher power output than is actually deliv-
ered by the amplifier.

For those who have forgotten just how a Class -A amplifier
differs from Class -AB and Class -B designs, it's important to
remember that in a Class -A amplifier, current drawn by the
output stages remains substantially constant regardless of
signal output level. Unlike more efficient designs that dissi-
pate more total power as signal levels increase, Class -A
amplifiers actually d ssipate less power internally when
more power is fed to the load.

The constant high current-a penalty paid for all Class -A
designs-necessitates special care in placement of the
Model 1. Its makers recommend at least 3 inches of air
space on either side and above the amplifier if it is installed
in an open -back rack or cabinet. If it is placed in a closed -
back cabinet (or a cabinet positioned right up against a
wall), other openings or an external forced -air system
should be provided to ensure that heat is carried away. I

learned, too, that the heavy toroidal power transformer cen-
tered between the two channels of circuitry inside the ampli-
fier produces a fairly strong local magnetic field. For this
reason, a turntable/cartridge combination should not be
positioned too close to the unit.

Another precaution which should be observed involves
the a.c. power cord. In most audio systems that employ
separate power amplifiers and preamplifiers, it is conven-
ient to connect the power cord of the amplifier to the
switched a.c. outlet often provided on the preamplifier's rear
panel. Forté, however, does not recommend connecting the
Model 1 in this fashion because of the amount of continuous
current it draws and because of the even greater surges of
current that occur on turn -on. You'll have to turn on the
amplifier and the preamplifier separately.

Circuit Highlights and Layout
The amplifier itself is a noninverting, complementary -sym-

metry design. The front-end employs for each channel a
direct -coupled input stage consisting of matched NPN dif-
ferential transistors biased by regulated, constant -current
sources. These input stages, in turn, drive gain transistors
loaded by regulated constant -current devices. This circuit
topology allows distortion levels to be low even with a
minimum amount of negative feedback applied.

The amplifier's output stages employ fast output transis-
tors which have extremely large safe -operating areas. Each
transistor runs at one -tenth its rated capacity. Forté has
therefore neither incorporated active protection circuitry to
safeguard the output stages nor added output fuses be-
tween the output devices and the speaker terminals. The
company has also chosen not to use an isolation coil be-
tween the power output stages and the speaker terminals.
The absence of such a component means that the high
damping factor measured at low or mid -frequencies is
maintained even at high frequencies.

The power supply for the Model 1 employs what appears
to be a custom -manufactured toroidal transformer. Forté's
brief owner's manual states that this power transformer is
capable of supplying twice its rated current for long periods
of time. The output of the transformer is converted to d.c. by
35 -ampere rectifying diodes and then is smoothed by com-
puter -grade electrolytic capacitors.

All circuit boards are made of glass epoxy, and all con-
nections appear to be hand -soldered. Metal -film and wire-
wound resistors as well as silver mica capacitors are in
evidence throughout the circuit boards. Temperature sen-
sors are used in each channel to monitor thermal conditions
of the amplifier. However, during my entire bench -testing
time (which included long stretches of operation at and
above full rated output levels), I never experienced a ther-
mal shutdown.

There are no adjustment controls on the Forté Model 1. A
large rocker switch on the front panel turns power on and
off. The rear panel is equipped with gold-plated RCA -type
phono jacks and heavy binding posts intended for speaker-
cable connections. The a.c. line fuses are accessible at the
rear panel for replacement, should that become necéssary,
but fuses in series with the d.c. supplies are located inside
the amplifier.

Measurements
Connected to 8 -ohm loads, the Model 1 delivered 46.5

watts per channel of continuous power at its rated THD of
0.1% for a 1 -kHz test signal. At the frequency extremes of
the audio band, power level was a bit lower: 45.1 watts per
channel at 20 Hz and 42.6 watts at 20 kHz. Backing off to
the rated power output of 40 watts per channel, THD + N
measured only 0.01% at low and mid -frequencies and
0.065% at 20 kHz. SMPTE-IM distortion at rated output was
0.03%, and CCIF IM was only 0.002%.

Switching to 4 -ohm loads, I measured an output of 77.0
watts per channel for the rated distortion level of 0.2%. At 20
Hz and 20 kHz, maximum power output under these load
conditions was 72.2 watts per channel for the same level of
distortion. At the rated output of 70 watts per channel, THD
+ N measured 0.023% at 1 kHz, 0.03% at 20 Hz, and
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The Meitner ST 50 amplifier and PA 6
pre -amplifier. Musical. Transparent.

Powerful. Together they promise M
flawless music reproduction.
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A Total System Approach: Meitner
Electronics, CD Players, the AT 2
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Although the sound of the
Model 1 is superb, you may
find that it lacks the power
to drive your loudspeakers
as hard as you'd like.

2,: r
l':, 1

112 HN2

1W

A

B

Fig. 1-Power output vs.
THD + N and frequency
with 8 -ohm loads (A)
and 4 -ohm loads (B).

Fig. 2-Reproduction of
a 20 -kHz square wave.

POWER

0.14% at 20 kHz. SMPTE IM was 0.067% at the equivalent of
rated output. How harmonic distortion varied as a function of
power output and frequency is shown in Fig. 1A for 8 -ohm
loads and in Fig. 1B for 4 -ohm loads.

Dynamic headroom was minimal, around 0.4 dB with
either 4- or 8 -ohm loads. This is indicative of a fairly stiff or
well -regulated power supply. Damping factor using 8 -ohm
loads and referred to a 50 -Hz test signal was well above 250
(the highest damping factor I can measure with any great
degree of accuracy).

Input sensitivity for 1 watt output into 8 -ohm loads mea-
sured 0.13 V. This corresponds to an input voltage require-

ment of approximately 0.82 V to produce the rated output of
40 watts per channel. Frequency response was flat within
1.0 dB from 3 Hz to 100 kHz; a -3 dB roll -off occurred at 2
Hz and at 190 kHz.

Forté quotes residual noise in absolute terms, as the
number of microvolts appearing at the speaker output termi-
nals with no signal applied. They claim a figure of 300 µV or
less for this noise measurement; I obtained only 250 V.
A -weighted signal-to-noise ratio, measured using conven-
tional methods, was 88 dB below an output reference level
of 1 watt. If you want to express this in terms of dB below 40
watts, simply add another 16 dB, the difference between 1
watt and 40 watts.

Figure 2 is a 'scope photo of the amp's output when a 20 -

kHz input signal was applied. The almost perfectly square
waveform attests to the wide bandwidth and exceptionally
fast rise -time of this amp. Normally, I would expect to see
this sort of wave shape from most amplifiers if the input
frequency were 1 kHz or, at best, perhaps 5 kHz, but keep
in mind that you are looking at a 20 -kHz square wave here!

Use and Listening Tests
The first thing I became aware of when I connected the

Forté Model 1 to the rest of my reference listening system
was that it does run hot. Compared to the way old vacuum -
tube power amplifiers ran, I suppose the Model 1 isn't all
that warm during continued operation; it's just that I've
gotten used to Class -B and Class -AB solid-state units. On
the positive side, you will quickly discover, as I did, that if
given adequate ventilation, the amplifier will eventually
reach a stable operating temperature, after which it will get
no hotter. Such are the peculiarities of Class -A designs, and
they take a bit of getting used to.

The Model 1's sound quality was certainly as clean as
anything I've heard. However, to say that it was audibly
superior to some of the better Class -AB amplifiers I've
listened to over the past few years would, I think, be some-
thing of an overstatement. The advantage of Class A is best
heard at very low listening levels or during very quiet pas-
sages of music. It is during such moments of sound repro-
duction that any residual crossover or switching distortion
can become offensive. Of course, by their very nature,
Class -A amplifiers exhibit neither crossover distortion nor
any other nonlinearities characteristic of amplifiers whose
individual output stages must go into and out of cutoff.

For all its superb sound qualities, you may find, as I did,
that the Model l's relatively low power may not be enough to
drive your speaker systems as hard as you would like. This
is especially true when listening to digital program sources.
If you own reasonably high -efficiency speakers having nom-
inal impedances of 4 ohms, the 70+ watts per channel that
this amplifier provides will probably do just fine. If, on the
other hand, your speakers eat up power (as my reference
speaker systems do), you'll either have to settle for some-
what lower (albeit clean -sounding) levels or for a Class -AB
amplifier that can pump out more power. Of course, Forté or
other amp makers may well come up with even more power-
ful Class -A units-but if they do, I dread to think how heavy
they will be or how much they will add to the electric bill!

Leonard Feldman
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"ls the sun coming up or going down?"

"1 don't know, the last thing 1 remember is you turning up the stereo."

That's the way it happens. The clean, clear sound of
Pyle Driver'" car stereo speakers transforms an ordinary ride in
the country into a spellbinding experience.

The new Pyle Driver Pounder' systems make superior sound a
reality in virtually any type vehicle. Innovative features like heavy duty
woofers, volume -weighted passive radiators, high fidelity dome
tweeters, and low -leakage 12 dB crossovers are computer matched
and hand built into custom tuned enclosures.

That same dedication to quality is built into Pyle's new Digital
Demand amplifiers. Powerful yet distortion free, Pyle Digital Demand
amplifiers provide the purest sound possible.

Make your next drive a spellbinding experience with Pyle Driver
Pounder' speaker systems and electronic components.

For the name of the Pyle dealer nearest you write.
Pyle Industries, Inc.  Huntington, IN 46750

A Harman International Company
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EQUIPMENT PROFILE

Manufacturer's Specifications
FM Tuner Section
Mono Usable Sensitivity: 11 .2

aBf
50 -dB Quieting Sensitivity: Mono,

14 6 dBf stereo. 37.2 dBf.
S/N, A -Weighted: Mono, 80 dB; ste-

reo. 75 dB
THD, 30 Hz to 7.5 kHz: Mono,

0.2%; stereo, 0.3%.

Frequency Response: 50 Hz to 10
kHz, ±0.5 dB.

Capture Ratio: 1.0 dB.
Alternate -Channel Selectivity:

75 dB.
Spurious -Response Rejection:

90 dB
Image Rejection: 70 dB.
IA. Rejection: 100 dB.
AM Suppression: 60 dB.
Stereo Separation: 40 dB, 100 Hz

to 10 KHz.

AM Tuner Section
Loop -Antenna Sensitivity: 500
µV

Selectivity: 40 dB.
S/N: 50 dB.
Image Rejection: 40 dB.
I.f. Rejection: 40 dB.

Amplifier Section
Power Output: 100 watts per chan-

nel, continuous, both channels driv-
en into 8 -ohm loads, 20 Hz to 20
kHz; 130 watts per channel into 4 -
ohm loads.

Rated THD: 0.03%.
Rated SMPTE IM: 0.03%.
Damping Factor: 120 (1 kHz, 8

ohms).

Input Sensitivity: MM phono. 2.5
mV; MC phono, 200 µV; high level,
120 mV

S/N, A -Weighted: MM phono, 80
dB; MC phono, 70 dB; high level, 90
dB.

Phono Overload: 150 mV.
Frequency Response: Phono,

RIAA ±0.3 dB, 20 Hz to 20 kHz;
high level, 20 Hz to 20 kHz, ±0.5
dB.

Tone -Control Range: Bass, ±8 dB
at 100 Hz; midrange, ±8 dB at 1

kHz; treble, ±8 dB at 6 kHz.
Loudness Contour at -30 dB:

+5 dB at 100 Hz. +3 dB at 10 kHz.

General Specifications
Maximum Power Consumption:

500 watts.
Dimensions: 1615/16 in. W x 45/16 in.

H x 149/16 in. D (43 cm x 11 cm x
37 cm).

Weight: 30.8 lbs. (14 kg).
Price: $829.95.
Company Address: 330 Turnpike

St., Canton, Mass. 02021.
For literature, circle No. 92
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You may still think of Acoustic Research (AR, for short) as
a company that makes only high -quality loudspeaker sys-
tems and, from time to time, brilliantly designed and excel-
lent -performing turntables. If so, you're in for a surprise
when you check out AR's top stereo receiver, the X-10. Its
design embraces all of the features that have come to be
regarded as essential in this central audio component. Yes,
a perfunctory pair of video inputs and outputs have been
provided so that the unit can be called an audio/video
receiver (these are really nothing more than a pair of stereo
inputs for the audio soundtracks of video program sources,
and a means for transcribing video signals from one VCR to
another). The most impressive elements of this receiver.
however, are its amplifier performance and features and its
external appearance and design.

The amplifier has been designed to deliver high current
(as much as 40 amperes) to loads of various impedances.
The design also provides high dynamic headroom-more
than 2.0 dB of extra power beyond its 100 -watt rating when
driving 8 -ohm loads and nearly 2.5 dB above its rating of
130 watts per channel when driving 4 -ohm loads.

As for the tuner section, its convenience features are
more impressive than its basic performance, which is only
average. Still, frequency -synthesized tuning with a total of
16 presets (eight AM and eight FM), manual and automatic
(scan) tuning, digital frequency displays, and the like all
contribute to ease of use.

Visually, the X-10 does not present the cluttered look that
is so common in full -featured receivers these days. Instead,
controls that are seldom used are neatly hidden behind a
hinged, swing -down panel-a trick learned, no doubt, from
designers of VCRs, who have long used this technique to
make their products look less intimidating. Furthermore, the
entire front panel is sloped gracefully rearward, so you don't
have to stoop to see and use the controls and switches.

The remote control supplied with this receiver will also
activate functions on a number of other AR components,
such as the CD -04 and CD -06 Compact Disc players. A
rear -panel jack can be used to interconnect the X-10 and
the CD player, so the player won't react to remote com-
mands when the X-10 is set to some other input. Another
rear jack can be used to control a possible future AR
cassette deck or DAT deck, which may not have its own
remote -control sensor. Although the X -10's remote control
cannot access preset stations, it does adjust volume (acti-
vating a motor -driven control), select inputs, search up and
down the tuning scales, operate the audio muting switch,
and turn the receiver on and off.

Control Layout
With the hinged panel closed, the only control visible on

the left half of the front panel is the large power on/off
button. A ring of subdued light surrounds this button when
power is on. A stereo headphone jack is located near the
lower left edge of the panel. The panel's right side houses
the digital frequency readout, a signal -strength indicator
consisting of four vertical LED bars, a tuning indicator light,
eight numbered preset buttons, five input -selector buttons,
the audio muting button, up and down tuning buttons, and
an auto/manual tuning selector button. Most of these but-

tons are accompanied by indicator lights to show which
functions have been activated. I have one complaint with
this arrangement: AR attempted to make the indicator light-
ing so unobtrusive that I had to squint to see if any of the
light green indicators were actually on. The problem was
less annoying in subdued lighting, such as might be used in
a living room when listening to music; in my well -illuminated
lab, it was rather difficult to determine if a given indicator
was on or not. A large, conventional rotary volume control is
at the extreme right side of the panel.

Secondary pushbuttons and small rotary controls come
into view when the black hinged panel is swung down. A
row of eight pushbuttons will select either or both pairs of
speakers, mono or stereo operation, tone -control defeat,
subsonic filter, loudness compensation, tape 1 or tape 2,
and VCR 1 or VCR 2. Another button selects AM or FM tuner
bands; there is also a "Memory" button for setting up station
presets. Four small knobs handle channel balance and the
bass, midrange, and treble tone controls.

A separately supplied AM loop antenna is easily attached
to the rear panel and can be pivoted for best AM reception.
Within the area surrounded by this loop. when it lies against
the panel, are the AM antenna terminal, the 75- and 300 -
ohm FM antenna terminals, and two jacks for the remote -
control links mentioned earlier. If you have a 75 -ohm trans-
mission line coming from your antenna, you'll be pleased to
find that both an F -type (coaxial) connector and screw
terminals are provided for it. The usual array of phono and
high-level input jack pairs is augmented by VCR 1 and VCR
2 audio input and output jacks, a VCR 2 video input jack,
and a VCR 1 video output jack (for dubbing video signals).
To the left of the jack pairs is an MM/MC selector switch. Stiff
wire jumpers complete connections between a pair of
"Pre(amp) Out" jacks and the corresponding "Main (Amp)
In" jacks. Removing these jumpers permits connection of
another signal -processing component, if desired. Color -
coded terminals for two pairs of loudspeakers are located
near the right end of the X -10's rear panel. Farthest to the
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Yes, video connections
are provided, but the most
impressive aspects of

AM frequency response
was better than average,
and loop sensitivity seemed
to exceed the published
specification.

Fig. 4-Separation and
crosstalk components for
a 5 -kHz FM modulating
signal, FM tuner section.

MONO THD

STEREO THD

Fig. 5-THD + N vs.
frequency, FM tuner
section.

Fig. 6-AM frequency
response.

Frequency response of the AM tuner section (Fig. 6) was
somewhat better than average, extending out to approxi-
mately 4 kHz for the -6 dB roll -off point. Loop sensitivity
seemed considerably better than the 500 p.V specified by
AR, but my test setup did not allow me to verify that. I was
able to measure direct input sensitivity (connecting a signal
directly to the AM antenna terminal); this yielded a sensitivity
figure of 25 p.V.

Amplifier Measurements
The power amplifier section exhibited high dynamic

headroom: More than 2.0 dB with 8 -ohm loads and nearly
2.5 dB with 4 -ohm loads. Given the nominal continuous
power rating of 100 watts at 8 ohms and 130 watts at 4
ohms, it means that the amplifier can deliver short power
peaks as high as 158 watts per channel when driving 8 -ohm
loads and as high as 230 watts per channel when connect-
ed to 4 -ohm loads.

As for continuous power output, with 8 -ohm loads the
amplifier produced nearly 115 watts per channel at mid -
frequencies, 108 watts per channel at 20 Hz, and just over
its rated 100 watts per channel at 20 kHz. At rated output of
100 watts per channel, THD + N at mid -frequencies mea-
sured 0.0055%, increasing slightly to 0.01% at 20 Hz and
0.021% at 20 kHz. All of these results are well within the
0.03% limit set by the published specification. With 4 -ohm
loads, the amplifier delivered just over 170 watts of continu-
ous power per channel for a 1 -kHz test signal, 147 watts per
channel at 20 Hz, and 138 watts per channel at 20 kHz. At
130 watts per channel (the rated power output for 4 -ohm
loads), THD + N was only 0.0075% at 1 kHz, 0.008% at 20
Hz, and 0.02% at 20 kHz. A "three-dimensional" graph (Fig.
7) shows how THD varied as a function of frequency and
power output for 8- and 4 -ohm loads.

SMPTE IM at rated output measured 0.015% with 8 -ohm
loads and 0.02% with 4 -ohm loads. Results for CCIF IM
(twin -tone IM) at rated output levels were only 0.0025% for
8 -ohm loads and 0.0023% for 4 -ohm loads. Damping factor
was surprisingly low, only 30 with a 50 -Hz test signal re-
ferred to 8 -ohm loads. I am at a loss to explain why my
figure was so low in comparison to AR's claimed damping
factor of 120. The difference cannot be attributed to the fact
that they use a 1 -kHz test signal while I use the EIA-
specified frequency of 50 Hz; even when I used AR's test
frequency, damping factor did not change substantially.

Figure 8 shows the maximum boost and cut range of the
bass, midrange, and treble tone controls. The bass and
treble action seemed quite conventional, yet I found that the
midrange control affected bass frequencies fully as much
as did the bass control itself. While a midrange control is
normally a very useful addition to an amplifier or receiver,
the X -10's will prove effective only if you find that you need a
tonal lift in both the bass and midrange regions. At that, the
control affects a much wider swath of frequencies than it
should, extending well up into the lower treble range as well
as down into the bass. Fortunately, there is a tone -defeat
button behind the hinged panel cover!

Figure 9 shows the usual characteristics of a loudness
control coupled to the master volume control. If you have
output level controls on the program sources connected to
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Threshold
model PCX

O
direct coupled
audio frequency crossover

A1VNEL BALANCE
AUDIO LEVEL

Threshold
model FET ten. pc

field effect transistor
phonograph cartridge
preamplifier

Threshold
model FET ten hl

field effect transistor
high level preampldier

there are Threshold components
and there is everything else

////lll/I

PEAK f.. E

Threshold
model SAil
pure lass A
STASIS power amplifier

optical bias

Threshold uses imaginative and unique circuit concepts to reach levels
of performance that will impress the most critical music listener. The
sonic purity and sculptured elegance of these sophisticated instruments
await your appreciation at select dealerships.

For a list of Authorized Threshold Dealers and color brochures detailing
Threshold optically biased STASIS power amplifiers and high accuracy
FET preamplifiers write:

Threshold Corporation
1945 industrial drive
auburn california 95603

Threshold
more than audio excellence

Threshold products are engineered by Nelson Pass. styled by Rene Besne.
and handcrafted under their supervision in the U.S.A.
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My first impression when
listening to the X-10 was
that it has considerably
more power output than its
rating would suggest.
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frequency for four power
levels with 8 -ohm load
(A) and 4 -ohm load (B).

A

;, lN'

l;n Hr

13n i',,

'N

1r_ . W

3!' kHz

1 W
ROWER

Fig. 8-
Tone-control
characteristics.
(Note midrange
action; see text.)

Fig. 9-
Loudness-
compensation
control
characteristics.

the receiver, you may be able to adjust them for proper low-
level loudness compensation. If not, chances are slim that
this loudness control will afford proper compensation.

High-level input sensitivity for 1 watt output measured 15
mV. For the same 1 watt of output, 0.25 mV was needed at
the MM phono inputs (using a 1 -kHz test signal). and 20 µV
was required at the MC inputs. MM phono input overload
measured 160 mV, somewhat higher than the 150 mV speci-
fied. RIAA equalization was accurate to within -* 0.2 dB from
30 Hz to 15 kHz. The -3 dB cutoff point of the subsonic
filter occurred at 15 kHz.

Signal-to-noise ratio for all the high-level inputs measured
a very high 80 dB referred to 0.5 V input and 1 watt output.
With the volume control set to minimum, S/N improved still
further, to 83 dB. There is no direct way of correlating these
results to AR's figures, since the published specifications
are referenced to rated output with the volume control set at
maximum. Phono S/N measured 78 dB referred to 5 mV
input and 1 watt output, with the rear -panel switch set to the
MM cartridge mode. It was 72 dB for the MC mode referred
to 0.5 mV input and 1 watt output.

Use and Listening Tests
My first impression, when listening to the AR X-10, was

that it had considerably more power output than its continu-
ous power rating would suggest. FM tuning was precise.
Even though the tuner was not particularly sensitive com-
pared to others I have tested over the years, its signal -
pulling ability was adequate in my location, some 18 miles
from most of the FM transmitting antennas serving New York
City. The synthesized -tuning system was well aligned with
respect to the i.f. section; LED indications of proper tuning
corresponded precisely to the points of lowest distortion for
any incoming FM signal.

The amplifier section had no trouble reproducing the wide
dynamic range of digital program sources, including CDs
and some recordings made on a DAT recorder. The Deut-
sche Grammophon CD of Mozart's "Magic Flute" (410 967-
2) was reproduced flawlessly by this amplifier driving my
reference KEF 105.2 loudspeakers. Vocals sounded partic-
ularly natural, as long as I refrained from using the tone
controls. (All my listening tests were done with the tone
controls fully defeated and at listening levels that, in any
case, would not have warranted use of any loudness com-
pensation.) The only aspect of sound quality not completely
up to my expectations was the extreme low end, which
lacked the kind of tightness I have come to associate with
high-powered, solid-state amplifiers. I would stress, though,
that this is entirely a matter of taste; I have several friends,
for example, who would probably prefer the somewhat mel-
lower bass output that the X-10 seems to provide.

Taking into account this receiver's excellent human engi-
neering and allowing for the fact that my sample's FM tuner
section may have been slightly misaligned, I am ready to
conditionally rank the AR X-10 with some of the other fine
receivers in its power and price class. With more and more
people combining their audio and video components, I will
even concede that the video input and output terminals may
prove useful to those who have no other easy way to
organize their video dubbing efforts. Leonard Feldman
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HowDenon turned receiver
design insideout.

Audio companies must
have a fairly low opinion of the
receiver customer. How else to
explain the bewildering array of
buttons, lights and winking
fluorescent displays that festoon
so many of today's receivers?
These outward trappings may
impress the innocent, but they
contribute not one iota to better
sound.
3111111

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

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

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

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

dynamic passages. In fact,
the Pure Current Power
Supply of the DRA-95VR
reduces dynamic IM distortion
by an impressive 60 dB.
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`Distortion is, in a
word, n egl igi bl e:"

High Fidelity Magazine

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

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

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

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

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

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

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

High Fidelity Magazine

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

ENON
D t= .,

'Suggested retail price Clipping reprinted
with permission from Audio/Video Buyers' Guide. Enter No. 28 on Reader Service Card

Denon Americo, Inc., 222 New Rood, Parsippany, NJ 0705412011 575-7810
Denon Canada, Inc.. 17 Denison Street, Markham, Ont. L3R 105 Canada
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EQUIPMENT PROFILE

TECHNICS
SL -P1200
COMPACT DISC
PLAYER

Manufacturer's Specifications
Frequency Response: 4 Hz to 20

kHz, ±0.1 dB.
Dynamic Range: Greater than 96

dB.
S/N: 106 dB.
THD: 0.0025% at 1 kHz, 0 -dB level.
Channel Separation: 106 dB at 1

kHz.
Channel Phase Balance: Less

than 5°.
Number of Programmable Se-

lections: 20.
Output Voltage: 2.0 V (at 0 dB).
Output Impedance: 200 ohms.
Recommended Load Imped-

ance: More than 10 kilohms.
Pitch Control: ±8%.

Power Requirements: 120 V, 60
Hz, 29 watts.

Dimensions: 1615/16 in. W x 6% in.
H x 1415/16 in. D (43 cm x 16.8 cm
x 38 cm); 91/16 in. H (23 cm) when
disc compartment is open.

Weight: 32 lbs. (14.5 kg).
Price: $1,300.
Company Address: One Panasonic

Way, Secaucus, N.J. 07094.
For literature, circle No. 93

Although most audio enthusiasts have finally conceded
that the Compact Disc and CD players can deliver sound
quality equal to or better than any other program source yet
devised, there's one group of people who still find fault with
the new medium. No, they aren't debating sound quality;
their problem is purely mechanical. I'm speaking about
professional disc jockeys who work at radio stations, discos,

and the like. Their complaint is that they are unable to cue
up Compact Discs with the same precision that they can
achieve manually with LP records. Indeed, that's true. I've
heard many a broadcast in which the desired CD track was
preceded by the last second or two of the previous track, or
in which the first note or two of the desired track was
missed.
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COMPACT DISCS,
RECORDS OR
CASSETTES 14»

for just
plus shipping
and handling with
Club membership

With No Obligation To Buy Anything...Ever!

Vivaldi, The Four Seasons The
English Concert/Pinnock. Archiv
DIGITAL 115356

Horowitz in Moscow Scarlatti,
Mozart. Rachmaninov, Liszt, Chopin,
Scriabin, others. DG DIGITAL 125264

Perlman: Mozart, Violin Con-
certos Nos. 3 & 5 "Radiantly
sumptuous"-High Fidelity
DG DIGITAL 115146

Tchaikovsky, Symphony No. 6
(Pathétique) Chicago Symphony/
Levine. RCA DIGITAL 153939

Pops In Space John Williams leads
The Boston Pops in music from Star
Wars, Close Encounters, Superman,
more. Philips DIGITAL 105392

Brahms, Cello Sonatas Yo -Yo Ma,
cello; Emanuel Ax, piano. Grammy
Award Winner! RCA DIGITAL 154044

Galway & Yamashita: Italian
Serenade Flute & guitar works
by Paganini, Cimarosa, Giuliani,
others. RCA DIGITAL 173824

Gregorian Chant Schola of the
Hofburgkapelle, Vienna. Hauntingly
serene. Philips DIGITAL 115434

Andrew Lloyd Webber, Variations;
more Julian Lloyd Webber, cello.
Philips DIGITAL 115473

Debussy, La Mer; Nocturnes
Boston Symphony Orchestra/Davis.
Philips DIGITAL 115068

Teresa Stratas Sings Kurt Weill
Havanna-Lied, Foolish Heart, Surabaya -
Johnny, 12 more. "First-class"-
Fanfare Nonesuch 124748

André Previn: Gershwin
Rhapsody In Blue, Concerto in F,
more. Philips DIGITAL 115437

Mozart, The Piano Quartets
Beaux Arts Trio; Bruno Giuranna, viola.
"Absolutely indispensable"-Stereo
Review Philips DIGITAL 115271

Beethoven, Symphony No. 3
(Eroica) Academy of Ancient Music/
Hogwood. "Best of 1986"-Time
L'Oiseau-Lyre DIGITAL 115535

C/ his remarkable $1 offer is being made to
introduce you to an outstanding classical music

membership-with never any obligation to buy.

You'll find hundreds of outstanding albums in each issue of the
Society's magazine, which will be sent to you every 4 weeks.
You will also receive 6 special sale issues, giving you 19
opportunities a year to shop for fine music at home. But there
is no obligation to accept any offering at any time.

You choose only the music you want!
If you'd like to accept the Main Selection, you need not do a
thing. It will be sent automatically. If you'd prefer an alternate
selection or none at all, just mail back the Notification Card by
the specified date. You'll always have at least 10 days to decide.

Substantial savings with our half-price bonus plan.
For every regular purchase you do make, you'll receive
bonus certificates good for half-price discounts. A shipping/
handling charge is added to each shipment.

3 Compact discs or records or cassettes for just $1!
Begin your membership now by choosing any 3 albums shown
here for just $1 plus shipping and handling. Send no money 0
now. We want you to judge for yourself before you decide to buy.
If not delighted, return your 3 albums at the end of 10 days
without obligation.

Dvofák, Symphony No. 9 (New
World) Chicago Symphony/Solti.
London DIGITAL 115168

Rimsky-Korsakov, Scheherazade
Vienna Philharmonic Orchestra/
Previn. Philips DIGITAL 115415

Ravel, Daphnis et Chloé (Com-
plete) Montreal Symphony/Dutoit.
London DIGITAL 115520

Mozart, Requiem Leipzig Radio
Choir; Dresden State Orchestra/
Schreier. Philips DIGITAL 115039

Music Of Spain, Vol. 5 Julian
Bream, guitar. "Electrifying."-
Gramophone RCA DIGITAL 114746

Handel, Water Music Eng. Concerti
Pinnock. Archiv DIGITAL 115306

Wagner, Orchestral Highlights
From The Ring Vienna Phil./
Solti. London DIGITAL 115426

Slatkin Conducts Russian
Showpieces Pictures At An
Exhibition, more. RCA DIGITAL 154358

Mozart, Clarinet & Oboe Concertos
Pay, Piguet; Academy of Ancient Music/
Hogwood. L'Oiseau-Lyre DIGITAL 115523

The Canadian Brass: High,
Bright, Light & Clear Baroque
gems. RCA DIGITAL 144529

Bach, Goldberg Variations Trevor
Pinnock, harpsichord. "Definitive"-
Stereo Review Archiv 105318

Barry Douglas: Tchaikovsky, Piano
Concerto No. 1 London Symphony/
Slatkin. RCA DIGITAL 164293

Prokofiev, Sym. No. 5 St. Louis
Sym./Slatkin. RCA DIGITAL 154580

Handel, Messiah (Highlights)
Musica Sacra/Westenburg. Halleluiah
Chorus, more. RCA DIGITAL 153586

SAVE INSTANT HALF-PRICE BONUS PLAN

eachlarlbum yo o der. Use them to
get additional albums at half price!

r
C74*eCi/19l?IIfG,ll ~C~

P.O. Box 91406  Indianapolis, IN 46291
YES! Please accept my membership in The International Preview Soci-
ety and send me, for 10 days' FREE examination, the 3 albums I have
indicated below. I may return them after 10 days and owe nothing, or
keep them and pay only $1 plus shipping & handling. I understand that
I'm not obligated to buy anything.. ever,

Please send all  Compact Disc  Cassette  Record
selections on

}

Write Selection Numbers Here:

Mr.
 Mrs
 Miss First Name Initial Last Name (PLEASE PRINT)

Address Apt

City State Zip

Telephone (
Area Code

NOTE: Members who select compact discs will be serviced by the
Compact Disc Club. Full membership details will follow with the
same 10 -day, no -obligation, no -minimum purchase privilege.

Limited to new members. continental U S.A. only. One membership per family. We reserve the
right to request additional information or reject any
application. Local taxes, if any, will be added. WMT23 PWQ PJ
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The special construction of
the base converts vibration
into thermal energy while
providing stability and
strength.

Now Technics has come to the rescue of these profes-
sionals. In doing so, they have produced a CD player that
will appeal to many serious audio enthusiasts as well. The
SL -P1200 is one of the most feature -laden and best -per-
forming players that I have seen to date. The engineers who
designed it must have been told to forget about costs and
simply come up with a player which is as resistant as
possible to external or internal vibration and shock and
which takes advantage of every bit of subcode data on the
Compact Disc.

Just consider these features: By turning a smoothly rotat-
ing dial with your fingertip, you can cue forward or back-
ward in precise 0.1-S increments at two search speeds. A
switch lets you "lock out" this feature to avoid accidental
miscueing. Beyond that, there's an auto -cue button which,
when pressed, finds the beginning of actual music at the
start of a track. Since a delay of a second or two often
occurs between the time a track starts and the time the
music begins, this is especially useful for tight, precise
cueing. The fast -search keys, in addition to performing their

 Crc..S.etlon

Fig. 1-Cross-section
view of SL -P1200
construction. (TNRC:
Technics nonresonant
compound; DD: Direct
drive.)
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Fig. 2-Schematic
diagram of Technics
Class -AA circuitry.

normal audible -search functions, allow you to shift the laser
pickup forward or backward one pit track (about 0.1 S)
while in play or pause mode. This facility reminded me of the
reel -rocking capability of reel-to-reel tape recorders; Tech-
nics has even labelled the keys "Rocking/Search."

Here's another problem addressed by the SL -P1200:
Have you ever wanted to play (or record onto tape) a disc
that ran, say, 45 minutes and 22 seconds, when you had
exactly 45 minutes of time or tape to work with? No problem,
with this machine! Its precise pitch control allows you to
vary pitch (and therefore playing time) by as much as 8% in
either direction. That's something which can be done on
many professional turntables, but only a very few CD play-
ers have the same capability, and the few I've seen didn't
have calibration scales as accurate as the one provided on
this unit.

Of course, all of the usual CD features are here too, such
as 10 -key direct access to tracks or index points. You can
access by time too, in 0.1-S increments. Random program-
ming by track number is also available, with memory of up
to 20 tracks. You can repeat a single track, the entire disc,
or a memorized random program. If you are recording a CD
onto tape, an "auto -space" function adds 3 S of silence to
whatever gap already exists between tracks. This helps the
music -search systems on many tape decks and car players
find where each track begins on the tape, and the feature
can be used even when playing back a memorized pro-
gram. "Skip" keys are provided for moving quickly from
track to track.

Construction and Circuit Highlights
A cross-section of the SL -P1200 is shown in Fig. 1. To

suppress airborne vibrations, the base uses a metal chassis
with a special damping rubber and a proprietary nonreso-
nant compound. This combination of materials converts
vibration into thermal energy while providing stability and
strength without causing secondary resonances. The cabi-
net is made of a zinc die casting with vibration -damping
material between it and the three -layered base. Four large
rubber insulators and coil springs help block out vibrations
that might be carried through the platform on which the
player rests. Inside, double insulator construction floats the
optical deck, isolating it further from vibration. Power trans-
formers are floated in a rubber damping material to avoid
vibrations at power -line frequencies.

Some time ago, Technics developed an audio amplifier
circuit which they call Class AA. Featured in the company's
high -end amplifiers, this circuit tends to avoid the influence
of speaker load impedances upon the performance of volt-
age amplifier stages. In the SL -P1200, Class -AA circuitry is
used in the sample -and -hold circuits and in the buffer ampli-
fier. The sample -and -hold circuit is placed after D/A conver-
sion, where it removes switching noise from the signal.
Here, the Class -AA circuitry is used for isolating the voltage -
control amplifier from the current -drive amplifier which
charges and discharges the capacitive load that follows.
This isolation enables the voltage amplifier to transfer the
CD format's high -density data to later circuits with greater
accuracy, according to Technics. In the buffer amplifier
prior to the audio output, Class -AA circuitry serves to isolate
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IT OUTPERFORMS OTHER CAR STEREOS
EVEN BEFOREYOU TURN ITON.

s the long acknowledged leader
ti in high fidelity performance
for the ear, it seems only fitting that
Concord should also be the best at
satisfying the need of the discrimi
nating eye and hand as well.

Presenting the new Concord
CX 70. One of seven CX series
units, designed to deliver not just
an unsurpassed audio experience,
but a superb visual and tactile one.
Designed with an unparalleled
array of high performance audio
features, high tech design, and
high performance handling.

HIGH PERFORMANCE
VIA HIGH TECHNOLOGY.

for such performance in the CX
series units goes to our Dual Azimuth
Matched Phase" Tape Head. In
addition, our servo controlled tape

OUTPERFORMANCE
FEATURES

Dual Azimuth Matched Phase"" Tape Heads

Electronic Servo Controlled Tape Drive Motor

Full Logic, Soft Touch Tape Deck Controls

Advanced Tape Noise Reduction Systems

Microprocessor Controlled Digital Tuner

FNR" Noise Reduction for FM

High Powered Built In 4 Way Amplifiers

Low Distortion Preamp Level Fader

Bass and Treble EQ/Tone Controls

Preamp Level Biamplification Crossover

Fletcher -Munson Loudness Contour Circuit

Consider the CX series tuners.
Their microprocessor controlled
circuits seek out and lock onto
FM and AM signals that lesser
systems miss altogether. Working
in conjunction with Concord's FNRTM
FM noise reduction circuitry these
advanced tuners provide astounding
reception.

Consider next the Concord tape
section. Many audiophiles feel it
to be the best automobile unit in
existence. Stereo Review called the
performance of a Concord unit
"uncommon even among home cas-
sette decks." This is not hyperbole at
work, but high performance. Credit

motors ensure rock steady tape
handling and uncommon ruggedness
and reliability.

ADDING POWER INSTEAD
OF REPLACING POWER.

Focus your attention now on our
legendary amplifiers. How does a 2/4
way amp with 50 watts total maxi-
mum power sound? Very, very good.
No tape deck amplifier gives you
more power.

With Concord's low distortion
preamp level fader and preamp out-
puts adding even more power is easy.
You can configure and control a

system that delivers punch with
precision. And because the
amps in the CX 70 can be
"bridged" into 2 channels, every
watt they produce can still be
used when you add a power amp
So you're really adding power,
not just replacing it.

Concord's new CX series.
Designed to perform like no
other car stereo in the world.
Every element, from the tri-
color display on the front to the
precision components deep
inside it, was designed with a
single goal-high performance.

Put it all together with an
ultra contemporary flat face
design and a security removable
chassis, it's easy to see that

the Concord CX series outperforms
other car stereos even before you
turn them on.

CONCORD®
Anything else is a compromise.
Concord Systems, Inc., 25 Hale Street,
Newburyport, MA 01950
(617) 462-1000 (800)-225-7932
Marketed in Canada by:
PACO Electronics Ltd.
20 Steelcase Road W. , Unit 10
Markham, Ontario L3R 1B2
(416) 475-0740
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What's really remarkable
is the fact that without
using any low-pass filters,
I measured THD at 20 kHz
of only 0.009%.
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Fig. 3-Frequency
response, left (top) and
right channels.
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the voltage -control amplifier from the preamplifier and from
the capacitive loads it would encounter in the connection
cables. (A simplified diagram of the Class -AA circuit is
shown in Fig. 2.) Dual D/A conversion is used in this player,
as are two-times oversampling and digital filtering.

Control Layout
The SL -P1200 housing is shaped like a small studio con-

sole. User controls and the top -loading disc compartment
are up front, on a gently sloped horizontal surface; the major
display area and power switch are on a more sharply
sloped vertical section toward the rear of the unit. The
centralized multi -function display has, first of all, a nine -digit
readout showing track number, minutes, seconds, and
tenths of seconds. When level attenuation is operated from
the supplied remote control, attenuation is shown in deci-
bels. A "music matrix" of 20 illuminated numerals indicates
program content and the track being played. There are also
indicators for repeat, standby, auto -cue, music scan,
elapsed/remaining time, and track/total time. If a disc re-
corded with pre -emphasis is played, that fact is also indicat-
ed at the extreme right of the display area.

The disc compartment occupies the left side of the SL-
P1200's front sloped panel. To the compartment's right are
the numeric keys used for track and index accessing and
for programming the player. Forward and reverse "Rocking/
Search" buttons, forward and reverse "Track Skip" buttons,
"Stop," "Pause," and "Play" buttons are also found here, as
are the "Repeat," "Auto Space," "Index," "Clear," "Memo-
ry," and program "Recall" buttons. A "Time Recall" button
confirms starting time when playing a disc from a specific
point.

Farther to the right are "Auto Cue" and dial "Search"
buttons, "Time Mode" buttons, the large search dial itself, a
two -position dial -search speed button, a slider control for
pitch adjustment, and a "Pitch Control" on/off button. Even
with activation of the pitch control, you can return to correct
pitch by setting the slide control at its midpoint, which has a
detent for easy location. For precise operation, the search
dial has a depression near its edge into which the tip of a
forefinger fits. A headphone jack and an accompanying
headphone -level slider control are near the right end of the
player's front apron.

The rear panel of the SL -P1200 has the usual pair of gold-
plated output jacks plus a pair of DIN -type connectors. One
of these connectors provides subcode output for future use
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At last, high-performance audio
comes down to earth.
High-performance audio by Rotel has arrived. With remark-
able sonic quality you've previously associated only with
esoteric equipment selling at other -worldly prices. Now,
however, at prices you'll find very down-to-earth.

At Rotel, our engineers avoid gimmicks and flashing
lights. Instead, they concentrate on audible performance.
All critical parts are carefully hand selected on the basis
of how they sound when producing music. Direct signal
paths - from inputs to outputs - assure highest accuracy
and resolution. And our renowned amplifiers, for example,
use massive power supplies, along with discrete output
transistors rated many times their actual load. As a result,
they can produce high -current output continuously - not
just for a few milliseconds. Our 50 -watt amplifier actually
plays louder and sounds better than many with 100 -watt
specs - and 100 -watt prices.

This pursuit of affordable sonic perfection may explain
why Rotel outsells most other specialty hi-fi brands in
Great Britain. And why hard -to -please British audio critics
consistently give Rotel components rave reviews.

For reprints of these reviews, and a brochure on our re-
ceivers, Compact Disc players, tuners, integrated amplifiers,
power amplifiers, preamps, cassette decks and turntables,
just send your name and address to Rotel of America
Department A, P.O. Box 653, Buffalo, NY 14240.
Or call us at (416) 297-0599.

ROTEL
High performance. Down to earth.
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Separation was excellent,
nearing or exceeding
100 dB at all but the
highest frequencies.

Fig. 5-
Spectrum
analysis of
20 -kHz test
signal. Sweep is
linear from 0 Hz
to 50 kHz.

with CD -I or graphics interface boxes; the other is for wired
remote control. A schematic in the owner's manual shows
how a wired remote can be built to handle play, pause, and
stop functions. I'm not quite certain why anyone might want
to wire up such a remote for home use, in view of the fact
that a multi -function wireless remote control (which does
much more than those few basic functions) is supplied with
this player. In a studio or other setup where you want to
operate the unit remotely but do not have a direct line of
sight from your listening position to the player's infrared
sensor, I suppose a wired alternative would be useful. (A
studio version with wired remote and balanced outputs, the
Model SL-P1200X, is available for $1,500.) Incidentally, one
function of the supplied remote control, digital volume atten-
uation, is not found on the player itself. This can be used to
change output level in 2 -dB steps from 0 to -12 dB. All
settings of the attenuator are shown on the main unit's
display.

Measurements
Figure 3 shows frequency response of each channel as

reproduced from the sweep tracks of the EIA CD -1 test disc.
Maximum deviation from perfectly flat response at 20 kHz
was -0.3 dB on one channel and -0.4 dB on the other.
Harmonic distortion at maximum recorded output level mea-
sured only 0.0035% at mid -frequencies, but what's really
remarkable is the fact that without using any low-pass filters
whatever (or at least none with a cutoff below 80 kHz), THD
+ N at 20 kHz measured only 0.009%. Figure 4 shows how
THD + N varied with frequency. If you have been following
my CD player test reports, you know that nonharmonically
related out -of -band components for most players often re-
sult in 20 -kHz THD + N readings several orders of magni-
tude higher than this. The absence of spurious components
(out of band or within the audio band) is clearly evident from
the 'scope photo of Fig. 5; the only output seen is the
desired 20 -kHz test signal itself, with not a trace of anything
else on either side of it!

Figures 6A and 6B depict the results of the S/N analysis
that I performed using the "silent" track of my EIA test disc.

DITHERED LINEARITY CD TEST SIGNALS

In any digital audio system, the
quantization process produces errors
in the output waveform. These errors
are constant in level, sc their relative
magnitude increases es the signal
level decreases, even if the D/A con-
verter is perfectly linear. In order to
accurately judge the linearity (or non -
linearity) of a particular D/A conver-
sion system, it is necessary to add an
appropriate amount and type of dith-
er to the test signal.

Dither is simply a form of low-level
noise. Specifically, it is of constant
level (half the signal amplitude that
would be encoded by the digital sig-
nal's least significant bit) and of ran-
domly varying frequency.

On the new EIA CD -1 test disc, two
series of signals have had such noise
added to the original sine wave be-
fore quantization. The spectrum of
the resulting test signals on the disc
therefore consists of a signal compo-

nent. at the reference frequency and
the specified level, superimposed
upon a low-level signal containing
random frequencies from 0 Hz to
22.05 kHz at equal levels. With this
set of test signals. it becomes possi-
ble to demonstrate that digital audio
is capable of reproducing signals at
any level, including those well below
an amplitude of 1/2 LSB (least signifi-
cant bit). The dithered test signals
extend from - 60 to -100 dB. L.F.
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Protcn's AV27 audio -video system.

300 Series Remote -Controlled Components with
Dynamic Power on Demand" (top to bottom)
AM -300 Stereo Amplifier, AT -300 Stereo Tuner,
AD -300 Cassette Deck. 830R CD Player_

Your audio -video system should be
a reflection of your lifestyle. That's
why you'll want the ultimate in picture,
sound and design.

Introducing Proton's new AV27
audio -video system.

At the heart of the system is our
superb, remote -controlled 300 Series
audio components with exclusive
Dynamic Power on Demand'" (DPD'').
Sinch its introduction, DPD has
received the highest acclaim. It does
what no other technological innovation
has for CD, other digital recordings,
or hi-fi video listening pleasure. DPD
boosts the amp's output up to four
times its rated power, to let you hear
even the highest musical peaks
clearly, without distortion.

When you put the 300 Series
together with our new matching
speakers, you'll have a combination
that sounds as extraordinary as it

looks. And, it's the perfect comple-
ment to Proton's stunning new 27"
flat screen stereo monitor/receiver.

The Proton AV27 audio -video
system. Once you own it, you'll know
you've arrived.

The ultimate audio/video guide is
yours free for the asking.

Proton's Ultimate System Guide for
AudioNideophiles tells you everything
about the innovative technology and
design that go into creating the re-
nowned Proton line.

For your copy, which includes a list
of the Proton retailers near you,
call (800) 772-0172.
In California (800) 428-1006.

PROTON
CLEARLY THE BEST
737 W. Artesia Blvd., Compton, CA 90220
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Don't let the SL-P12OO's
rugged construction fool
you; its superb sound was
akin to some of the more
delicate high -end units.
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Unweighted S/N measured 92.7 dB, and A -weighted S/N
was 97.6 dB. Dynamic range, measured in accordance with
the recently suggested EIAJ method, was a remarkably high
114 dB.

A newly suggested EIA method for measuring dynamic
range, however, yielded a more conservative result of 97.5
dB. This method requires a dithered 500 -Hz test signal
altered from 60 to 120 dB below maximum recorded level.
To reject noise, the player's output is then passed through a
'/3 -octave filter tuned to 500 Hz, and the output at the two
test levels is measured in dB relative to the output at maxi-
mum recorded level. In practice, these two output levels will
be less than 60 dB apart since, because of the dither added
to the signal, no player is actually capable of reproducing a
signal at -120 dB. The ultimate determination of the noise
floor is made by finding the recorded signal level for which
the player's output is 3 dB above the reading obtained for
the -120 dB level on the disc (the dithered noise level).
This signal level (N) is the lowest which can reliably be
distinguished from the player's background noise.

Maximum signal level is 60 dB above the output reading
for the - 60 dB test tone (R), and from this one subtracts the
output level recorded at 3 dB above the noise level (N). In
other words, dynamic range is defined as 60 + R - N. I will
be using this new procedure for measuring dynamic range
in all future test reports of CD players.

Stereo separation was superb, approaching or exceed-
ing 100 dB at all but the highest frequencies, as shown in
Fig. 7. These results include any crosstalk that may have
occurred between output cables in my measurement setup.
It is quite conceivable that if the cables had been eliminat-
ed, I could have easily achieved the claimed separation
figure of 106 dB.

Linearity was measured in two ways. For undithered sig-
nals, linearity was accurate to within 1.1 dB down to -70
dB. Using a dithered test signal in the range from - 70 to
-100 dB, I was able to read down to -96.5 dB (see
sidebar). SMPTE-IM distortion for this player measured
0.0085% at maximum recorded level, and CCIF-IM distor-
tion, using twin tones of equal amplitude separated by 1
kHz, was 0.0045% at maximum recorded level and 0.0016%
at -10 dB.

Figure 8 shows a 1 -kHz square wave reproduced by the
SL -P1200; it is typical of those reproduced by all CD players
that employ digital filtering and oversampling. The same
holds true of the unit pulse depicted in Fig. 9. Note, how-
ever, that this player does invert signal polarity. Finally, the
Lissajous pattern of Fig. 10 confirms the fact that two D/A
converters are used in this player: There is no evidence of
any time or phase displacement between left and right 20 -
kHz output signals.

You probably won't be surprised to learn that the SL-

P1200 had absolutely no trouble tracking the various sec-
tions of my "defects" test disc. Furthermore, external vibra-
tion of rather large magnitude caused no mistracking of any
of the discs I used during subsequent listening tests. This
player is one of the most ruggedly built units I have yet
encountered. It wag clearly designed to operate even in the
most hostile envirohments, such as discos, where nearby
dancing feet can set up quite a lot of mechanically borne
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If you don't feel it, you don't have Clarion. The cleanest, purest, most
realistic sound experience man can achieve. Perfected daily since Tina was tiny.

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

Enter No. 43 on Reader Service Card
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Whether an audio pro
or an audiophile, you
would do well to check out
this amazing piece of gear.

Fig. 8-Reproduction of
a 1 -kHz square wave.

Fig. 9-Sir jle-pulse test.

Fig. 10-interchannel
phase comparison at
20 kHz. Straight line
indicates absence of time
or phase error.

vibration and deafening SPL levels can create airborne
vibration that lesser players might not be able to handle.

Use and Listening Tests
What I found especially interesting about this unit was

that, for all its professional features and its rugged construc-
tion, the sound quality delivered was superb, akin to some
of the more delicate high -end CD players that I've tested. In
other words, don't let the rugged construction, the disc-
jockey features, and the odd physical configuration fool you
into believing that the SL -P1200 is suitable only for commer-
cial applications. It's price is actually lower than that of
some high -end home players that don't sound nearly as
good.

In using this player, I discovered a couple of things that
make it particularly attractive at this juncture in the evolution
of CDs and CD technology. You've no doubt heard or read
about the new CD "singles" that measure only 8 cm in
diameter (about 3 inches) and contain up to 20 minutes of
music. These tiny discs will require an adaptor if you want to
play them on most drawer -loading players. If you own a unit
such as the Technics SL -P1200, with its top -loading format
and its centering spindle, no adaptor is required. In fact, two
of the discs I used to audition the player were "singles," one
from Telarc, containing four selections from their full-sized
Pomp and Pizazz disc (CD -80122), the other a new sampler
from DMP (Digital Music Products) containing three short
selections in a more popular vein. I also listened to some
longer works, including a recently acquired Deutsche
Grammophon recording (three discs) of Mozart's "Magic
Flute" opera (410 967-2). Voice reproduction was extremely
accurate, and the sense of depth and placement of the
opera orchestra relative to the singers on stage very closely
duplicated the sensation I get when attending a live perfor-
mance.

Having convinced myself that this unit's sound quality left
nothing to be desired, I spent the rest of my auditioning time
playing with its professional features. The search dial is
especially well executed and works flawlessly, and each of
the two search speeds is perfect for its particular applica-
tion. At one point during my listening tests, I knew that a
specific orchestral crescendo was a bit farther along in the
track. I selected the slow search mode and started turning
the search dial to find the exact spot I wanted. At this speed,
each rotation of the dial advanced the laser pickup by only
about 1 S-great for really zeroing in on an exact note, but
not good for my purposes. Switching to the fast search
mode, one rotation of the dial advanced the pickup by
about 20 S of playing time, which suited my needs exactly.
A couple of turns brought me right to the point I wanted, and
a press of the "Play" button let me hear the phrase of music
I'd been looking for. No other CD player I've worked with
made accurate cueing quite this easy.

When I recall that my first CD player, back in 1982, had a
suggested price exactly the same as this sophisticated
professional unit's price, I am amazed at what has become
possible in the mere five years that CD players have been
available. Whether you are professionally involved in audio
or are just a serious music lover, you'd do well to check out
this amazing component. Leonard Feldman
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FINE STILL/s,W.O FIA RECORDING SYSTEM

15V-9( C, Hi -FI Video Ceseettn Ror,vd§r
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For over three decades Teac has elevated the art of sound reproduction beyond the bounds
of the commonplace. For those individuals unaccustomed !o compromise,. we offer Teac Hi -Fi Video.

A compilation of the latest refinements in Audiodeo recording devices, including digital
frame -by -frame storage and on -screen display. Plus an array cf accessory components.

Visit your Teac dealer, and see the visions of a fanatic.

TEAC _ i Fi Video
Made in Japan By fanatics.

1969 TEAL CORPORATION OF AMERICA. 7733 TELEGRAPH RD., MONTEBELQ CA 90,540
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EQUIPMENT PROFILE

Manufacturer's Specifications
Harmonic Distortion: 0.005%.
Frequency Response: 18 Hz to

100 kHz.
Maximum Output Level: 7 V rms.
S/N Ratio: 120 dB re: maximum out-

put level.
Subsonic Filter: 18 dB/octave be-

low 18 Hz, Chebychev alignment.
Input Impedance: 100 kilohms.
Output Impedance: 150 ohms.
Analyzer Meter Range: -20 to

+6 dB.
Crossover Slope: 24 dB/octave.
Crossover Frequency: Program-

mable, 90 Hz as supplied.
Dimensions: 17 in. W x 21/ in. H x

81/4 in. D(43.2cm x 6.4 cm x 21
cm).

Weight: 7.6 lbs. (3.5 kg).
Price: $349.

Company Address: P.O. Box 3199,
Lynnwood, Wash. 98036.

For literature, circle No. 94

With the Richter Scale Series Ill, Audio Control continues
and adds to the features of the earlier, Series II version,
profiled in these pages in August 1983. The half -octave
equalizer now has six sections, with filter centers at 22.5
(new), 31.5, 45, 63, 90, and 125 Hz. Each filter slider has a
range from -12 to + 12 dB. Adjustment of the equalizer is
guided by the built-in analyzer with a warble -tone source, a
supplied test microphone, and the analyzer's extra -damped
VU -style meter. A rotary control sets the warble -tone center
frequency anywhere from 250 Hz (for level reference) to
22.5 Hz, the lowest filter frequency. The warble -tone outputs

are fed into the sound system via the normal equalizer
outputs when the analyzer function is selected.

The Richter Scale Ill also has facilities for controlling
unwanted low -frequency energy. Switching in the subsonic
filter activates a roll -off at 18 dB/octave below 18 Hz. This
filter is more effective than many because of its sharp slope.
The unit's unusual rumble reducer actuates a cross -feed
between channels that cancels out -of -phase signals below
200 Hz. In the lower frequencies, much of the music on a
phonograph disc will be in phase, causing lateral stylus
motion. Most rumble, however, is in the vertical plane and is
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Pure Artistry.
Sansui makes music an art form with finely crafted receivers that deliver crystal clear sound.

Our S -X1200 produces 120 watts* of pure power, with a toroidal transformer
to provide low -impedance driving capability. A transient enhancer adds

dynamic impact to everything you hear.

Other quality features include station scan, continuously variable loudness control,
connections for 2 cassette decks and 2 VCRs with bidirectional dubbing,

and binding posts for heavy speaker cables. A black mirror finish makes this receiver
as pleasing to your eyes as it is to your ears.

You'll find many of the same qualities in three other models: S -X900, S -X700, and S -X500.
So select the Sansui receiver to fit your lifestyle and experience pure artistry in sound.

Sansui Electronics Corp., P.O. Box 625, Lyndhurst, NJ 07071 (201) 460-9710

AtT3 L1201.1133 .0001-0

'120 watts per channel, min. RMS, both channels driven into
8 ohms from 20 to 20,000 Hz with no more than 0.018 % THD

SYNt~E~ ER STEREO NEC E1VEP

S -X1200

LEFT ~gamins Pur..fr
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The Richter Scale III, as
supplied, has a crossover at
90 Hz. If a different value
is needed, one just changes
a plug-in module.

read by the cartridge as out -of -phase information; the Rich-
ter Scale's circuit cancels this energy out. The cancellation
decreases with increasing frequency at the rate of 12 dB/
octave, with no effect at 200 Hz and above. Thus, normal
stereo imaging is maintained in the important middle and
upper frequencies.

Another major feature, which could be the most important
one for some users, is a two-way stereo crossover. The
design is the Linkwitz-Riley alignment, which has become
popular because of its superior performance. This design is
a modification of the fourth -order Butterworth crossover. As
in Butterworth designs, the crossover slopes are 24 dB/
octave, but the individual filter outputs are 6 dB down at the
crossover point instead of 3 dB down. The Linkwitz-Riley
alignment yields outputs that sum in voltage (or pressure) to
produce flat frequency response, keeps both outputs in
phase at the crossover frequency, and yields output phase
relationships which allow time correction for drivers that are
not in the same acoustic plane.

The Richter Scale Ill, as supplied, has a crossover fre-
quency of 90 Hz, which is appropriate for many subwoofers.
If a different value is needed, the frequency is programma-
ble by changing a plug-in 16 -pin resistor network. The
Richter Scale Ill comes with a coupon that can be sent in to
get another network module at no cost. There are 14 fre-
quencies available, with values from 60 Hz to 3.5 kHz. A
blank module is also available for those who want to set their
own frequency to any value up to 20 kHz!

The low -frequency output has a level control with a ±20
dB range; this obviates the need for a volume control on the
subwoofer amplifier. There is also a switchable mute on the
crossover output to aid in judging the balance between
subwoofer and main speaker levels.

Control Layout
The front panel of the Richter Scale Ill is divided into five

sections. From left to right, they are labelled "Half Octave
Analyzer," "Half Octave Equalizer," "Signal Processing,"
"Electronic Crossover," and "Power."

Occupying the left side of the "Half Octave Analyzer"
section is the "Average Reading Meter" with the notation

`Relative Acoustic Warble Tone Level" below it. The meter
has a light -blue, back -lit scale from "-20" to "+6." To the
right of the meter is the "Warble Tone Frequency" knob with
a notch for the index. There are labels around the knob for
each of the equalizer frequencies and for the reference -
level setting, which is indicated by "0 Cal" and "250."

The pushbutton switch for the "Analyze" function requires
that the test microphone be plugged in and placed at the
normal listening position. The amplified level of the warble
tone is adjusted to get "0" on the meter with the warble -tone
frequency at "250." Then one gradually adjusts the equaliz-
er to get zero readings at each frequency. This good ap-
proach will be discussed more fully in the use -test section of
this profile.

The "Half Octave Equalizer" section with its six filter
sliders comes next. To the left of the sliders is an "Equalize
Program" pushbutton for inserting or removing equalization.
Normally, the sliders would be adjusted in conjunction with
use of the analyzer.

The "Signal Processing" section consists of three button
switches for "Subsonic Filter," "Rumble Reducer," and "Ex-
ternal Processor." The first two are self-explanatory; a push
of the third will connect input/output jacks for any external
processor or a tape deck.

The "Electronic Crossover" controls consist of a "Lo Fre-
quency Output Level" knob and a "Mute" switch. (A notation
below them states "24 dB/Octave Programmable Cross-
over.") The output -level knob has a slot for easy turning with
a thumbnail, and a small dot lines up with "0" when the
control is in the center detent. There is a "-" for the leftmost
position of the knob and a "+" for the rightmost position. No
dB values are shown, but they're not that important; the low -
frequency speaker level would be set with the aid of the
analyzer and the mute switch. At the right end of the front
panel is the rocker -type power switch. Illumination of the
warble -tone level meter serves as the pilot light for the unit.

The designations on the dark brownish -gray panel are
silver-gray, which makes them fairly easy to read under
most lighting conditions. The Richter Scale is supplied
ready for rack mounting, which would certainly be conve-
nient for some users.
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WHAT IT CAN DO
SOUNDS LIKE SCIENCE FICTION.

WHAT IT SOUNDS LIKE
IS OUT OF THIS WORLD.

Introdu:ing the Technics Car CD Changer. It plays 12 discs.
Remembers 55 songs. And controls them by wireless remote.

Imagine erpying over 9 hours of uninterrupted, flawless
CD sound. P-.: ramming up to 55 songs by wireless re-
mote-even it you're not in your car. That's not science
fiction. That's tie incredible 12 -disc car CD changer from
Technics the X-DP10.

The chanter-designed with a special shock -absorber
system stores 12 discs and installs in your trunk. Through
the in-dash =ontrol center, the wireless remote operates

just abcut evu,r Junction of the system. You can even bring
the remote into your home and program it to play the se-
lections you' II want to hear the next day in your car.

The CX-DP1C) (lows you to add our optional stereo tuner
(CZ-TU10) anü other compatible components. The changer
can even be -sec with most of the car audio systems out on
the road tocay '-

The iew c -DP10 12 -disc car CD changer. It's not science
fiction. It's Techrics. The science of scund.

Technics
The science of sound

I StNSOA

aft
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*Optional adaptors and/or
professional installation may be required.
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Audio Control gets extra
credit for their helpful
rear -panel labels and for
using input/output jacks
of high quality.

Fig. 1-Swept-frequency
responses of each filter
section at maximum
boost and maximum cut,

20

r --

and with all sections at
maximum boost and
maximum cut.
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Fig. 2-Swept-frequency
responses with 31.5-,
90-, and 125 -Hz filters
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set successively for
steps of 3 dB from
-12 to +12 dB.
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Fig. 3-Responses of reducer, and of the
the switch -selectable crossover's low- and
subsonic filter and rumble high-pass filters.

At the far left of the back panel is an unswitched a.c.
outlet. Then come stereo phono jacks for the crossover, for
the processor loop, and for the main in/out connections. The
phone jack for the analyzer microphone is at the far right.
While having this jack on the back panel may help prevent
accidental (and possibly damaging) connection of head-
phones, its location may be quite inconvenient in some
installations. On the other hand, analysis will normally be an
infrequent task, and because the meter does not operate
when the "Analyze" switch is off, the microphone can be left
connected if there is a safe and handy place to stow it.

The crossover jacks are for "Input," "Hi Out," and "Low
Out": there are also special "Mono & Bridging" jacks la-
belled "Normal" and "Invert." The output from both bridging
jacks is monaural, the sum of the left and right low -frequen-
cy signals. These two jacks allow either signal polarity to be
fed to a subwoofer. Also, by feeding the "Normal" output to
one input of a two -channel power amplifier and feeding the
"Invert" output to the amplifier's other input, many amplifiers
can be bridged even if they do not have a switchable
bridging mode. (Editor's Note: This concept is illustrated in
"Build a Phase Inverter" in this issue.) However, the user
should check with the amplifier's manufacturer before at-
tempting this, to make sure it will not harm the amp. The
inclusion of two opposite -phased outputs is unusual and is
potentially valuable in both convenience and performance.

The next set of input/output jacks is labelled "Tape/Exter-
nal Processor Loop," which indicates the two uses for those
connections. The jacks that follow, for the equalizer, bear a
"Main Rcvr/Pre-amp Connection" label. The "Input" and
"Output" jacks in this group are additionally labelled "From
Tape Output" and "To Tape Input," respectively. Audio
Control gets extra credit for putting these helpful labels right
where they're needed. They also deserve some applause
for using jacks whose shells and center contacts are gold-
plated.

Removal of the steel top cover revealed the main p.c.
board, close to chassis size. Soldering was generally excel-
lent with some flux residue at a few hand -soldered points.
Components were of good quality with no identification by
part number or function. All of the ICs were soldered in
place. The 16 -pin, crossover -frequency plug-in module with
its eight resistors was in plain sight and immediately avail-
able for any changes that might be desired. I assume all
users would be aware that the module should be unplugged
before any soldering is done. In any event, changing the
module's resistors is a relatively simple task for most who
have done any soldering before.

The front -panel pushbuttons are mounted directly on the
main board. The board is fairly well supported, but it is
springy at a number of points. A multi -conductor cable
connects it to the filter -slider board. A single fuse is mount-
ed in clips next to the power transformer on the back panel.
The box configuration of the chassis gives it good rigidity,
especially with the covers in place.

Measurements
With all special functions switched out and the five equal-

izer sliders in their center detents, I checked frequency
response both with and without the equalizer circuits
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Model 3 Mono Power Amplifier

ROWLAND RESEARCH
CRAFTED TO RECOGNIZE MUSICAL SUBTLETY
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Center frequencies of all
filters were within 6% of
their specified values; half
were within 3%. This is
good accuracy.

Fig. 4-Tone-burst check
of crossover, at measured
crossover frequency of
91.7 Hz, showing input
(top trace) and summed
output of low- and
high-pass filters (bottom
trace, delayed for clearer
display). Note the small
leading transient on the
output.

Fig. 5-Same5-Same as Fig. 4,
but showing low-pass
output (top trace) and
high-pass output (bottom
trace) individually.

switched in. Relative to 1 kHz, response was 3 dB down at
2.8 Hz and at 160 kHz with equalization; without, it was
down 3 dB at 1.7 Hz and at 160 kHz. At 20 Hz, response
was down 0.9 dB with equalization and down 0.4 dB with-
out. At 20 kHz, response was within 0.05 dB both with and
without equalization. Switching equalization in resulted in a
level shift of just 0.1 dB: +0.1 dB for the left channel and
-0.1 dB for the right.

Figure 1 shows the swept -frequency responses of the six
individual equalizer filters at their maximum boost and cut
settings. It also shows response with all of the filters at their
extreme settings. With a single filter at its maximum, level

rose by about 0.5 dB over the entire audio band. This is a
fairly common effect with equalizers; it is generally undesir-
able, but it's not serious in this case. With all of the filters at
maximum boost or cut, the wide -band level shift was about
3.5 dB, which is on the high side. It would be unlikely, of
course, for all of the sliders to be in such a position in actual
use. With a combination of boosts and cuts among the
filters, the high -frequency level would shift relatively little.

The measured center frequencies of the filters were all
within 6% of their specified values, and half of them were
within 3%. This is good accuracy for half -octave filters. The
maximum boosts and cuts were all within ±1 dB of the
specified 12 dB, and half of them were within ±0.5 dB. A
4.2 -dB boost of the 90 -Hz filter produced a Q of 1 (1.4 -
octave bandwidth); conservatively speaking, boosting be-
yond this point would pose a risk of ringing on low -frequen-
cy transients. A boost of 5.6 dB with the same filter yielded a
Q of 1.4 (1 -octave bandwidth). Because of the consistent
response shapes, these values for boost, bandwidth, and Q
would apply to the other filters as well.

Figure 2 shows swept -frequency responses with the 31.5-,
90-, and 125 -Hz sliders set in 3 -dB steps from -12 to + 12
dB, corresponding to the designations on the front panel.
There was a rough correspondence between the settings
and their actual effects, better than with some equalizers.
Little change occurred between the "9" and the "12" boost
or cut settings. However, between "6" and "9," there was
more than might be expected, particularly for the 31.5 -Hz
filter. Because of the smoothness of slider movement, I

judged that any needed boost or cut would be easy to set.
To check the ability of the Richter Scale to compensate

for closely -spaced dips and peaks in system response, I set
the six sliders alternately for maximum boost and maximum
cut. Due to filter overlap, this alternation reduced each
filter's maximum effect, but the reduction was relatively
small overall. The actual resulting boosts at 22.5, 45, and 90
Hz were +6.6, +8.9, and +10.4 dB, respectively. The cuts
at 31.5, 63, and 125 Hz were - 9.6, -9.1, and - 7.4 dB,
respectively. These figures show that the equalizer could
provide considerable compensation for an unlikely but not
impossible condition.

Figure 3 shows the responses of the other Richter Scale
functions. The subsonic filter rolls off sharply (18 dB/octave)
below 20 Hz; the output is lowered by 20 dB at 10 Hz and by
30 dB at 7 Hz. The 20 -Hz level is reduced by just 2 dB, but
unwanted low -frequency energy (such as that produced by
disc warps) would be substantially eliminated. The rumble
reducer was checked by feeding matched -level, opposite -
polarity signals to the stereo inputs. (As mentioned earlier,
turntable rumble is primarily in the vertical plane and there-
fore generates opposite -polarity signals in the pickup car-
tridge.) The plot shows the 12-dB/octave reduction in level
below 200 Hz with this special test signal. The levels of the
in -phase left and right signals are not affected by the rumble
reducer.

Also shown in Fig. 3 are the responses of the crossover's
low- and high -frequency outputs. The actual crossing point
was 6 dB down at 91.7 Hz, which is certainly close to the
specified 90 Hz. The filter slopes at the crossover point
approach the overall 24 dB/octave slopes. The summed
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POWER, DEPTH, LLAR

The Velodyne ULD-12
Subwoofer System
Are you ready for true bass? Are you ready to

add the ultimate in impact, speed, and accu-
racy to the low range of your stereo? If so,
you're ready for the Velodyne TM ULD-12

TM

subwoofer system.
Velodyne makes the best subwoofer systems

in the world. Our patented High Gain Servo
(HGS) technology creates low bass with incred-
ibly low distortion and high output.

The ULD-12 has its own amp and crossover,
so you can hook it up with any audio or video
system. When you free your main components
from the burden of bass reproduction, the mids
and highs will improve as dramatically as the
lows.

Whether you are considering upgrading
your present system, or building your dream
stereo from the ground up, you owe it to your-
self to audition the ULD-12. It's the single most
dramatic addition you can make.

The Velodyne ULD-12. All the technology
and sound you expect from Velodyne in a very
affordable package. Call 800-VELODYNE
(408-436-0688 in California) for the dealer
nearest you.

1746 Junction Ave

Velodyne San Jose, CA 95112
(800) 835-6396
(408) 436-0688

" Velodyne and LID -12 are trademarks of Velodyne Acoustics, Inc.
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Even when there was a
loss of apparent bass with
rumble reduction switched
in, the improved clarity
made its use worthwhile.

Fig. 6-One-third octave
spectra of warble tones at
31.5 and 250 Hz. (Vertical
scale: 5 dB div.)

Fig. 7-One-third octave
response, from 25 Hz to
2 kHz, of small bookshelf
loudspeaker before
equalization (bottom
trace) and after
equalization (top trace).
(Vertical scale: 5 dB div.)

voltage was quite flat throughout the crossover region, with
a maximum droop of about 0.4 dB at 123 Hz. This indicates
that the pressure waves from two correctly aligned speaker
components would add similarly.

Figure 4 shows a five -cycle, 91.7 -Hz tone -burst test signal
(top) and the summed voltage of the two outputs (bottom).
The output trace was delayed in the oscilloscope to show
the small leading transient. Figure 5 shows the low- and
high -frequency outputs individually with the oscilloscope
triggered by the high -frequency output. The low -frequency
output burst (top) looks fine, but the high -frequency output
(bottom) shows the initial transient mentioned above and
what appears to be a half -cycle of quickly damped ringing
at the end of the burst. The transient is really quite small.
The anomalies of the hign-frequency output lessened with
increases in the frequency of the tone -burst signal.

The low -frequency output -level gain could be set any-
where from -19.4 to +20.1 dB relative to the 0 -dB gain at
the center detent. The crossover section includes a mute
switch to help the user match levels; a quick check
showed its attenuation to be at least 100 dB.

Harmonic distortion was 0.005% or less at all points
across the band for both the equalizer and the crossover.
Checks of the low -frequency section were very limited, of
course, because of this section's roll -off. The high -frequen-
cy sections of both the equalizer and the crossover had just
0.002% distortion at 1 kHz. The maximum voltages were 8.0
to 9.3 V, with the exact figure dependent upon frequency
and output loading. Using a 2-V input signal, no slew -rate
limiting was observed out to 100 kHz.

The input and output impedances were almost exactly the
specified 100 kilohms and 150 ohms, respectively. The
signal-to-noise ratio was greater than 100 dBA relative to
1 V. The equalizer had an effective ratio of 95 dBA re: 1 V for
various combinations of boosts and cuts. All of the above
figures are excellent, with nothing to fault.

The warble -tone output was about 115 mV, and it was
consistent within ±0.2 dB, on an rms basis, from 22.5 to
250 Hz. Figure 6 shows the 1/3 -octave spectra for warble
tones at the 31.5- and 250 -Hz settings; I drew in some lines
to help show the total response shape. The display demon-
strates that the spectrum of each tone covers about 12/3
octaves. The peaky shape of the 250 -Hz tone did not occur
at other frequencies. This peaking had no effect on the
analyzer's accuracy, as the total energy in the associated
filter band was about the same as for the other tones and
filters.

The analyzer microphone had acceptably flat response
over its operating frequency range. The analyzer meter
reached a 0 -dB indication with an SPL level of about 80 dB.
This is a good sound level to use in conjunction with the
analyzer; it is above normal levels found in the home yet not
so high as to be excessive for equipment or human hearing.

Use and Listening Tests
The owner's manual is direct and succinct and uses

simple illustrations to good effect. It is limited in detail,
however, and some sections should be expanded. The
portion on equalizing with the analyzer, for example, should
point out that if a subwoofer is being used, the low -frequen-
cy level control should be set to make a basic level match
with the higher frequencies before equalizing. The manual
includes a simple formula and a chart of resistor values for
those who would like to make their own network for a
different crossover frequency. While crossovers all the way
up to 20 kHz are possible, values are not given for frequen-
cies above 212 Hz. Audio Control states that a new manual
is in the works that will provide added information.

All of the Richter Scale's controls and switches were
completely reliable throughout the measurements and in -
use tests. I made very few switching mistakes, but I did
have to look more than once, on occasion, at some of the
little black pushbuttons to make certain whether they were in
or out.

I confirmed the value of the subsonic filter and the rumble
reducer by playing discs that I knew would benefit from the
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Revox B226:
Digital at the Vanishing Point

Connect a new Revox B226 CD player to a very high
quality home audio system. Load it with a superbly
recorded disc. Sit back, press "play" on the IR remote
control ... and something peculiar happens.

The B226 virtually disappears.
What you hear is pure music. Nothing added, noth-

ing taken away. No harshness, no grittiness, no color-
ation, no shrinking, no softening, no etching. Nothing
except all the depth, dynamics, and subtle nuances of
a live musical performance.

This "vanishing act" does not come easily. For ex-
ample, the B226 transport chassis is made from solid
die-cast aluminum alloy to provide long-term stability.
The entire mechanism is suspended on damped iso-
lation mounts to minimize potential problems from
vibration or resonance.

Also, the B226 incor-
porates the newest gen-
eration of European -
developed LSI chips
for D -A conversion,
interpolation, error
correction, and digi-
tal filtering. Resolu-
tion is full 16 -bit, with
quadruple oversam-
pling and dual D -A
converters for precise
phase linearity. New adaptive error correction selects

Enter No. Ti on Reader S

the best error correction strategy (from 60 possibili-
ties) to greatly improve performance on dirty or dam-
aged discs.

In the crucial analog output stages, Revox uses strictly
professional grade components. B226 circuit boards
meet the same performance and reliability standards
as boards made for our Studer professional mastering
recorders. Little wonder, since both come from the
same plant in the Black Forest of West Germany.

Essentially, then, the B226 delivers a purity and
transparency of sound that challenges "custom con-
version" units. But without sacrificing convenience and
flexibility.

With Revox you still get full programmability of vir-
tually every imaginable function, plus digital outputs
for audio and CD-I/CD-ROM. fixed and adjustable
audio outputs with ample voltage for directly driving
power amps, and the convenience of infrared remote
control with multi -room capability.

For a convincing demonstration, visit your nearest
authorized Revox dealer. Slip your favorite CD into
a B226, sit back, and listen to digital audio at the van-
ishing point.

ervice Card

ER RE1/OX
1425 Elm Hill Pike, Nashville, TN 37210

615-254-5651

RFC

1FJf
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There is little to fault in
the Richter Scale's design
or performance. What's
more, the price is very
reasonable.

use of one or the other. Even though there was at times a
loss of apparent bass when the rumble reducer was
switched in, the improvement in the clarity of the overall
sound was much to be preferred.

To see how the Richter Scale improved low -end re-
sponse, I chose a small shelf -type loudspeaker. I plugged in
the analyzer microphone and placed it in the listening posi-
tion. After setting the warble -tone frequency to 250 Hz, the
reference level, I pushed "Analyze" and increased the
sound level from the speaker until the meter indicated "0." I

continued to follow the recommended procedure, turning
the warble -tone frequency down to each equalizer -filter fre-
quency, in turn. Because the filters overlap, it was neces-
sary to repeat the analysis and adjustment a few times; with
each pass, one must adjust the sliders to take out only half
of the deviation from zero observed on the meter. It took
three runs to get most of the indications to zero on the
meter. When I was done, I had boosted the 45-, 63-, and 90 -
Hz filters to almost +12 and the 125 -Hz filter to +6. I had
tried boosting the 22.5- and 31.5 -Hz filters; there was little
change in level at these frequencies, so I put them back at
zero boost. The manual warns users not to try to boost what
isn't there and to listen for sounds of speaker distress, and
these cautions must be heeded.

My listening checks demonstrated that the thin -sounding
shelf speaker had been greatly improved in character. It

had a much fuller sound even though the lowest bass was
still not in evidence. Figure 7 shows the responses mea-
sured in the sound field before and after equalization.
Please note that the display goes only from 25 Hz to 2 kHz.
Improvements in response can be seen from the 40 -Hz to
the 315 -Hz band. From 63 Hz up, the response has really
been made quite flat.

A subwoofer would be in order with the small speaker I

used for these tests, and it would be worthwhile to reduce
some of the boost to the shelf speaker if a subwoofer were
used. I didn't specifically state this earlier, so let me com-
ment now that the output from the Richter Scale's equalizer
can be fed into the crossover. This means, of course, that
the analysis/equalization process can be applied not only to
the main speakers but to the subwoofer as well. Use of the
subsonic filter should always be considered when there is
significant boost at the lowest frequencies. Without the sub-
sonic filter, an increase of energy would occur at 20 Hz and
below, which could be damaging to speakers and perhaps
to amplifiers.

The Audio Control Richter Scale Series Ill provides sever-
al features which can help improve low -frequency repro-
duction. The implementation is very good, and there is little
to fault in design or performance. This unit should be of
interest to audiophiles and semi-professionals, and its price
is very reasonable. Howard A. Roberson

Even if you can't sing a note, you can still appreciate great music.
With Toshiba's portable CD player. The sound is awesome. It packs
an AM/FM stereo radio with 12 preset digital tuning, 3 -beam laser
pickup and 16 -program random memory. There's even a quick program
key and a rechargeable Ni -Cad battery. In Touch with Tomorrow
It's a high note in portable CD's. TOSHIBA

Toshiba America, Inc ,82 Totowa Road, Wayne, NJ 07470

Enter No. 75 on Reader Service Card

BOUND VOLUMES
BACK ISSUES
BINDERS/SLIPCASES

BOUND VOLUMES
Great Reading, Great Price!
A ready reference for
audiophiles! A full year
of AUDIO is carefully

hard -bound for easy reference. Complete
volumes for the years 1979 through 1984 are
available. Only $24.95 including shipping and
handling.
TO ORDER: Indicate year(s) requested and send
check or money order, NO CREDIT CARDS, to: AUDIO
Magazine, 1515 Broadway, New York, NY 10036,
Ann: Bound Volume Dept. Allow 4 weeks for delivery.

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

BINDERSISLIPCASES
Maintain your

wirAUDIO collection in
these top-quality
binders or slip-
cases. Binders,

$9.00 each; 3/$26.00; 6/$50.00. Slipcases,
$7.65 each; 3/$22.00; 6/$40.00. Include $2.50
per order for postage and handling.
TO ORDER: Indicate issue/binder/slipcase. Include
proper amount for postage and handling. Please
add your applicable sales tax. Allow 6-8 weeks for
delivery. Make check/money orders payable to:
Audio Magazine, P.O. Box 765, Holmes, PA 19043.
DIRECT TOLL -FREE ORDER NUMBER: 1-800-
345-8112. Use your Visa, Mastercard or American

Express card. $10.00 MINIMUM CREDIT
CARD ORDER.
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RELEASE TPC

HIGH POWER KRC - RES
CASSETTE RECEIVER

-POWER PAOER
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RI -AZIMUTH FULL -LOGIC AUTO REVERSE

P.SEEK

RESET

dillaw~~iii
ILAS/TRE POSITION a TPC ILL r--------1

.'Mir"' "-lair"
ST  Z_ AUTOI 1 `i I I I

'.i' I I I. I a-
3

METAL

THEFT PREVENTION CHASSIS

T.AOV T.CALL
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BAND SELECT
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WAVE GOTIHE IDCK
ON PULL-OUTS

It didn't just happen yesterday.
In fact, it was more like five years
ago that Kenwood first perfected
the pull-out car stereo by finally
making it immune to road shock
as well as the impact of repeated
removals.

Now Kenwood
announces that per-
fection has been
perfected with th
new KRC-858 and
KRC-757. Two exam-
ples of sonic excellence, each incor-
porating nearly every recent ad-
vance in car stereo design. Including
one never offered in a pull-out-
the Kenwood Ignition Interlock.

This surprisingly simple feature
turns a puL-out car stereo into one
that simply cannot be pulled out.
A unique solenoid system turns on
ten seconds after your car engine
is turned off, securely locking the
unit into the dash. Which means
that you can now safely leave your
new Kenwood in place during those
times when you choose to leave . vaned high-perforiciance
your car in low -risk situations.K E N Dcar stereo available today.

All of this extra emphasis on *Registered trademarks of Dolby Laboratones, lne.

Oar Theft -Prevention chassis. The standard of reliability
Now available with an optional Ignition Interlock.

theft prevention makes perfectly
good sense in light of the number
of very desirable features Kenwood's
KRC-858 and KRC-757 offer. Like
the improved Automatic Noise
Reduction Circuitry that adds to

the clarity, and the
reputation, of
our quartz syn-
thesized tuner.
And our pro-
grammable
Scan/Seek

function that allows you to sample
from a previously selected number
of preset stations entered into
the unit's memory.

Wéve also engineered our full -
logic tape mechanism for error -
free operation with a bi-azimuth
tape head that adjusts itself for
ideal high -frequency response in
both directions. Both Dolby° B
and C* noise reduction are built-in.
As well as the capability for the
future addition of a CD player.

But while the performance of

the KRC-858 and KRC-757 may
seem staggering, the complexity
of operation is not. Kenwood
engineers have developed a new
control panel with large, multi-
function keypads so you can keep
your eyes on the road. And therés
even a unique selector that allows
you to change the color of the dis-
play illumination to match your
car's instrumentation.

With everything Kenwood has
put into the new KRC-858 and
KRC-757, all that's left is for you to
hear one for yourself. For the

Like a chameleon,
the display panel changes
color to match your car's

instrumentation. Or your mood.

name of a nearby Kenwood
dealer, call 1-800-4-KENWOOD.
And get a lock on the most ad -

Enter No. 38 on Reader Service Card
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AURICLE

ACCUPHASE
DP -70
COMPACT DISC
PLAYER

Company Address: c/o Madrigal
Ltd., P.O. Box 781, Middletown,
Conn. 06457.

For literature, circle No. 95

Like writing a column on fine wines,
reviewing high -end equipment has its
special pleasures, such as being able
to audition a $5,000 CD player like the
Accuphase DP -70. The only drawback
is that, unlike wine reviewers, those of
us who write about audio equipment
have to give our samples back.

The Accuphase DP -70 is one of
those audio components you'd proba-
bly want to try out even if you knew
nothing about the price and technol-

ogy. The styling is excellent, and if you
like gadgets at all, you will be instantly
impressed by the look of the player.
You will also be impressed by the feel.
The key controls are visible and conve-
niently located on the front of the unit
(and on the supplied remote), while all
the programming controls are hidden
behind a swing -down panel. The back
panel is not a simple black surface
with two RCA jacks. It has both optical
and conventional digital output jacks;
balanced outputs; fixed, unbalanced
RCA outputs, and a variable RCA out-
put. Even the weight of this unit is im-
pressive. The moving mechanism is
mounted on a ceramic composite, and
the unit weighs 46.2 pounds. The
drawer is actually metal, not the near -
ubiquitous plastic which looks like it

belongs in a toy store.
The DP -70's attributes are more than

skin deep. Its drive system has excep-
tional stability and very sophisticated
damping. A 16 -bit design with four -
times oversampling, the DP -70 is one

precision compact disc °Lauer Dr -7o

of the few CD players-if not the only
one-to employ a precision discrete
D/A converter. It also uses four optical
converters for each channel to isolate
digital noise and r.f. from the audio
section.

The analog stages have received as
much attention as the digital stages.
Advanced Butterworth filters limit the
audio signal to the audible range, and
special circuitry reduces switching
noise. The de -emphasis circuit is pas-
sive, and a buffer amplifier maintains
sound quality. One master clock is
used to avoid any "beat" that could
interfere with sound quality. There is a
separate power transformer for the an-
alog stages, and each channel has a
separate power supply. In concert with
the latest thinking in high -end audio
design, this player has a balanced
XLR-type output.

What really makes the Accuphase
DP -70 impressive, however, is its
sound quality. Many expensive CD
players have a host of technical fea -
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INTRODUCING THE KEX-M100.

THE MOST PLEASURE -PACKED

CAR STEREO EVER MADE.

Fantastic as it sounds,
Pioneer's new KEX-M700 is
the first stereo to combine
an AM/FM tuner, a cassette
deck, and the sounds of
compact discs in one com-
pact unit.

.m.. MAT, CO C'OWINl tww vca. +a. r.orroo

1111

CIO MN.

Turn on the radio. And
enjoy Pioneer's famous
Supertuner III'" reception.

Insert a cassette. Full
logic auto -reverse, Dolby°
B and C, Music Search...
of course.

Now slip in six discs.
Using the same 6 -disc mag-
azine as Pioneer's home
CD changers, the KEX-M700
trunk -mounted changer
plays all six discs straight
through, skips the songs you
don't want or even chooses

AMCOIf urn atweaa aaaya

selections at random.
Naturally, the KEX-M700

has a wireless remote
to let you control all
three formats at the
touch of a button.

The KEX-M700. It
fits perfectly in your
dash. And perfectly,
in your head.

For the name of
the Pioneer Premier
Installation Specialist
nearest you, call
1-800-421-1404.

System shown: KEX-M700, CDX-M100 trunk -mounted changer, JD -M100 6 -disc magazine, wireless remote control.
c 1987 Pioneer Electronics (USA) Inc., Long Beach, CA Dolby is a registered trademark of Dolby Labs., Inc.

Enter No. 85 on Reader Service Card
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The DP -70 has the best
upper midrange and treble,
the best sweetness and air,
and the best depth of any
player I've heard to date.

tures but fail to sound significantly bet-
ter than their less costly competition.
The DP -70 sounds like it should cost
$5,000.

Its most important advance is in the
upper midrange and treble. The CD
medium, for all its advantages in terms
of linear frequency response and lack
of measurable distortion, still tends to
produce a flat upper -octave sound that
lacks sweetness and harmonic detail.
At its worst, it is hard and unpleasant;
even at its best, it lacks much of the
natural air and sweetness of many ana-
log tape and record units that theoreti-
cally should sound much worse.

These problems emerge in direct
proportion to the overall transparency
of the rest of the electronics used with
the CD player, and also in proportion
to how flat and quick the associated
speaker is in handling upper -octave
data. With many mid -fi cone speakers
and low- to medium -quality electron-
ics, the effect is masked by other dis-
tortions and by the significant treble
roll -off common in such speakers. The
Accuphase DP -70 is one of the few CD
players that is fully compatible with the
sonics of even the best electronics and
speakers. More important, its achieve-
ment indicates that CD can audibly as
well as technically outperform analog
records and tape in the area where CD
had formerly been the weakest. These
improvements in the treble and upper
midrange also improve the rest of the
midrange, where the DP -70 has re-
markable neutrality.

The DP -70 also has an exceptionally
wide sound stage with a great deal of
natural depth. Once again, this has
been an area where even the best CD
players generally did not do as well as
their analog counterparts. This has led
to speculation that the depth in analog
records is some kind of euphonic col-
oration. The DP -70 strongly indicates
that it isn't. If one compares the sound
of the CD and LP record versions of
"How High the Moon" on Jazz at the
Pawnshop (Proprius 7778/9), the DP -
70 shows that CD can equal or sur-
pass even the best vinyl disc. In fact,
the depth and sound stage provided
by this player make other top-quality,
high -end units sound a bit flat and two-
dimensional by comparison.

The DP -70 not only has excellent
depth; it also has exceptional imaging

capability, placing instruments from
left to right without any hole in the mid-
dle or lack of width. This shows up very
clearly in the reproduction of percus-
sion instruments, which many CD play-
ers and cartridges make sound wider
than they should. It also shows up in
complex choral music, where good re-
production is essential to understand-
ing the interplay among different
voices and sections of a choir.

The DP -70 performs well in all other
respects, but there are two areas
where my listening to other CD play-
ers-including the more complex
$8,000 Accuphase DP-80/DC-81-
does indicate that the sound can be
further improved. The most obvious
area is the middle and deep bass. The
DP -70 is one of a handful of CD play-
ers that have real force and power in
the deep bass. It does not, however,
have quite the warmth in the mid -bass
that it should. Further, a few competing
units can discriminate the details of
bass instruments better. This is likely to
be apparent only with those few speak-
ers that can deliver real power below

40 Hz, but it will be important to true
bass fanatics.

The second area is dynamics. The
DP -70 is slightly restricted in its ability
to reproduce dynamic transients. I had
the opportunity to compare it to several
new DAT recorders, other top CD play-
ers, and a top-ranking turntable/arm
with a number of cartridges, using
some new digital recordings on the
GRP label. Once again, the DP -70 did
very well. It outperformed or equalled
all of the DAT recorders. Several top
cartridges and at least one CD player,
however, had a significantly more real-
istic sound when confronted by sud-
den changes in loudness or the sound
of a cymbal. The DP -70 was just slightly
lacking in apparent speed and impact.

To justify its existence, a $5,000 CD
player must be able to define the state
of the art and explore the practical
limits of how good a Compact Disc can
sound. If it fails to do so, the best
technology in the world is useless. The
DP -70 meets these standards in sever-
al important respects. It provides the
best upper midrange and treble, the
best combination of natural musical
sweetness and air, and the best depth
of any CD player I have heard to date.
However, while it is an outstanding
player in every other respect as well,
there are areas where other CD play-
ers do better. The bass is deep, pow-
erful, and extended, but a few of the
DP -70's rivals provide this perfor-
mance with more detail and a better
ability to reproduce the bass viol and
cello. Some other players reproduce
the rapid dynamic changes in music
more realistically and reproduce the
lower midrange and upper bass more
accurately.

No piece of high -end equipment I

have ever heard, however, has done
everything better than its rivals. The
Accuphase has its greatest strengths
in the area where improved perfor-
mance is most important to enjoying
music, particularly classical music, fe-
male voice, acoustic rock, and natural-
ly recorded jazz. It is particularly im-
pressive in its ability to handle massed
strings, woodwinds, and complex cho-
ral music. More broadly, it is the kind of
unit that is worth auditioning just to see
what CD can do. Once you hear it, you
won't find it easy to settle for less.

Anthony H. Cordesman
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par.a.digm [par'adim] noun: serving as an ex-
ample or model of how something should be done.

Every once in a great while a product comes
along that offers performance which rises above
the current variety of clever designs and mar-
keting hype. When this occurs the new level of
performance achieved can be readily heard by
both the ardent audiophile and the novice listener.

Paradigm is a breakthrough loudspeaker that

provides a level of musical truth that simply must
be heard.

Oh yes, the price for such glorious perfor-
mance? Well ... that's even more remarkable.

music . . . above all.

In the U.S.: AudioStreem Corporation, Box 1099, Buffalo, NY 14210
In Canada: Paradigm Electronics Inc. 4141 Weswn Rd #5, Weston, ON M9L 2S8

Enter No. 12 on Reader Service Card
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ROCK/POP RECORDINGS
MICHAEL TEARSON
JON & SALLY TIVEN

AFFAIRS OF THE ART

Tunnel of Love: Bruce Springsteen
Columbia OC 40999.
Sound: B+/A- Performance: A

Bruce Springsteen has made a ca-
reer out of documenting reality, often in
larger -than -life productions. Few musi-
cians-regardless of their musical tal-
ent-are able to hold listeners spell-
bound without resorting to theatrics,
but Springsteen, a peerless storyteller,
succeeds. In making reality his trade-
mark, he carries on in the footsteps of
a precious few. Woody Guthrie and
Hank Williams were two of the finest;
Bob Dylan is another.

Surprisingly, while Springsteen has
wrestled with politics, unemployment,
and the economy, he has never truly
tackled the "real" world of romance.
Now, with the release of his latest al-
bum, Bruce has traded in his anthemic
presentations of blue-collar angst for
insightful tales of true romance. And
"true" is the operative word here, be-
cause Tunnel of Love doesn't deal with
puppy love or view romance as an
elixir to cure all woes. The listener re-
ceives a mature view of love, complete

with infidelity, disappointment, aban-
donment, and compromise.

It is true that certain songs on
Springsteen's 1980 release, The River,
mirror some of the emotions found on
Tunnel of Love. However, this album
takes another step forward in terms of
honest emotion and musical concise-
ness. The songs' characters are more
alive, more real; the sparse musical
arrangements draw you into the songs.
In the past, Springsteen's multi -layered
"wall of sound," while certainly sur-
rounding you, had a tendency to keep
you at arm's length. You were listening
to experiences but not always sharing
them. Tunnel of Love opens the door.

Surely Bruce Springsteen is without
rival in his ability to absorb and assimi-
late musical history and make it his
own. Tunnel of Love is an amalgam of
styles we've all heard before, just not in
this way. For example, the album be-
gins with a vocal and finger -snapping
intro to a blues -tinged rocker, almost
like a fieldhand holler á la Muddy Wa-
ters and Bo Diddley. This number, "I
Ain't Got You," is a song about a rich
man who's got everything-everything

but the woman he needs. (Actually, the
sentiment and the song title come from
a blues number popularized years ago
by The Yardbirds.) Later, in "Two
Faces," the '60s -style electronic organ
solo brings to mind Del Shannon and
Lou Christie. And "Brilliant Disguise"
should certainly recall The Drifters and
the Latin -inflected arrangements and
productions of Jack Nitzsche, Phil
Spector, and Leiber/Stoller. Bruce
Springsteen is comfortable wherever
he chooses to hang his musical hat.

Springsteen fans are going to be
surprised that The E Street Band never
appears as a whole unit on this album.
In addition, never once does Clarence
Clemons' signature tenor saxophone
show itself. Springsteen has chosen to
work principally on his own on Tunnel
of Love. Although E Street drummer
Max Weinberg makes frequent contri-
butions, generally Springsteen is re-
sponsible for the guitar parts, some
bass parts, keyboards, and sound ef-
fects.
The arrangements are sparse-key-
board parts pad the guitars and vocals
sympathetically, and vocal harmonies
(principally from background singer
Patty Scialfa) often also act as backing
pads. Springsteen creates arrange-
ments (with a tip of the hat to Spector
and Nitzsche, thank you) as if using
musical building blocks, adding instru-
ments and melody inversions at the
heads of succeeding verses and
choruses until he is satisfied. On the
title track, after introducing the melody
as the most memorable section, he
creates several other hooks vocally,
permitting the song to build interest
even as it fades.

Eleven of the 12 songs on the album
were recorded at an unnamed location
in New Jersey, most likely at Spring-
steen's home. Recorded by Toby Scott
on digital equipment, the album
sounds very clean. The vinyl pressing
had minimal surface noise and didn't
suffer from any major pressing imper-
fections which would cause ticks,
pops, or skips. Check out "I Ain't Got
You" for the unusual stereo treatment.
The lead vocal is panned left of center
while the vocal echo return is panned
to the right. The result is an interesting
two -track mono effect which is perfect
for the song.

Tunnel of Love says little that's new.
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The Ramones appear to be
delighted to play three
chords at maximum volume,
with maximum distortion,
and at high speed.

Still, because Springsteen hasn't previ-
ously stripped away the facade of ro-
mance as he has with other subjects,
the effect is fresh and interesting. With
his illuminating lyrics, he has managed
to bring romance down to earth where,
for better or worse, we can better deal
with it. Hector G. La Torre

Halfway to Sanity: The Ramones
Sire 25641-1.

Sound: B Performance: B

How do you get to be America's
most long-lived (and arguably best)
punk band? To begin with, every al-
bum you put out should sound like it's
the first one you've ever made, as if
you're barely sure of what you're doing
in the studio but desperate to capture
what you have in mind. All The Ra-
mones' albums sound like this to me,
and none more so than this, their tenth
in 13 years.

What is most charming about these
"brothers" is that they have never as-

pired to develop their music beyond a
primitive level of expression. They ap-
pear to be indefatigably delighted to
play two or three chords at maximum
volume, with maximum distortion, at
the rate of a scared rabbit's pulse, and
they are still content to mutter, yelp,
and growl over it all.

This is not to say that Halfway to
Sanity lacks diversity. There are dis-
tinct shades of difference between the
hardest driving songs and what might
be called the "ballads": "Bye Bye
Baby," which sounds rather like a Ron-
ettes tune recycled through a trash
compactor, and "A Real Cooi Tme,"

Enter Noy 7 on Reader Service Card
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which features a discernible, even
catchy, melody line.

Probably the two most successful
components in The Ramones' long ca-
reer are their image as a bunch of Sad
Sacks in leather jackets, which hasn't
changed a whit since the beginning,

and their lyrics, which have been the
prototype for the blatant, often nihilis-
tic, why -bother -to -rhyme school. There
is a strange sort of poetic integrity in
the suicidal "I Wanna Live"; in "Weasel
Face," wherein a desperate man turns
to late -night television for solace, and

Most of The Brandos' debut
album is on the mediocre
side, and their remarkable
resemblance to R.E.M. is
more than a bit annoying.

in "Worm Man," in which a distraught
soul compares his life to that of a worm
in the most elemental terms. The
songs' strength lies in coming across
so nakedly and directly that the senti-
ments, while ostensibly duh-duh-dumb,
verge on profundity. Susan Borey

Honor Among Thieves: The Brandos
Relativity 8192.
Sound: B Performance: C +

This power -pop quartet on the rela-
tively small Relativity label is getting a
lot of attention due to its remarkable
resemblance (particularly vocally) to
R.E.M. The track that has garnered the
most radio play, "Gettysburg," is fairly
good, and the title track has its mo-
ments, but the rest of the record is on
the mediocre side.

The fact that The Brandos would cre-
ate a sound so close to another band's
is more than a bit annoying. Perhaps
they are the thieves of the title, but
where's the honor? Jon & Sally Tiven

PERFECT MARRIAGE
flew SA -):G is TDK's exclusive SA -X formulation-the world's quietest tape
-techno-ioniously joined together with TDK's most sophisticated mechanism
Ever-the RS -II.

Our ur que 3 -layer RS -II mechanism is specifically designed to suppress
tie generation of modulation noise. A precision die-cast alloy frame and
nolded taoe guide block are sandwiched between two transparent precision -
molded siell halves made of a special hard plastic, which also incorporate
e- precise y machined metal guide pins. The RS-II's rigidity of construction,
accuracy of fit and superior thermal resistance assure unerring tape travel,
optimum tape -to -head contact and reduced modulation noise. The result is
virtually trae -to -source sound quality.

So whether you choose the outstanding SA-XG,
or SA -X, with its new vibration -dampening
Dual Layer Mechanism
OLM), you can be
assured of one thing:
An everlasting high
bias honeymoon-till
decibels to you part. y

4>4.-TDK THE ART OF PERFORMANCE.

TDK is the world's leading manufacturer of audio/video cassettes and floppy disk products.
(.) 1987 TDK Electronics Corp.
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Pink Floyd's latest LP
features the same huge
sound and apocalyptic
weariness that have long
been their trademarks.

A Momentary Lapse of Reason: Pink
Floyd
Columbia DC 40599.
Sound: A - Performance: B -

The hallmark of A Momentary Lapse
of Reason is its big, big, bigger -than -
arena -sized sound With the departure

of Roger Waters, guitarist David Gil-
mour has become Floyd's voice and
songwriter. Remarkably, there is a
genuine feeling of continuity with the
historic Pink Floyd sound: That apoca-
lyptic weariness that has been Floyd's
main suit since before Dark Side of the
Moon inhabits these new tunes too.

Digital High Fidelity Systems including
Comport Disc, FM Stereo Radio, Amplifiers, Active Loudspeakers,
Full Remote Control and Multi Room distribution systems.

BOOTHROYD STUART

/MERIDIAN
Exclusive U.S. Distributor MADRIGAL AUDIO LABORATORIES
P.O. Box 781, Middletown, CT 06457 ITT TLX 4942158

What is missing is the instant timeless-
ness. With earlier albums, one knew on
first listen that they would not easily be
forgotten. The songs on Lapse are sim-
ply less immediately memorable,
though exposure over time might
change this impression.

An antiwar theme ties this album to-
gether, much like side two of Dire
Straits' Brothers in Arms, and this con-
tinuity strengthens the album. The
theme is complemented by an icy
sound, crafted by Bob Ezrin (Floyd's
producer since The Wall), Gilmour,
and engineer Andrew Jackson. With
totally digital recording used on every-
thing except "acoustic drums" and
bass guitar, Ezrin has achieved a vinyl
record sound as big and clear as that
of most CDs. There are some trade-
mark Floyd subtleties, such as spoken
voices mixed into the instrumentals,
and the drum sound is monstrously
huge. Heck, the whole sound is huge.
After all, Pink Floyd sounding small
would be a contradiction in terms.

Judging from the album cover, one
would think that Pink Floyd is now
made up of only Gilmour and Nick Ma-
son; their names are the only ones in
large print at the top of the credits.
However, listed just below them are
keyboardist Richard Wright, a longtime
Floyd member, and Ezrin, who plays
keys, synth, and percussion. Tony Lev-
in, best known for his work with Peter
Gabriel, King Crimson, and Paul Si-
mon, has taken over Waters' bass
chair, and there is a large supporting
cast of players as well.

A Momentary Lapse of Reason is
impressive, perhaps more so techni-
cally than artistically. The state-of-the-
art sound is clearly evident, yet the
material breaks little fresh ground.
Mercifully, it is not nearly as self-impor-
tant as Roger Waters' current solo ef-
fort, Radio KAOS, and therefore
emerges as far more engaging. It is
also a huge improvement over Waters'
last Floyd album, The Final Cut. Still, it
is a far cry from Dark Side of the Moon
or The Wall. Michael Tearson

A Shout Towards Noon: Leo Kottke
Private Music 2007-1-P, digital.
Sound: B Performance: B

It has been quite a while between
records for Leo Kottke, especially all -
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John Cougar Mellencamp's
songs of lonely despair
are heartfelt, but that
isn't enough to carry an
entire album.

instrumental ones like this. Most of the
album is solo acoustic guitar, though
occasionally producer Buell Neidlinger
contributes cello and Randy Kerber
adds subtle synthesizer parts.

This is primarily an album of reflec-
tive music. Kottke has always been at
his best when playing slowly and sus-
pending notes in midair, and that is
true here too. Never the flashiest player
around, his strengths remain his soul-
fulness, melody, warmth, and superior
musicianship.

Musically, Kottke doesn't explore
new territory. Indeed, two of the 12
selections are effective reworkings of
older compositions. The point is that
what Leo does, he does beautifully and
like no one else. His playing and com-
posing remain distinctive, so why
should he go through changes merely
for the sake of change? Reliable con-
stants on the order of Leo Kottke are
rare and precious. Michael Tearson

The Lonesome Jubilee: John Cougar
Mellencamp
Mercury 832 465-1.
Sound: B - Performance: B

Life stinks, and then you die. So
goes The Lonesome Jubilee, by an art-
ist who has long since proven himself
well acquainted with themes of longing
and despair. Life may have its festive
moments, John Cougar Mellencamp

seems to be saying, but each of us
faces our private fears alone, the same
way we take that final journey.

Given these themes, The Lonesome
Jubilee is ironically up -tempo. "Paper
on Fire," the lead-off single, clicks out
a quick, precise rhythm line like a train
in the night before turning into a guitar
rave-up about people who'll never
achieve their dreams-those who may-
be wanted too much and now have to
cut their losses and stop dreaming.
"Check It Out"-the album's one bril-
liant song-tills familiar Mellencamp
country as it describes with sweet, me-
lodic sadness the way we slowly slide
down that predictable path of life, ac-
quiring age and responsibility until we
inevitably wither away. A companion
piece, "The Real Life," sketches im-
ages of those who realize how deaden-
ing that path is, who well know what
they don't want but not what they do
want out cf life.

The sound Mellencamp puts to all
this is appropriately simple yet not
stripped down; he uses acoustic gui-
tar, banjo, mandolin, tambourine, ac-
cordion, and haunting gospel back-
ground vocals. There's electric guitar
too, of course, but pedal steel predom-
inates. The sound quality is fine, ex-
cept that my copy had several horren-
dous glitches that sounded like bad

splices. I can't imagine that all copies
are equally faulty.

Predictably, given the scope of his
theme and his self-imposed restraints
on length and form (nothing over 4:49
here). Mellencamp overreaches.
"Empty Hands" and "Down and Out in
Paradise," for instance, are non -songs,
merely recitations backed by full -band
noodling. Tom Waits can pull that off;
Mellencamp cannot. He also has a ten-
dency, notably on "Down and Out in
Paradise" and the ballad "Hotdogs
and Hamburgers," to go for knee-jerk
imagery-such as a fourth -grader writ-
ing to the President about whether the
bomb will hurt his family.

No question, however, that The
Lonesome Jubilee is heartfelt. In one of
the album's most striking moments, in
the ringing, alarm -like "We Are the
People, ' he shows sympathy and em-
pathy not }ust for oppressed minorities
but for "the fortunate ones." Even rich
people have fears, he's saying.

Being heartfelt, however, isn't
enough to carry a whole album. I also
wish Mellencamp didn't feel con-
strained to chop off so many songs just
when they are starting to sink in. I'll
give him this, though: At least he
doesn't try to tell us that The Lonesome
Jubilee is cherries jubilee.

Frank Lovece
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The Mercy Seat

The Mercy Seat
Slash 25600-1.
Sound: B - Performance: C

If you attempt to lodge The Mercy
Seat among the "new music" bands
currently topped by R.E.M., you'll ei-
ther find it very easy to do or well-nigh
impossible. Most of the external trap-
pings are appropriate: A specific kind
of simplicity; a raw, live feel that's as
slick as sandpaper; a few sterling im-
perfections; bursts of exuberance bal-
anced by ponderous lulls; an indepen-
dent label.... You've even got a trans-
planted member of the manic/depres-
sive Violent Femmes in Gordon Gano,
whose spare, often quirky guitar play-
ing gives The Mercy Seat a boisterous
edge. Yet the label "new music"
doesn't really fit, because The Mercy
Seat's material is, purely and unabash-
edly, full -tilt gospel.

Husky -voiced lead singer and main
writer Zena Von Heppinstall relies sole-
ly on the standard catalog of gospel
vocal chops and imagery, and the trio
that backs her up follows suit. The
group hasn't tried to be anything but
an exceptionally energetic gospel
band whose roots are wrapped
around both Mahalia Jackson and The
Sex Pistols. Whether their simple offer-
ing can be accepted by a wide audi-
ence really depends on whether or not
listeners thrust the album into the nar-
row confines of "Christian music."

Susan Borey

Primitive Cool: Mick Jagger
Columbia OC 40919.
Sound: B- Performance: C+

Now that Mick is no longer working
with his songwriting partner, Keith
Richard. he's falling prey to the Elvis
Syndrome, a condition in which a mere
singer establishes himself as a cross -
media superstar and starts to believe
he can sing anything and make it a
standard.

There are a few moments when Jag-
ger seems on the verge of making an
acceptable record here-"Radio Con-
trol" and "Say You Will" are musical
and personable numbers-but there's
nothing else that comes close. "Shoot
Off Your Mouth" has a Stones -type
verse but a C -grade chorus; the title

track might have been a workable con-
cept, but it comes across as hokey.
The rest of the album is a series of cut -
and -paste jobs that don't add up to
complete songs.

Weak -material isn't the only problem
here; there's also the band. Jeff Beck
and G. E. Smith are fine players but not
right for this project. Let's face it-Jag-
ger is only as good a singer as his
tracks are messy. Clarity and precision
only point up the fact that his vocals
belong with a garage band, and not
mixed too loudly, thank you. He's not
singing badly on this record, but his
voice sounds best mixed with the gui-
tars, not above them.

So why didn't his talented producers
save poor Mick from making a record
only marginally better than his first
solo? One of them, Keith Diamond, is
far better at dealing with drum ma-
chines and synthesizers than live play-
ers; the other, Dave Stewart, works at
his optimum when given total autono-
my rather than coproducer status. To
Diamond's and Stewart's credit, the in-
struments and the mix sound pretty
fine, though our copy of the album has
an immense amount of surface noise.

On the basis of Mick's solo work, it
seems that a reunion with The Stones
is the only way we're going to get more
than a couple of good cuts per LP.

Jon & Sally Tiven

Me and My Girl: Cast Album
MCA 6196, digital.

Me and My Girl is a lovely addition to
the ranks of Broadway show albums in
current release. Plot is negligible in this
bit of British music -hall fluff, but the
performances are not, on stage and on
this recording. Robert Lindsay is the
freshest, most inventive song -and -
dance comic I've ever seen, and Mary-
ann Plunkett, previously a second -
stringer for Amanda Plummer and Ber-
nadette Peters, is now proven as a
first-rate musical performer. Best
known for its infectious "Lambeth
Walk," the show has other sprightly
tunes-"Thinking of No One but Me"
and "You Would if You Could"-and
one absolutely lovely love song worthy
of Jerome Kern, "Once You Lose Your
Heart." This is pellucid singing, and on
a shimmeringly produced LP.

Donald Spoto
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SONOGRAPHE SYSTEMS:
For Those Whose Discriminating Taste Exceeds Their Means

Whether your preference is for the warm glow of a string quartet, or the driving rhythm
of hard rock, SONOGRAPHE will recreate the mood of live performance Conceived and
engineered by conrad-johnson design to achieve sonic excellence far exceeding their
moderate prices, each SONOGRAPHE component offers commendable performance
in systems of the highest quality. Together they constitute a complete system of near
reference quality at an affordable price-less than $3000 for cd player preamplifier,

amplifier, and monitor speakers.

the conrad-johnson group
2800R Darr Ave  Fairfax, VA 22031  703-698-8581
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DIGITAL AUDIO

C B S COM PACT DSCS
TAKE THE ART OF MUS C TO THE LASER AGE!

NEW RELEASES FOR DECEMBER 1987

MIL DIAMMD

GEORGE BENSON

BEYOND THE BLUE HORIZON

Plus

"Broadway Magic: The
1950s; The 1960s;
The 1970s"

MERLE HAGGARD &
WILLIE NELSON

"Seashores Of Old Mexico"
CARLOS SANTANA "Blues

For Salvador"
FRANK SINATRA

"Christmas Dreaming"
TONY BENNETT

"Bennett/Berlin"
FULL FORCE "Guess

Who's Comin' To The
Crib?"

(II COMPAfT ISfS, WHERE THE GREATEST AIMS EXHIBIT THEIR MOST IMPORTANT MUSIC.

Build your collection from our rapidly expanding CD catalog. Now featuring over 1500 titles by supers'ar artists in every category of music!

For an IBM computer diskette containing the complete catalog of CBS Compact Discs, send 52 for postage and handling to: casco, Box 25Z Garwood, NJ UGH

Enter No. 80 on Reader Service Card

CBS .s a trademark di CBS Inc ci 1987 CBS Inc
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COMPACT DISCS

POETRY IN NOTION
Poetic Champions Compose: Van
Morrison
Mercury 832585-2.
Sound: A Performance: A

Many contemporary rock records do
not transfer easily to the digital medi-
um. The intentional distortion on gui-
tars, the artificial reverb created for
drums, and the general battery of ef-
fects can become false -sounding
when the product is heard in the full -
dynamic -range medium of CD. It can
be like watching a TV sitcom in a movie
theater.

All of this is intended to preface the
fact that Van Morrison's latest record is
a brilliant meeting of the rock genre
and the CD. Poetic Champions Com-
pose is grounded in superb instrumen-
tal and vocal performances captured
in a way which reflects a sonic reality
rather than a fabrication. A lesser per-
former couldn't face the challenge, but
Van is up to it not only as singer but as
producer, arranger, songwriter, and
even instrumentalist (on sax, which
should surprise a lot of people). His
time has come.

Van Morrison hasn't made records
quite like other artists; after a spate of
R&B/pop hit singles in the early '70s.
he became a cult favorite, occasionally
falling into fashion (Period of Transi-
tion) but mostly missing (or ignoring)
the mass -appeal market. His latest
record is not exactly a deliberate at-
tempt to engage those masses. but the
majority of songs on Poetic Champions
Compose are more radio -oriented than
previous works. Whether intentional or
not, Morrison reaches back to the style
of music that brought him the largest
audience (circa "Tupelo Honey"), par-
ticularly on "Queen of the Slipstream"
and "Alan Watts Blues," two of the al-
bum's best tracks.

As mentioned. Van has taken up the
saxophone and become a featured so-
loist; he serves up several jazzy instru-
mentals in addition to handling a
chorus break on "I Forgot That Love
Existed." His melodic lines are original
and exciting, and his tone is pretty
good. David Sanborn he's not, but Van
makes up in feeling what he lacks in
technique. He plays more interesting
solos than some session saxmen do,
and we look forward to his growth on
the instrument.

If you don't already own a CD player.
this disc is reason enough to run out
and buy one Jon & Sally Tiven

Light Years: Chick Corea Elektric
Band
GRP GRD 9546.
Sound: A - Performance: D +

There are two Chick Coreas. One
puts out graceful, intuitive records of
acoustic piano, like last year's Trios
(with Roy Haynes and Miroslav Vitous)
or the propulsive "circle" recordings of
the early '70s.

The other Corea puts out electric
keyboard albums that have grown in-
creasingly facile and programmatic
over the years. It began with the ener-
gized pyrotechnics of the original Re-
turn to Forever and gradually sank into

a miasma of clichés and crowd -pleas-
ing licks. That's the Corea of the Chick
Corea Elektric Band and this album,
Light Years.

This latest Corea group showed
some promise on their eponymously
titled debut last year. There was a
sense of stretching the limits of the
fusion genre and getting some real in-
terplay and improvisation going. In

concert, the group could cut a groove
around Corea's multiple keyboard lay-
ers. But that's all light years away from
this recording, 12 forgettable funky
tunes that are as meticulously crafted
as fine -quality formica.

This is jazz for MTV: Perky, jerky
rhythms, melodies like machine bursts,
and solos like drag races that lead to
nowhere. Cut to Corea with a keyboard
slung around his neck, cut to Eric Mar-
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Dominating Tom Waits' new
album is an atmosphere of
menace and foreboding that
is very well served by the
Compact Disc format.

ienthal looking soulful with a saxo-
phone, cut to John Patitucci bopping
out those twangy bass lines, and you
rediscover the attention span of a 5 -
year -old.

Corea has mastered his keyboard
technology and he's got it all here-
Synclevier II, Kurzweil, Yamaha
TX816-all of the priciest state-of-the-
art synthesizers. His music is full of
bright tonal colors that do little to hide
a lack of purpose. "Second Sight"
would've made a nice ballad with Cor-
ea's unison keyboard orchestrations,
but David Weckl's electronic drums
pummel it to hamburger.

It's music designed for CDs, with
immaculate stereo imagery and sharp,
dramatic contrasts but little to tease
the mind or grace the soul. That's a
loss, because Corea is a gifted, sensi-
tive artist who should be able to com-
municate in any medium, electric or
acoustic. Unfortunately, the Elektric
Band is more marketing concept than
music. John Diliberto

Frank's Wild Years: Tom Waits
Island 90572-2.

Tom Waits has made some darned
unusual records before, but none have
been as flat-out weird sounding as
Frank's Wild Years, which contains 17
songs from the theatrical production of
the same name.

Now, Waits has always explored the
beaten -down, seedy, and desperate,
but his subjects have never been quite
this odd. His voice has always been
scruffy, but here he contorts it into the
most bizarre shapes it has ever as-
sumed. He records his voice as the
ghost of a scratchy old 78 on several
tracks, sings in a goofy, tortured falset-
to on another, beccmes a sentimental
fool for a couple of songs, and sounds
like a demented low -rent lounge lizard
on two others. Pretty he is not.

Instrumentally, Frank's Wild Years is
populated by pump organs, glocken-
spiels, squawking saxophones, occa-
sional accordions, electric and upright
basses, assorted guitar sounds, and
drums. This is an album in which noth-
ing sounds ordinary; menace and fore-
boding dominate. Bertolt Brecht and
Kurt Weill would feel right at home
here, such a long way from Tin Pan
Alley.

Frank's Wild Years is disconcerting
challenging, even disturbing, as it
dares you to explore dark places on its
own terms These songs have con-
spired to haunt my hours when I least
expect them to; most certainly they are
not hit -single candidates.

This is one release far better served
by the CD format than by vinyl. It is a
long album (the playing time is more
than 56 minutes); thus, the mastering
works much better for CD, allowing the
sundry exotic textures of the instru-
ments and voices to come through
much more vividly than they would on
LP. When an album relies on atmo-
sphere as heavily as this one does, it is
important to hear it just as it was in-
tended to be heard. Michael Tearson

Pops in Love. The Boston Pops Or-
chestra, John Williams.
Philips 416 361-2.

Over the years, the Boston Pops has
made a series of "theme' recordings,
ranging from Westerns and waltzes to

Broadway shows and outer space. The
people at Philips must have conceived
this Pops recording on St. Valentine's
Day, for it speaks of love.

John Williams has the Boston Pops
at the top of their form, with lush ar-
rangements of some truly lovely music.
The program begins with the haunting
strains of the Fauré "Pavane." Debus-
sy's famous "Clair de Lune" is next,
followed by the soaring melodies of
Albinoni's "Adagio in G Minor," in
which the great 32 -foot pedals of the
Boston Symphony Hall organ provide a
sonorous counterpoint. Next, the rich
resonance of the cello eloquently por-
trays ''The Swan" so immortalized by
Saint-Saéns. Erik Satie's sensuous
' Gymnopédie #1" follows, Tchaikov-
sky contributes his "Andante Canta-
bile," then Debussy tells us about "The
Girl with the Flaxen Hair." Ravel la-
ments with his "Pavane for a Dead
Princess"; we then hear Satie's "Gym-
nopédie #2," with its delicate traceries
of softly stroked cymbal and harp. The
organ lends its weight again in the Pa -
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WHATACASE!
BOY, AM I EXCITED!
The CD case I've been waiting for is finally here!
DataPax has introduced the CD Jockee.TM
a case that will keep 16 of my compact
discs organized and protected.

I'can select my favorite CD's without
fumbling around with those plastic cases
and the soft velour pockets keep them
from being scratched. The high
impact styrene reinforcement
prevents breakage and warping.

CD Jockee'sTM come in a variety
of popular colors and at $ 19.95
could be the best insurance
you've ever bought.

Available at your local
Compact Disc Dealer,
record store or call DataPax
right now at
1-800-782-9157 and
order your
CD Jockee.TM

Kenxte WA 99336
1-800-1; 2-9157

Dealer inquiries i.oe'come

Mo:t.,card

Enter No. 41 on Reader Service Card

roV

Patent Number: 6,651,872. other patents pending
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ON COMPACT DISC

ALBUM CASSETTE

iV9r
Chrysalis.
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noise

I N N 0 S E N S E .9 NONSENSE./

'THEIR NOISIEST SO FAR'

(State Of)

'THEIR ARTIEST YET'

(The Art)

'42 MINUTES OF CONTINUOUS

FLOWING MUSIC'

(Of Noise)

DDD

This release boasts some
wonderful playing from
The Classical Quartet and
the still -unusual feature
of period instruments.

chelbel "Canon," and the program
ends as Ralph Vaughan Williams pro-
vides us with his "Fantasia on Green -
sleeves."

The Philips engineers have provided
a rich, opulent sound, with string tone
as sweet as the music. The orchestral
choirs are particularly well balanced,
and the overall sound is very clean and
well defined.

"If music be the food of love," then
the romantically inclined can certainly
"play on" with this CD! Bert Whyte

Mozart: String Quartet in G, K.387;
String Quartet in B Flat, K.458 ("The
Hunt"). The Classical Quartet.
Titanic TI -154.

One looks forward to most Titanic
releases as models of perfection, both
musically and technically-if always
modest and mostly unspectacular.
They are antidotes to a world of too
much hype. This release of two of the
most persuasive Mozart quartets is a
fine case in point, boasting two special
advantages: Wonderfully musical play-
ing and the still -unusual feature of "pe-
riod" instruments (violins, viola, and
cello) as they existed in Mozart's day.

Period? Most of the famous violins,
as well as other members of the fiddle
family, in fact date from well before
Mozart-including- the well-known
handiwork of Stradivari, Guarneri, and
other exalted names. Most of these
were extensively rebuilt in the early

19th century for the larger, less wiry
modern sound and increased com-
pass that is standard today. The ex-
tended crooked neck and longer fin-
gerboard were major features of this
revision and, of course, were also ap-
plied to all subsequently built instru-
ments. Thus, most "period" instru-
ments are simply in the earlier configu-
ration, the "original" form of the violin
family, including different strings for a
different sound. Notably, all four instru-
ments in this recording are actual origi-

nals, dating from 1655 to 1730, a quar-
ter -century before Mozart was born.
Unlike the older wind instruments,
these are easily played.

Yes, the older instruments are less
loud and "carrying." But this, of
course, is not evident on recordings,
where volume is purely relative. What
is very evident on recordings such as
this one is the more wiry, sharper
sound of the upper tones and the rich-
er, stringier bass sound.

The Classical Quartet, three women
and one man, produce wonderfully
gracious, easy Mozart, sensitive and
not nearly as "high power" as the
somewhat over -charged performances
by famous -name quartets, past and
present. I found this welcome and
pleasant. Mozart speaks very well for
himself, after all, without portentous in-
terpretation, if the playing is accurate,
well shaped, and in good ensemble.

Edward Tatnall Canby
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YOUU NEVER HAVE TO SIT THROUGH
ANOTHER AMATEUR NIGHTAGAIN

How can you really enjoy professional entertainment
when your equipment isn't professional?

You can't. And dbx can prove it to you. Here and now. And

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

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

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

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

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

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

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

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

Our incomparable configurable 2/Y4 -channel amplifier
provides over 800 watts per channel in actual use. With a
flatter response than amateur amps costing twice as much.

Add to these one -of a -kind components our FM/AM tuner
with Schotz® noise reduction, uncanny clarity and a noise
floor way below what you're probably listening to now.

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

best available"
Complete your home studio/theater with our superlative

digital -processing VCR with VHS Hi -Fi and our own MTh

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

A visit to your dbx dealer will convince you that

6x your amateur days, and nights, are over.

WI and Video
at its pm ;ional best.

Enter No. 45 on Reader Sery ce Card
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Hoist: The Planets. The Montreal
Symphony, Charles Dutoit.
London 417553-2.

Just as one might have predicted,
by the time my omnibus coverage of
10 recordings of Hoist's "Planets"
reached the pages of Audio ("A Pleth-

With its fine ambience and
smooth strings, Dutoit's
stunning recording of
"The Planets" ranks Tight
up there with the best.

ora of Planets," October 1987), there
appeared a handful more. Most of
these are reissues of earlier perfor-
mances first heard on LP. One of them,
however, is brand-new and deserves
special mention: The Charles Dutoit/
Montreal Symphony recording on the
London label.

How do you choose
the one best
speaker cable?
Simple.

Demand only the very best material.

Oxygen-Free Copper (OFC).

Constructed with optimum strand size and density.

Insulated by flexible, durable polyethylene.

Custom -terminated by reliable gold-plated connectors.

A combination exclusively offered in

new Signet MUSIC -LINE' Speaker Cable.

Available by the foot at your Signet dealer now.

Quality you can see and hear.

The right choice is Signet...

for the very best of reasons.

sIgnet
4701 Hudson Drive, Stow, OH 44224

This stunning recording ranks right
up there with the Previn/Royal Philhar-
monic version on Telarc and the Davis/
Toronto Symphony version on Angel.
In the sonics department, we are treat-
ed to the fine ambience of St. Eus-
tache, which has been the venue for
just about all of the London/Montreal
collaborations. String sound is a good
bit smoother than usual for London,
and the overall texture is quite natural,
considering the traditional multi-miking
approach used by English Decca re-
cording teams. The organ reaches
down to a solid low -G, which is about
25 Hz.

From a musical viewpoint, some of
the movements fare better than others.
Mercury, who should at least be fleet -
footed, seems a little earthbound, and
the lugubrious Saturn seems a little ag-
itated. On the other hand, nobody per-
forms Uranus, The Magician, any bet-
ter than Dutoit. Taking the title literally,
he adds some magic of his own, creat-
ing a truly splendid account of this
difficult movement. As for the rest of
the suite, the score is about even with
Previn and Davis.

In the final ranking of The Planets,
there are now three first-rate versions
to choose from, and you wouldn't go
wrong with any one of them.

John Eargle

Hot Number: The Fabulous Thunder -
biro
CBS ZK 40818.

Well, I'm not sure about the Fabulous
part, but I will say this: The 'Birds are
pretty good in the third -generation
white -blues category.

The Fabulous Thunderbirds romp.
rave and moan through the 10 cuts on
Hot Number under the leadership of
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Buckwheat Zydeco's music,
full of sweat, spirit, and
fun, is lively enough to
get the dead to dance.

lead vocalist/harmonica player/song-
writer Kim Wilson. Wilson's voice and
laid-back delivery are reminiscent of
the late Paul Butterfield, although the
two bluesmen's harmonica techniques
are dissimilar. Wilson's vocal texture
and delivery lack the grittiness and
rough edges characteristic of authen-

Since 1974, music lovers worldwide have
discovered deep bass by adding M&K
Subwoofers b their systems. And since
978, M&K Satellite -Powered Subwoofer

speakers have excited music lovers with a
lifelike detail, )ower and three-dimensional
clarity of souni unmatched by conventionál
speaker designs.

When you add M&K, you add our experience
as the only manufacturer that is also a digital
recording label, cons:antly referencing the
sound of our speakers to live professional
musicians in oJr own recording studio. The
result: unsurpassed accuracy with the
e -notion and excitement of live music in your
home. Experience MEEK today.

Systems from S250 to $2500 at select audio
specialists nationwide. Call or write for
speaker and CJ literature.

tic blues vocals, but hey-the oldest of
these songs was written in 1972, so
we're not talking historical authenticity
here. The band cooks behind Wilson,
with some splendid guitar work and
some hot horn interludes compliments
of The Memphis Horns. A couple of
distinctive rocking cuts are led by the

MILLER S KUISEL SOUND CORPORATION
10391 Jefferson Boulevard, Culver City, CA 90232 213/204-285

Enter No. 42 on Reader Service Card

great rockabilly boy himself. Dave Ed-
munds, who also has done an admira-
ble job of producing.

The technical quality of this disc is
excellent. Most cuts explode out of vel-
vety silence. Balances are good, and
instrumental presence is outstanding.

Hot Number may not be the hottest
Compact Disc ever, but odds are good
that it will raise the body temperature
of any listener within foot -tapping dis-
tance. Paulette Weiss

On a Night Like This: Buckwheat Zy-
deco
Island CID 9877.

The rollicking Louisiana bayou mu-
sic of Buckwheat Zydeco receives its
first major-league release.

Buckwheat Zydeco (born Stanley
Duval) apprenticed in the late '70s un-
der one of the fathers of zydeco, Clif-
ton Chenier. Here he takes the style-
accordion, rubboard, and all-into fer-
tile, fresh territory. Not only does he do
driving versions of some of his own
classics ("Ma 'Tit Fille," "Buckwheat's
Special"), he does smashing versions
of the Booker T & the MG's chestnut
"Time Is Tight"; The Blasters' "Marie
Marie," making it sound as if it were
written with zydeco in mind, and Bob
Dylan's "On a Night Like This." Chen-
ier's "Hot Tamale Baby" is served up
red hot too.

The sound of the CD is terrific, clean
enough to let you hear the slap of the
accordion keys opening and closing
and lively enough to get the dead to
dance.

Buckwheat Zydeco's music is sweat,
joy, spirit, and fun. On a Night Like This
is a super "feel -good" record that can
also be a perfect introduction to the
wonder of zydeco. Be careful. It could
be habit forming. Michael Tearson
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CHRISTMAS NEVER SOUNDED LIKE THIS BEFORE

QÍ4
O531114

15 CHRISTMAS CLASSICS BY:

Bryan Adams John Cougar Mellencamp RUN-D.M.C.

Bon Jovi Alison Moyet Bob Seger

Eurythmics Stevie Nicks Bruce Springsteen

Whitney Houston The Pointer Sisters Sting

Madonna The Pretenders U2

THE SPECIAL OLYMPICS CHRISTMAS ALBUM
SF Jell I9E7 Specpi Olympics Productloas Inc All 1119M9 ºeserved Nwted m Me US A

All of A&M Records' receipts from its worldwide distributors will be turned over to SpecialOlympics Intemational.
net only of our documented out of pocket marketing and production costs
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JAZZ & BLUES

SAX IN THE BOX

The Complete Blue Note Recordings
of Sidney Bechet
Mosaic MR6-110, 12 -record set.

Sound: B+ Performance: A to C

Blue Note Records' founder Alfred
Lion recorded clarinetist/soprano sax-
ist Sidney Bechet 13 times between
1939 and 1953. He featured Bechet as
a solo artist with rhythm, as an accom-
panist to folk -and -blues singer Josh
White, and as the leader of a variety of
traditional small jazz combos. All of it is
here on this 12 -record set.

Sidney Bechet began playing sopra-
no sax with Will Marion Cook's South-
ern Syncopated Orchestra in London
in 1919 and set the style and method
by which the instrument would be
played for more than 30 years. The
only other major jazzman to use it to
any degree during Bechet's lifetime
was his star pupil, Johnny Hodges.
Late in the 1950s, modernists Steve
Lacy, John Coltrane, and then Eric
Dolphy added it to their repertoire. An-
other star Bechet pupil, Bob Wilbur,
has played soprano sax in the Bechet
style since the late '40s.

Legend says that Bechet dominated
every band he worked in and that he
hated trumpet players. Many of us be-
lieved the legend for a long time, but
these Blue Note LPs-superbly pack-
aged and annotated by Mosaic and
produced by Michael Cuscuna-prove
that he worked easily within the context
of each recording unit and that he both
supported and shared the lead with
the brass players. Admittedly, his huge
sax sound and technique were formi-
dable obstacles for the men he record-
ed with, but they all rose to the task
superbly on recording after recording.

Bechet also plays clarinet on 21 cuts
here and has some delightful soprano -
clarinet duets with fellow New Orleans
clarinetist Albert Nicholas. He also
plays clarinet with trumpeter Bunk
Johnson, who in 1945 was basking in
the limelight of lengthy engagements
in New York. He was known to dislike
the "fishhorn," as he called Bechet's
soprano sax, and Bechet accommo-
dated him by playing clarinet on three
of their five selections. They also
worked in the old New Orleans collec-
tive method of improvisation, passing

the lead back and forth and shoring up
each other's solo efforts on cuts which
also include some splendid trombone
playing by Sandy Williams. "Days Be-
yond Recall" and "Up in Sidney's Flat"
are particularly moving.

Bechet's solos on "Summertime"
and "Blue Horizon" are simply master-
pieces-no other word will do. I partic-
ularly like the way Art Hodes, a pianist
with limited technique, and bassist
Pops Foster work together on the latter.
There is a real rapport, as Hodes does
very well in the band context and plays
fine blues.

It would take too long to describe the
fine moments contributed by Sidney
DeParis, Wild Bill Davison (whose
strong lead equals Bechet's in its forth-
right drive), and many other wonderful
artists. The last date, done in 1953,
'stands out in my mind for its cohesive-
ness and swing, even above the oth-
ers, though it may be the least well
known of Bechet's American record-
ings. This is with trumpeter Jonah
Jones, one of the best of Louis Arm-
strong's followers, who was then work-
ing with Earl Hines' small band. The
pianist was Harold "Buddy" Weed, an
eclectic modernist with ample tech-
nique, and the rhythm section com-
prised Walter Page on bass and John-
ny Blowers on drums. They really
swing hard, and Jonah is at the top of
his very prodigious form. He blows up
a storm in a program that includes sev-
eral tunes which had been major hit
recordings for Louis Armstrong. This
grouping of jazzmen inspires Bechet
even more, if that is possible, and it is a
shame that Blue Note did not consider
doing more dates with a similar lineup.

Nonetheless, we have a dozen LPs
remastered superbly and fine notes by
British critic Max Harrison; it is all of a
very high order. This is the fully mature
genius of one of America's very finest
artists. Frank Driggs

Hubert Sumlin's Blues Party
Black Top BT -1036.

Sound: B Performance: A-
Hubert Sumlin distinguished himself

as Nowlin' Wolf's lead guitarist on a
series of recordings for Chess that are,
by anyone's standards, legendary.
Wolf's versions of the Willie Dixon cata-
log (as well as his own material) be -
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ONE S-EP IN THE MAKING OF A KEF

'Most speaker companies buy
their drivers from somebody else.
Either they don't know how to make
their own, or they just can't be
bothered. Here at KEF, we've been
building our own drive units for over
25 years.

'We're very fussy about our
ingredients - bextrene, neoprene,
nomex, cast aluminium and such. And

I better do a good job in putting
everything together. Because the lads
in the laboratory test every single
drive-.

'They test for mechanical
tolerances. They test for frequency
response. Then they test the
completed systems. There surely
must be easier ways to make
speakers. But no better.'

-Jean Batt, kEF DRIVE UNhCUS1RUCTDR

Esb No. 3E an Reader Service Carc

The Speaker
Engineers

MODEL C60

KEF Elecrenics Led . bel, .tadstone. Kent ME 1560P. E
KEF Electronics. of America lac.. 14211-K SuMed GrlE. Chantdry, VA 22021 703/631400

Smyth Sound E,n iprnerl Ltd .195 Rue du PPclnduselel, _onga ul, Quebec. Canada 514/679-5490
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Time might have tamed
the blood -curdling edge in
Ted Hawkins' screams, but
he still rages at the world
with conviction.

came the textbook from which many
contemporary bluesmen learned their
lessons. Although Wolf's lower register
vocals and sailing harp were the most
obvious things about these records,
Sumlin's rifling and decidedly eclectic
style were highly influential as well.
Humble Hubert has finally made a rec-
ord of his own. Aided by the Roomful of
Blues crew and singer Mighty Sam
McClain, it definitely establishes a terri-
tory Sumlin can call his own.

First off, let's talk a bit about Sumlin's
style-he's not a real flash player, nor
does he color his tone with effects. In
fact, it sounds like he runs a cord
straight from his instrument to his am-
plifier with no sustain devices at all-a
rarity in these high -compression times.

On the two cuts on which Sumlin
sings, his vocals are delivered with the
kind of rawness that you rarely hear
nowadays, even on blues records.
"How Can You Leave Me Little Girl" is
one of the most affecting tracks on the
album, marred only by a loud cricket
which keeps up quite a racket through-
out. (This song was recorded live and
features only guitar and vocals.)

Small problems like these aside,
Blues Party brims with the kind of
spontaneity and spark that is most of-
ten associated with the Chess records
of 20 or 30 years ago. There are few
bluesmen continuing in this tradition.
One can only hope that Sumlin will
continue to make records like this one
for some time, if only to show the
young'uns how it's done.

Jon & Sally Tiven

Happy Hour: Ted Hawkins
Rounder 2033.
Sound: B Performance: B+

Ted Hawkins' music isn't the sort
that's ordinarily preserved on vinyl. At
first hearing his intensely personal
work, you get the embarrassing sensa-
tion that you're eavesdropping on the
intimate details of Hawkins' life. His
1972 debut, Watch Your Step, was a
testament to a flame burning so bright-
ly that you might expect the artist to
self-destruct long before making a fol-
low-up. The reward for singing as if

you're chased by the devil rarely in-
cludes a long career.

It's no surprise that Happy Hour
doesn't quite measure up to its prede-

cessor; lightning rarely strikes twice in
the same place. Time might have tamed
the blood -curdling edge in Hawkins'
screams, but he still rants and rages at
the world with conviction. Hawkins
learned from his idol, Sam Cooke, that
shouts are best framed by softer
crooning. Such contrasts in his work
are one of the sources of its power.

Happy Hour's material is not as
strong as on Hawkins' debut, although
once again it's firmly rooted in soul and
R&B. The best track is "Bad Dog," a
witty, half -sung, half -spoken appeal to
a lover to explain, after a lengthy sepa-
ration, why her evil -tempered pet
doesn't bite "one special man." Most
tracks are propelled by the singer's
own fiercely strummed acoustic guitar.
On others, he provides only minimal
backing.

Ted Hawkins is the perfect antidote
to "music as product." Buy Watch Your
Step for an eloquent reaffirmation of
the power of music to heal both singer
and listener, and then consider pur-
chasing Happy Hour. Roy Greenberg

Blue and Sentimental: Ike Quebec
Blue Note BST 84098.
Sound: B+ Performance: A

Blue Note, now part of Capitol Rec-
ords, has been reissuing a lot of its
1960s product, using digital transfers
and the original covers and liner notes.
They have done well to reissue Blue
and Sentimental.

The making of this album, featuring
the gifted tenor saxist Ike Quebec, was
a particularly felicitous occasion. Que-
bec was one of the last of the big -
toned tenor men who were influenced
and shaped by the work of Coleman
Hawkins and Ben Webster. Blue Note
founder and producer Alfred Lion had
lost interest in Quebec's kind of music
but had retained his friendship with the
saxist, who had had personal prob-
lems throughout the '50s. Reintro-
duced on LP on a Sonny Clark date,
Quebec soon had his first Blue Note
LP, Heavy Soul, which was followed by
this album, a further demonstration that
despite his difficulties, Quebec had

1,,
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ONE STEP IN THE MAKING OF A KEF

'Many so-called "8 ohm"
speakers present your amplifier with
an impedance that varies from 3 to 30
ohms, depending on frequency. Such
speakers can seriously degrade your
amplifier's performance.

'That's why KEF developed the
conjugate load matching crossover.
It presents your amplifier with an ideal
4 ohm resistive load at all frequen-
cies. Because it's easier to drive,

sensitivity and maximum amplifier
output are effectively doubled. A
conjugate load matching network is
difficult to design because it simulta-
neously tailors frequency, phase
and impedance. But the computer
helps quite a bit.

'It is this scientific approach, so
different from hi-fi pseudo -science,
that convinced me to leave the
University of Sydney and join KEF'

'We wanted to make ourspeakers easier
to drive. We ended up making your amplifier
twice as powerful.'

-Dr. Piche,-I Small, HEAD OF KEF RESEARCH
MODEL ::EO

The Speaker
Enq.nee s

actro.ics Ltd. Tnv I, Maidstone, Kent ME 156GP, England
EFJe-=nnicn d Amerirr .,c. 14120-KSullytekt Circle, Chantilly, VA 22021 70/531 0

Smyth Sound =qt _peten*ltd., 575 teed., °arc IxrustnFl, Loigueuil, Quebec, Canada 511/F79-5430

Enter No. 37 ci Reader Service Card
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The Speaker Specialists ®
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Benny Morton's trombone
style is warm and forceful,
but Jimmy Hamilton's work
on clarinet seems to lack
a certain spark.

lost none of his gifts for melody, swing,
and passion.

Quebec's main foils here are guitar-
ist Grant Green and a rhythm section
of Paul Chambers or Sam Jones on
bass, and Philly Joe Jones or Louis
Hays on drums. As Ira Gitler's good
notes state, Quebec's forte was bal-
lads. The title track and "Don't Take
Your Love from Me" are balanced by
the swinging "Minor Impulse" and
"Like." Green's "Blues for Charlie," a
tribute to the late Charlie Christian, has
superb work by Green and Quebec.

This is an exceptional recording.
Frank Driggs

The Benny Morton and Jimmy Ham-
ilton Blue Note Swingtets
Mosaic MR1-115.

Sound: B+ Performance: A to B
This is the final Mosaic reissue of

Blue Note's catalog of swing -style jazz.
Alfred Lion made nothing else in this
style after an Ike Quebec date in Sep-
tember 1946, although, after turning to
be -bop, Lion did occasionally record
some New Orleans -style music.

Trombonist Benny Morton was one
of the real giants of an era in which
there were a dozen or more superb
trombonists. A New York native, he
starred with Fletcher Henderson, Chick
Webb, Don Redman, Count Basie, and
Teddy Wilson before leading his own
combo and freelancing mainly in

Jimmy
Hamilton

Broadway pit bands before Bell's palsy
and other illnesses caught up with him;
he died in 1985, as Stanley Dance's
excellent notes tell us. Dance's notes
remind us that although Morton (like
most of his generation) was not an ac-
ademically trained musician, he
formed one of the most individualistic,
forceful, and warm styles heard on
trombone.

On the Morton dates included here,
Barney Bigard and Ben Webster fill out
the front line, which has two fine takes,
"Sheik of Araby" and the masterpiece
"My Old Flame." This recording also
introduces pianist Sammy Benskin,
backed by bassist Billy Taylor and
drummer Specs Powell. Benskin does
admirably, particularly on "The World
Is Waiting for the Sunrise."

Clarinetist Jimmy Hamilton, a South
Carolina native, was raised in Philadel-
phia and became influenced by Benny
Goodman. After establishing his worth
with Lucky Millinder, Teddy Wilson,
Benny Carter, and Eddie Heywood,
Hamilton joined Duke Ellington in 1942
for a stay of nearly 25 years.

For the cuts on this recording, Hamil-
ton surrounded himself with fellow ElI-
ingtonians Ray Nance, Otto Hardwick,
and Harry Carney plus trombonist
Henderson Chambers and a rhythm
section of Oscar Pettiford and Big Sid
Catlett. Although Hamilton composed
and arranged three of the four titles on
his date, Nance, Carney, and, most
particularly, Chambers (a very under-
rated trombonist) took the spotlight
away from him with their forceful and

154 AUDIO/DECEMBER 1987

AmericanRadioHistory.Com



The Best isn't hard to find
THE BEST OF

Audio
EDITOR'S CHOICE
OF THE BEST IN
STATE-OF-THE-ART
EQUIPMENT

-MOM
COMPLETE REVIEWS
CIF ' t FROM
NAKAMICHI, TANDBERG,
LEVINSON, REVOX, ADS,
SOTA/SME, YAMAHA,
McINTOSH, AND MORE...

evnsan

when you know where to look.
The Best of everything.
That's what THE BEST OF
AUDIO is all about.

Editor -in -Chief Gene Pitts
and his team have gone
through a complete analysis
of the past year of AUDIO,
selecting what meets their
standards as the Best. And
"Best" doesn't just mean
price. It's what counts most
to you: performance.

So THE BEST OF AUDIO is,
in one convenient source,
the state-of-the-art reference.
The one that keeps you on
top of the ever-changing
audio market. If you're seri-
ous about sound-you can't
afford to be without it.

Now, take advantage of
the opportunity to get the
Best in two easily available
ways: by phone or at your

newsstand, on sale Novem-
ber 18.

THERE ARE TWO CON-
VENIENT WAYS TO BUY
THE BEST OF AUDIO:
1. Order today by calling
Toll -Free 1-800-345-8112.
2. Or, buy it at your news-
stand, available November 18.

-The price is just $3.95.-

Find out what AUDIO has selected as the Best in:
 CD Players
 Amplifiers
 Preamplifiers

 Tuners
 Receivers
 Tonearms
 Cartridges

 Turntables
 Cassette. Decks
 Speakers
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Ron Levy's Wild Kingdom
is energetic and at times
inspired, but the music
is rarely indispensible.

imaginative solo work. "Blues for Clari-
nets" and "Blues in My Music Room"
show how well Chambers could play.
Hamilton's own work is always pol-
ished but always seems-to me-to
lack a certain spark.

In the late '40s, as R&B and be -bop
came into their own, the search for the

Copyright 1987 Esoteric AudioU`,

new and fashionable froze out the
swing men; the tide of public opinion
kept many superb players from having
their most mature work heard at a criti-
cal time in jazz history. This rerelease
is a fine example of Mosaic's continu-
ing effort to document the ever-chang-
ing panorama of jazz. Frank Driggs

LSTLN\C DEVICE
Before you listen to the speakers

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

And then deliver.
So why deprive your speakers

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

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

Your speakers will thank you.

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

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

Dealer inquiries invited.

AUDIOUSk°T

Ron Levy's Wild Kingdom
Black Top BT -1034.

Sound: B - Performance: B
With Roomful of Blues bursting at the

seams with talent, solo space has al-
ways been at a premium for individual
members of the group. Roomful's gui-
tarist Ronnie Earl has cut some excit-
ing solo albums on Black Top, and
now pianist Ron Levy has released his
own record-sort of. Ron Levy's Wild
Kingdom features Levy backed at vari-
ous times by half of Roomful, most of
The Fabulous Thunderbirds, Bobby
Bland's former ace guitarist Wayne
Bennett, and other players.

Levy's credentials are impeccable
(seven years with B. B. King), but as
with too many sidemen, he has nothing
unique to say and lacks the command-
ing personality to dominate these ses-
sions. The results are pretty much what
you'd expect from a group of talented
friends who've gotten together to jam:
Energetic, fleetingly inspired, but rare-
ly indispensible. Recommended to
fans of Roomful and the T -Birds only.

Roy Greenberg

In the Condon Tradition: Ed Polcer
Jazzology J-150. (Available from
Jazzology Records, 3008 Wadsworth
Mills Pl., Atlanta, Ga. 30032.)

Sound: C Performance: B/C

Cornetist Ed Polcer became known
around New York as a playing man-
ager of Eddie Condon's club on West
54th Street. This is a live concert per-
formance from the 1982 Manassas
Jazz Festival put on annually in Manas-
sas, Va. by Johnson McRee.

Enter No. 83 on Reader Service Card
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WE SELL MOST MAJOR BRANDS OF ELECTRONICS

CO P R PR C S.
BEST PRICE-BEST SERVICE

SHARP DX650 4124 TECHNICS SLP520 $279 5 -DISC CHANGER $319 TEAC ZD5000 $449

* WIRELESS, DISC PLAYER
* SEARCH DIAL CUE

* REMOTE DISC PLAYER
* 32 SELECTION PROGRAM

* ZERO -DISTORTION
* AUDIOPHILE DISC PLAYER
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* PROGRAMMABLE
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* DOLBY B + C, 2 MOTOR

* DOLBY B + C + dbx
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m
* QUICK REVERSE CASSETTE
* DOLBY B + C, 2 MOTOR
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*
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SHERWOOD 52750CP $179 TECHNICS SAR310 $249 JVC RX9VBK $399
Mt

TECHNICS SAR510 $459

r,76e- - - _ - ---

* AUDIONIDEO RECEIVER
* 55 WT/CH, 5 -BAND EQ

lü-I+H.H. =Í
* 120 WT/CH RECEIVER
* TOP OF THE LINE -BEST BUY

*100
* TOP
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OF THE LINE

* 55 WT/CH RECEIVER
* SURROUND SOUND, 5 -BAND EQ
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* DIGITAL CAR STEREO
* 18 PRESETS, CLOCK

* DIGITAL CAR STEREO
* REMOVABLE CHASSIS

* DIGITAL CAR STEREO
* 50 WATT, DOLBY B + C

* DIGITAL CAR STEREO
* AUTO -REVERSE, CLOCK

JVC HQ VHS $219

MEP
* DIRECT ACCESS TUNER
* JVC QUALITY

VHS MTS HIFI $299 4 -HEAD HIFI $419 RCA VPT 630 CALL!
_...-

- ,....
* 24 FUNCTION REMOTE
* SPECIAL PURCHASE

* HQ, MTS TUNER
* REMOTE PROGRAMMING

* 3 -HEAD MTS HIFI
* REMOTE PROGRAMMING
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V15 V MR ' .

y

$128 S_- E i

* SHURE M104 $27
* STANTON 681 EEE $48
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199 -

* INCLUDES SHURE V15
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CAMCORDER '

,

$589 ,,
*10 LUX CCD LENS
* PAN FOCUS SYSTEM
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* INCLUDES SHURE V15
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PLEASE CALL FOR QUOTES ON ITEMS

* SPECIAL PURCHASE

NOT LISTED.

VISA800 356 951HOTLINE`
(IT'S EASY TO SAVE-CALLI)

OR COD
OR CALL 1-608-271-6889

WDS CONFIDENCE CHECKLIST
1. ALL UNITS FACTORY FRESH WITH FULL WARRANTY 7. ALL SALES REPRESENTATIVES FULLY FACTORY

2. ALL ORDERS PROCESSED WITHIN 12 HOURS TRAINED

3. 95% OF ALL ORDERS SHIPPED WITHIN 48 HOURS 8. EXTENDED WARRANTIES AVAILABLE

4. WE CAN SHIP COD 9. ESTABLISHED 1954

5. NO EXTRA CHARGE FOR MASTERCARD OR VISA 10. TOLL FREE WARRANTY SERVICE 800-448-3378

6. BUYER PROTECTION PLAN ON EVERY PRODUCT 11. SOME ITEMS LIMITED QUANTITIES
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WISCONSIN

DISCOUNT STEREO

2417 W. BADGER RD.

MADISON, WI 53713
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You?! find the most helpful shopping infor-
mation in the 116 page Crutchfield catalog.

FREE
Stereo

Catalog
Refer to the Crutchfield catalog
before buying your next car stereo,
home stereo, or video product:

 116 pages of helpful articles, consumer
tips, charts, and installation guides.

 Color photos, complete descriptions
and technical specifications on
hundreds of the finest brand name
products.

You get more value shopping
Crutchfield:

 Toll -free product advice, ordering, and
customer service.

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

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

r
Call or send this coupon now

for your FREE Catalog

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

Name

Address Apt. w

City State Zip

CRUTCHFIELD

Tom Pletcher captures
perhaps better than any
other young cornetist the
sound and unique style
of Bix Beiderbecke.

The band, hand-picked by George
H. Buck, Jr., features clarinetist Tommy
Gwaltney, one of the leading lights of
traditional jazz in the Washington, D.C.
area for more than 30 years, and trom-
bonist Bill Allred, a standout player
who currently leads a traditional jazz
band in Orlando, Fla. The rhythm sec-
tion includes pianist John Eaton, well
known in the D.C. area; veteran guitar-
ist Steve Jordan, also a long-time D.C.
legend; bassist Van Perry, and drum-
mer Barrett Deems, late of Louis Arm-
strong's All Stars.

This is the kind of recording that
plays best to those who were in atten-
dance at the Manassas Festival, be-
cause the engineering leaves a great
deal to be desired, pushing Van Per-
ry's strong bass way too far to the front.

The tunes are good ones, including
"September in the Rain," which is not
the usual Dixieland fare. Mr. Polcer has
improved a great deal in the past 10
years, and Bill Allred seems on the
mark. However, while there is an awful
lot of drive and energy here, there is
not, to my ears, an awful lot of creativ-
ity. I'm sure everyone concerned has
had better moments. I'm also sure that
much better music could have been
produced with better planning.

Frank Driggs

A Portrait of Bix Beiderbecke: Bob
Haggart with Tom Pletcher
Jazzology J-149. (Available from
Jazzology Records, 3008 Wadsworth
Mill PI., Atlanta, Ga. 30032.)

Sound: B+ Performance: B+

Bassist/arranger Bob Haggart has
enjoyed great success as a player
since 1935, when he was with the origi-
nal Bob Crosby big band. He has had
great acceptance as an arranger,
composer, studio musician, and leader
of many fine jazz groups over the past
30 years and longer. His collaborator
here is cornetist Tom Pletcher, who
captures perhaps better than any other
young player the sound and unique
style of the late Bix Beiderbecke. He is
also president of a Midwestern steel
company, making his musical achieve-
ment all the more remarkable.

Haggart and Pletcher are joined by
the superb bass saxist Spencer Clark,
whose career has included stands with
The California Ramblers, Lud Gluskin,

and Ozzie Nelson; and Jack Howe,
who played saxophone at Princeton
University and jammed there with Bix
on houseparty weekends in the late
'20s. The younger bandsmen include
Mike Katz on clarinet and sax and
Doug James on drums; both acquit
themselves very well.

The program is made up of songs
that Beiderbecke played and record-
ed, including "Clementine," "Peg o' My
Heart," "Blue River," "Davenport
Blues," 'Dardanella," and "You Took
Advantage of Me." This Portrait, the
third such collaboration between Hag-
gart and Pletcher, is recommended.

Frank Driggs

1 Crutchfield Park, Dept. AU, Charlottesville, VA 22906
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CLASSIFIED ADVERTISING

CLASSIFIED
ADVERTISING RATES

BUSINESS ADS-$1.85 per word, MINIMUM charge
PER AD, PER INSERTION $45. All centered or
spaced lines $16.

NON BUSINESS ADS-$1.30 per word, MINIMUM
charge PER AD, PER INSERTION $30. All centered
or spaced lines at $13.

ALL LINE ADS-First line set in bold face type at no
extra charge. Additional words set in bold face at $2.00
extra per word, One point ruled box is $15.

CLASSIFIED LINE ADS ARE PAYABLE IN AD-
VANCE BY CHECK OR MONEY ORDER ONLY.
(Sorry, we cannot accept credit cards or bill for line
advertising.) ALL LINE ORDERS should be mailed to:

AUDIO MAGAZINE
P.O. Box 9125

Dept. 346V
Stamford, CT 06925

ORDERS WILL NOT BE PROCESSED WITHOUT
ACCOMPANYING CHECK OR MONEY ORDER FOR
FULL AMOUNT.

CLOSING DATE-First of month two months preced-
ing the cover date. If the first of the month falls on a
weekend or holiday, the closing date is the last busi-
ness day preceding the first. ADS RECEIVED AFTER
THE CLOSING DATE WILL BE HELD FOR THE
NEXT ISSUE UNLESS OTHERWISE STATED.

FREQUENCY DISCOUNTS -3 times less 5%, 6 times
less 15%, 12 times less 20%. These discounts apply to
line ads only. Ads submitted for a three -time frequency
are unchangeable. Frequency discounts not fulfilled
will be short -rated accordingly. Agency discounts do
not apply to line advertising.

BLIND ADS-Audio box numbers may be used at $8
extra for handling and postage.

GENERAL INFORMATION-Ad copy must be type-
written or printed legibly. The publisher in his sole
discretion reserves the right to reject any ad copy he
deems inappropriate. ALL ADVERTISERS MUST
SUPPLY: Complete name, Company name, Full street
address (P.O. Box numbers are insufficient) and tele-
phone number. Classified LINE ADS are not acknowl-
edged and do not carry Reader Service Card Num-
bers. AGENCY DISCOUNTS do not apply to line ad-
vertising. FREQUENCY DISCOUNTS not fulfilled will
be short rated accordingly. Only those advertisers who
have prepaid for their entire contract time will be RATE
PROTECTED for the duration of that contract, in the
event of a rate increase.

CLASSIFIED DISPLAY RATES
1 col x 1 inch $316
1 col x 2 inches $498
1 col x 3 inches $713
2 cols. x 1 inch $567
2 cols. x 2 inches $958

One column width is 21/2". Two columns wide is 41/4`.
For larger display ad rates and 6, 12, 18 and 24 times
frequency rates call (212) 719-6338.

DISPLAY ADVERTISERS should make space reser-
vation on or before the closing date. Ad material (film
or velox) may follow by the tenth. DISPLAY ADVER-
TISERS MUST SUPPLY COMPLETE FILM NEGA-
TIVE READY FOR PRINTING OR VELOX. PRODUC-
TION CHARGES WILL BE ASSESSED ON ANY AD
REQUIRING ADDITIONAL PREPARATION.

ALL DISPLAY CORRESPONDENCE should be sent
to:

Laura J. Lo Vecchio, AUDIO MAGAZINE,
1515 Broadway, New York, NY 10036

FOR ADDITIONAL INFORMATION: CLASSIFIED
LINE ADS: Mary Jane Adams-(212) 719-6345.
CLASSIFIED DISPLAY ADS: Laura J. Lo Vecchio-
(212) 719-6338

ANNOUNCEMENTS

STEREO EXCHANGE ... AMERICA'S LARGEST hi -end
used inventory ... Now we BUY & SELL by PHONE ALL
OVER THE WORLD! Here's a SMALL SAMPLE of our
kind of items_.and prices. TURNTABLES: B&O 4002
$200, Denon DP75.DA401/VPI Base $500, Goldmund Stu-
dietto,T5 $2350, Kenwood KD500 $100, Logic DM101
$225. Luxman PD300/SME Ill $600, Pink Triangle $350,
STD 3055 (new) $260, Thorens TD 125 II $140. TONE -
ARMS: Alphason Xenon $275, Fidelity Research FR 645
$300, Helius Orion $400, Magnepan Unitrac 1 $99, Tech-
nics EPA 501 (tubes) $65. Triplanar $1000. CAR-
TRIDGES: Koetsu Blackgold $425, Koetsu Onyx Sapphire
$695, Monster Alpha II $350. PRE -AMPS: Accuphase
C240 $1300, Audio Research SP8II $1250, Audio Re-
search SP1011 $2350, Berning TF10AH $1075, Bozak 919
$475, Citation eleven $110, Citation X-11 $1100, Conrad
Johnson Premiere 3 $2150. Krell KRS-1 $3700, Levinson
ML12A $1275, McIntosh C29 $850, Perreaux SM 2 (new)
$650, RGR IV $300, Spectral DMC5 $1000. POWER
AMPS: Accuphase P400 $1275, Acoustat TNT 200 $695,
Audio Research D250 -II $3700, Belles A $750, Classe DR -
2 $1150, Dynaco 416A $395, Eagle 7a $2000, FM Acous-
tics 600A $850, Krell KSA50 $1500, Sumo Gold $800,
Threshold SA -1 $5700. SPEAKERS: Acoustat 2+2
$1300, Apogee Scintilla $2300, Beveridge 3 $1250, Bever-
idge 5 $1200, Bose 901 IV $500, Dahlquist DO -10 $550,
Duntech Sovereign $10,000, Magnepan Timpani ID $750,
McIntosh XRT-20 $2975, Polk SDASRS $1900, Quad ESL
$700. Quad ESL63 $1900. TUNERS: Accuphase T105
$525, Crown FM1 $400, McIntosh MR80 $1700, Phaselin-
ear 500011 $250, Tandberg 3001A $1175 Yamaha CT7000
$550. TAPE DECKS: Nakamichi Dragon $1200, Tandberg
TCD3014 $775, Revox A77 IV $550, Revox A700 $1700,
Teac A73 -2T $1000, Teac 3340 $650. SIGNAL PROCES-
SORS: ADS Model 10 $350, Audio Pulse Model 1 $150,
DBX 128 $170, Sound Concepts SD550 $200. PHONE OR
WRITE: STEREO EXCHANGE, 687A BROADWAY, NYC,
NY 10012.1-800-833-0071,1-212-505-1111

ANNOUNCEMENTS

ANNOUNCING MODIFICATIONS TO B&K AMPS
AND PREAMPS: Most sonic improvement for $$ in-
vested!! Improved detailing, depth of soundstage, in-
creased transparency, deeper & tighter bass! State-of-
the-art Technology!!! We pay shipping. SOUND UN-
LIMITED, 169 Church St., Bristol, CT 06010. Est.
1959. (203) 584-0131.

MC/VISA AMEXP ACCEPTED

AUDIO CLASSICS introduces a new amplifier devel-
oped by George Kaye former Chief Engineer of New York
Audio Laboratories and inventor of NYAL's Moscode Am-
plifier, Minuet in A and Super it.
The amplifier, a "Limited Edition," is a dual mono design
rated at 60 Watts per channel utilizing McIntosh output
transformers. A unique feature is FET/Tube driver circuits
that achieve very low noise and distortion with only 8 db of
negative feedback. Massive power supply with two stage
regulation provide superior definition and imaging.
The amplifier is rack mountable, has gold input connectors,
turn on surge & line transient protection and runs cool for a
long life.
Hand & Machine Crafted in the USA. Projected Retail:
$1660. For details contact Steve Rowell at Audio Classics,
POB 176, Walton, N.Y. 13856. 607-865-7200 8AM-5PM
Mon. -Fri.

THE AUDIOPHILE NETWORK
Databoard system for the Computer using Audiophile and
music lover. Call in with your modem anytime. (818) 988-
0452. For further information write to: TAN 14155 Kittridge
St., Van Nuys, CA 91405.

m rove the sound of any speak
Yes, your speaker
can sound as if
they cost twice aj
much. Chicago
Speaker Stands'
are rigid and
spiked to preve
the moveme
that causes
smearing and
blurring of the
musical event.
Chicago Speaks
Stands must be
heard. Over 25
Models. Prices
start at under $4C
per pair.

`iicagoSpeakerStar
American quality and technology made in the USA

312.745-5500 800.882-2256
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Now, anyone can build
a superior loudspeaker from
scratch. All the help you'll need.... $14.95

OLD COLONY SOUND
Box 243, Dept. LDA. Peterborough, NH 03458

NAME

STREET

CITY ST ZIP

CREDIT CARD TELEPHONE (MC/VISA):
603-924-6371 or 924-6526, (9-4 EST, M -F)

FOR SALE

AAAAAUDIO CLASSICS PRE -OWNED EQUIPMENT. All
items in good to excellent condition unless noted as is'.
AMPLIFIERS: Belles 81 New ($675) $450, 400 ($1295)
$700; Dynaco 150' ($399) $65; Electrocompaniet
Ampliwire 50 NEW ($995) $750; NY Audio Labs Moscode
Type II ($1600) $1000 CD PLAYERS: Magnavox 1051
($550) $175; PS Audio CD1 NEW ($799) $600. DIGITAL
DELAYS: Audio Pulse Model Two ($680) $200. EQUALIZ-
ERS: Audio Control C101 ($429) $285. EXPANDERS: RG
Dynamics Pro 20 ($449) $125. INTEGRATED AMPLIFI-
ERS: Dynaco SCA35' ($200) $30; Yamaha CA400' ($270)
$30, CA800' (420) $55. PREAMPLIFIERS: Audible Illu-
sions Modulus ($450) $340; Belles DMC NEW ($500)
$400; Dynaco PATS' ($449) $45; Electrocompaniet
Preamplwire 1 NEW ($1595) $1200; Luxman C1010 NEW
($745) $560; Nakamichi CA5 ($750) $450; PS Audio 4
($550) $415, Superphon Revelation NEW ($400) $320.
SPEAKERS: B&W DM6 ($1390) $700; KEF 105.2 ($2400)
$1200; Snell Type 1 ($1600) $900. TAPE DECKS: Crown
SX724 ($1195) $700. TUNERS: Lux T12 ($645) $175;
Marantz 10 $850; Mitsubishi DAF30 ($400) $150; Proton
440' ($249) ($69); Yamaha T520 ($249) $150.TURNTA-
BLES: TD320 ($549) 415, TD321 ($450) $338. AUDIO
CLASSICS Buys -Sells -Trades Precision Audio Compo-
nents including Audio Research, conrad-Johnson, Krell,
Marantz (USA), and McIntosh. FREE Catalogue. Lay-
away Program. Mastercard & Visa. 8AM-5PM EST Mon. -
Fri., POB 176AAA, Walton, NY 13856. 607-865-7200.

-Audio Advertiser Since 1979-

"...the Sonographe is,
to my ears, the best CD
player to hit the market."

-Anthony H. Cordesman

T,e Sonographe SD -1 )s a Conrad-
lohnson product which has been
put on the market with remark-
ably little hype about its features
or special technology Its analog
stages have, however been very
extensively modified, with the
goal of making the player sound
as musically realistic as possible.
CI exerts very high quality control
over the players it converts, im-
proves their damping, and perform
a number of other tweaks, but
the key issue here is the analog
circuitry

In spite of this lack of corporate
techno-babble. the Sonographe
is, to my ears, the best CD player to
hit the market. There is a slight
loss of transient detail and resolu-
tion compared to the best com-
petition, but the Sonographe is
consistently musical. The depth
and imaging is superior to that of
any other player to date, and the
timbre is exceptionally con-
vincing. The soundstage is a bit
wide, but j list a hair. The bass and
deep bass are very convincing and

dynamics are excellent. It is for-
giving, not in the sense of masking
CD problems, but in that its
overall sound balance is so clearly
aimed at musical realism rather
than to conform to some technical
theory or design concept.

All in all, the Sonographe is a
clear "best buy." I am not going to
wax at length over the sound of
this unit; it is simply musically
right. It equals any other CD player
I have heard in overall sound
quality regardless of price, and
outperforms any analog front end
you can hope to buy for under
$1000. Only the very best analog
front ends, and semiprofessional
open -reel and digital tape
machines, will be consistently
superior.

-Anthony H. Cordesman

the conrad-johnson group
2800R Dorr Ave.
Fairfax, Virginia 22031
703-698-8581
Reprinted by permission Stereophile Vol. 10, No. I.
January 1987

FOR SALE

AAA*ATTENTION!
HI-FI HOTLINE!

OUTSTANDING PRICES * VISA -MC * CALL US
LARGE SELECTION * US WARRANTY TRADES
MID -Fl TO HIGH-END * SERVICE * ADVICE. Many
products to choose from (414) 658-3111.

GREAT PRICES -QUALITY AUDIO!

AAA -AUDIO ELITE IN WISCONSIN!!!
DENON, VANDERSTEEN, HAFLER, PS AUDIO, ACOUS-
TAT, YAMAHA, B&K, JSE, CONRAD-JOHNSON, B&W,
BOSTON ACOUSTICS, PROTON, CARVER, ONKYO,
ADS, VPI, JBL, DCM, MIRAGE, SOTA, SPECTRUM,
SONOGRAPH, AR, CANTON, COUNTERPOINT, GENE-
SIS, FRIED, NITTY GRITTY, SUMIKO, THORENS, KEF,
ADCOM, SUPERPHON, SNELL, KYOCERA, M&K, HAR-
MAN KARDON, INFINITY, DBX, LUXMAN, APOGEE,
BOSE, DAHLOUIST, KLIPSCH, OHM and any others you
desire. (414) 725-4431.

CALL US WE CARE!!!

AAA-LOWEST PRICES -QUALITY AUDIO***
DENON, HAFLER, CARVER, ADCOM, NAD, YAMAHA,
PS AUDIO, VANDERSTEEN, B&K, KEF, POLK, B&W,
BOSTON ACOUSTICS, PROTON, A.R., LUXMAN,
COUNTERPOINT, SONOGRAPH, SPECTRUM, SNELL.
THORENS, SUPERPHONE, CANTON, D.C.M., FRIED,
GENESIS, MIRAGE, NITTY GRITTY, SOTA, SUMIKO,
V.P.I., ONKYO, JBL, HK, ADS, M&K, ACOUSTAT, JSE,
CONRAD-JOHNSON, PROTON, INFINITY, BOSE, HAR-
MAN KARDON, DBX, KLIPSCH, THIEL, B&O, NAKAMI-
CHI PLUS MANY OTHERS, AUDIO ENTERPRISES.
(414) 722-6889.

   MAKE US AN OFFER   

AAA J.S. AUDIO OFFERS AN EXTENSIVE product
selection of HOME AUDIO, CAR STEREO, esoterics
and the new DIGITAL DISC PLAYERS AT EX-
TREMELY COMPETITIVE PRICES. We provide ten
years of audio sales experience, candid honest advice
and full warantee on all products we sell. For pricing
and stock information call: 301-890-3232 or write to:
J.S AUDIO, One Childress Court, Burtonsville, MD
20866. We honor Visa/MC and COD. Monday thru
Friday 11AM-7PM, Saturday 11AM-4PM.

AAA-LOW PRICES-HIGH END EQUIPMENT!!!
DENON, BOSTON ACOUSTICS, PS AUDIO,
HAFLER, YAMAHA, B&K, CARVER, AR, COUNTER-
POINT, SUPERPHONE, LUXMAN, THORENS, M&K,
SNELL, SPECTRUM, ACOUSTAT, ADS, VPI, CON-
RAD JOHNSON, APOGEE, B&W, JSE, SOTA, JBL,
DCM, MIRAGE, ONKYO, PROTON, H.K., KEF, IN-
FINITY, KLIPSCH and any others you desire. AUDIO
ELITE, (414) 725-4431, Menasha, Wisconsin.

OUR PRICES CAN'T BE BEAT!!!

-AAA -QUALITY AUDIO -LOW PRICES-
ADCOM  CARVER  DENON  NAD  YAMAHA  PS
AUDIO  THIEL  AR  KEF  JSE  DCM  COUNTER-
POINT  LUXMAN  M&K  SOTA  SNELL  SPEC-
TRUM  SUPERPHON  THORENS  VANDERSTEEN 
VPI  HAFLER  POLK  BOSTON ACOUSTICS  B&K 
HARMAN KARDON  ONKYO  B&W  PROTON 
KLIPSCH  INFINITY  B&O  NAKAMICHI  DBX 
BOSE  ADS  JBL  PLUS MANY OTHERS. AUDIO
ENTERPRISES. (414) 722-6889.

-THOUSANDS OF SATISFIED CUSTOMERS-

AA#1 RATING !!
Our WONDER CAPS® and WONDER SOLDER` have
been rated BEST in the world by reviewers and profession-
al experts. What do they say? Write TRT, Box 4271,
Berkeley, CA 94704.

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.
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ADIO
The only place in the world you can hear

all the ultimate sounds.
CelloKrellDuntechAudio Research MIT Sota

Rowland ResearchMeitnerLurne AudiomecaStaxThiel
SMEVPIWell-TemperedCarnegieVan Den Hui*

(201) 744-0600
193 Bellevue Avenue. Upper Montclair, NJ 07043

FOR SALE

AAA-NOW IT'S TIME TO

CALL US!
YAMAHA-DE NON-ADCOM-B&K-A.D. S-BOSTON
ACOUSTICS-HAFLER-JBL-B&W-PS AUDIO-VAN-
DERSTEEN-PROTON-ACOUSTAT and many other
lines

HI-FI HOTLINE
We have such a large selection we can't print them all.
SO CALL 414-658-3111.

LOWEST PRICES ANYWHERE!!!

ACOUSTAT AND PS AUDIO-SUPERB!
Free shipping! Fast service! Also Sota, Thorens, Talisman,
Audire, Hafler, CWD, Proton, Quad, Sony, Spica, Super -
phone. READ BROTHERS STEREO, 593 King Street,
Charleston, South Carolina 29403. (803) 723-7276.

ACOUSTAT POWER AMPS ON SALE! The Acoustat
TNT200 with 200 wpc, regularly $1,300, is on sale at Opus
One while supplies last for only $749. The TNT120 with
120 stable wpc, regularly $699, is on sale while supplies
last for only $499. OPUS ONE: 1-800-441-2327. In PA
412-281-3969.

ADCOM GFA-555 MODIFICATIONS FROM D.R.H.
Through the use of F.E.T. technology and innovative
circuit topology we've opened the door to a new world
for the Adcom owner. Lose yourself in the musicality
and transparency and bottom end authority that's lying
dormant in your 555. Call or write for details. D.R.M.,
2275 East Bay Dr., #1205C, Clearwater, FL 34624.
813-536-2904.

FOR SALE

ACOUSTAT SPECTRA SERIES
defines a new state-of-the-art in electrostatic loudspeakers.
Free demonstration in your home! (Some restrictions ap-
ply.) WORLDWIDE EXPORTING. Free delivery in USA.
OXFORD AUDIO CONSULTANTS, INC., Box 145, Oxford,
OH 45056-0145, 513-523-3333, TLX427791.

A GOOD $19.95 INTERCONNECT! We think so. Bal-
anced twin -lead version, $29.95. $2 shipping and han-
dling. Deluxe 12 gauge speaker wire on special. Cus-
tom cables. Satisfaction guaranteed. Also available:
Audioquest, Grado and economy acoustic foam baf-
fles. WireWorks. P.O. 5275, Gainesville, FL 32602.
(904) 376-1166.

ALABAMA -WEST GEORGIA
Aragon, Audioquest, Beard, Carnegie, Creek, Garrott,
Grado, Hatter, KEF, Kindel, Klipsch, Melos, Merlin, MIT,
Music Reference, NAD, Premier, Promethean, Quad,
RAM, Soundstream, Souther, SME, Spectrum, Thorens,
Tube Traps, VPI, Well Tempered, Zapco, and more. AC-
CURATE AUDIO, 110 E. Samford Ave., Auburn, AL 36830.
(205)-826-1960.

ACCUPHASE: P266 Amplifier ($2800) $1250, F15 Elec-
tronic Crossover ($2200) $1200, 018 Graphic Equalizer
($3650) $2800, CARTRIDGES: AC2 ($750) $400, AC3
($610) $330, INTEGRATED AMPLIFIERS: E204 NEW
($1200) $730, E302 NEW ($2300 $1450, PREAMPLIFI-
ERS: Accuphase C200L NEW ($3000) $1450, C222 NEW
($2200) $1250, C270 ($5480) $3400, C280 ($6900) $3500:
AUDIO CLASSICS Buys -Sells -Trades Precision Audio
Components including Audio Research, conrad-Iohn-
son, Krell, Marantz (USA), and McIntosh. FREE Cata-
logue. Layaway Program. Mastercard & Visa. 8AM-5PM
EST Mon. -Fri., FOB 176ACC, Walton, NY 13856.
607-865-7200.

-Audio Advertiser Since 1979-
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INTRODUCES

Direct Audition
 Home trial at wholesale price

30 day money back guarantee
 Use Visa, M/C or check

Free shipping in 48 states
Three critically acclaimed models
Superb image, natural balance

lid oak. No veener
d plated binding posts

write for brochures, copies
and ordering
information

Mfg. by SpeakerCraft.
Call 800-345-4424 or
(CA) 714-787-0543 or
write to Fanfare,
3615 Presley Ave.,
Riverside, CA 92507

Four Ways
Monster
Lets You Hear
All the Music
Most audiophiles and critics believe quality audio
interconnect cables are essential for superior
sound reproduction. Many consider Monster
Cable Interlinks to be the very forest available.

With good reason. Bandwidth Balanced®
construction. MicroFiberTM dielectrics. And
Duraflex® insulation.

Each one a Monster-and industry-first.
Each one ready to let you hear all your music.
Audition them now at your nearest Monster
dealer. And in your own sound system at home.

Interllnic M1000:
The Son/c Reference
Standard

M1000 employs Band-
width Balanced phase -
compensated windings and
MicroFiber insulation to

transparently transfer the most subtle nuances
and dynamic musical passages with
unprecedented sonic clarity. Comes complete with
patented M'érminatorT locking connectors.
Quite simply, the very best

Interlink Reference A:
The Audiophile Favorite

Our most popular
interconnect, Reference
A
standard by which other
interconnects are

compared. Well balanced and incredibly natural,
with accurate recreation of depth, ambience,
and soundstage.

Interlink 500:
Big Performance In
A Small Package

Extended dynamic range,
lower noise, and extreme
clarity are just part of
the sensational sonic

performance you enjoy with Interlink 500. Now
add compact size, increased versatility a moderate
price, and Interlink 500 is a sure winner.

Intertink 400:
Ptce/Perlbnnance
Breakthrough

Monster technology and
a high-performance
sound more expensive
cables can't match.

We invite you to compare Interlink 400 with
any of the competition. Rated 'best buy" by
audio magazines.

Connect all your components with Interlink
by Monster Cable And bring out the best in
your sound system

Monster Cable, 101'bwnsend St..
San Francisco, CA 94107 '1I: 415 777-1355
'Ilex: 470584 MCSYUI Fax: 415 896-1745

MONSTER CABLE
Advancing the Art of Listening
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LOWER
LOUDSPEAKER
DISTORTION

The VMPS Tower II is a compact floor standing, low
distortion, high efficiency speaker system incor-
porating all of the features and much of the per-
formance of our highly acclaimed larger systems
at a most affordable price.
Separate 12" subbass, lowbass and midbass drivers
provide first octave extension to 22Hz (-3dB), with
total harmonic distortion not exceeding 0.7°lo (1W
drive). A 5" polycone ferrofluid midrange, like our
woofers designed and manufactured in USA by
VMPS, combine with our Son of Superdome ferro -
fluid softdome tweeter and dual front and top firing
supertweeters for a smooth, neutral response to
30kHz. Available options include a ribbon super -
tweeter ($130/pr), the 200W ferrofluid Super -
dome softdome tweeter ($45/pr), crossovers of
100°lo IAR Wondercaps ($152) and Powerline II

internal wiring ($50). Sensitivity is a high
95dB/1W/1m, power handling 300W rms with
20W minimum requirement, and 126dBSPL/1m
output levels are available without the gross distor-
tion typical of home systems operating at high listen-
ing levels. Switchable single amp/biamp operation,
level controls for mid, treble and supertreble, and
user adjustable bass damping guarantee sufficient
flexibility to match the system to any listening
environment.
The Tower II is one of four floor standing fullrange
speakers, three Subwoofers, and three QSO book-
shelf systems available either in kit or assembled
form. Hear VMPS at the dealers listed below, or
write for brochures and test reports including
St phile's rave reviews of our Original
Subwoofer ($329kit, $399assem) and the
Super Tower lle/A (now available in a Special
Edition, $1399-1499ea kit, $1838-1938ea as-
sem). Kits are supplied with fully assembled cabinets
and prices include free shipping in 48 US states.

VMPS AUDIO PRODUCTS
div. Itone Audio

3412 Eric Ct El Sobrante CA 94803 (415) 222-4276
Hear VMPS at The Listening Studio, Boston; Par Troy Sound,
Parsippany NJ; Dynamic Sound, Washington DC; Deltacom Audio,
Clearwater FI; Audio by Caruso, Miami Fl; Arthur Morgan, Alta-
monte Springs Fl; Mountaineer Telephone, Beckley WV; Shadow
Creek Ltd. Minneapolis Mn; Encore Audio, Lee's Summit Mo; The
Long Ear, Coeur d'Alene Id; Efficient Stereo. Torrance Ca; Refer-
ence Sound. Eagle Rock, Ca: Sounds Unique. San Jose Ca; Ultimate
Sound. San Francisco Ca; Custom Audio, Novato Ca; Eclectic
Audio, Livermore Ca; 'tone Audio, El Sobrante Ca.

ACTIVE ELECTRONIC
CROSSOVERS

MODEL 120 CABINET & NEW 120-R
"RACK AND PANEL" DESIGNS

Made to order in Butterworth bi-amp,
tri-amp, or quad -amp configurations
with optional level controls, subsonic
filters, or summers. Filters, regulated
power supplies, equalizers, are also
available.
New catalog and price sheet. Free!

ÜC&A7W I/ Eng. Lab.
11828 Jefferson BI. Culver City, CA 90230

PHONE (213) 397-9668

FOR SALE

ALL THE BEST EQUIPMENT, EXPERT ADVICE and out-
standing prices! Apogee, Krell, SOTA, Klyne, Quad, Emi-
nent Technology, Sonographe, Meitner, Van den Hul-
much more! Free Newsletter. Galen Carol Audio: 512-494-
3551.

ATTENTION!
FREE UPS SHIPPING

Nakamichi, B&K, Sony, Superphon, Meitner, P.S. Audio,
Haller, AR ES -1, Ariston, Grado Signature, Ortofon X3MC,
H/K Citation, Onkyo. In-store only: Apogee, Carver & Ad -
corn. DEMO SPECIALS: Meitner STR-50 amp $999. Na-
kamichi CA -5A preamp $599. Expert consultation-ask
Cliff or Ward. THRESHOLD AUDIO, 409 South 22nd St.,
Newark -Heath, Ohio 43056, 614-522-3520. MOST OR-
DERS SHIPPED IN 24 HOURS.

AUDIO BEST: LA, ORANGE. SAN BERNARDINO, CALI-
FORNIA. DEMONSTRATES PREAMP BEST BUYS: CON-
RAD-JOHNSON. AUDIBLE ILLUSIONS. MOTIF PS, AD-
COM, SUPERPHON, B&K, MOSCODE, MUSIC REFER-
ENCE, CD BEST BUYS: SONAGRAPH, PS, AUDIO -
QUEST. ALSO, ACOUSTAT, PALANTIR, VORTEX,
SPICA, SPECTRUM, RAUNA, SOUNDLAB, VELODYNE,
WELL -TEMPERED -LAB, VPI, MAPLENOLL, SYSTEM -
DECK, MAGNUM, PREMIERE, GRADO, ALPHASON,
GARROTT, VDHUL, FOSGATE, TEAC, MIT, MONSTER,
RANDALL, STRAIGHTWIRE. (714) 861-5413, appoint-
ment.

FOR SALE

AMAZING? ISN'T IT
The amount of nonsense that gets thrown around in the
audio world. If you are sick of being treated like a 5 -year -
old child by shoe salesmen masquerading as audio ex-
perts, you owe it to yourself to give us a call. Our opinions
are based on a solid foundation of experience with the
components we sell as well as those sold by our competi-
tors. Most importantly we don't simply sell the finest audio
equipment available, we arrange it in complementary sys-
tems designed to extract the greatest benefit from your
audio dollars chosen from among the following lines we
represent:
ACOUSTAT  ADCOM  AIR -TANGENT  AKROYD 
APOGEE  ARAGON  AUDIOOUEST  AUDIO NOTE 
AUDIO RESEARCH  BRITISH FIDELITY  BULLET 
CALIFORNIA AUDIO LABS  CAMBRIDGE AUDIO 
CARNEGIE ONE  GLOSS NOVABEAM  CREEK AUDIO
 CWD  DUAL  GRACE  GRADO  HARMAN-KAR-
DEN VIDEO  HEYBROOK  HI -PHONIC  KISEIKI 
KOETSU  KRELL (INCLUDING KRS BALANCED) 
KYOCERA  LINN SONDEK  LIVEWIRE  MEITNER 
MONDIAL  MONSTER CABLE  NITTY GRITTY  NYAL
(MOSCODE)  ONIX  PIONEER VIDEO  PROAC  PS
AUDIO  QUAD  RANDALL RESEARCH  REGA 
REVOX  ROKSAN XERXES  SILTECH  SME (IV & V) 
SNELL ACOUSTICS  SSI  STAX  SYMDEX  TALIS-
MAN  TARGET  VANDERSTEEN

SOUND BY SINGER
165 E. 33RD STREET
New York, NY 10016

(212) 683-0925
WE SHIP ANYWHERE

AUDIO CONNECTION IN NJ
ANALOG PLAYBACK: Eminent Tech., Merrill, Hey -

brook, Garrott, Grado, Kaide MC, Well Tempered
Lab

CD PLAYERS: Calif. Audio Labs, Melos Audio, HK
TUNERS: Klimo 'Ertanax', Magnum Dynalab, Brit.

Fid'ty
ELECTRONICS: Belles Research, British Fidelity,

Klimo, Melos Audio, MFA Systems, Quicksilver, VTL
SPEAKERS: Bolero EHS, Fuselier, Heybrook, Kindel.

Princeton Acoustics, Spendor, Vandersteen
ACCESSORIES: AudioQuest. Chicago Sp. Stand,

Kimber Kable, MIT (Shotgun), Peterson, Sonex, The
Mod Squad, ToruFluid, ASC Tube Traps, Tweek

1-201-239-1799
615 Bloomfield Ave, Verona, NJ 07044

Also for sale: selected used equipment, close-outs. BY
APPOINTMENT. HOURS: Mon, Tues, Fri 12 to 7,
Thurs 12 to 9, Sat 11 to 6. Closed: Sun & Weds.

A uAA\ S 3ASS SYSTEV

FOR MANY YEARS A
REFERENCE STANDARD FOR SUBWOOFER PERFORMANCE

ITS THE CHOICE WHEN ONLY THE BEST WILL DO

ASK FOR OUR COMPLEOO i_ITERArURE THE JANIS BASS SYSTEM

OI \ VAROVS< S a,_,DIO SYSTf- VS, I\C
2889 Roebling Avenue, Bronx, New lórK 1040 (212) 8927419
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\n1IREAUDIO INTERCONNECTS TIFFANY CONNECTORS  TONEARM C

...audible results
with the finest
in connecting
components.

HUL MATCHED CRYSTAL CABLE  HEADSHELL LEADS BINDING POST

FOR SALE

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

ATTENTION GAS EQUIPMENT OWNERS: From repairs
to complete remanufacturing on all GAS equipment, we are
the GAS specialists. Since 1977. Call or write for free
brochure. GASWORKS, 5563 Kendall Street, Boise, Idaho
83706. (208) 323 0861.

AUDIO AMERICA
High -end and hard -to -find audio components. Low,

low prices! AUDIO AMERICA (Virginia).
Call: 1-804-797-5861 today!

AUDIOPHILE STOCKING-STUFFER: Ivan Berger's The
New Sound of Stereo. "Simply, straightforward ... a handy
reference that belongs on every audiophile's shelf," says
Audio. $14.95 postpaid from Thumim Communications,
118 E. 11, NYC 10003. NY residents add sales tax.

AUDIO COMPONENTS BY; ADCOM - BERNING -

CLEARAUDIO - DECCA - ENTEC - GRADO - KINDEL -
MAGNUM DYNALAB - MICROSEIKI - MOORE FRANKLIN
- MONSTERGENESIS - PREMIER - REGA - SHINON -
SME - SPICA - STRAIGHTWIRE - STAX - VPI - WELL
TEMPERED LAB.
NEW & DEMONSTRATORS WITH WARRANTY; ADCOM
GFT-555 $225 (N). AUDIO INTERFACE CST -8011 $190
(N), BENING TF-10HA $1140 (D) EA -2100 $1680)D),
BEVERIDGE 2SW-2 $4300(D), COUNTERPOINT SA -4/
PR $3660(D), ENTEC SW -1 PR $3145(D), KINDEL P-
200MKII $410(D), KOETSU EMC -1B $495)N), NEC CD -
803E $375)D), ORSONIC AV -101 $23(N), PRECISION
FIDELITY M7A $530)N), SIDEREAL ACOUSTIC IV
$65010), STAX SR -14S EMM'EMC-ECC-CPY W LAMBDA
PRO $1460)D).
GREENFIELD EQUIPMENT, RIVER FOREST, IL 60305.
312 771-4660BY APPOINTMENTAMEXiMC VISA

FOR SALE

B&K AMPLIFIERS, PREAMPLIFIERS. High-performance
electronics you can afford. AUDIO NEXUS, NJ
(201) 277-0333.

BRING THE FEELING OF A live musical performance into
your home by adding a high quality, low priced subwoofer
to your audio system. Free brochure. NOSC, Box 13023,
Akron, OH 44313.

B&W 808 ROSEWOOD. $4995 PR. W NICKED CABINET.
5 YEAR U.S.A. WARRANTY. 916-345-1341.

CABLE TV CONVERTERS. "NEW" ZENITH FLASH,
Scientific Atlanta, Jerrold, Oak, Zenith, Hamlin. Many
others. "New" VIDEO HOPPER "The Copy Killer",
Visa, M.0 & Amex Accepted. Toll Free 1-800-826-
7623. B&B Inc., 10517 Upton Circle, Bloomington, MN
55431.

CARVER: DTL200 MKII CD Player ($699) $450,
PREAMPS: Carver Cl NEW ($599) $450, C2 NEW ($440)
$330. AUDIO CLASSICS Buys -Sells -Trades Precision Au-
dio Components including Audio Research, conrad-john-
son, Krell, Marantz (USA), and McIntosh. FREE Cata-
logue. Layaway Program. Mastercard & Visa. 8AM-5PM
EST Mon. -Fri., POB 176C, Walton, NY 13856.
607-865-7200.

-Audio Advertiser Since 1979-

CASH for your USED AUDIO EQUIPMENT. WE BUY by
PHONE. CALL FOR the HIGHEST QUOTE. (215) 886-
1650. The Stereo Trading Outlet, 320 Old York Road,
Jenkintown. Pa 19046.

CELESTION "SL600" SPEAKERS (PAIR) complete with
foudation Pi heavy metal stands. Purchased February,
1987 and rarely used. BRAND NEW CONDITION. $1000.
(914) 428-8890 2:30pm weekdays, after 6:30pm weekends
(EST).

Threshold announces
the appointment of
new authorized
dealers in Michigan:
AUDIO DIMENSIONS
4128 North Woodward
Royal Oak, Michigan 48072
(313) 549-7320
CLASSIC STEREO
2968 28th Street South East
Grand Rapids, Michigan 48072
(616) 957-2130
CLASSIC STEREO
4428 South Westnedge
Kalamazoo, Michigan 48072
(616) 381-6049
THE LISTENING ROOM
130512 Court Street
Saginaw, Michigan 48602
(517) 792-3816

Threshold dealers are selected for
their integrity, knowledgeability,
and dedication to customer service.
We consider these new dealers
exceptionally well qualified to join
the Threshold team.

For information on the Threshold
dealer nearest you, call (916) 888-0600.

Threshold Corporation
1945 Industrial Drive
Auburn, California 95603 9,2

FOR SALE

CONFUSED? The only way to tell which wire or cable is
best for you is to compare them on your own system. The
same goes for most other audiophile accessories. That's
why it pays to buy where the selection is big, where
hometrials are free, and where happiness and buybacks
are always guaranteed. Custom lengths, C.O.D.s, Master-
card.VISA, free listings and deliveries. Superior services
with competitive prices. AUDIO ADDITIVES, 12809 South
29th Street, Omaha, NE 68123, (402) 293-1540. Your
accessory headquarters.

AUDIOQUEST, AURAL SYMPHONICS, B&K BEL,
Chesky, Clearaudio, Eminet Technology, Melos, MFA Sys-
tems, Morrison, Souther, StraightWire, Syndex, VPI and
more. Audio Abode, Dallas, Texas. (214) 369-2092.

AUDIO RESEARCH "D-120" SOLID STATE power ampli-
fier (120W. per channel). Purchased January, 1986 and
rarely used. BRAND NEW CONDITION. $1100. (914) 428-
8890 before 2:30pm weekdays, after 6:30pm weekends
(EST).

AUDIO RESEARCH "SP -8" VACUUM TUBE preamplifier.
Manufactured and purchased in January. 1986 (latest revi-
sion), and rarely used. BRAND NEW CONDITION. $1150.
(914) 428-8890 before 2:30pm weekdays, after 6:30pm
weekends (EST).

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A. manufacturers warranties on: Nakamichi, Re -
vox. Carver, Bang & Olufsen, ADS, Kyocera, HK, Crown,
Hafler, B&W, NAD, Tandberg, Polk. Island Audio, Inc.,
1122 Riverside Drive. Holly Hill, FL 32017. (904) 253-3456.

"BEST IN BOSTON" said Consumer Electronics Maga-
zine. Apature, Aragon, British Fidelity, Creek, Fried, Grace,
Grado, Luxman, Mirage, Mordaunt-Short, Parasound,
Spendor. Used components bought and sold. ENCORE!
AUDIO, 225 Newbury Street, Boston, Mass. 02116.
617-236-4646.

BEST TRADES OFFERED. We buy, sell, trade, consign
most high -end products. Audio Doctor, 1518 W. Commer-
cial, Buffalo, MO 65622. 417-345-7245. COD -VISA -MC.
Newsletter.

Analog In, Analog Out
SOTA's New Time -
Domainvs Speakers
Leading the Analog Renaissance, SOTA turn-
tables prove we are still learning what the LP
can do. Combining High Performance with
Zero Anxiety-SOTA revolutionized the art
of record playing. Because we know ana-
log-and all the mechanics and physics of
enclosures, resonances, and interfaces-we
are uniquely qualified to redefine speaker
design. The solutions are different, but the
quest-to control motion and to damp vibra-
tions-is parallel.

First, can you imagine a loudspeaker that is
NOT analog? Then, can you imagine one
designed for transparency and depth of
image; that is neither room- nor equipment -
sensitive; and that looks like designer furni-
ture? We did-applying the same principles
of stability, rigidity, and damping you find in
every turntable.

We call the Series "Time -Domain"" because
time coherence is the first necessity. We call
the first models Panorama" and Vista'" to
suggest to what degree these monitors
recreate space. Time "creates" Space and
both create Realism. Are you Analog -
Ready'"? SOTA's first Loudspeakers are:
"True to the psyche, not the computer!" Join
the Renaissance!

Sir1CluSi:r ieS
OTA

P.O. Box 7075 Berkeley CA 94707
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SPEAKERS
DRIVERS IN CANADA

morelm3

FUZAI.
vifa

Di11AUDIO
CROSSOVER, SPEAKER COMPONENTS
SOLEN CROSSOVERS
Custom Computer Design
Passive Crossover for Professional, Hi -Fi and
Car Hi -Fi Application,
Power up to 1000 Watt.
SOLEN INDUCTORS
Perfect Lay Hexagonal Winding Air Cored
Values from 10 mH to 30 mH,
Wire Sizes from 420 AWG to 410 AWG
CHATEAUROUX CAPACITORS
Metallized Polypropylene (Non -Polarized)
Values from 1.0 mfd to 200 mfd.
Voltage Rating: 250 VDC / 150 VAC
CROSSOVER, SPEAKER PARTS
Mylar Capacitors. Power Resistors. Crossover
Terminals, Nylon Ty -Wrap, Binding Post, Banana
Plugs. Speaker Terminals, Grill Cloth, Plastic
Grill Fast Snap. Neoprene Gasket, Misc. Parts.

COMPUTER AIDED DESIGN FOR
ENCLOSURE AND CROSSOVER

AVAILABLE TO CUSTOMER
specifications and prices available upon request

SOLEN INC.
5851 Cousineau Blvd.,
St. Hubert, Que.
J3Y 7P5 Canada

ORDERS: Tel (514) 656-2759

FOR SALE

CALL TOLL FREE! 1-800-826-0520 FOR; NAD, PRO-
TON, H.K., HAFLER, B&W TANDBERG, AUDIOCON-
TROL, DAHLQUIST, dbx, NITTY-GRITTY, 3D, CWD, RE-
VOLVER, STAX, M&K, BELLES, MOSCODE, FRIED, AU-
DIOQUEST, THORENS, MONSTER, SNELL, ORACLE
PRO -AC, GRACE, GRADO, DCM, TALISMAN, TIPTOES,
FREE CATALOG. SOUND SELLER, 1706 MAIN ST.,
MARINETTE, WI 54143. (715) 735-9002.

DB-1 B ALPS VOLUME CONTROL MODIFICATION NOW
available. Also: DB-1 to DB-1A, DB-1A to DB-1B. Power
Amplifier update: DB-6 to DB-6A. Warranty extensions. DB
SYSTEMS, Rindge, NH 03461. (603) 899-5121.

113kn d 97.1N.
Audio Gallery has an excellent selection of these hard to find, high -end components, new and used.
MICRO SEIKI TURNTABLES, SAEC TONEARMS, HIGHPHONIC CARTRIDGES

Turntable Systems from S500 to $15,000. CALL FOR A FREE LIST!
Audio Gallery  2718 Wilshire, Santa Monica, CA 90403  (213) 829-3429

FOR SALE

CLASSÉ AUDIO: DR -7 preamp and DR-3-VHC amplifier;
Tripp-Lite: line (conditioners, voltage regulation, protec-
tion)-for computers 8 electronics; StraightWire: POWER
PURIFIER VIII-power conditioner-designed for audio),
TMI interconnect & TMC speaker cable; Audioquest, Van-
DenHui, more. (We buy & consign-high-end only!): Free
shipping-prompt service. AID SYSTEM LTD., 2525 Arap-
ahoe Ave., Suite E4-284, Boulder, CO 80302.
(303) 443-4443.

COUNTERPOINT ELECTRONICS
Can make a significant improvement in the reproduction of
music in most audio systems. We offer a full line of Coun-
terpoint components starting at only $595. Demonstrations
by appointment. Visa and MasterCard. WORLDWIDE EX-
PORTING. Free delivery to ALL zip codes. OXFORD AU-
DIO CONSULTANTS, INC., Box 145, Oxford, OH 45056-
0145, 513-523-3333, TLX427791.

DAHLOUIST, CONRAD-JOHNSON, B&K, AR, Entec,
Forte, Grado, Haller Merlin, MIT, Mod Squad, Phillips -
Magnavox, Spendor, Threshold, Van den Hul, Well
Tempered-Champagne Audio, 723 S. Neil, Cham-
paign, IL 61820. Saturdays, 10-5, 217-398-3936, com-
mercially located.

DIGITAL AUDIO PROCESSORS-SONY 501ES avail
able now! Make your own digital 2 -track masters. Also
Haller PRO amps for ultimate monitoring capability.
ACOUSTICAL CONCEPTS, INC., 708 Ashland Ave., Ed-
dystone, PA 19013. (215) 328-9450.

DIRECT -TO -TAPE RECORDINGS-Real-Time Duplicat-
ed Tapes. Also compact discs (classical/jazz)-excellent
prices: ORFEO, CHANDOS, TELARC, DELOS, CAPRIC-
CIO, DMP, GRP, ACCENT, other labels. Send $1 for
CATALOG and NEWSLETTER. Direct -to -Tape Recording
14-R Station Avenue, Haddon Heights, NJ 08035.

ELECTRONIC CROSSOVERS: 6, 12, 18 DB/OCTAVE.
Kits available. Transient -Perfect, $175. Subsonic/Band-
pass Filters. Free Flyer w reviews. ACE AUDIO, 532 -5th
Street, East Northport, NY 11731-2399.

FOR SALE

DISCOUNT PRICES ON RECONDITIONED KOSS STE-
REOPHONES, SPEAKERS AND ACCESSORIES. CALL
FOR FREE CATALOG. 1-800-872-5677.

DYNACO KIT BUILDERS -225,000 -LB BUYOUT! Tubes,
transistors, metalwork, raw drivers, circuit boards, etc.
Complete 200/200w "Black Box 410" transistor power amp
kit, $299. Owner repair manuals (any), $6 each. Stamp for
list. SCC, Box 551AM, Dublin, OH 43017; (614) 889-2117.
VISA/MC.

ELECTROSTATICS-$398/PAIR. EPI Stat 450s (see Feb-
ruary AUDIO review). $700 retail; 5 -year warranty. UPS
shipping extra. Sound Values, POB 551, Dublin, OH
43017. VISA/MC: 1-800-HIFIKIT.

EXCEPTIONAL AUDIO REPRODUCTION SYSTEMS AD-
COM, ALPHASON, AR, ARCAM, AUDIOQUEST, AUDIO -
SOURCE, AUDIRE, BRITISH (MUSICAL) FIDELITY, CHI-
CAGO, CREEK, DUAL, GRACE, GRADO & SIGNATURE,
GOLDRING, FRIED, HEYBROOK, KENWOOD BASIC,
KYOCERA, LINN, LOGIC, MAS, MORDAUNT-SHORT,
NITTY GRITTY, PREMIER, QED, RATA, REGA, ROTEL,
SHINON, SPECTRUM, SPENDOR, SUPERPHON, SU-
PEX, TALISMAN, TARGET along with LAST, LIVEWIRE
and others. EARS, P.O.BOX 658-U, W.COVINA, CA
91790. 818961-6158 EVENINGS, WEEKENDS.
MCNISA. MANY MONTHLY SPECIALS, PREPAID SHIP-
PING -SEND STAMP!!

EXPERIENCE, INTEGRITY AND THE LOWEST PRICES
ANYWHERE. Authorized dealers for Denon, McIntosh,
Canton, Tandberg, M&K, Sumo, Infinity and many more.
AudioNideo Exchange, Since 1951. 57 Park Place, NY
10007. Call 212-964-4570.

FRIED SPEAKERS & KITS
State-of-the-art sound. Amazing priceiperformance! Free
shipping. Also Haller, PS, Thorens, Sota, Proton, Audire,
CWD, Monster, Sony, SAE. READ BROTHERS STEREO,
593 King Street, Charleston, South Carolina 29403. (803)
723-7276.

PREMIER By SUMIKO

THE TRADITION CONTINUES

MMT OWNERS, REJOICE!
Ever wanted an easy way of precisely
adjusting VTA on your Premier MMT
tonearm? The device pictured here allows
you to raise and lower the arm post
without hassle-even while the record
is playing-and with no compromise in
mounting rigidity. Retro -fits all Premier
MMT arms and all tonearms with a
16mm arm post.

PREMIER FT -3
From the creator of the MDC-800 (THE A RM) comes the Premier FT -3. Continuing the
tradition of providing the best tone arm performance at any price, David Fletcher, with
the FT -3, again defines the state of the art. The FT -3 offers features and performance
found on only the best:

 Die cast magnesium head shell
 Adjustable azimuth
 Adjustable VTA (unique rigid no compromise design)
 Ultra rigid arm tube
 PIB -1 Universal interface box
 Advanced bearing design
 Unique tone arm tube damping
 Adjustable viscous damping at user's option
 Decoupled counter -weight
 Precise proportional anti -skating

P. O. Box 5046 Berkeley, CA 94705 415-843-4500 #111111111111111
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FOR SALE

GET LOW PRICES ON ALL TYPES of audio equipment-
including high -end and even esoteric products not normally
discounted. Now we can SAVE YOU MONEY on the equip-
ment you really want. Extensive selection-no need to
settle for second choice. Thousands of satisfied customers
nationwide. FAST DELIVERY available. All products fea-
ture USA manufacturer's warranty. Call us for price quotes
or friendly, expert advice. Catalog $1. Member BBB and
Chamber of Commerce. Est 1979.

THE AUDIO ADVISOR, INC.,
225 Oakes SW, Grand Rapids. MI 49503. (616) 451-3868.
AM EX/DISCOV ER/MC/OPTIMA/V ISA.

HAFLER AND ADCOM GXB MODIFICATIONS BY
MUSICAL CONCEPTS

Optimized inductorless design achieves great sweetness
and transparency. Does it work great with electrostats?
Just ask Martin -Logan! Tubelike three dimensionality and
harmonic richness, unmatched clarity. Why are numerous
former tube lovers using Musical Concepts amplifiers?
GXB series modifications for all Hafler, Adcom amps.
Hafler: $149/kit, $224/installed. Adcom GXB modifications
(GFA-555, 545. 535) $175 installed only.

POWER PLAY!
Musical Concepts has the power! Toroid transformers, high
performance filter capacitors, even complete dual mono
modifications for Hafler and Adcom amplifiers. 26,000mfd,
75V capacitors directly replace DH -200/220 originals, $80/
pr. 38,000mfd/100V capacitors for DH -500, $149/pr. Toroid
transformer for DH -200/220 $125, dual stacked toroids for
DH -500 $200. Don't forget our OPS outboard supplies and
LIPS II for Hafler preamps.

NEW STANDARDS
Introducing SuperConnect III! The new price/performance
standard in interconnects. At $55 per 1M pair, an incredible
bargain, but compare them to anything at any price with
your satisfaction guaranteed! INTRODUCING MusiCap! If
you are a real music lover you must be tired of bright, gritty,
overhyped capacitors. MusiCap is the solution! If bold,
outrageous dynamics combined with outstanding sweet-
ness and delicacy will please you, send for our listing.

DEALER MUSICAL CONCEPTS SEND FOR
INQUIRIES ONE PATTERSON PLAZA REVIEWS
INVITED FLORISSANT, MO 63031 NEWSLETTER

314-831-1822, 1-5PM CENTRAL

HAFLER IN THE SOUTH!
In stock, the superb Haller pre -amps, amplifiers, tuner and
equalizer. Immediate FREE shipping. Also Acoustat, Au -
dire, CWD, Fried, Mirage, Monster Cable, PS, Proton,
Quad, Sony, Sota, Spica, Superphon, Talisman, Thorens.
READ BROTHERS STEREO, 593 King Street, Charleston,
South Carolina 29403. (803) 723-7276.

HAFLER PREAMPS, POWER -AMPS, TUNERS & AC-
CESSORIES. MOST MODELS IN STOCK. CALL TOLL -
FREE 1-800-222-3465 FOR ORDERING & PRICES. WE
CAN'T BE BEAT! HCM AUDIO, 1600BB MANGROVE,
CHICO, CA 95926. (916) 345-1341. VISA MC AMEX.

HAFLER-XL-280 KITS & NEW PRICES!
Hafler's bold new amplifier, the XL -280, is so accurate that
it can be directly compared with the ultimate reference-a
straight wire with gain. We are stocking: XL -280K $525,
XL -280 $600, DH -100K $200, DH -100 $250, DH -110K
$375, DH -110 $450, DH -120K $325, DH -120 $375, DH -
220K $400, DH -220 $500, DH -330K $325, DH -330 $385,
DH -500K $725, DH -500 $850. Export units and accesso-
ries in stock. Three year warranty on assembled units (no
suffix). Visa and MasterCard. WORLDWIDE EXPORTING.
Free delivery to ALL zip codes. OXFORD AUDIO CON-
SULTANTS, INC., Box 145, Oxford, OH 45056-0145,
513-523-3333, TLX427791.

HIGH END AUDIO, PA AND PRO SOUND equipment at
cost or below. New, Used and Demo equipment available.
Lowest prices. Call or write for list. Sound Equipment
Company, 4132 Kincaid Drive, Raleigh, NC 27604.
919-876-8432.

CENTRAL PA'S AUDIO SHOP
FOR THE DISCRIMINATING LISTENER

PRIVATE LISTENING ROOM FOR HIGH END PRODUCTS
(APPOINTMENTS PREFERRED)

Vandersteen, Martin Logan, Spica, Polk Audio, Infinity,
Threshold, PS Audio, Conrad -Johnson, Adcom, NAD, Mer-
rill, VPI, Sonographe, Magnum Dynalab, E.T., Souther.
Sumiko, Audioquest, Monster Cable, Grado. THE STEREO
SHOPPE, 21 N. Market St., Selinsgrove, PA.
717-374-0150.

\ I 11/
We deliver -

 affordable high -resolution sound  powerful, well defined bass
 excellent high frequencies & stereo imaging

We do this because of -
 our capable engineering staff  stringent quality

control  our commitment to excellence
Come listen to our family of

loudspeakers. We think you will
choose as the critics do .. .

Spectrum Loudspeakers.

1....----......":........_"....... \
\1f/

1-
__.,---"/

spectrum mum
LOUDSPEAKERS, INC.

1021 NEVADA ST. TOLEDO, OHIO 43605 419-698-4488

FOR SALE

HIGH END IN SOUTHWEST JERSEY. Eagle 2A high
current mono amps for Apogee. Eagle 2000 preamp. 5ME.
B&K, Magnum, Van Den Hul. Talisman Virtuoso, Koetsu,
Air Tangent Tonearm, Nova JFET preamp. Call ARIA for
private consultation. Audition in private. 609-397-2416 be-
tween 6-9 PM ET and weekends.

FOR SALE

JEMSTONE AUDIO serving Lansing and Southern Michi-
gan PREMIUM EQUIPMENT/NICE PEOPLE. New! Ara-
gon, Meitner, FRIED, Linn, Luxman, Meridian, Sumo, AR,
Pulsar Video, Shure HTS. NEWSLETTER! JEMSTONE
AUDIO, 325 Grove Street, East Lansing, Michigan 48823.
(517) 332-1230 (ELECTRONICALLY 517-332-1322).

Companions.
conrad-johnson
model PV -5
pre -amplifier.

conrad-johnson
model MV -50
amplifier.

the conrad-johnson group
2800R Dorr Ave.
Fairfax, Virginia 22031
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Q AUDIO SELLS
Q AUDIO SELLS GREAT USED EQUIPMENT BY MAIL ORDER
Risk free Money back Reliable. Experienced Shipping world-
wide. JBL drivers $425 pair 0130/175(1217-1290)/N1200: Call
for $ into: Paragon 5yr war; Minigon, SA660 and SE400S
amps: Janis W2 pr $599, Acoustat III $895: Crown SL -1 $250.
DB Systems 6 $375. 60Hz x over $295. Bryston 1B $395: CJ
PV2AR-t Tube $395. Bose 90111 $425. 9011 $395. 1801
amp $350. 4401 4ch $395. 501 IV $375: Phase 400 $375.
400011 $250. Fosgate Tate 101A $400: Pioneer LD700ISP101
$350. L0707 DA -1 (110 220V) $375. CLD909 (demo) $525,
RT901 $425, TX9100 $125. Philips GA222 $75: Dahlqquist
MX1 $75, M"Fidlty BB1 $35. M.Sound MAS1 $25, PS MCA/II
$80, Verion Mk2S $175: Rabco ST -4 $75, SL -8E & parts $50:
Thorens TD125 $150. TD126C11 $350, TD124/Grado wood $
otter, TD165 $125, T0146 $325. Haller DH330A $270, DH102
$40. DH112 $50, DH200 $235. DH220A $325, DH160A $275.
DH110A $250: Nakamichi OMS -5 $395, ST -7 $375: Ferro -
graph S-7 $400. ReVox A77Mk1 $200. 8791 V15V $375,
B761FM $425: EAR 509M(pr) $1600: SAE 800FM $250, 2900
$160. 2800 $250. 2200 $195. XVII $90. XXXIb $100, XXX
$140: Technics SL1100A $275: SME3 (as -new) w'table $150.
NYAL Minuet $399. Moscode 300 $500: Creek CAS3040
$135: Marantz 4000 4ch $175: Optonica ST4406 $150: S'Cratt
2012A $100. Advent 500 SSC $225: Alphason HR100MCS
$399: MLAS D6.01114E/A3 set $175, Tandberg 64 $40: Dyna
FM3 $40: AR LST-1 r $400: PS IVH $375, NGrltry PRO2 $525
as new; Sony DAS702ES $650, CDP620ES 11 (as new) $499:
Laf SOW 4ch dec $50: dbx 1BX/3 $150: 3BX'2 $230; ADC SS
$35: VSS2 $75: IMX-100 $40; Ortoton arm w 2SPU-GT $ call
Fisher 80AZ Tube pr $190; Fisher 200A (EL34) mono $110
Sanyo MOSFET PIus55 $200; McIntosh MC2505 w -cab $275
Leak TL50 + (KT88) & Pt 1- $300. Tube mono. Mitsu
DAA7DC $160. DAR10 $140: Carver Amazing $1100, Fried S.
W $185; Stax SR34 $80. Gamma SRD7SB $240. S Concepts
SX80 CX $39. VSP-1 $49: Sony MX1000ES $99; STJX520AV
FM w rem $99, AVH555ES $250. SEQ333ES $290, ISH777
$125. TXT1000 $60: Snell A2 Imp $1000: BrandX 1000Hz
2way xover $25 MAGNAVOX CD 16bit players from $169 w
warr. This advt went to Audio 101487. All mdse subject to
prior sale. Sorry no lists or catalogues. Vist the smallest shop
on Earth.

6175472727
95 vassar St.
Cambridge, MA 02139 yair

The Perfect Connections
with Gold Plated
Lockable Plugs

""/ \ow/ ).

For more information contact
may audio marketing ltd
P 0 Box 1048. Champlain. N Y 12919

Tel : (514) 651-5707

tRODUCING MUSIC RIBBON 32 SPEAKER CABLE (9 Ga. at $5.00/FT.)

Inductance Design with Polypropylene encapsulated OFC Conductors. Produces the most

to amplitude and phase response resulting in superior dimensionality resolutionandfocus Color

'ces of tan of white to suit any decor AVAILABLE as MUSIC RIBBON 16 ,12 Ga. .',1- $2 50/FT.)

MAIGHT WIRE 1900 HAkOiSON SI . SUITE 208  HOILYWOOD. FL 33020  (305) 925-2470

FOR SALE

INFINITY RS6000 SPEAKERS: Technics SA130 (38W)
Receiver, Musical Concepts (CD -1) Magnavox 460) CD
Player, Baby Advent speakers, Panasonic PV4750 MTS
Stereo Dolby, Digital VCR. (215) 567-4626 eve.wknd.

J.B.L.-HARTSFIELD, OLYMPUS & PARAGON -All
models custom made of premium wood & finishes -Com-
ponents -&-Kits shipped world wide. San Francisco's Pio-
neer since 1947. AES Charter Member. Hal Cox. MC &
VISA. (415) 388-5711. San Francisco Area.

KENWOOD Audiophile Series Integrated Amplifiers:
LO1A ($1500) $650, LO2A ($3000) $825; AUDIO CLAS-
SICS Buys -Sells -Trades Precision Audio Components in-
cluding Audio Research, conrad-johnson, Krell, Mar-
antz (USA), and McIntosh. FREE Catalogue. Layaway
Program. Mastercard & Visa. 8AM-5PM EST Mon. -Fri.,
POB 176K, Walton, NY 13856. 607-865-7200.
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CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMANiKARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V.
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

LEVINSON HOD SYSTEM. Will consider selling compo-
nents separately. Call Michael at 216-589-5555 (Work) or
216-835-2528 (Home)

LEVINSON ML -2 AMPLIFIERS. Mint with all packing man-
uals, etc. $2800ipr. (213) 934-1817.

LINN-IMPROVED PRODUCTS & LP12 UPGRADES
We have in stock the IMPROVED AND MORE POWER-
FUL LK1 and LK2, NEWER Index Speaker, Axis turntable.
and more. LP12 upgrades -new design armboard $30,
power supply modification $8. Demonstrations by appoint-
ment. Visa and MasterCard. Free delivery to ALL zip
codes. OXFORD AUDIO CONSULTANTS, INC., Box 145,
Oxford, OH 45056-0145, 513-523-3333, TLX427791.

FOR SALE

MARK LEVINSON ML -10A PRE -AMP. Immaculate, over 3
years left on warranty. 4 gold limo plugs, 10' gold intercon-
nect. $1800. 509-326-0507.

MCINTOSH
C 34V $1.750, C33 51,450, C32 $1.000. C28 $350. C26
$299, MC 7270 51,850, MC 2255 $1,850, MC 2500
$2,300-$2,700, MC 2250, MC2105, MC2200. SCR -2,
MR77, MR78, MR80. MCD7000, XRT18. XRT20, XRT22
B O. Technics CQH 7500 ($800) $399, CQR-7400 ($700).
Top of the line, 90watt, DBX Car stereo Factory sealed.
Great for Christmas Gift. Only $329. Conrad Johnson PV
75A. Audio Research SP6A, SP6B, SP6E, Lot more !!

Buy McIntosh & other High and Audio
Wanted personally C-22, MC240, MR71.

(303) 344-1583.

MCINTOSH
WANTED: MCINTOSH, MARANTZ, AUDIO RE-
SEARCH, DYNACO, LEVINSON, KRELL, ALTEC,
JBL, TANNOY, CJ, SEQUERRA, WESTERN ELEC-
TRIC, TUBE & SOLID STATE, BUY -SELL -TRADE,
MAURY CORB, (713) 728-4343, 11122 ATWELL,
HOUSTON, TX 77096.

MCINTOSH, Marantz (USA). conrad-johnson, Audio Re-
search, Krell and other Precision Audio Components
Bought -Sold -Traded. FREE Catalogue. Audio Classics
8AM-5PM EST Mon. -Fri., POB 176MM, Walton, NY 13856.
607-865-7200.
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MCINTOSH MC 2500-$2,400, MC 2155-51,350, MCD
7000-$1,000, MR 7082-$1,050, C-32-$900, C-29-
$650, M13-$350, MPI-4-$1,000. Thorens TD 125 wSME
III. John, 5115 Red Fox, Brighton, MI 48116 or 313-229-
5191 eves.

NO DEALER IN YOUR AREA? Call Electronic Creations
for: B&W, Canton, Conrad Johnson, DBX, Dual, Energy,
Grado, Harman Kardon, Kyocera, Magneplanar, MIT Ca-
ble, Monster Cable, Nitty Gritty, PS Audio, Sony/ES,
SOTA, Spica, Sumiko, Stax. Competitive Prices. Visa, MC.
305-331-5830.

PLAY
WITH

THE
BEST

"Of all the CD mats and damper discs we
have tried, the best by far is the one from
The Mod Squad." J. Peter Moncreuf

"The Mod Squad 650 CD player is significantly more open
and dynamic than any other CD player I have heard to date
It delivers the dynamic range that CD has promised since it
first appeared but has never quite made good on."

Anthony H. Cordesman

The Mod Squad offers a unique portfolio of products and services. Call today (619/436-7666)
and ask what we can do for your system, or request a list of full-time dealers.

In Canada: May Audio Marketing. Longueuil In South Africa: Phonovox, Johannesburg
In France & The Netherlands: Audio Quartet, Nice In Switzerland: Ensemble, Basel
In Hong Kong: Sound Chamber In Taiwan: Sound Ray Electronics, Taipei
In Italy: P.F.A., Pisa In Thailand: Audio Com., Bangkok
In Singapore & Malaysia: In United Kingdom:
Advanced Acoustics, Singapore 9 Moth Group, Bedford

Department A  542 Coast Highway 101  Leucadla, CA 92024  (619) 436-7666
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MCINTOSH MC -250 $299, MX -112 $450, MC -225 $300,
1700 $300. 1900 $425, MX -110's $250-400. RCA shaded
dogs & Mercury Living Presence collection $30,000. Crown
D -150 -IOC $350, SL"C" phono modules $100. Nakamichi
680 w dolby C $650. ADS -10 perfect $700. Phase 400
$350. Sansui demo: AU-G55X $200. Kenwood KF-8011
denoiser $150. Harman-Kardon demo: HK65C table $325.
Lux M120A poweramp $300, C120A preamp $200. Gold
Aero exceptional tubes (numerous types) stocked. Com-
plete retube kits shipped fast! Mogami Neglex 2534 inter-
connect cable $.60', 2513 speaker cable $2.50'. R.C.A.
ribbon microphones: 77DX $475, BK-11A $190. Hand-
picked tubes 1963 vintage many types. Boothroyd-Stuart
Meridian amplifier system $375 w'moving coil. Onkyo
sealed TX -35 $175. Sony LC90-FeCr $11, LC60-FeCr $6,
LC90-SLH $9. LC60-SLH $4.50 elcaset tape. Teac AL -700
elcaset recorders factory sealed $1,100 originally. $299,
RX-10DBX DBX sealed $225, remotes $50. QUAD:Pana-
sonic SH-3433 $300. EV 7445 encoder $475. Pioneer
RTU44 recorder wremote $1,250, Sony TC854-4S wsel-
sync, new capstan motor!, remote $1,200. TC-765 W
remote $600. Ortofon transformers STM-72 $25, T-10 $60.
Mitsubishi DA -R8 $150. 900 prerecorded ri r $7, 1/2track
$18. Require collections pre-recorded openreel, McIntosh,
Marantz (tube) units, Sony, Teac, Advent Dolby units, odd-
ball pieces, accessories. Desire preeminent consignment
items. Money back guaranty. Mailorder Specialist! Shipping
worldwide. Martin Gasman: 779 Worcester Street, Welles-
ley, Mass. 02181.
Telephone: 617-CEL-TICS, 617-235-8427.

MCINTOSH MR80 $1299, MR78 $850, MR73 $349, MR66
$149, MR71 $399, MC2500 $2199, BERNING TF1OH
$699, BRB10 $149. MAR. 3800 $199, SPECTRUM 3A
$349. 713-728-4343.

MFSL COLLECTION: (complete & factory sealed -analog);
all UHOR's-factory sealed; many miscellaneous audio-
phile analog; $6 for list to: Jim Buchanan, 2525 Arapahoe
Ave., Suite E4-284, Boulder, CO 80302.

MONSTER CABLE PRODUCTS AT LOW PRICES! CALL
TOLL -FREE FOR ORDERING & PRICES 1-800-222-3465.
HCM AUDIO: (916) 345-1341. VISA/MC/AMEX.

MUSICAL CONCEPTS INTRODUCES TEFLON'
CIRCUIT BOARDS

TEFLON'" Circuit boards??? Yes!!! The MC -2 is an im-
proved version of our highly acclaimed MC -1, rated "best
solid state preamp" by Audiogram. MC -2 gain is adjustable
(54 to 66DB). MC -2T (Teflon'") displays astounding inner
detailing and delicacy. Many audiophiles with top rated
tube preamps have switched to the MC -2T. Mil glass/epoxy
version of MC -2 available. MC -2 retrofits into Hafler DH -
100, DH -101, DH -110, Dyna PAT -4/5, others. MC -2T (Tef-
lon '") $400/kit, MC -2 $269/kit. Musical Concepts, One Pat-
terson Plaza, Florissant, MO 63031, 314-831-1822 1-5PM
CST. Dealer Inquiries invited.

MUSICAL CONCEPTS CD-1b/CD-2 COMPACT DISC
PLAYER

Analog sounds from CD! Excellent 3D soundstaging. Su-
perlative bass, open mids! Delicate, effortless sound! Phil-
ips 16 -bit, dual DAC technology. CD -2, the reference for
two major high end speaker companies. Musical Concepts
CD -2, the music lovers CD player! Complete units, 1 yr.
warranty! CD -1 $495, CD -1 465 $520, CD -1 650 $699 de-
livered. CD -2 is even more delicate and tonally neutral, add
$150. Dealer inquiries invited. Musical Concepts, One Pat-
terson Plaza, Florissant, MO 63031, 314-831-1822 1-5pm
CST.

MUSIC BY THE SEA
Southern California's premier audio salon offering music
lovers exceptional products: ROWLAND RESEARCH 
SOTA  MOD SQUAD  ET 2  VIRTUOSO  SME 
VANDERSTEEN  MIT  COUNTERPOINT  VAN DEN
HUL  B&K  SPICA  ORACLE  WELL TEMPERED LAB
 STAX  RAUNA  NITTY GRITTY  AUDIOQUEST 
GRADO  HARMAN KARDON  SUPERPHON  MIRAGE
 KOETSU  STRAIGHTWIRE  MAGNUM  VACCUM
TUBE LOGIC  TUBE TRAPS  POLYPHASORS  Cus-
tom cables, expert turntable set-up, in -home auditions,
system installation and a 2 week satisfaction guarantee.
MUSIC BY THE SEA (619) 436-7692; 542 North Highway
101, Leucadia, California 92024. Open Tuesday -Saturday
11-6 pm. Call for your MUSICAL NOTES newsletter.

NAKAMICHI PA -5 AND CA -5 8 MONTHS OLD, 50 hours
use. Retail $1700, will sell for $1350 or best. Dave at (217)
352-4820. Leave message.

NITTY GRITTY RECORD CLEANING MACHINES & SUP-
PLIES. MOST ITEMS IN STOCK. CALL TOLL -FREE FOR
ORDERING & PRICES 1-800-222-3465. HCM AUDIO,
1600BB MANGROVE, CHICO, CA 95926. (916) 345-1341.
VISA/MC/AMEX.

NORTHERN CALIFORNIA! IN THE BEAUTIFUL NORTH
VALLEY YOU CAN FIND ACOUSTAT  B&O  B&W 
BOSE  BOSTON ACOUSTICS  HAFLER  HARMAN
KARDON  KLIPSCH  NAD  SONY & MORE. APPOINT-
MENTS WELCOME. GOLDEN EAR HI -Fl. CHICO, CA.
(916) 345-1762.

PAUL HEATH AUDIO
Audible Illusion. B&K, Convergent Technology, Eagle,
Grado, Dahlquist DQ-20, Kinergetics. Lazarus. Melos. Mer-
lin, MIT, Magnum Dynalab, Onkyo Integra, PS Audio,
Quicksilver, Rega, Sonographe, Spica, Ram Lab, Music
Reference, Line Drive, Vandersteen, VPI, Well Tempered
table & arm. 217 Alexander Street. Rochester, NY 14607.
716-262-4310.

SONY DAT EQUIPMENT AND TAPES AVAILABLE NOW
THROUGH OUR TOKYO STORE. AUDIO GALLERY.
MONDAY -SATURDAY (213) 829-3429.

Presenting o

Greencorp's
World Class
Tapes at Low
Class Prices! 9

fiD

Now, for prices lower than you have been paying for ordinary tape, you can buy
high performance branded tape directly from Greencorp, Australia's leading
manufacturer of magnetic media. This is the same proven tape we supply to
Philips, TEAC, and to big overseas divisions of CBS and EMI to record their
music cassettes. (These tapes compare in performance to TDK and Maxell
tapes with similar bias.)

Look at the leader.
A Greencorp cassette, made from costly raw materials at our high-tech facility in
Sydney, may be identified by its tape leader, which is clearly branded with our
name and catalogue number. If your leaders don't show this information, you're
paying too much for your tapes! So stop taking chances with your important
recordings and do what the "big boys" do. Get serious and order Greencorp tape
direct. It sounds so -o -o much better. G'day!

Duplicator Quality,
Music -Grade XDS Cassettes

(price each)

CD Quality, High -Bias,
Chromium Dioxide Cassettes

(price each)

Quantity 25 100 Quantity 25 100

C10 .34 .24 C60 .60 .48
C32 .35 25 C90 .82 .69
C47 .37 .28 Norelco-type plastic boxes:
C62 .39 .30 clear top or all -clear
C92 .45 .36 .15 13

Self-adhesive, white cassette labels
$1.00 per 100

TELEPHONE Toll Free 1 (800) 972-0707
ORDERS: (305) 925-0707 in Florida.

-_ler
GREENCORP

SATISFACTION GUARANTEED! If not satisfied for any reason, return
the cassettes for a full refund.

Above prices are per cassette F.O.B. Hollywood FL. Quantities are a
minimum of 25 per size but may be mixed to get the 100 quantity discount.
For UPS delivery add 8%. Florida customers add 5% sales tax.
We accept Company or personal checks, or charge to Visa, Mastercard, or
American Express.

U.S. Sales Office: 3505 S. Ocean Drive, Hollywood, FL 33019
Australia: Matraville, Sydney.
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ORDER TOLL -FREE 1-800-222-3465. ACOUSTAT  AL-
CHEMIST  AR  AUDIOQUEST  JBL  BOSE  BOS-
TON  GRACE  GRADO  HARMAN/KARDON 
HAFLER  KEN WOOD  LAST  LIVEWIRE  MONSTER
CABLE  NITTY GRITTY  PREMIER  SONY  SOTA 
SPICA  STAX  STRAIGHTWIRE  SUPERPHON 
THORENS  TALISMAN  VAN DEN HUL. CALL FOR
LOW PRICES. MOST ITEMS IN STOCK. HCM AUDIO,
(916) 345-1341. VISA,MC/AMEX.

POWER BLOCK -A power line conditioner for your audio
system. Less grit, less grain, more dimensionality, more
music. At better audio dealers soon -for information write:
TICE AUDIO, 16 Shorewood Lane, Centerport, NY 11721.

Audiophile
Gift Ideas

1. Audloquest (AQ) CD Stabilizer Rings
25 Sorbothane Rings w/iocator 29.95
Set of 50 Rings ....... .. 49.95

2. AQ Automatic Manual Tonearm Lifter 39.95
3. AQ Super Reflex Clamp (Delrin) 39.95
4. AQ Sorbothane Record Mat 31.95
5. AQ Sorbotlmrr Foot . 9.00 Set of 4 34.95
6. AQ Sorbothane Tube Damper Rings .. 2.50
7. AQ Wonder Solder 15 ft . 12.50 1 LB . 49.95
8. AR ES -1 Turntable W/MMT Tonearm . 544.00**
9. ASC Tube Traps CALL

10. CD Roll -Top Storage Cases (Solid Teak)
#8136 (Holds 36) . 29.95 #8160 (60) . 39.95**

11. Chicago Speaker Stands
BB -02 8",Budget Metal Stand .. 34.95**
RJ-10 10",10x10"Topw/spikes . 71.95**
Hercules 15",10x9"Top w/spikes . 109.95*
Hercules 25",6x9"or9x10"Topw/spks 119.00*

12. Datagard 6 outlet electrical strip:
w/spike/noise protection 39.95
Deluxe 7 stage spike/noise filter 69.95

13. DB Cartridge Alignment Protractor 24.50
14. Grado Phono Cartridges XTE + 1 15.00

Sig MCX ... 255.00 Sig 8MX ... 169.00
15. HQ Premium Carbon Fiber Brush 14.95
16. Interconnect Cables: Distech, FMS/

Livewire, MIT, Monster, VandenHul .. CALL
17. LAST Record Preservative (#2) 14.95

LAST Stylus Cleaner (#4) 6 95
18. Magnavox 008471 *NEW MODEL . 189.95**
19. CDB472 .. 229.95** CDB473 .. 299.95**
20. Magnavox CDB 650 CD Player ... 399.95**
21. Mod Squad CD Damper 23.50
22. Mod Squad Passive Line Drive CALL
23. Monster Cable X -terminators (pr) ... 24.95

Monster M-1, M-1000 Cable CALL
24. RAM/GoldAero Premium Grade Tubes . CALL
25. RCA Connectors: Tiffany 7/9mm (pr) . 13.50

Mogami 7551 6mm . 2.99 WBT 9mm . 36.95
26. Sonex Acoustic Room Treatment CALL
27. Sound Anchor Stands For Vandersteen IIC

Loudspeakers 219.95 UPS (50 lbs) 19.95
28. Quad Stand from ARCICI 149.95*
29. SUMIKO TWEEK 14.99
30. Sumiko FB-1 Fluxbuster MC Demag .. CALL
31. Sumiko AcrylMat/ReflexCiamp combo 149.95
32. Tip Toes/Counterfeit

1/2" For hard surfaces 4 50
1 1/2" For carpeted surfaces 6 50
1 1/2" w/ screw top 8 50
1 1/2" For Vandersteen, Hercules, Quad

and Sound Anchor Stands ... 8.50
1 1/2" For Sota or VPI Tables . 12.95

33. Turntable/CD Wall Shelves:
Target TT -1 14"x17" 99.95**
QED WF-2C Holds VPI & Sota Tables . 145.00* *

34. VPI HW-5db "Magic Brick" 34.50,
35. VPI Record Cleaning Solution: 1 gal 19.95

SHIPPING CHARGES (48 STATES, UPS, INSURED)
Accessories One Item 3 95

Each Additional Item . . 1.25
*Stands/AR Table 12.95

**Electronics ..8.95

CHARGE IT! (616) 451-3868
AMEX/DISCOVER/MC/OPTIMA/VISA

prices subject to change without notice

CO  QUÚIO
advisor, inc.

225 OAKES SW  GRAND RAPIDS, MI 49503

Philadelphia
Audiophiles

We proudly represent:
Acoustic Research Infinite Slope Pioneer Elite

Adcom Kimber Kable PS Audio

Alphason Kindel QED/Target
Arcam Kinergetics Rega Planar
Ariston Lazarus
Audible Illusions Linn Sondek
B&K Components Magnavox CD
Celestion Maplenoll

Counterpoint Micro Seiki
Creek Mission

Eagle Amps NAD Straightwire

Electrocompaniet Naim Audio Superphon

Goldring Parasound Systemdek
Plus 15 brands of cartridges and more!

Rogers
Rotel

Royd Audio
Snell
Soundcraftsman
Sfax

SOUND SERVICE CO.
8010 Bustleton Ave. Philadelphia, PA 19152
(215) 725-1177-78 Bank Cards Accepted

PERREAUX: PMF1050 Amplifier ($1050) $625; SX1 Pre-
amplifier ($795) $550 TU1 Tuner ($650) $400 AUDIO
CLASSICS Buys -Sells -Trades Precision Audio Compo-
nents including Audio Research, conrad-johnson, Krell,
Marantz (USA), and McIntosh. FREE Catalogue. Lay-
away Program. Mastercard & Visa. 8AM-5PM EST Mon. -
Fri., FOB 176P, Walton, NY 13856. 607-865-7200.
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CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

ST. LOUIS AUDIOPHILES -AUDIO GROUP is your ex-
clusive area dealer for HEYBROOK  WHARFEDALE 
CELESTION  NYAL (MOSCODE) SYSTEMDECK  OED
and JAMO CLOSEOUT SPECIALS on limited quantities of
CELESTION DL8 (Regular $550/pr. sale $389/pr) and
WHARFEDALE DIAMONDII (Regular $250/Pr. sale $199/
pr). By appointment, (314) 768-2317. Free catalog

ProAc

SONICALLY SUPERIOR
ProAc's superior engineering and precision
construction guarantees monitor quality per-
formance from all our models; the SuperTower
(pictured), the Studio One, & the Super Tablette.
Contact us for rave reviews & specs.

MODERN AUDIO CONSULTANTS
WEST: 2888 Bluff SL, Boulder, CO 80301

303.449.1440
EAS.I 112 ti,aanhill I!, Baltimore, MD 212011

ill t  486.5975

SIDE REALKAP

THE SIDEREALKAP WAS DESIGNED FROM ITS INCEP-
TION TO BE THE FINEST SOUNDING CAPACITOR
AVAILABLE FOR AUDIO TODAY.
FIND OUT WHAT THE MUSIC LOVER'S CAPACITOR
DOESN'T SOUND LIKE. CALL (619) 722-7707, OR
WRITE TO: SIDEREAL AKUSTIC, 1969 OUTRIGGER
WAY, OCEANSIDE, CA 92054.
FREE LITERATURE AND PRICE INFORMATION UPON
REQUEST.
DEALER INQUIRIES INVITED.

"SONOGRAPH SD -1" COMPACT DISC PLAYER. Pur-
chased March 1987 and rarely used. BRAND NEW CON-
DITION. $425. (914) 428-8890 before 2:30pm weekdays,
after 6:30pm weekends (EST).

SOUND OF NAKAMICHI REFERENCE CASSETTES
INDIVIDUALLY DUPLICATED IN REAL-TIME ON
THE FINEST TDK METAL TAPES, FROM THE FIN-
EST ANALOG AND DIGITAL MASTERS. SOUND OF
NAKAMICHI REFERENCE CASSETTES, THE ONLY
CHALLENGE TO THE COMPACT DISC. LABELS
REPRESENTED: TELARC, A&M, DELOS, SHEF-
FIELD LAB, GOOD VIBES, & GRP. ALL TITLES ARE
AVAILABLE IN DOLBY B OR DOLBY C. FOR A CAT-
ALOG OR MORE INFORMATION CONTACT PACIF-
IC CASSETTE LABORATORIES: P.O. BOX 6248-A,
TORRANCE, CA. 90504 (213) 618-9267. DEALER
INQUIRIES WELCOME.

STRAIGHTWIRE SPEAKER & INTERCONNECT CA
BLES IN STOCK. WE SHIP ANYWHERE! CALL TOLL
FREE FOR ORDERING AND PRICES 1-800-222-3465.
HCM AUDIO: (916) 345-1341. VISA/MC/AMEX.

TANDBERG: 3015A CD Player ($1895) $975, TPA3012A
Integrated Amp ($1195) $900. 3001A Tuner ($1995)
$1125, 3011A Tuner ($895) $675.AUDIO CLASSICS
Buys -Sells -Trades Precision Audio Components including
Audio Research, conrad-johnson, Krell, Marantz (USA),
and McIntosh. FREE Catalogue. Layaway Program. Mas-
tercard & Visa. 8AM-5PM EST Mon. -Fri., POB 176T, Wal-
ton, NY 13856. 607-865-7200.
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THE REMARKABLE RANGE OF COUNTERPOINT
ELECTRONICS, are now available through Galen Carol
Audio. 512-494-3551.

VPI, MONSTER CABLE, CHICAGO SPEAKER
STANDS, LAST CLEANERS, DISCRETE TECHNOL-
OGY, ACCESSORIES, and much more at affordable
prices. FREE catalog: Class -A -Underground, 10 Sun-
nyside Place, Irvington, NY, 10533. Visa -Master -
cards accepted. Reliable & Quick Service.

WINGATE IS NOT FOR BEGINNERS. The seasoned au
diophile, however, will know that the Wingate 2000M Pure
Class A Mono -Block Amplifier is the ultimate power amplifi-
er. To find out why, contact: WINGATE AUDIO CORPO-
RATION, 20 Sunnyside Ave., Suite A, Box 194, Mill Valley,
CA 94941. (415) 381-5018.

LOUDSPEAKERS

ABLE TO USE A SCREWDRIVER? OVER 30 PROVEN
SPEAKERKITS FOR HOME, CAR, SUBWOOFER & PRO.
JBL, B&W, AUDAX, SEAS, VIFA, MOREL; 24DB ELEC-
TRONIC CROSSOVER; FFT SOFTWARE. 34 PAGE CAT-
ALOG. $2. GOLD SOUND, BOX 141A, ENGLEWOOD, CO
80151.

ABSOLUTELY UNPARALLED IN EXCELLENCE:
Audition these remarkable, patented JSE Infinite Slope
loudspeakers in your own home on our minimum 7
Day -NO RISK AUDITIONING Policy. We pay ship-
ping. Authorized JSE, Fried, Spectrum, Counterpoint,
Superphon, Kinergetics, B&K, Hafler, Magnum Dyna-
lab, Thorens, Audioquest, Apature, PARASOUND
dealers. SOUND UNLIMITED, 169 Church St., Bristol,
Conn. 06010. Est 1959. (203) 584-0131.

MCNISA AMEXP ACCEPTED

AMERICA'S LARGEST dealers in HIGH END USED ste
reo. We BUY and SELL by PHONE. STEREO EX
CHANGE 687A Broadway, between 3rd and 4th St. (oppo
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.
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LOUDSPEAKERS

A NEW GENERATION IN SPEAKERS ... PRINCIPAL
ACOUSTICS announces 6 exciting new speaker systems
designed to redefine the "State of the Art". All systems
feature anti -diffraction, time aligned, separate sub -enclo-
sures; phase coherent crossovers and our unique "Acous-
tic Lens" image enhancement technique. Priced from $379
per pair. For details please write: PRINCIPAL ACOUS-
TICS, 6864 Panamint Row #4, San Diego, CA 92139.

STEREO  VIDEO
CAR STEREO

Lowest prices on over 150 brands

PLEASE CALL OR WRITE FOR CATALOG

A&S SPEAKERS IS NOW CARRYING COMPLETE au-
diophile loudspeakers systems from ProAc, Morel, VMPS,
Euphonic Audio, and Nelson -Reed. Also available is the
widest selection of speaker components and kits from
Scan -Speak, Focal, Audax, Dynaudio, Peerless, Becker,
Jordan, SEAS, others. Free Catalog. A&S SPEAKERS,
Box 7462, Denver, CO 80207. (303) 399-8609.

800 233-8375

9-6 M-Th / 9-3 Friday (Pacific Time)

AUDIO UNLIMITED
I 203A Adams Avenue I La Grande. OR 97850

(503) 963-5731

AUDIO CONCEPTS INC., Speaker Building headquarters.
AC kits compete with the finest in the world. Finest drivers
(Focal, Dynaudio, AC, Morel, Seas), AC Acoustic foam,
Wonder Caps and much morel Catalog $2 refundable. 608-
781-2110. 1631 Caledonia St., La Crosse WI. 54602. LOUDSPEAKERS

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L.,

JSE LOUDSPEAKERS! THEIR SECRET: INFINITE
SLOPE CROSSOVERS. Experience them at home. 10-
DAY MONEYBACK AUDITIONS, FREE SHIPPING. AU-
DIO NEXUS, NJ (201) 277-0333.

INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES -PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

LEGACY LOUDSPEAKERS BY REEL TO DESIGN com-
bine Edge -of -the -Art design with Old World Craftsmanship.
A marriage of the finest speaker components from En -
gland, France, Denmark and the United States. "... excep-
tional value" says The Sensible Sound. "... a world class
speaker" E.H., South Carolina, "... the best speaker en -

FRIED LOUDSPEAKERS: Legendary, Fantastic. AUDIO
NEXUS has them all. NJ (201) 277-0333.

closures I've heard" I.M., Massachusetts. Exquisite cabin -
etry. Quality assured by a ten year warranty. Auditioned in
the only relevant environment -YOUR HOME. Retail or

GUSS 3-D SPEAKER SYSTEMS
"Accurate yet stupendous sonics ... breathtakingly alive".

factory direct. From $886/pr shipping prepaid. RTRD, 2105
Claremont, Springfield, IL 62703. (217) 529-8793.

(Review) From $3000. For demonstration at our showroom
opposite Lincoln Center, call (212) 582-7781 LOUDSPEAKER COOKBOOK FROM MADISOUND

JBL, ALTEC, ELECTRO -VOICE speaker components and
speaker systems. JBL Studio Monitors. Altec Model 19
Reproductions. UREI. Microphones. AKG Headphones.
Carver, Crown, OSC professional amps. Free flyer, low
prices! Rick Marder, AHCo: (201) 561-8123.

The design book you've been waiting for! 1987 edition, by
Vance Dickason, with Small -Thiele Analysis; vented, pas -
sive radiator, T -Line design; testing procedures; Bullock's
crossover application. All this for $14.95 along with the
famous MADISOUND Loudspeaker Catalog. MADIS-
OUND, BOX 4283, Madison, WI 53711. 608/831-3433.
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POLYCAPS
from

MADISOUND
Looking to improve your audio system?
Crossovers, preamps, and CD players can benefit
from polypropylene capacitors in the signal path
and for power supply decoupling. We are pleased
to announce that we know have in stock
CHATEAUROUX METALLIZED POLYPRO-
PYLENE CAPACITORS of exceptional quality and
excellent price. This type of dielectric has been
characterized by Walter Jung and Richard Marsh
as "outstanding" when compared with all other
dielectrics in the areas of:

1. Dissipation Factor Percentage
2. Dielectric Absorption Percentage
3. Stability

TECHNICAL SPECIFICATIONS

-Dissipation factor @ 20°C: less than 01%
-Dielectric absorption factor @ 20°C: less than

.01%
-Insulation resistance I@ 20°C: More than

100kMf2/µFD
-Dielectric: Polypropylene Film
-Working Voltage: 250V DC or higher
-Test Voltage: 2.15 times related voltage
-Encapsulation: Plastic, Epoxy Closing
-Leads: Tinned pure copper multistrand

insulated sleeves, radial 4 inches
-Capacitance tolerance: ± 10%

(grading to 1% available)

Dimensions in inches:

2µFD .83D 1.9L 25µFD 1.6D 2.6L
4µFD .98D 1.9L 35µFD 1 38D 2 6L
8µFD 98D 2 6L 50µFD 1.38D 3 4L

12µFD 1.3D 2.6L IOµFD 1.62D 3.4L
15µFD 1.4D 2.6L 80µFD 1.75D 3.4L

AUDIOPHILE NET PRICES:

1.0µFD $1.85 each 12.0µFD $ 4.30 each
2.0 2.05 15.0 5.30
3.0 2.15 20.0 6.80
3.3 2.50 25.0 7.55
4.0 2.50 30.0 8.90
4.7 2.75 35.0 10.00
5.0 2.75 40.0 11.10
5.6 3.05 45.0 12.20
6.0 3.05 50.0 13.25
7.0 3.25 60.0 15.45
8.0 3.50 70.0 17.60

10.0 4.20 80.0 19.75

Matched pairs or grading to 19/0 tolerance. add
10°'o. Ten pieces or more of the same value
deduct 10%. Order Information: All capacitor
orders will be shipped promptly. if possible by
UPS. COD requires a 25% prepayment. and per-
sonal checks must clear before shipment. Adding
10% for shipping facilitates shipping procedure.
residents of Hawaii. and those who require Blue
Label air service. please add 20%. There is no
'fee for packaging or handling. We. will accept
MasterCard or VISA on mail or phone orders .

Try our free
AUDIO PROJECTS COMPUTER BBS:

300, 1200, 2400 Baud / 24 hours (608) 767-2585

MADISOUND SPEAKER COMPONENTS
8608 UNIVERSITY GREEN

BOX 4283 f
 MADISON, WISCONSIN 53711 .1
F PHONE (608) 831-3433 i t
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j11.. DIO (914) 666-0550

FM ACCESSORIES
MAGNUM/DYNALAB FM SIGNAL BOOSTER

Signal Sleuth 105 FM 99.00-(orig. 190.00)
Signal Sleuth 2002 (mobile) 99.00-(orig.190.00)

MAGNUM/DYNALAB FM ANTENNAS
ST -2 Omnidirectional -- 69.00

SR -100 Slyer Ribbon tuneable- 17.00

TERK AMPLIFIED ANTENNA 69.00

MAGNAVOX CD PLAYER SALE
DB65C- CALL CDB465-219 00

UTLET PO. Box 673
Bedforc Hills. New York 10507-0673

J

LOUDSPEAKERS
THE WAVEFORM LOUDSPEAKER was designed without
compromise, to rank with the best in the world; and was
created expressly for the serious lover of music. If fatigue
has set in due to sound effect products, speakers which do
things, and you wish to return to the fidelity cycle, welcome
to the dawn of the neutral transducer. Paul Barton of PSB
Speakers is the acoustical engineer and the first manufac-
turer to use N.R.0 93 suppliers were assembled to bring
this product to completion the $17,000 solid cherry finish
represents 185 hrs pr of hand craftsmanship. In mirror
finish black, $9000 reflects 62 hrs,pr. Acoustics is an ap-
plied science; flat frequency measured anechoically utiliz-
ing calibrated microphones, computer analysis of the ana-
logue information being the highest manifestation thereof.
Ultimately the WAVEFORM LOUDSPEAKER is a litmus
test for the published measurement and listening program,
available to anyone, developed at the N.R.C. over the past
20 years. The listenfest is vindication-pleasure beyond
measure! For dealer info contact WAVEFORM RE
SEARCH, co Gen. Del., Cclborne, ONT., KOK 1 SO, Can-
ada. (613) 475-3633.

CARTRIDGES
& NEEDLES STINOCK

 ORTOFON  SIGNET 
 SHURE  AUDIOOUEST 

 DYNAVECTOR  AUDIOTECH 
 GRADO  STANTON  GRACE 

 SUPEX  TALISMAN 

FOR 8344 MELROSE AVE..
CO

PRICE LOS ANGELES. CA 90069

CALL 1-800-342-9969
M & Y

LOUDSPEAKERS
LEGACY -1 LOUDSPEAKERS BY REEL TO REAL DE-
SIGNS: Probably the most accurate speaker system you'll
ever own. Samarium Cobalt leaf tweeter hands off to a
30mm European dome. Vocals are recreated by the most
remarkable cone driver anywhere. A multi -chambered, slot -
loaded dual woofer configuration extends bass response to
16 Hz. Biampable through Tiffany gold binding posts and
high definition cable. Elegant 43" tower design. Ten year
warranty. $1496 pr shipped prepaid. Ten day home trial.
RTRD, 2105 Claremont, Springfield, IL 62703.
(217) 529-8793.

LOUDSPEAKER COMPONENTS -KITS. Dynaudio, Morel,
Eclipse, Focal, Peerless, Eton, Vifa, more! Crossover
parts-design books also. Catalog $1. Meniscus, 3275W
Gladiola, Wyoming, Michigan 49509. (616) 534-9121.

SPECTRUM LOUDSPEAKERS: Highend sound. budget
prices. AUDIO NEXUS, NJ (201) 277-0333.

APOGEE ACOUSTICS
35 YORK AVENUE
RANDOLPH, MA 02368

LOUDSPEAKERS
SNELL TYPE ELECTRONIC CROSSOVERS NOW avail-
able. Custom built, five year warranty. Example: DB-3-SN-
A-III including DB-2A external power supply $635. DB
SYSTEMS, Rindge. NH 03461. (603) 899-5121.

TURNTABLES
CENTER -A -DISC

UPGRADES YOUR RECORD COLLECTION TO BETTER
THAN CD SOUND. ELIMINATES WOW, UNSTABLE IM-
AGING, ENHANCES FREQUENCY RESPONSE, AND
GIVES YOU TRUE HIGH FIDELITY MUSIC, FOREVER.
INVEST ON CENTER -A -DISC NOW AND REVIVE YOUR
RECORD COLLECTION. YOU WILL NEVER WANT TO
CHANGE ANOTHER RECORD FOR A CD. ABSOLUTE
RESULTS GUARANTEED. J. GORDON HOLT OF STER-
EOPHILE CALLS OUR REVOLUTIONARY DEVICE "IN-
DISPENSABLE AND A BARGAIN AT THE PRICE." ONLY
$68 POSTPAID. PLACE YOUR ORDER BY SENDING
CHECK MO TO: HVH DESIGNS, 7647 DENSMORE, VAN
NUYS, CA 91406, OR CALL (818) 785-2030. YOUR TRUE
SATISFACTION IS 100% GUARANTEED. FREE DE-
SCRIPTIVE LITERATURE UPON REQUEST.

MERRILL "HEIRLOOM" TURNTABLE, featuring
Acrylic Lead Platter, Periphery Clamping Ring, Fluid
Damped Motor. Constant Resonance Tuning System
and Screw down center clamp. Underground Sound,
2125 Central Ave., Memphis, TN 38104.
901-272-1410.

MERRILL MODS. AR: (Alp-ACRYLIC LEAD OUTER
PLATTER WITH CLAMPING RING $135, ACRYLIC
SUBCHASSIS $95, REPLACEMENT MOTOR $65,
SPINDLE $25, SPRING KIT $8, AND MORE. LINN:
ACRYLIC LEAD OUTER PLATTER WITH CLAMPING
RING $135, ACRYLIC ARM BOARD $48. UNDER-
GROUND SOUND, 2125 CENTRAL AVE., MEMPHIS,
TN 38104 (901)-272-1275.

MERRILL SCREW DOWN CENTER CLAMP is now
available for the AR turntable. Underground Sound,
2125 Central Ave., Memphis, TN 38104.

SOTA SAPPHIRE & STAR SAPPHIRE TURNTABLES:
Beautiful craftsmanship, unsurpassed sonics. AUDIO NEX-
US. NJ (2011 277-0333.

AUTO SOUND
CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER. ADCOM, MIS-
SION, N.A.D., HARMAKKARDON, KYOCERA, YAMAHA.
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE. FLORIDA 32241. EAST:
(9041 262-4000 WEST. (818) 243-1168.

PARTS & ACCESSORIES
INTRODUCING THE REMARKABLE PAUL BUNYAN
and Sorcerer's Apprentice Log Linear Swept Function Gen-
erator. Kit form audio measuring system has 26.911 switch
combinations for checking component performance. KM -3
parts complete with 6 circuit boards and 3 power supplies
$280. Detailed 14 page article with schematics, curves.
tone bursts, et cetera $2. OLD COLONY SOUND LAB.
P.O. Box 243A. Peterborough. NH 03458. (603) 924-6371.

TECHS  TWEAKS  AUDIOPHILES 
LISTENERS  LOOK!

AURIUM- Contact Enhancer. Use on all contacts to prevent
signal loss! $7.95.

ELECTROCALC I-Over 30 programs and more than 60
electronic equations. Use with Commodore 64 or 128 -
specify. 50% discount for students. It's user friendly!
$19.95

SPEAKERCHAINS-Wire which controls signal path inac-
curacies and tonal balance!

UN-CAPS-Used in power supplies. speakers. etc. A dif-
ference anyone can hear!

FOR MORE INFORMATION AND FREE BROCHURE
WRITE OR CALL!
NOVASOFT INC. Route 1 Box 107B Kinston. N.C. 28501
(919) 527-4766.
Add 10% for shipping and handling.
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PARTS & ACCESSORIES
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From vibration
absorbing record

clamps to the extremely effective
AQ Sorbothane Isolation Feet,
AudioQuest has the right accessory
to make your music system soundy
more like music.

629 Camino Mares #306 San Clemente,

D

t

,,,,

RJIJ
^.',.II.IOquest

"Products Ina, er,n9 your system lo

CA 92672 (714) 240-0604

l,le'

BRISSON!MIT CABLES, CUSTOMIZED ATHENA POLY-
PHASORS, MI-330/Shotgun custom interconnects, tone -
arm sets, WBT locking RCA, and Camac terminations for
Goldmund and Levinson. Brisson hookup wire for audio
constructors, MIT wiring harness & extensive mods for
INFINITY RS -1, custom threaded Tiptoes for any compo-
nent, ASC Tube Traps, Chateauroux, Wonder Caps &
solder, Resistas, connectors, etc., $1 catalog. Michael Per-
cy, Box 526, Inverness, CA 94937. 415 669-7181.

ELECTRON TUBE SALES 6DJ8 6AN8A 6CA7 6L6GC
6550A EL34 KT77 KT88 EF86 Same day shipping from
stock Industrial Tube Distributors since 1947. 4000 Types
in stock. A R S Electronics, 7110 DeCelis Place. Van Nuys,
Ca. 91406, 1-800-422-4250.

TUBES & ACCESSORIES WITH ADVICE on tubes,
mods., system design, new & used components. Amperex,
EE, GE, Gold Lion, Mullard, Sylvania, Tungsram. Exclusive
US rep. Siemens Telefunken. Great prices. Consultant
supplier to manufacturers, dealers, clubs, individuals.
Douglas Kent Smith Consulting, 240 W. Pike St., Canons-
burg, PA 15317-1163. (412) 746-1210.

CD PLAYERS

COMPACT DIGITAL PLAYERS!
In stock! Fast, FREE shipping. Also: Acoustat, CWD, Fried,
PS, Proton, SAE, Sony, Spica. (See our Hafler ad.) READ
BROTHERS STEREO, 593 King Street, Charleston, South
Carolina 29403. (803) 723-7276.

J.S. AUDIO OFFERS Compact Disc Players from the
inexpensive to the esoteric, plus a complete selection
of audio components at competitive prices. For more
information Mon. thru Sat. please call 301-890-3232.
J.S. Audio, One Childress Court, Burtonsville, MD
20866. We honor Visa & M/C.

AUDIOPHILE RECORDS AUDIOPHILE RECORDS

AUDIOPHILE ALBUMS FROM SOUND ADVICE! Fourth
Annual Christmas Sale!! Mobile Fidelity, Reference Re-
cordings, Sheffield Lab, Chesky, Nautilus, Wilson Audio;
U.H.Q.R.'s out -of -prints, etc. 8215 Grand, Kansas City, MO
64114. (816) 361-2713. VISA; MASTERCARD.

FREE DISCOUNT CATALOG: Extensive listings on all
audiophile records-Mobile Fidelity, Telarc, Reference,
Sheffield. CDs, much more at fair prices. Write: Class-A-
Underground, 10 Sunnyside Place, Irvington, NY, 10533.
Visa and Mastercards accepted. Reliable-Quick Service.

RECORDS

AUDIOPHILEA
Halfspeed &

WAREHOUSEQ LIQUIDATION!
II Appr

Direct -to--

Disc, 2500 av
Mastersa

Great uiexTitles-Great
Recordings.g

A(Exam-
ples: Fleetwood Mac/Fleetwood Mac, $45; Pink Floyd.Dark
Side of the Moon, $45; John KlemmerTouch, $20). First
Come -First Served! Call for Price List. The Elusive Disc,

) 388-7176.

FREERESTORATION ELECTRONICS: Noise filter expander
($190; kit -$120) and scratch eliminator ($1301$80) can
make good vinyl near CD quality. SSS, 856A Lynnrose,
Santa Rosa, CA 95404. (707) 546-3895.

At Sound Stage Audio, we believe the
Energy 22 Reference Monitors are

BLANK TAPE

today's best speaker value and we're
prepared to hack it up. If you're thinking
of buying a pair of $1,000 speakers during
198 just drop by any one of our 2
locations and feast your ears on a pair of
Energys. If you're not convinced that

__-

j T'i

3.95 SHIPPING ANY SIZE ORDER, UPS 1-800-245-6000
0 1011 T 00 1750 He MAXELl ¿
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13.93O. WORLD

, OL
what you hear is the leader in speaker
technology today, and you fray a different

VISA. MC M -F e:76s:w
NO EXTRA '" ry 4121xe3e621CHARGEWARRANTIES.' ewe24s-6000

©
APE WORLDTRIAD.

AND KONICA:
CALLLT., PA 19031 O

pair of $1,000 speakers at any store, we'll T1pay you $50 for your effort.

Only Sound Stage dares to make this challenge. Let your ears decide
The Sound is clear. So is the choice. Experience the Energy difference.AUDIOPHILE RECORDS

AUDIOPHILE ALBUMS AT WHOLESALE! Mobile Fidelr
ty, Nautilus, Sweet Thunder, Japanese. Also Sheffield,
Reference, Chesky, Super Disk. Direct -to -Disc by M&K,
EMI, RCA, Crystal Clear. M&K Ear L "Fatha" Hines-$50.
LAB2 Thelma Houston-$40, MFSL Stones Collection-
$175, MFSL Sinatra Collection-$200. Also I sell record
care products and accessories by Nifty Gritty and Audio-
quest. Quick! Same Day U P.S. Chad Kassem, P.O. Box
2043, Salina, KS 67402-2043. (913) 825-8609.

AUTHORIZED DEALERS FOR ADS-AIPºE-NAD

BAND & OLUFSEN-CARVER-DBX
K-D -D ON

4GPROTON -3D ACOUSTICSL O BOX
ENGY-HAF JENSENVIDEO

KJ.OSS1UXMANJIEC

Call for store hours (718) 961-9888

-
F

{ o

lMU.rrt4I/
"> . Si ;SU

-,i 1/ ¡ :'I41
AUDIOPHILE RECORDS-Tons of Titles at only $12
each. 'h speed master recording and direct to disc. All the
Major labels are offered. MFSL, Nautilus, M & K, Sweet
Thunder, Crystal Clear, Century, Direct Disk Labs, Shef-
field. Buy now while the selection is still good. Call or write
for a catalog. BILL, 5 Saratoga Lane, Plymouth, MN 55441
(612) 591-1069.

IN MANHATTAN IN QUEENS

173 Broadway, 184-10 Horace Harding Expwy,
New York Cfty, NY 10007 Fresh Meadows, NY 11365

(NW carer of Broodwoy and cone RS Eat 251E utodo PkwOy
One Fbpht up Entrance an Cottonrn SI (Three blocks from Boorrunpdales)
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REMOVES VOCALS FROM RECORDS!
Now You cal sing with the world's best bands!

The Thompson Vocal Eliminator can remove
most or virtuall7 all of a lead vocal from a standard
stereo record aid leave most of the background
untouched! Record with your voice or perform live
with the backgrounds. Used in Professional Perfor-
mance yet connects easily to a home component
stereo system. lot an equalizer! We can prove it
works over the phone. Write or call for a Free
Brochure and Demo Record.
LT Sound, Dept.AU-3,7980 LT Parkway
Lithonia, GA 33058 (404) 482-4724
24 HOUR PHONE DEMO LINE: (4041482-2485

AUDIOPHILE RECORDS

RARE AUDIOPHILE RECORDINGS FROM SHEFFIELD
LAB & MOBILE FIDELITY. THELMA HOUSTON, LIN-
COLN MAYORGA, DAVE GRUSIN & MORE. CALL
CHARLES AT (402, 423-8736.

WANTED TO BUY

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway, between 3rd and 415 St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
(800) 833-0071.

CASH FOR USED PWR/PREAMPS-ARC, Levinson,
Krell, Threshold, Conrad Johnson & Counterpoint. Collect
from home or ship UPS/COD. Call CA (213) 257-6726.
Sennie.

MCINTOSH, MARANTZ TUBE, MCINTOSH S.S. equip-
ment, Western Electric, Tubes, Speakers, etc. TOP CASH.
Scott Dowling, 9908 Daines Drive, Temple City, CA 91780.
(818) 286-9122, evenings/weekends.

WANTED TO BUY: AUDIO RESEARCH SP6B preamp
(used). Call Rich Van Horn. 415-328-1337 (H);
415-852-1165(0).

CALL US
LAST

WE WILL

BEAT ANY PRICE
PRINTED IN THIS MAGAZINE ON

AUDIO & CAR STEREO

The SOUND Approach
6067 Jericho Tpke., Commack, NY 11725
FAST DELIVERY

(516)499 7680FULL WARRANTY

WANTED TO BUY
MCINTOSH, MARANTZ TUBE COMPONENTS, Western
Electric, Altec, Tannoy, JBL, Jensen, other collectibles.
John Conrad, 1178 Blackbird Street, El Cajon, CA 92020.
(619) 449-9155.

TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
Mcintosh Solid state, Western Electric, JBL, Altec, Tannoy
Speakers & Horn, EMT Turntable, SME Arm, Torch Fire &
Co., Temma-(516) 997-7633, (516) 496-2973.

IT'S WORTH IT CALLING ME! McIntosh, Marantz Tube
components, Western Electric, Altec, JBL, Jensen, Tannoy
Lan-Gevin Trusonic Raw speaker. Tube etc., top cash.
Henry Chang, 309 E. Garvey Ave., Monterey Park, CA
91754. (818) 571-6274 LAX.

WELL-KNOWN TOP PRICES BUYER: Mcintosh, Mar-
antz, ARC, Quad, Western Electric, tube equipments. Early
speaker systems, units, by Tannoy, EV, JBL, Altec, Jen-
sen, W.E. Brand new tubes: ECC82/83, EL -34, KT66/88,
6L6, 6550. David Yo, PO Box 832 Monterey Park, CA
91754. Tel: 818 576-2642.

COMPACT DISCS

ATTENTION MUSIC LOVERS

Ne you tired of high record store prices? Then build your
music library (records, cassettes. or CDs) at 2 for 1 prices with
coupons All types of music available. If It's sold In a record
store we have II too. No expiration date on coupons. No
automatic shipments. No forced buying To receive your 20 -
coupon booklet and hot huts catalog, send 510.00 lo ROYAL
MUSIC AND VIDEO. 2505 Manor Oak Drive. Modesto. CA 95355.

DIMENSIONAL PURITY VANDERSTEEN AUDIO
Vandersteen Audio was founded in 1977
with the commitment to offer always the
finest in music reproduction for the dollar.
Toward this goal there will always be a
high degree of pride, love, and personal
satisfaction involved in each piece before it
leaves our facilities. Your Vandersteen dealer
shares in this commitment, and has been
carefully selected for his ability to deal with
the complex task of assembling a musically
satisfying system. Although sometimes
hard to find, he is well worth seeking out.

Write or call for a brochure and the
name of your nearest dealer.

á VANDERSTEEN AUDIO
p 116 WEST FOURTH STREET

HANFORD, CALIFORNIA 93230 USA

N (209) 582-0324

COMPACT DISCS

ALL OM AIIISK,/IK:
CT call

1-452-0203

COMPACT DISCS
AI'D ACCESSORIES

Call for FREE catalog.
Requests welcome

24 hours a day.
Retailer prices available

1 -800 -Au DISC
41 Monroe Turnpike, Trumbull, CT 06611

CANADA -WIDE COMPACT DISC mail order service. Mo-
bile, Pro Arte Sheffield, Telarc etc. Send $5 for 10000 plus
CD catalog. Write: Discs & Dats, Box 2352, 47 Simcoe St.,
South, Oshawa, Ontario LIH 7V6.

COMPACT DISCS-AT LOW WAREHOUSE PRICES.
Now in our 4th year. Free catalog. Oz Warehouse, 1575P
Hwy 29. Lawrenceville. GA 30245. (4041 982-R1 R0

REFERENCE RECORDINGS
Attention, all you "Tafelmusik" baroque-niks! This time we
have violinists JAAP SCHROEDER and STANLEY RIT-
CHIE playing rare and favorite VIVALDI and BACH, with
the ensemble conducted from the harpsichord by ALBERT
FULLER. These internationally -renowned stars of the origi-
nal -instrument movement have been captured in Prof.
Johnson's glittering, full -dimensional sonics on both Pure
Analogue LP (RR -23) and Digital Master CD (RR-23CD).
Remember also "STAR OF WONDER," our lovely Christ-
mas choral album (RR -21, -21CD) which was used by so
many audio manufacturers for demo at CES, even in June!
Get these now at your local RR dealer, or order ($15.98.
LP, $16.98/CD, postpaid) direct from the source: Refer-
ence Recordings, Box 77225X, San Francisco, CA 94107.
(415-355-1892) Visa'MC/check OK. Free catalogue/re-
views. Dealer inquiries invited.

Classical, Opera & Jazz Lovers
are invited to revel in our

COMPACT DISC Catalogue
completely detailing the more than

1700 titles we have IN STOCK.
Now in our fourth year.

Mail $5.00 Annual Subscription Fee
(refundable with 1st order) to:

rEthef
Enterprises

P.O. Box 3301, Dept. A.
Falls Church, VA 22043

THE PERFECT GIFT. MUSIC LIBRARY PROGRAM. Cat-
alogue records, tapes, CD's, scores. Store 30,000 compo-
sitions on hard disk; search by Composer, Title, Music
Category, Opus, and combinations of above; find any com-
position in one second. Find any Performer. Many reports.
40 page manual. IBM PC and compatibles, 192K, one
floppy. Just $19.95 plus $2 shipping. 60 -day money -back.
The Software Guild, Inc., P.O. Box 654335, Dept. A, Miami,
FL 33265-4335.

1TT,7ü:;,T1("114.". . ' ;

1l/ YOtI;1':1K.S-',
 Free Catalog' of CD's.

 Same day shipping'if you order
Ware 12.hoon.EDT..

1100 DISCOUNT per disc on orders
.of 10 or more.

also for UPS Cont. U.S. shipments.
Call toII,Fee to order:
USA 1-900-232-3687
NYS 1-800-537-7303

P O Box 616, Clifton Park, NY 12065
518-664-2550

OOM PACTDC
ENT RE
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COMPACT DISCS PUBLICATIONS MAIL ORDER

LOW COMPACT DISC PRICES-Schwann CD and COL-
OR Catalogs via UPS $5-LARGE Classical Inventory-
over 9000 titles-Mini-Catalogs $1-Follow-up Service-
DUWARS, PO BOX 6662-A, GREENVILLE, SC 29606.

MAGNAVOX 16 BIT CD PLAYERS. Lowest Prices. Popu-
lar and Hard -to -Find CD's. Accessories, VCR's. Catalog
$3. Compact Disc Collectibles, 29555 Northwestern Hwy.,
Suite 613, Dept. EDPT.A, Southfield, MI 48034.
(313) 681-1161.

PREVIOUSLY -OWNED COMPACT DISCS! Buy, Sell,
Trade. Free Catalog, Information. The CD LINK. P.O. Box
5996 -AU, Greenville, SC 29606.

THE BRASFIELD CIRCUIT WILL upgrade your Magnavox
players to World Class performance for $399. Call or write:
Audio Concepts Inc. 608-781-2110. 1631 Caledonia St., La
Crosse, WI. 54602.

WE'VE SLIPPED OUR DISC PRICES TO FIT YOUR BUD-
GET, PRICES START AT $8.99! WRITE; LASER LOCKER
BOX 8611 SOMERVILLE. N . 08876.

BUSINESS OPPORTUNITIES

AUDIO TECHNOLOGY L.E.D. DISPLAYS- models 510B
& 511 peak metering systems are available for your manu-
facturer. Offered for sale are a large parts inventory, all
engineering documentation, tooling, vendor sources, cus-
tomer lists, etc. To be sold as a single lot only. Inquire at 1-
312-882-6481 or P.O. Box 94487, Schaumburg, IL 60195.

MISCELLANEOUS
NEW IDEA? Innovation Center in Washington, D.C. will
assist you through Research and Development! Free Kit -
1 -800-257-7880.

OLDTIME RADIO BROADCASTS ... Classic programs
on high quality tapes. Mystery and adventure! Comedy!
Drama! Music! Free catalogue. Carl A. Froelich, 2 Heritage
Farm, New Freedom, Pennsylvania 17349.

SERVICES

AUDIO PULSE SERVICE. Factory trained technicians.
New Digital Time -Delay Systems with power amplifiers
available. White Labs, 10528 Lower Azusa Rd., Suite
192A, El Monte, CA 91731. (818) 446-5346.

STEREO SERVICE. FREE ESTIMATES ON ALL UNITS
SENT TO US. MINIMUM REPAIR IS $45. ALL MAKES
AND MODELS. CASSETTES, REEL -TO -REELS, CAR
STEREOS, WALKMANS, RECEIVERS, AMPS, TURNTA-
BLES, PRO -AMPS, GUITAR -AMPS, MIXERS, C.D. PLAY-
ERS. MASTERCARD, VISA, AMERICAN EXPRESS AND
CHECKS ACCEPTED. SEND TO: J.W. GRIFFIN, 728 LIN-
COLN BLVD., VENICE, CA 90291.
PHONE: 213-399-2203.

PUBLICATIONS

THE RESURRECTION OF
"THE AUDIO CRITIC"

As many of you will remember, THE AUDIO CRITIC flour-
ished from 1977 to 1981 and then ceased to publish, much
to the regret of an exceptionally intelligent and loyal follow-
ing of audiophiles. While it lasted, it was often spoken as
the technically most sophisticated, as well as the most
literate, of the underground or alternative audio reviews,
especially appreciated for a single and unequivocal editori-
al opinion on both theory and equipment preferences. With
the publication of the fall 1987 issue, THE AUDIO CRITIC
is back in business, risen from the dead with no changes in
its editorial format and with peter aczel still as editor. The
frequency will be four issues a year, to be stepped up to six
when all goes well. Very important: If you are a former
subscriber and we owe you some issues, please send us
your name and current address immediately. Your sub-
scription will be fully honored, but it is meaningless to mail
anything in the united states to a 1981 address. First -timers
should take advantage of our special introductory offer:
send us $10 for the fall 1987 and winter 1987-88 issues (at
the old subscription price of $5 per issue), and you will get
the spring 1988 issue as a free bonus. After that you can
decide to sign up for a full subscription or not. Send your
$10 with your name and address (or just your name and
address if we owe you) to THE AUDIO CRITIC, 800
GRAMATAN AVENUE, MOUNT VERNON, NEW YORK
10552.

AUDIO TRANSFER
MONTHLY CLASSIFIED ADVERTISING
BUY, SELL, OR TRADE USED STEREO, musical
instrument amplification, test. or antique radio equip-
ment at 25 cents a word for subscribers. Special inter-
est and How to articles. Free 20 word advertising with
$15 ($21 foreign) yearly subscription. Audio Transfer,
P.O. Box 6413, Titusville, FL 32782-6413.

12 CLASSIC PURIST MICROPHONE SETUPS clearly ex
plained illustrated, plus general tips. It's in "The Micro
phone Cookbook" by "Billboard" Classics Top 10 enginee
Russ Borud. Send SASE to Box 16521, St. Paul, MN
55116.

MAIL ORDER

NAKAMICHI: BX300 $649, RX202 $559, RX505 $1039.
CR5A $819, CR7A $1199, DRAGON $1599, OMS2A
$429, OMS3A $689, OMS4A $799, OMS5A $1199,
OMS7A $1499. SR2A $359, SR3A $529, SR4A $719,
CA7A $1949, PA7 $1499. PA5 $899. ST7 $579, TD300
$329, TD400 $399. TD500 $609, TD12001I $1199, TD700
$769, PA350 $349, PA3001I $309, SP300 $299, SP40 $99,
SP80 $199.
YAMAHA: RX1100U $749, RX900 $579, RX700 $449.
RX500 $319. RX300 $219, EQ11000 $469, EQ500 $289,
KX1200U $559. K640 $349, K540 $279, KX500U $319.
CDX11000 $889, CDX900U $559, CDX700U $389.
CDX500U $259, CDX400U $239, AX900U $549. AX700U
$459, AX500U $309, AX400U $209, T85 $379, TX900U
$299, TX500 $229, TX400 $179, C85 $599, C45 $299.
DSP1 $739, AVC50 $419, TT500U $189, PF800 $469.
DENON: DCD800 $299, DCD900 $389, DCD15001I $539,
DCD 1700 $709, DCD3300 $1399, DRMI4HX $319,
DRM3OHX $399. DRM44HX $499, DRA95VR $509,
DRA75VR $389.
KYOCERA: R861 $879. R661 $699, R461 $499,
DA710CX $639, DA61 OCX $399, DA510CX $499.
DA410CX $379, DA31OCX $289, D611 $429. D811 $569,
A910 $1149, T910 $459, DA910 $1249, C910 $899, B910
$1599. PL910 $1599.
CARVER: TX2 $349, C2 $349, DTL $419, M1.5t $719,
M200t $349, M500t $499, Reciver150 $649, DTL200 $549.
NAD: 6300 $689, 3300 $469, 4300 $429. 7175 $619, 7250
$469.
Manufacturers USA warranty. Factory fresh. Most equip-
ment shipped within 24 hours, ORDER 1-800-622-HIFI
VISA, MC, DISCOVER, AMEX, DINERS, COD. More info.
please call: 1(206) 747-9999. TASKAMICHI AUDIO, P.O.
BOX 25583, Seattle, WA. 98125. Prices subject to change.

THE BEST RECORD RACK IN AMERICA Stackable, por-
table, oak units hold LPs, CDs and tapes. Free Mailorder
Brochure, (please mention Audio). Per Madsen Design:
(415) 928-4509. P.O. Box 330101, San Francisco. CA
94133.

ELECTROCOMPANIET
WINS GOLD MEDAL

The coveted PRIX DECIBEL d'HONNEUR has
been awarded to ELECTROCOMPANIET for five
consecutive years in recognition of the musical and
electronic circuitry of ELECTROCOMPANIET
products. The First Prize Gold Medal is presented
annually by REVUE DU SON, the French audio
publication.

MUSIC & SOUND IMPORTS
30 Snowflake Road, Huntingdon Valley, PA 19006

(215) 357-7858

CARVER, NAKAMICHI, BANG & OLUFSEN, A.D.S.,
CROWN, REVOX, TANDBERG, HAFLER, ADCOM, MIS-
SION, N.A.D., HARMAN/KARDON, KYOCERA, YAMAHA,
LUXMAN, DENON, KLIPSCH, B & W, KEF, D.C.M., E -V,
J.B.L., INFINITY, D.B.X., AKG, AND OTHER QUALITY
COMPONENTS. BEST PRICES-PROFESSIONAL CON-
SULTATION. ALL PRODUCTS COVERED BY MANU-
FACTURERS' U.S.A. WARRANTY. AMERISOUND
SALES, INC., JACKSONVILLE, FLORIDA 32241. EAST:
(904) 262-4000 WEST: (818) 243-1168.

a store for music lovers who
seek out excellence

 ON LONG ISLAND
featuring the best in audio technology,
combined with nld-ta chinned hospitality

electronics

AUDIO RESEARCH  BRYSTON

DENON KLYNE MAGNUM

MERIDIAN N.A.O. THRESHOLD

loudspeakers

M & K MARIAN MARTIN LOGAN

PARADIGM THIEL VANDERSTEEN

analogue and c.d. sources

ADCOM CARNEGIE DUAL DYNAVECTOR

EMINENT TECHNOLOGY GRADO MERIDIAN 207

ORACLE SHINON SME IV & V SONOGRAPHE

SOTA SUMIKO THORENS VIRTUOSO

cables

AUDIOQUEST M.I.T. MONSTER STRAIGHT WIRE

WE PROUDLY WELCOME:
AUDIO RESEARCH

premiering the SP -11 MK II

THRESHOLD

the newest "Optical Bias" amplifiers

SERVICE THROUGHOUT METRO N..Y.
Since 1981, Audio Visions has been setting

new standards for service. Music lovers have
willingly travelled hundreds of miles to come
to our store. Why? Visit with us, and find out.

APPOINTMENTS AF:, .. REQUESTED
You don't want to be rushed. You and your
audio consultant should be talking with each
other in detail- When you're ready to audition
equipment, the demonstration should be
really meaningful, with great attention paid to
details. (Even the choice of cables can make a
big difference.) The equipment's performance
should be neither embellished (by gimmickry),
nor tarnished (by incompetence). An honest,
thorough demonstration takes time. So, to
reserve time in one of our demo rooms, do
please call us in advance.

FOUR LARGE DEMO ROOMS
Seasoned experts have told us that our demo
facilities are among the very best in the coun-
try. Make an appointment to visit us, and see if
you don't agree.

1067 MONTAUK HIGHWAY, WEST BABYLON
NEW YORK 11704 1516) 661-3355
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MAIL ORDER
A BARGAIN: NAMIKI DIR FNDR $89; Styluscope 100X
$69. Technics Stylus Gauge $63, 305MCMK2 $205.
100CMK4 (Best P Mount Avail) $259. EPA500 $295.
EPA250 $275, Stax Pro Lambda (#3) $659, Pro Lambda
(#1) $399. Sigma SRD7 $349, Lambda SRD7 $299, SRX
IIISRD7 $245: Grace 747 $199, 707118 $179, F9E(Super)
$139, F9E(S) Ruby $189, F9E(S) Stylus $79, Ruby Stylus
$143: Denon 1030 $169, DL303 $210, DL305 $325,
DL304 $245: Dynavector 23RS(MR) $229. 17DS(MR)
$395: Koetsu Black $525: Rosewood $789: F.R. 1MK3F
$189. FR45 $199: Signet XK50 $199: Orsonic Headshell
$26. Send SASE: Box 3334, Ridgewood, NY 11386: all
unused: (212) 619-2888 Day: (718) 366-0360 Eve.

AMERICA'S LARGEST dealers in HIGH END USED ste-
reo. We BUY and SELL by PHONE. STEREO EX-
CHANGE 687A Broadway. between 3rd and 4th St. (oppo-
site Tower Records) NYC 10012. (212) 505-1111 and
1800) 833-0071.

BEAT THE PRICE FIXERS WITH low discount prices and
full U.S.A. manufacturers warranties on: Nakamichi, Re -
vox, Carver. Bang & Olufsen, ADS, Kyocera. HK. Crown,
Haller, B&W. NAD. Tandberg, Polk. Island Audio, Inc.,
1122 Riverside Drive. Holly Hill, FL 32017. (904) 253-3456.

BEST PRICES SME V $1399 SMEIV $850 Formula V
$179 Rega RB250 $125 Koetsu Black $465 Mayware MC -
7V 3 $165 MC -2V $99 MC -3L 2 $99 Celestion SL600 $975
Wharfedale 708 $399 Rogers LS3 5A $399. Catalogue $1
bill. STEREO: PO. Box 774, London. NW7 3ST. England.
Prices include Airmail delivery.

MAIL ORDER-LINN, NAIM, SPENDOR, CREEK, REGA,
C.J., ROTEL. BRITISH FIDELITY. DNM and many others.
FREE DELIVERY-NO TAX OUTSIDE CALIFORNIA. Call
for brochure and newsletter, (800) 521-1453.

WHOLESALE AUDIO, VIDEO, TELEPHONE ACCESSO-
RIES cables, antennas, car radio, CB radio, cartridges,
watches, calculators, computers, speakers, radios, adap-
tors. FREE CATALOG. 718-897-0509. D&WA, 68-12 110th
Street, Flushing, NY 11375.

LASER VIDEODISC

THE CRITERION COLLECTION-landmark series of films
on laser videodisc including CITIZEN KANE and KING
KONG-presents the Beatles' movie HELP with digital
stereo soundtrack. Upcoming releases include GRADU-
ATE, BLADE RUNNER, and HARD DAY'S NIGHT. 2139
Manning Ave., L.A., CA 90025. For orders call (800) 446-
2001, (800) 443-2001 CA only.

®
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We specialize in Hard to find
phono cartridges and orig-
final replacement styli.

(800) 221-0906
CALL TOLL -FREE FOR
FREE PRICE QUOTES VISA
AND VISA/MC ORDERS pry-
N.Y. STATE (516) 599-1112 1159'w°

_SEND SELF ADDRESSEDel
STAMPED ENVELOPE FOR
OUR FREE CATALOG.

LYLE CARTRIDGES
Dept. A, Box 158

Valley Stream, N.Y. 11582

Phones Open Mon -Sat 9 am -8 pm
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Brystonvermont (17)
B&W(9)
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CBS Records (21, 80, 81)
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dbx (45) 145
Denon (28) 103
Deutsche Grammophon 52
Esoteric Audio (83) 156
Intersound (50) 133
KEF (36, 37) 151, 153
Kenwood (38) 127
Klipsch (39) 27
Kyocera (26) 46 & 47
Levinson 3
Luxman (5) 54 & 55
Madrigal 10
McIntosh (48) 49
Meridian 136
Mitsubishi (84) 76 & 77
Museatex Audio (49) 93
M & K Sound (42) 148
NAD 33
Nakamichi 17
Onkyo (55) 41-44
Philips (51) 57-59
Pioneer (60, 85) 84-86, 129
Polk (61) 12 & 13, 154
Proton (62) 111
Pyle (32) 95
RCA 105
Recoton (63, 86) 48, 91
Rotel (8) 109
Rowland Research 121
Sansui (66) 117
Sherwood (67) 89
Signet 23, 146
Soundcraftsmen (30) 80 & 81
Studer Revox (71) 125
SUMO Cover II, 1

TDK (73) 134 & 135
Teac (74) 115
Technics (47, 87) 61, 119
Threshold 101
Toshiba (75) 126
Velodyne (76) 123
Winston 83
Wisconsin Discount Stereo 157
Yamaha 20 & 21

In New York. Alaska and Canada CALL: (715) 417-3737
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Broadcasting
Nine Stations -One Antenna, Ivan Berger,

Jan., 58.
Interview: Richard L. Edwards, WINZ

Broadcast Engineer, Lewis T. Fineman,
Jan., 61.

Dept. of Amplification (Major Armstrong and
FM development), John K. Mitchell, Oct.,
121.

FMX: Technology Update, Ron Schneider-
man, Oct., 127.

A Life in Radio Broadcasting, Mortimer
Goldberg. Dec., 62.

The New Chip Set: The Essence of the Mag-
navox ICs, Prasanna Shah, June, 76.

Exclusive Test Report: Four DAT Recorders
(Sony DTC-1000ES, Technics SV-D1000,
Luxman KD-117 Prototype, and Mitsubi-
shi Car Player Prototype), Leonard Feld-
man, July, 36.

The R-DAT Standard, Leonard Feldman,
July, 38.

Forum: Unbalancing Act/Update (CBS
Copy -code system), Leonard Feldman,
Aug., 28.

Do CDs Sound Different?, John Eargle,
Nov., 62.

Dithered Linearity CD Test Signals, Leonard
Feldman, Dec., 110.

ANNUAL 1987 INDEX
SUBJECT INDEX
Book Reviews
An Autobiography of Black Jazz by Demp-

sey J. Travis, April, 100.
The Penguin Guide to Compact Discs, Cas-

settes and LPs by E. Greenfield, R. Lay-
ton, and I. March; April, 101.

The Continuous Wave: Technology and
American Radio, 1900-1932 by Hugh G.
J. Aitken, April, 102.

Acoustical Measurements, Methods and In-
strumentation edited by Harry B. Miller,
April, 102.

Handbook of Recording Engineering by
John Eargle, April, 104.

Auditory Perception (manual and audio
cassettes) by F. Alton Everest, Sept., 46.

Introduction to Magnetic Recording edited
by Robert M. White, Sept., 46. Directories

1 Remember -Eighty Years of Black Enter- Car Stereo Directory, May.
tainment, Big Bands, and the Blues by Amplifiers/Equalizers, 101; Compact Disc
Clyde Bernhardt and Sheldon Harris, Players, 112; Radios/Tape Players, 114;
Sept., 46. Speakers, 121; Company Addresses,

The Recording Angel: Explorations in Pho- 144.
nography by Evan Eisenberg, Sept., 50. Annual Equipment Directory, Oct.

Introduction, 167; Compact Disc Players,
172; Digital Recorders/Processors, 184;
Amplifiers, 186; Preamplifiers, 206; Tun-
ers, 228; Turntables, 234;
Tonearms, 240; Phono Cartridges, 244;
Cassette Decks, 256; Open -Reel Tape
Decks, 263; Blank Tape, 263; Micro-
phones, 267; Headphones, 282; Equaliz-
ers, 288; Ambience & Surround -Sound
Processors, 296; Signal Processors, 300;
Crossovers, 302; Hi -Fi VCRs, 307; Loud-
speakers, 310; Company Addresses,
449.

Equipment Profiles/Auricles
Car Stereo Accuphase DP -70 Compact Disc Player
8 Car Amps Tested (ADS PQ10, Carver M- ("Auricle"), Dec., 128.

240, Hafler MA -1, Harman/Kardon ADS PQ10 ("8 Car Amps Tested"), May, 42.
CA260, Infinity MRA-150, Linear Power ADS CD4 Compact Disc Player, June, 108.
Model 1002, Proton D275, and Sound- Akai CD -A70 Compact Disc Player, June,
stream D200), Leonard Feldman and Ivan 124.
Berger, May, 42. AR Powered Partners Active Speakers

Car Stereo Noise: A Process of Elimination, ("Auricle"), Feb., 88.
Mike Ergo, May, 51. AR Model X-10 Receiver, Dec., 96.

13th Annual Car Stereo Directory, May, 101. Audio Control Richter Scale Series III Ana-
lyzer/EQ/Crossover, Dec., 116.

Construction Projects Audio-Technica AT -9400 Stereo Micro -
Build a Live End/Dead End Listening Room, phone, Nov., 132.

Part /l, William R. Hoffman, Jan., 55. Audix UD-200S Microphone, June, 132.
Nulling Out Amp Distortion, David Hafler, A.V.A. (Audio by Van Alstine) Transcen-

Feb., 46. dence 250 Series Two Amplifier, June,
The Magnavox 16 -Bit Series: Making Good 118.

Players Better, Walter G. Jung, June, 74. Azden GM-P5L Cartridge, Jan., 104.
Build a Polarity Inverter, Richard J. Kauf- Carver M-240 ("8 Car Amps Tested"), May,

man, Dec., 70. 42.
Build an Op -Amp Power Supply, Richard J. CTI Astatic MF-100MR Cartridge, Sept.,

Kaufman, Dec., 72. 105.

Digital Sound & Equipment
The Magnavox 16 -Bit Series: Making Good

Players Better, Walter G. Jung, June, 74.

dbx Soundfield Ten Speaker System, Jan.,
84.

Denon DX1, DX3, DX4, HD6, HD7, HD8, and
HD -M ("Mass Cassette Test"), Nov., 50.

Electrocompaniet EC -1 Preamplifier, Nov..
118.

Eminent Technology Tonearm 2 and Talis-
man Virtuoso B Cartridge, Feb., 80.

EPI Stat 450 Speaker, Feb., 70.
Forté Audio Model 1 Amplifier, Dec., 90.
Fuji FR -I Super and FR -II Super ("Mass

Cassette Test"), Nov., 50.
Grado XTE + 1, Signature8MX, and Signa-

ture MCX Cartridges ("Auricle"), June,
144.

Haller MA -1 ("8 Car Amps Tested"), May,
42.

Hafler XL -280 Amplifier, Nov., 126.
Harman/Kardon CA260 ("8 Car Amps Test-

ed"), May, 42.
Infinity MRA-150 ("8 Car Amps Tested"),

May, 42.
JVC RX-9V AN Receiver, March, 68.
Kyocera DA-710CX Compact Disc Player,

Sept., 98.
Mark Levinson No. 20 Mono Amplifier, Aug.,

62.
Linear Power Model 1002 ("8 Car Amps

Tested"), May, 42.
Linn Axis Turntable, May, 74.
Linn Basik LVX Tonearm and K9 Cartridge,

Nov., 100.
Luxman KD-117 Prototype ("Exclusive Test

Report: Four DAT Recorders"), July, 36.
Luxman LV-109 Integrated Amplifier, Sept.,

72.
Magnavox CDB650 Compact Disc Player,

March, 60.
Maxell XLI -S, XLII -S, and MX ("Mass Cas-

sette Test"), Nov., 50.
Memorex dBS, MRX I, HB II, HBX II, and

CDX II ("Mass Cassette Test"), Nov., 50.
Mission PCM-7000 Compact Disc Player,

Aug., 80.
Mitsubishi Car Player Prototype ("Exclusive

Test Report: Four DAT Recorders"), July,
36.

Monster Cable Alpha 2 Cartridge, April, 90.
NAD 7220PE Receiver, Sept., 86.
Nakamichi SR -3A Receiver, Jan., 76.
Nikko Gamma 30 Tuner, Jan., 110.
Onkyo P-308 Preamplifier and M-508 Ampli-

fier ("Auricle"), Sept., 112.
Onkyo DT -2001 Digital Audio Tape Record-

er, Dec., 78.
Pioneer SA -V70 Amplifier, Jan., 98.
Pioneer VSX-5000 NV Receiver, June, 136.
Proton D275 ("8 Car Amps Tested"), May,

42.
Rane PE 15 Mono Equalizer, April, 82.
SAE A202 Amplifier, July, 58.
Shure HTS5000 Surround Audio Processor,

Feb., 60.
Shure D6000 Compact Disc Player, April,

74.
SKC GX, AX, QX, and ZX ("Mass Cassette

Test"), Nov., 50.
Sony DTC-1000ES ("Exclusive Test Report:

Four DAT Recorders"), July, 36.
Sony CDP-705ESD Compact Disc Player,

July, 48.
Sony HF, HF-S, UX, UX-S, UX-ES, UX-PRO,

and Metal -ES ("Mass Cassette Test"),
Nov., 50.

Soundcraftsmen Pro -Power Four Amplifier,
Sept., 78.
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Soundstream D200 ('8 Car Amps Tested"),

May, 42.
Speiden SF -12 Stereo Microphone, March,

82.
Sumo Polaris Amplifier, Nov., 92.
Talisman Virtuoso B Cartridge and Eminent

Technology Tonearm 2, Feb., 80.
Tandberg TCA 3018A Preamplifier and TPA

3026A Amplifier, April, 66.
Tandberg 3015A Compact Disc Player

("Auricle"), Nov., 144.
TDK AD -S, SA-XG, MA -X, and MA-XG

("Mass Cassette Test"), Nov., 50.
Technics SV-D1000 ("Exclusive Test Re-

port: Four DAT Recorders"), July, 36.
Technics CO -H7500 Car Stereo, July, 64.
Technics SL -P1200 Compact Disc Player,

Dec., 104.
Thorens TD 320 Turntable and TP 16 MK Ill

Tonearm, March, 76.
Threshold SA/1 Mono Amplifier, Jan., 68.
Triad F -X, EM -X, and MG -X ("Mass Cas-

sette Test"), Nov., 50.
Velodyne ULD-15 Powered Subwoofer,

Nov., 78.
VPI HW 19-MKII Turntable ("Auricle"), Jan.,

114.
Yamaha DSP-1 Digital Sound Field Proces-

sor, June, 82.

Forum
Show Woes, Anthony H. Cordesman, April,

44.
Unbalancing Act/Update (CBS Copy -code

system), Leonard Feldman, Aug., 28.

History of Audio
Theory, Ingenuity, and Wizardry in Speaker

Design, George L. Augspurger, April, 51.
Behind the Scenes (Anniversary remem-

brance), Bert Whyte, May, 26.
Thanks for the Memories: Audio Is 40, Leon-

ard Feldman, May, 56.
Audio ETC (Anniversary remembrance),

Edward Tatnall Canby, June, 30.
Spectrum (Anniversary remembrance), Ivan

Berger, June, 34.
Dept. of Amplification (Major Armstrong and

FM development), John K. Mitchell, Oct.,
121.

A Life in Radio Broadcasting, Mortimer
Goldberg, Dec., 62.

Interviews
Richard L. Edwards (WINZ broadcast engi-

neer), Lewis T. Fineman, Jan., 61.
Chris Blackwell, Ted Fox, Part 1, Feb., 50;

Part 11, March, 50.
George Martin, Susan Borey, June, 58.
Alfred Lion, Ted Fox, June, 62.
Allen Toussaint. Ted Fox, Nov., 66.

Listening Rooms
Build a Live End/Dead End Listening Room,

Part II, William R. Hoffman, Jan., 55.
The LEDE Concept, Don Davis, Aug., 48.
Designing a Home Listening Room, B. V.

Pisha and Charles Bilello, Sept., 56.

Loudspeakers
Build a Live End/Dead End Listening Room,

Part II, William R. Hoffman, Jan., 55.

Theory, Ingenuity, and Wizardry in Speaker
Design, George L. Augspurger, April, 51.

Plane Facts About Flat Speakers, Kenneth
L. Kantor, Aug., 40.

The LEDE Concept, Don Davis, Aug., 48.
Designing a Home Listening Room, B. V.

Pisha and Charles Bilello, Sept., 56.
The Case for Active Speaker Systems, Bob

Stuart, Sept . 64.

Music Performance & Recording
Direct Metal Mastering -A New Art in LP

Records, B. V. Pisha and George Alexan-
drovich, April, 56.

DMM for CDs Too!, Leonard Feldman, April,
60.

Compelling Reissues: MCA's Jazz Classics,
Hector G. La Torre, April, 96.

The Audio Interview: George Martin, Susan
Borey, June, 58.

A Plethora of Planets (CD issues of Gustav
Holst's "The Planets"), John Eargle, Oct.,
137.

Do CDs Sound Different?, John Eargle,
Nov., 62.

Mobile Fidelity's Latest CDs, John Eargle,
Nov., 148.

Obituaries
Richard C. Heyser, June, 6.
John Hammond, Oct., 4.

Psychoacoustics
Build a Live End/Dead End Listening Room,

Part II, William R. Hoffman, Jan., 55.
Illusions for Stereo Headphones (Includes

Soundsheet), Dr. Diana Deutsch, March,
36.

The LEDE Concept, Don Davis, Aug., 48.
Designing a Home Listening Room, B. V. -

Pisha and Charles Bilello, Sept., 56.

Round -Up Reviews
8 Car Amps Tested, Leonard Feldman and

Ivan Berger, May, 42.
Exclusive Test Report: Four DAT Recorders.

Leonard Feldman, July, 36.
Mass Cassette Test: We Review 35 New

Tapes, Howard A. Roberson, Nov., 50.

AUTHOR INDEX
Alexandrovich, George and B. V. Pi -

sha, Direct Metal Mastering -A New Art
in LP Records, April, 56.

Augspurger, George L., Theory, Inge-
nuity, and Wizardry in Speaker Design,
April, 51.

B erger, Ivan, Nine Stations -One Anten-
na, Jan., 58; Spectrum (Anniversary re-
membrance), June, 34. With Leonard
Feldman, 8 Car Amps Tested, May, 42.

Bilello, Charles and B. V. Pisha, Design-
ing a Home Listening Room, Sept., 56.

B orey, Susan, The Audio Interview:
George Martin, June, 58.

Canby, Edward Tatnall, Audio ETC
(Anniversary remembrance), June, 30.

Cordesman, Anthony H., Forum: Show
Woes, April, 44.

Davis, Don, The LEDE Concept, Aug., 48.
Deutsch, Dr. Diana, Illusions for Stereo

Headphones (Includes Soundsheet),
March, 36.

Eargle, John, A Plethora of Planets, Oct.,
137; Do CDs Sound Different?, Nov., 62;
Mobile Fidelity's Latest CDs, Nov., 148.

Ergo, Mike, Car Stereo Noise: A Process
of Elimination, May, 51.

Feldman, Leonard, DMM for CDs Too!,
April, 60; Thanks for the Memories: Audio
Is 40, May, 56; Exclusive Test Report:
Four DAT Recorders, July, 36; The R-DAT
Standard, July, 38; Forum: Unbalancing
Act/Update (CBS Copy -code system),
Aug., 28; Dithered Linearity CD Test Sig-
nals, Dec., 110. With Ivan Berger, 8 Car
Amps Tested, May, 42.

Fineman, Lewis T., Interview: Richard L
Edwards, WINZ Broadcast Engineer,
Jan., 61.

Fox, Ted, The Audio Interview: Chris

Blackwell, Part I, Feb., 50 and Part II,
March, 50; The Audio Interview: Alfred
Lion, June, 62; Coda: John Hammond,
Oct., 4; The Audio Interview: Allen Tous-
saint, Nov., 66.

Goldberg, Mortimer, A Life in Radio
Broadcasting, Dec., 62.

Hafler, David, Nulling Out Amp Distor-
tion, Feb., 46.

Hoffman, William R., Build a Live End/
Dead End Listening Room, Part II, Jan.,
55

Jung, Walter G., The Magnavox 16 -Bit
Series: Making Good Players Better,
June, 74.

Kantor, Kenneth L., Plane Facts About
Flat Speakers, Aug., 40.

Kaufman, Richard J., Build a Polarity
Inverter, Dec., 70; Build an Op -Amp Pow-
er Supply, Dec., 72.

La Torre, Hector G., Compelling Reis-
sues: MCA's Jazz Classics, April, 96.

Mitchell, John K., Dept. of Amplification,
Oct., 121.

Pisha, B. V. and George Alexandrovich,
Direct Metal Mastering -A New Art in LP
Records, April, 56. With Charles Bilello,
Designing a Home Listening Room,
Sept., 56.

Roberson, Howard A., Mass Cassette
Test: We Review 35 New Tapes, Nov., 50.

Schneiderman, Ron, FMX: Technology
Update, Oct., 127.

Shah, Prasanna, The New Chip Set: The
Essence of the Magnavox ICs, June, 76.

Stuart, Bob, The Case for Active Speaker
Systems, Sept., 64.

Wahrenbrock, Rev. Kenneth A.,
Coda: Richard C. Heyser, June, 6:

Whyte, Bert, Behind the Scenes (Anni-
versary remembrance), May, 26.
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Introducing the Bose 401- Direct/Reflecting® speaker system:
Our most affordable floorstanding speaker.

What separates the 401 system from
other speakers? Direct/Reflecting
speaker technology. Taking their cue
from a lie performance, Direct/
Reflecting speakers deliver a precise
combination of direct and reflected
sound. -he result is a sense of musical
realism and impact usually experi-
enced only during a live performance.

Only Bose makes Direct/Reflecting
speakers. To the listener, the benefits
are immediately obvious:
 Full stereo-so you enjoy
natural, balanced stereo
throughout the listening area,
no matter where you stand
or sit.

 Even sound distribution-
so you hear the correct blend
of instruments and vocals
everywt- erein the room, not
just between the speakers.

Each sir eaker has two long -
excursion 61/?" woofers that operate
in a computer -designed ported
enclosL re, for deep, powerful bass
with lost distortion. The 2" tweeter
delivers crisp, clean highs.

 Lifelior spaciousness-your
music soinds life-sized, instead of
being confined to the speakers.

The LC1 system draws on the
design -leritage of the world -
acclaim ed Bose 901 Direct/
Reflect ng speaker system. A result
of years of ongoing research, the 401
system is built around the Stereo
Space'" aray, an innovative way to
achievE a sense of musical realism
usually heard only during a live
performance.

Since convention spea<ers
radiate primarily dsect sound,
stereo is heard in cny pal of
the room.

The 401 system projects both
direct and reflected sound,
providing full stereo every-
where.

What separates the 401 system
from all other Direct/Reflecting sys-
tems is that it's Bose's most affordable
floorstanding loudspeaker. ft gives you
true musical realism at less than half
the price of a 901 system.

The 401 system's spaciousness,
lifelike performance and high power
handling capability combine to bring
out the best in today's source material-
especially digital compact discs
and hifi video. And like all Bose

products, it's subjected to the
Syncom computer compre-
hensive quality assurance
program.

Audition the new Bose 401
system soon at your nearest
Bose dealer. For more informa-
tion, write Bose Corporation,
Department AU , The Mountain,
Framingham, MA 01701.

The 401 system consists of two
slim, mirror -image speakers
that require less than one
square foot of floorspace each.

i Entar No. 79 on Reader Service Card

Better sound through research.
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"It is early superior
to past a Hers in the low- to

mid -priced r = - - not to mention
most amplifie o to three times
its price- that Í` `unhesitatingly
recommend i the most
demanding rv,, ;system:'

ADCOM
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