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Bose® engineers use advanced design technology to bring

the benefits of new technologies to the canstantly-refined

9012 Direct-Reflecting® speaker. The Integraph InterAct 32

CADICAM system (above) at Bose corporation’s Framingham,

Massachusetts worldwide headquartersis part of this com-
e il mitment to “better sound through research




The Bose® 901° Direct/Reflecting’ speaker system:
A technological breakthrough 20 years ago—
pushed to the edge of today’s technologies.

“] am convinced that it ranks with a handful of the
finest home speaker systems of all time?’
—Julian Hirsch, Stereo Review, 1968

“The 901 VIs sound live and exciting the moment
you fire themup. .. There are more than
a few music lovers who won’t listen to
anything else .. ”

—Daniel Kumin, Digital Audio, 1988
Twenty years ago, an MIT research project into
the physics of sound produced its first tangible
result: a design for a speaker system capable of
accurately reproducing live music's balance of
direct and reflected sound energy.

The professor in charge of the research
project—Dr. Amar Bose—directed his engineer-
ing team to build such a speaker, making full use
of the most advanced technologies available.
The result was the original Bose 901 Direct/

the public and the critics turned the Bose 901
system into a legend practically overnight.

“There is no doubt that the much-
abused and overworked term, ‘break-
through, applies to the Bose 901 system
and its bold new concepts” —Bert Whyte, Audio, 1969

“Many people swear by these speakers as the
ultimate.’
-Complete Buyer’s Guide to Stereo Hi-Fi EQuipment, 1975

Since then, Bose 901 systems have earned more critical
acclaim and rave reviews than any other product in audio

history. The reason? Bose research has continued to develop

and refine the 901 system, pushing the system’s concept to
the very limits of advanced technology. In fact, the system's
Acoustic Matrix enclosure and HVC driver, developed to
dramatically improve power han-
diing and efficiency, represent
more research and development
than other manufacturers invest
in their entire speaker lines.

“Without doubt the Bose

very best speaker systems
vet produced, one that can
be called a speaker for all
seasons’ or for ‘all reasons. ”
Ovation, 1983

“In terms of musical verac-
ity, the Bose 901 ranks with
the finest and is convincing

with any type of music..”
—Hans Fantel,
The New York Times, 1984

Live musicis a combination
of direct and reflected
sound energy.

Bose Direct/Reflecting
speakers accurately repro-
duce live music's natural
balance of direct and

reflected sound energy, the new 901 Series VI system is
in full stereo (blue area) identical to the original for ane
throughout the room. reason: the scientific principles
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Refiecting® speaker system. The response from =

901. .. must rank among the

The technological concept behind

governing sound and its reproduction have not changed. But
since the introducticn of the first 901 system, Bose engineers
have worked continuously to develop and perfect new and
diverse audio technologies with one common denominator: if
they demonstrate the potential to improve performance, they
become part of the Bose 901 system. It's not sur-
prising that today's Bose 901 Series VI system
incorporates some 7,000 improvements over the
original—and that 20 years after its introduction,
the 901 speaker system remains the techno-
logical flagship of Bose Corporation.

“...tke 901 delivers a unique value for
the money—both in terms of quantity
and quality.”’

—Daniel Kumin, Digital Audio, 1988

We submit that the research and development
behindthe Bose 301 system make it the most
advanced, lifelike sounding speaker you can
buy—regardless of size or price. Theindustry's
most respected critics have echoed that senti-
ment. Butthe final judge is you. Audition the
Bose 901 Direct/Reflecting® system. Once you
listen, you'll know why it's “the speaker to which
) all others must be compared.” Bose also makes
an entire line of Direct/Reflecting® speakers
incorporating much of the audio technology
developed for the 901 system.

We invite you to audition the
Bose line at a dealer nearest
you. For more informatién
call 1-800-444-2673 between
9am.and5p.m. EST
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Better sound through research.
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- For the Changing Times
The New 6-Disc Realistic® CD Changer

Now there’s a maore corvenient way to anjcy the extra magazines so you can protect allof your COs
best in sound-—the new compact disc changer and have them loaded in your prefarred order,
from Radio Shack. You can load up to six discs in ready for play anytine.

its magazine, sit back, and enjoy hours of superb Come in and try ti-e Realistic CD-6000. it's af*or-
digital stereo. Or, program up to 32 se- dably priced at only $359.35—s0 you can enjoy
lections from the six discs 10 play in any the convenience of a changer for less than :he
sequence. Either way, you can pause, price of some single-disc players. Sold only at
replay, program and search, using the Radio Shack. Lew as $18 per months .

wireless infrared remote control.
The large LED display simplifies -e-
mote operation. Manual and automatic

search make it easy 1o find selections. Radlo ’ haek

~ This high-performance changer has
a heavily cushioned deck mechanism ; The TBCh“OIDgy Store"’
and T':'S:)O' li?sm TD'Ck“{P system ‘or oi A DIVISION CGF TANDY CORPORATION
accurate tracking. Two-times oversampling pro- = ; ) AT ,
vides superior sound. And Radio Shack stocks ::'v':u‘w:: '&:‘.:7:"2;_3:':‘-;::::: ey ATy JODBIRG SOh M e
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If you
cant join em,
beatem.

Most low tar cigarettes are just watered-down versions of
old brands. Merit was designed from the ground up to be a great-tasting
low tar. Enriched Flavor™ was developed exclusively to give Merit a rich, full,
satisfying taste, with even less tar than other leading lights. In fact, the majority of smokers
in a nationwide test agreed that Merit tastes as good or better than
cigarettes with up to 38% more tar. So don’t just join the
Johnny come-lightlies. Go for the original.

Enriched Flavor," low tar. g A solution with Merit.

(= ‘”"”{ .: |
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MERIT

Filter

SURGEON GENERAL'S WARNING: Smaking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

© Philip Morris Inc. 1988

Kings: 8 mg “tar;' 0.6 mg nicotine av. per cigarette by FTC method.




BULLETIN

by Christie Barter
and Michael Smolen

DIGITAL RADIO

Digital Radio Laboratories
(DRL) of Lomita, California, has
demonstrated a service that
delivers sixteen stereo channels
of ¢D-quality music transmitted in
the digital domain via cable
television. DRL proposes to
broadcast music twenty-four
hours a day without commercials
or pJ’s. Monthly cable charges are
predicted to be $6 a month, with a
one-time charge of $150 for a
special receiver that connects the
cable system to the subscriber's
stereo system.

AUDIO ON VIDEODISC

In what is claimed to be the
first use of a laser videodisc for an
audio-only program, Criterion has
released “Theatre of the
Imagination: Radio Stories by
Orson Welles and the Mercury
Theatre,” which was produced by
the Voyager Company of Los
Angeles. The 1%-inch
disc—playable on any laser
videodisc player—contains six
hours of digitally encoded audio
remastered from original acetates
and other sources dating back to
the late Thirties and early Forties.
Ticks, pops, and surface noise
were digitally removed, resulting
in what is said to be the highest
audio quality ever for reissues of
radio programs from this period.

TECH NOTES

NBC’s 208 affiliated stations
voted unanimously to donate $3
million to the David Sarnoff
Research Center for development
of a broadcast-compatible system
for high-definition television
(HDTV). Another $500,000 was
donated to the cause by Capital
Cities/ABC. . . . Sanyo cooperated
with Dolby Laboratories in
developing a new single-chip
integrated circuit for Dolby Pro
Logic Surround systems. . . .
Proton has a new surround
processor, the SD-1000, with
technology licensed from Aphex
Systems. The suggested list price
is $999.... Hi-Pro-Tech has
released the Identadisc system, a

small device that marks cp’s with
a thermal stamp for security
purposes.... TDK is distributing a
free booklet titled Preserving
Magnetic Tape. Write to TDK,
Customer Service Division, 12
Harbor Park Dr., Port
Washington, NY 11050 .... Toy
manufacturer Fisher-Price has
introduced the Pocket Rocker, for
kids aged five and up, which
contains a miniature tape player
that plays two songs in a
continuous loop from a tiny
cassette. ... The International
Magnesium Association awarded
second prize in its annual design
competizion to a senior from the
University of Saskatchewan for
his magnesium loudspeaker
enclosure, which is supposed to
lower vibration amplitudes and
raise natural frequencies. ...
Toshiba plans to enter the U.S. car
stereo market early next year. ...
According to Japanese Industry
Newsletter, Japanese exports of
stereo components to the United
States for the first quarter of 1988
were up 3.5 percent over the same
period of 1987, but the value (in
yen) was down by 9.3 percent.

DONATIONS

The Recording Industry
Association of America has
awarded the National Museum of
American History a start-up
grant of $100,000 for its
American Music Exhibition,
scheduled to open in the spring of
1991. The museum is a division of
the Smithsonian Institution in
Washington, D.C.... Michael
Jackson will donate the proceeds
of his October 24 concert in
Detroit to the Motown Museum
Historical Foundation, an offshoot

of the record company with
which he got his start as a
nine-year-old. ... Bruce Hornsby
and the Range are turning over
the royalties from their hit single
Look Out Any Window to
Grezsnpeace and the Chesapeake
Bay Foundation. . . . Profits from
Downtown, a 12-inch single from
Virgin featuring the Petula Clark
classic in a performance by more
than fifty of New York City's
“downtown” artists and scene
makers, will go to the American
Foundation for AIDS Research
and the Gay Men’s Health Crisis.

CD-GRAPHICS

JVC has announced that it will
introduce a cD-graphics decoder in
major U.S. cities in time for this
year’s Christmas season. The
device, an add-on adaptor that can
be used with compact disc players
having digital output terminals,
will sell for around $400. Next
year, JVC says, it will introduce a
line of ¢D players with built-in
decoders. Albums already
available with cD-graphics are the
Talking Heads' “Naked,” Simply
Red’s “Picture Book,” and a debut
record by the Minneapolis-based
group Information Society, and
more should be released soon.

DIGITAL OLYMPICS

Philips and DuPont Optical
(PDO) will produce compact discs
for the music of the 1988
Olympics in Seoul, Korea. NBC,
which will broadcast some 180
hours of the games, chose the cD
format because of “its state-of-
the-art sound and easy access.”
Each of fifty location producers
will have a library of thirty cD's,
forty cuts apiece, to work with.
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“Polk Monitors Deliver Incredible Sound and Value

They Utilize the same State-of-the-Art Components
As the top of the line SDAs.

olk Audio was founded in 1972 by

three Johns Hopkins University gradu-

ates who were dedicated audiophiles
with a common dream: superior sound for
everyone.

“Ibe affordable dream”
Off the Record

They believed that it was possible to design
and manufacture loudspeakers of uncompro-
mising quality which performed as well as the
most expensive and exotic loudspeakers avail-
able, but in a price range affordable to virtually
every music lover. The Monitors are the spec-
tacularly successful result of their quest.

The original Monitor 7 was the first product
of their efforts and it was so successful that
when it was shown at the Consumer Elec-
tronics Show, dealers and experts alike could
not believe its superb performance and afford-
able price. Audiogram Magazine said, “when
we heard the Polk speakers at the CES Show
we were so impressed we could not believe the
prices.” The entire Polk Monitor Series was
designed in this tradition of incredible, state-
of-the-art sound and affordable prices.

“Vastly superior to the
competition”

Musician Magazine

Polk Audio has worked hard over the
ensuing years to maintain the Monitor Series’
preeminent position as the standard for
quality and value in the audio industry. The
Monitors have been continually improved and
refined as a result of Polk’s never ending
search for better sound quality. There have
been literally thousands of improvements
made to the Monitors and the result is that
today, as in the past, the Polk Monitors are
absolutely the best sounding loudspeakers for
the money available on the market. Musician
Magazine siad, “If you're shopping for stereo,
our advice is not to buy speakers until you've
heard the Polks”” You owe it to yourself

Where to buy Polk Speakers? For your nearest dealer, see page 129.

“Ibe best bigh performance
speaker value on the
market.” Off the Record

A new generation of Polk Monitors is now
available which incorporate the same high
definition silver coil dome tweeter and Opti-
mized Flux Density drivers developed for the
SDAs. Polk Monitor Series loudspeakers have
always had a well deserved reputation for
offering state-of-the-art performance and tech-
nology usually found only in systems which
sell for many times their modest cost. In fact,
many knowledgeable listeners consider that
outside of the SDAs, the Polk Monitors are the
finest imaging conventional speakers in the
world, regardless of price. They have heen
compared in performance with loudspeakers
which sell for up to $10,000 a pair and are
absolutely the best sounding loudspeakers for
the money available on the market.

“Absolutely first rate...

superior sound at a modest
price”

All the Polk Monitors regardless of price
offer consistently superb construction and
sonic and performance. They achieve open,
boxless, three-dimensional imaging surpassed
only by the SDAs. The Monitors' silky smooth
frequency response assures natural, non-
fatiguing, easy to listen to sound,; while their
instantaneous transient response results in
music that is crisply reproduced with lifelike
clarity and detail. In addition dynamic bass
performance, ultra wide dispersion, high effi-
ciency and high power handling are all much
appreciated hallmarks of Monitor Series
performance.

The consistently superb performance of the
Polk Monitors is in large part due to the fact
that they all utilize very similar components

Stereo Rerview Magazine

and design features. However, more impor-
tantly, it is the elegant integration of concepts
and components which results in the superior
sonic performance and value which sets the
Monitor Series apart. Audiogram magazine
said, *How does Polk do it? We think it is
mostly execution. They hear very well and they
care.” Audiogram is absolutely right. At Polk
we take the same care with each and every
product we build, whether it is our most or
least expensive. We lavish the same lengthy
amount of critical listening and tuning on
every single Polk speaker because we know
that having a limited budget does not neces-
sarily indicate that you have a limited ability
to appreciate true musical quality.

“At the price they're simply a
swal . ” Audiogram Magazine
No matter what you budget is there is a
superb sounding Polk speaker perfect for you.
Polk’s incredible sounding/affordably priced
Monitor Series loudspeakers utilize the same
basic components as the SDAs and begin
under $100. each. The breathaking sonic
benefits of Matthew Polk’s revolutionary True
Stereo SDA technology are available in 5 SDA
models priced from $395. o $1495 ea.

You can afford the incredible
sound of Polk

The experts agree: Polk speakers sound
better! There is a Polk speaker which is
perfect to fulfill your sonic dreams at a
price you can afford. Visit your nearest Polk
dealer today and audition the remarkable
Monitors and the revolutionary SDAs. You'll
always be glad you bought the best.

kaudio
The Speaker Specialists ®

5601 Metro Drve Baltimore, Md, 21215

CIRCLE NO. 9¢ ON READER SERVICE CARD
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LETTERS

“Fust Bass”

I think Julian Hirsch’s July “Techni-
cal Talk™ column missed the mark on
the importance of group delay. *“Fast
bass™ is as real as cone breakup or dou-
bling. Those of us with subwoofer de-
sign experience know that while you
cannot change a pitch, anything can
change a waveform. Most woofer mak-
ers are striving for low cone mass and
high magnet strength to achieve fast
response so that the cone “doesn’t meet
itself coming back™ (the doubling or
breakup effect).

In most acoustic subwoofers you
can’t even insulate the enclosure be-
cause it slows down the waveform and
muddies the sound. The enclosure size
must be of the correct volume or the
waveforms will not fully develop or will
linger. Enclosures are sealed to help
damping and response time. All this is
so that the bass is reproduced (ideally)
as fast as the source can send the signal.
In the end, what gets to my ears (not my
computer) is what matters. It is either
muddy or . . . “‘fast bass.”

KENT R. WILLIAMS
Tacoma, WA

Julian Hirsch replies: I believe I stated
the facts correctly regarding the unsuit-
ability of “‘fast’’ as a description of a low-
bass audio characteristic. I suspect that
what Mr. Williams is talking about is a
hangover, or ‘‘ringing.” problem caused
by an underdamped resonance in the
woaofer (or in the room—the two are dif-
Jicult to separate and can be very similar
in their effects).

The sound of a speaker lacking a sig-
nificant resonance in its operating range
will be “tighter’ than that of one with a
high-Q resonance that causes it to ring
Jor a period aficr excitation by a signal.
To me, “‘tight” bass is not “‘fast.” Admit-
tedly, this is a matter of definition, but
my dictionary defines ‘‘fast’ as—among
other things—having the quality of
quick motion, which is fundamentally
impossible in anything limited to oper-
ating in the low-bass range. while
“tight” implies an absence of slackness
or looseness, which I think is a better
description of the audio quality we are
discussing.

Casting Belliu

It 1s obvious from Robert Ackart’s
review in August of the new London
recording of Norma that he objects to
the casting of Montserrat Caballé in the
role of Adalgisa. He writes that “hers is
not a small voice, but when compared
with [Joan] Sutherland’s wonted full-
ness of tone it sounds slim at times, and
there is not enough contrast in timbres
to bring off the big scene between the

two women that culminates in ‘Mira, o
Norma.” > Since Bellini wrote the role of
Adalgisa for a soprano and not a mezzo,
as we have become accustomed to hear-
ing, this recording for the first time
adheres strictly to the composer’s in-
tention.

GERALDINE SEGAL

Randallstown, MD

Two-Disc “Tommy”

In response to Walter Schoenheim’s
letter in your July issue, the total time
of the Who's Tommy is seventy-four
minutes and thirtcen seconds. At the
time Tommy was released on CD, that
total time exceeded the physical limita-
tions of a single disc by four minutes.
Even today, that length of time
stretches the production capabilitics of
CD pressing plants.

That, Mr. Schoenheim, is why Tom-
my is on two CD’s, not one. No “greedy
individual” at MCA was to blame for
that decision.

ANDY MCKAIE

Director, A&R, Special Markets
and Products, MCA Records
Universal City, CA

Where to Buy Records

You’ve probably heard this story be-
fore. You had a favorite record store
with good variety, lots of selections to
choose from. Then came cassettes.
These were pretty neat; they made mu-
sic portable for the first time. But oops,
not so much room in the shop any more
for the abundant selections. Oh well,
not to worry. If you reduce the number
of records, there’s plenty of room for
the cassettes. Then along came video! A
great money maker, renting out video-
tapes! Gotta make a buck, so your
favorite “record shop” converts half its
floor space to video. Not so much room
for the good ole records and tapes now,
huh?

Then, record scratches and tape hiss
being major annoyances, along come
compact discs! They're going to revolu-
tionize the recorded-music industry.
But where to put them? Might as well
reduce some more of the vinyl record
inventory—nobody buys them any
more anyway.

So what do we have left in our favor-
ite record shop? We have a shop at least
half full of videotapes (including the
blank ones), and the rest is divided up
for a few records, a few more cassettes,
and the rest CD’s. This makes just about
enough room for the Top 20 on the
rock-and-roll charts and the soul charts,
a bit of *“jazz,” and maybe a miscella-
neous rack for classical music, country
music, and a movie soundtrack or two.
The next problem will be where to put
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~ Thebiggest audio sensation
in recent history just got even bigeer:

YAMAHR nammal scuno DIGITAL SOUNM) MELD PROCEESOR Ouw- 3000 DOEE w5E)

and all effects

In 1986,
The only digital soundfield processor worth comparing with the DSP-3000
Yam?‘lhai’scli)spill'] = is our own DSP-1. Here's a side-hy-side comparison. Cham}els"l] 1
was hailed as the ou'll also
P-1 DSP-3000
greatest advance DS : Sl sl undoubtedly
in the control of 16 pre-set acoustic environmens: )| appreciate the
auditory space ggﬂ % Ig;sq;; small but extreme-
since stereo. oy ly significant
Hall 3 Warehouse Loft .

So what have | Chamber Stadin | sound improve-

we been up to the g]unstﬁr gresencz(ej ] | ments we've made.
urci UIToun =

last two years? Jazz Club Surround 2 Y| =~ Byusing4

DlsCO\}/lenng Rock Concert Dolby Surround tllmes I(){velgsam-
how to push sound- || pling, Hi-Bit
field processing to digital filters plus
its outer limits. || separate D/A

And beyond- Memory for 16 additional user Jrograms || converters for each

The result is | effects channel,

the DSP-3000. An
incredible new digital soundfield processor that, once
again, finds itself 1n a field all alone.

You'll find more soundfields, for starters.

Considerably more.

Thirty-five bigger-than-life soundfields, plus

sufficient memory to store 20 of your favorite sound-

field variations.

And a remote control that puts the whole
works directly under your thumb.

Including a master volume control for main

The DSP-3000 reproduces the distinct acoustic patterns
measured in 20 actual performing spaces — ranging from
intimate jazz clubs to symphonic concert halls.

we've reduced
distortion and greatly improved S/ N ratios.

Then to improve sound you didn'’t think could
possibly be improved, we offer direct-digital
input for your CD player, taking full
advantage of the 4 times over-
sampling and Hi-Bit twin D/A
converters in the main channels.

But we didn't stop there. Our
clever engineers also added 4
additional outputs for “fill” or sub-
woofer speakers.

There’s even an on-screen
video display of each soundfield’s
parameters, S0 you can make
changes without losing sight of o the front, back 2nd
what you're hearing. main speakers.

Drop by your Yamaha dealer for a demonstration.
We think youll be impressed, to say the least.

We've packed everything we've got into the
new DSP-3000.

Everything, that ®
is, except room for
improvement.

CIRCLE NO. 54 ON READER SERVICE CARD

A full-
function
remote
features a
master volum
control to balance all
sound-level settings

©1988. Yamaha Electronics Corporation, USA. PO. Box 6660, Buena Park, CA 90622. For the dealer nearest you, call 1-800-662-6800. Dolby is a registered trademark of Dolby Laboratories, Inc.
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The New Sony ES Series:
Superior Audio Components To Which We Proudly Entrust
The Reproduction Of Digital Sound.

As the inventor of the Compact Disc format, Sony con-
tinues to expand the limits of digital reproduction. Yet, while
proudly leading this revolution, the Sony ES engineers have
been equally conscientious about designing analog compo-
nents that fully realize the potential of the digital era. This
uncompromising commitment defines the entire ES Series.

-

The CDP-707ESD:
Simply stated...“the reference against which to judge”
others.—Len Feldman, Audio Magazine.

Historically, Sony ES Compact Disc players have been
the benchmark for advancing the state-of-the-art. The
CDP-707ESD is no exception. As the world's first CD player to
incorporate dual 18 bit linear D/A converters, along with a pro-
prietary 8X oversampling digital filter, it brings the listener
closer to the theoretical limits of Compact Disc performance.
This advanced technology provides greater low level signal
resolution and improved linearity, for more faithful reproduc-
tion of musical depth and detail

And there’s more to the ES Series than the CDP-707ESD,
and its host of sophisticated features. You'll find our advanced
8X oversampling filter technology in the less costly
CDP-507ESD, as well as the CDP-CI5ESD, which combines 18

bit linear D/A converter performance with 10-disc changer con-

venience for the very first time.

The STR-GXIOES:
The quality of separate components
in a fully integrated design.

Traditionally, few receivers have offered the performance
necessary to meet the demands of digital sources. These
demands on receiver technology come at a time when the
requirements for total audio and video integration have created
more compromises than ever before.

To avoid those compromises, Sony created the
STR-GXIOES, with 150 watts-per-channel. It, along with our

full line of receivers, achieves unsurpassed musicality, thanks
to a unique Spontaneous Twin-Drive amplifier stage that
eliminates power supply fluctuations, regardless of current
demand. Add to this such refinements as discrete outputs and
a non-resonating G-Chassis™ design, and you have accurate
reproduction of music detail and dynamics even under the
most demanding speaker load conditions.

Yet the STR-GXI0ES also brings you the convenience of
total integration with a supplied Remote Commander™ unit
that allows for control of virtually any infrared audio or video
component, regardless of brand. And with its special high
resolution S-Video circuitry, the STR-GXI0ES is compatible
with components you might buy in the future.

The TC-WRIIES:
Finally, a level of performance never before
achieved in a dual-deck design.

Accurate reproduction of digital source material has
placed a heavy burden on the finest analog cassette decks. A
burden compounded in dual-well designs, where compromises
are often made for operating convenience.

The uncompromising new Sony TC-WRI1ES is a magnetic
and mechanical accomplishment that rises to the digital chal-
lenge by combining superb music reproduction with ultra-
sophisticated operations. A unique 210 kHz Super Bias™ circuit
extends frequency response, without the beat [requency noise
that's typical of high speed dubbing decks. Even at normal
speed, the TC-WRIIES, like all ES cassette decks, achieves
clean, transparent recordings, plus an astoundingly uniform
20-20,000Hz (+/- 3dB) frequency response. Add to this the
patented Laser Amorphous heads and 4-motor transport, and
the TC-WRIIES indisputably demonstrates the technical
refinement needed to triumph in the digital age.

The Sony ES Commitment.

The Sony ES Series is a skillfully crafted line that not only
includes the finest Compact Disc players, but superb analog
components as well, all doing full justice to the ES engineers’
exceedingly high standards. Further expression of this excel-
lence is reflected in the 3 year limited warranty that backs each
and every model (see your authorized Sony ES dealer for
details).

For more information on where you can audition the full
line of Sony ES components, call 201-930-7156.

SONY

THE LEADER IN DIGITAL AUDIO™

CIRCLE NO. 106 ON READER SERVICE CARD
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LETTERS

digital audio tapes when they get out of
court!

CHUCK MERIGOLD

Tucson, AZ

I subscribed to STEREO REVIEW in the
hope that it would provide me with
reviews of classical CD’s that I could use
to make purchases. Vain hope! The
problem lies in the unavailability of the
items you review, despite the reported
openings of new CD plants in the U.S.
To the contrary—the availability of
classical CD’s seems to have declined in
the last six months.

What to do?

DONALD R. BECK
South Range, MI

Music Editor Christie Barter replies: If
you cannot find many of the classical
recordings we review at your local record
outlet, the reason is probably a glitch in
the distribution network or a failure on
the part of the dealer to order the CD’s
you want. In either case, your best bet
may be to order from one of the large
chains or retailers, such as Tower Rec-
ords or J&R Music World, that sell by
mail. Tower’s toll-free number is 800-
648-4844 (in New York City, call 800-
522-5445); J&R’s is 800-221-8180 (in
New York, Canada, or Alaska, call 718-
417-3737).

“DDD’ No Guarantee

I am shocked that in this day of the
compact disc there should be such an
inferior recording as Polydor’s The
Phantom of the Opera. 1t was recorded
in 1987 and is coded AAD, but it sounds
like a mono recording. Although it’s in
English, the words are unintelligible
(and I can understand operas that are
sung in French, German, Italian, and
English). The producers get a D— for
not making this a bDD recording and
for not including a libretto. Their prob-
lem is that they’re still living in the
LP age.

JOSEPH MAKSYMIAK
Chandler, AZ

Like most audiophiles, | appreciate
the great advantages of the compact
disc. The recording industry, however,
seems intent on giving consumers the
idea that in order for music to be worth
purchasing, it must have been produced
entirely in the digital mode, not just in
the final stage. I would like to challenge
that idea.

As a recording engineer by trade, |
have used both analog and digital tape
recorders. Although I must agree that
most digital tape machines perform as
claimed and are easy to operate and
maintain, two-track and multitrack
open-reel digital machines are still very
expensive and not in the means of the
average-size recording facility. Conse-
quently, a large number of studios are
still equipped with high-quality analog
tape decks.

Any of these analog recorders, in the
hands of an engineer who knows what
he/she is doing, will give superb results.
If the engineer has taken the time (from
fifteen minutes to two hours) to align
the machine properly, making sure that
all of the many variables are within
specifications, the sound on playback
will be accurate.

What about tape hiss? If one of the
many professional noise-reduction sys-
tems is employed, then the hiss problem
will quickly disappear. Of course, I will
be the first to admit that these systems
do alter the quality of the sound, and
sometimes (but not always) this altera-
tion i1s detrimental. One noise-reduc-
tion system, however, comes very close
to being perfect: Dolby Spectral Record-
ing (SR).

Since attending a demonstration of
Dolby SR at a local Audio Engineering
Society meeting, | am convinced that
the difference between a digital record-
ing and an analog recording made with
Dolby SR is nonexistent. Furthermore,
a Dolby SR-encoded analog recording
made at low flux levels shows less mea-
surable distortion than the same pro-
gram recorded digitally at the same low
level. In other words, with Dolby SR,
you get analog “warmth” along with
digital “silence.” (I am in no way asso-
ciated with Dolby Labs, but I will say
that Dolby SR works.)

Just having *“digital” printed on the
label does not make for an excellent
recording. An excellent recording takes
a committed attention to a large num-
ber of details (or steps). If integrity is
not maintained through all of these
steps, the project will be compromised.
The type of tape machine used is just
one of the many details. Don’t pass up a
recording just because the label doesn’t
have the DDD code. You may never
know what you missed!

RAY D. FISHEL
Austin, TX

Classical Essentials

In July's “Letters” Thomas Chees-
man wrote that he was being drawn into
the world of classical music thanks to
the €D. To aid Mr. Cheesman in adding
to his collection, I have compiled a list
of twenty-five “essential” classical CD’s,
cD’s that I and many critics have con-
cluded are classics of their kind:

I. Brahms: Violin Concerto. lsaac
Stern (CBS Great Performances). My
favorite CD: both piece and perform-
ance dropped from heaven!

2. Orff: Carmina Burana. Get either
Shaw (Telarc) for impact and sound
quality or Dorati (London Jubilee) for
interpretive insight.

3. Mahler: Symphony No. 9. Karajan
(DG).

4. Tchaikovsky: Symphony No. 6.
Bernstein (DG). That last movement!

5. Chopin: Nocturnes. Rubinstein
(RCA).

6. Tchaikovsky: Violin Concerto. Hei-
fetz (RCA).

7. Dvorak/Haydn: Cello Concertos.
Du Pré (Angel).

8. Beethoven: Symphony No. 9. Get
both Norrington (Angel) and Karajan
(DG Galleria).

9. Beethoven: Symphony No. 6. Bern-
stein (DG).

10. Shostakovich: String Quartets
Nos. 7 and 8. Borodin Quartet (Angel).

11. Stravinsky: The Rite of Spring.
Abbado (DG Galleria).

12. Liszt: Piano Music. Nojima (Ref-
erence).

13. Spanish and Italian Guitar Music.
Fernandez (London).

14. Holst: The Planets. Karajan (DG)
or Solti (London).

15. Purcell: Music for Queen Mary.
Gardiner (Erato). Used in the movie A
Clockwork Orange.

16. Beethoven: Piano Sonatas Nos. 21
(“Waldstein”), 23, and 26. Gilels
(DG).

17.
(CBS).

18. Beethoven: Violin Concerto. Stern
(CBS Great Performances).

19. Copland: Rodeo, Appalachian
Spring, Fanfare. Lane (Telarc).

20. Verdi: Requiem. Shaw (Telarc).

21. René Clemencic and His Flutes
(Harmonia Mundi [discontinued)).

22. Mussorgsky: Pictures at an Exhi-
bition. Ashkenazy (London).

23. Mozart: Sonata for Two Pianos,
K. 448. Schubert: Faniasia for Piano
Four Hands, D. 940. Perahia, Lupu
(CBS).

24. Tchaikovsky: Symphony No. 4.
Solti (London).

25. Pleasures of Their Company. Bat-
tle, Parkening (Angel).

BARRY KRUSCH
Brooklyn, NY

Bach: French Suites. Gould

12 STERFO REVIEW OCTOBER 1988




REAL PEOPLE.
REAL TASIE.

SURGEON GENERAL'S WARNING: Smaoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




THE END OF THE RECEIVER.

- - - — S e

Am < funing > signal g Mwmwg 12 ) 4 s ' ,_'_I'E.
) ) 100 1199112210000

_ et .
model GTP-500 balance N,ss ' pen WL ﬂ .

-~

sensor  phones

The GTP-500 is the most
innovative and logical audio
component in years. A superb tuner
and preamplifier together
completely separate fro
This eliminates all the techn
receiver, assuring uncompromi
well as an unrestricted choice of power.
controls the Mm—fmn your favorite chair or from s
rooms in you GTP-500 tuner/preamplifier is shown here
with our 60 watt-per-channel* power amplifier. Up to 600 watts per channel

are also available. In short, you're withessing the dawn of a new
get the full story, write for our li :
' ) .

L
)|

& i I‘C m‘h" r: ——
& 4 4A4L N

15



NEW PRODUCTS

Wharfedale

The four speakers in Wharfedale's
Performance Series—the top two mod-
els are shown at left—are said to offer
high-quality sound at budget prices. All
four feature a proprietary ¥-inch soft-
dome tweeter. The largest model, the
three-way, floor-standing Delta 90
($700 a pair), uses a 10-inch version of
Wharfedale’s new Mineral Filled
Homopolymer Polypropylene woofer
in a 27%-inch-high infinite-baffle enclo-
sure. The two-way Delta 70 ($450 a
pair) uses the same woofer in a smaller,
front-poried enclosure. The Delta 30
($270 a pair) is a two-way, rear-ported
system whose 7-inch woofer has a four-
layer voice coil; size is about 15 x 8% x
6% inches. The slightly larger Delta 50
($350 a pair) is a two-way, acoustic-sus-
pension system with an 8-inch woofer.

Frequency response is given as 45 to
20,000 Hz for the Delta 30 and 50, 40 to
20,000 Hz for the Delta 70, and 35 to
20,000 Hz for the Delta 90. Power han-
dling is 75 watts for the two smaller
models, 100 watts for the larger ones.
Sensitivity for all four models is rated as
89 dB sound-pressure level at | meter
with a 1-watt input. Finish is scratch-
resistant woodgrain vinyl. Wharfedale,
Dept. SR, c¢/o Vector Research, 1230
Calle Suerte, Camarillo, CA 93010.
Circle 120 on reader service card

Infiuty

The first plate speaker in Infinity’'s
Reference Standard Kappa Automotive
Series has a 62-inch injection-molded
graphite woofer and an EMIT (electro-
magnetic induction tweeter) high-fre-
quency driver with a neodymium mag-
net. Designed for ease of installation,
the 6% x 9-inch speaker requires only a
4l2-inch cutout and a mounting depth
of 2Vs inches. Frequency response is
rated as 40 1o 45,000 Hz +3 dB, sensi-
tivity as 88 dB sound-pressure level at 1
meter with an input of 1 watt, and pow-
er-handling capability as 150 watts.
Nominal impedance is 4 ohms. Price:
$400 a pair. Infinity, Dept. SR, 9409
Owensmouth Ave., Chatsworth, CA
91311.
Circle 121 on reader service card

Outer Circle Products

The Clik!Case from Outer Circle
Products is a CD storage unit for use at
home or on the go. The weather-resis-
tant plastic case holds up to sixteen
compact discs; pop open the lid and it
displays discs at an angle for easy selec-
tion. Available in black or white, the
Clik!Case is said to be considerably
slimmer than comparable products. Di-
mensions are 11 x 142 x 3% inches.
Price: $11.99. Outer Circle Products,
Dept. SR, P.O. Box 3667, Merchandise
Mart, Chicago, IL €0654.

Circle 122 on reader service card

Sansur

Sansui’s DA-a607i outboard digital-
to-analog (D/A) converter can handle up
to four distinct digital sources and fea-
tures eight-times oversampling as well
as an analog filter stage. The dual-chan-
nel converter has coaxial inputs fora CD
player, a digital audio tape (DAT) deck,
and a direct broadcast satellite (DBS)
receiver as well as one optical digital
input and two line-level analog inputs.
It has both coaxial and optical digital
outputs for a DAT recorder, two unbal-
anced sets of analog outputs, and one
balanced set; it can convert an unbal-
anced input into a balanced output.

The power supply has separate trans-
formers for the analog and digital sec-

tions. Digital sampling frequencies can
be selected on the front panel for
recording; the unit automatically selects
the proper playback frequency. There is
an putput volume control as well as a
level control for the headphone jack. A
wireless remote control is included. Fre-
quency response is given as 4 to 22,000
Hz +3 dB, dynamic range as 100 dB,
total harmonic distortion at 1,000 Hz as
no more than 0.002 percent, and signal-
to-noise ratio as 115 dB. The converter’s
dimensions are 17% x 5% x 14% inches.
Price: $1,000. Sansui, Dept. SR, 1250
Valley Brook Ave., Lyndhurst, NJ
07071.

Circle 123 on reader service card
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NEW PRODUCTS
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Optonica by Sharp

The Optonica SM-A7S, part of a
revived line of audio/video compo-
nents, is a four-channel surround-sound
amplifier that features a two-channel,
16-bit digital delay system. With nine
audio inputs, three audio outputs, five
video inputs, and four video outputs,
the SM-A75 can control up to fourteen
sources. Its four amplifier sections can
power either two or four speakers; rat-
ings are 35 watts per channel into 8
ohms in stereo mode, 25 watts per chan-
nel in four-channel surround mode,

Iy STRE1UM
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both with no more than 0.8 percent
total harmonic distortion. Frequency
response is rated as 30 to 20,000 Hz. In
addition to Dolby Surround, the unit
has several factory-preset ambience
modes suitable for music, movies, or
sports programs as well as three user-
programmable modes. Bass-boost cir-
cuitry and a wireless remote control are
also included. Price: $599.95. Sharp,
Dept. SR, P.O. Box 650, Mahwah, NJ
07430.

Circle 124 on reader service card

Panasonic

The SL-P3900C, Panasonic’s first
multidisc CD player, uses a removable
magazine that holds up to six discs. The
changer can be programmed to play up
to thirty-six selections from any of the
discs. - Single tracks can be selected
through a keypad on the front panel.
The player can also select a random
program from all the discs in the maga-
zine. Other features include track repeat

and forward and reverse skip/search.
The SL-P3900C uses a quadruple-over-
sampling digital filter. Frequency re-
sponse is rated as 2 to 20,000 Hz +0.5
dB, signal-to-noise ratio as 96 dB, and
dynamic range as 93 dB. A wireless
remote control is included. Price:
$399.95. Panasonic, Dept. SR., One Pa-
nasonic Way, Secaucus, NJ 07094.
Circle 125 on reader service card

Thael

The Thiel CS1.2 Coherent Source
speaker is a floor-standing two-way sys-
tem that has a l-inch aluminum-dome
tweeter and a 6%-inch polypropylene
woofer. The woofer is enclosed in a
cast-magnesium chassis and uses a spe-
cial magnet that is said to increase bass
output and reduce distortion. A sloping
baftle is used for time alignment of the
drivers, and a synthesized first-order
acoustic crossover system is said to pro-
vide perfect time, phase, amplitude,
and power response. Rated frequency
response is 52 to 18,000 Hz + 2 dB; sen-
sitivity is 87 dB sound-pressure level at
1 meter with | watt input. Dimensions
are 102 x 3%2 x 10%2 inches. The CS1.2
is available in black laminate or teak,
walnut, oak, or rosewood veneers.
Price: $1,090 a pair. Thiel, Dept. SR,
1042 Nandino Blvd., Lexington, Ken-

tucky 40511.

Hills Products

The Hills Products CD-BOX (left in
photo) can hold up to sixty compact
discs in their cases. Designed like a fil-
ing cabinet, it has two drawers with
dividers to keep discs upright; both sin-
gle ¢D's and multidisc sets can be
accommodated. The cabinets measure
6Va inches wide, 12% inches high, and
14% inches deep, and they are finished
in black woodgrain vinyl with solid
hardwood fronts finished as shown or

in dark oak, walnut, or black lacquer.
The similar Hills TAPE-BOX (right)
stores up 1o sixty-four audio casscttes or
8mm videocassettes in its four drawers.
Dimensions and finishes are the same
as for the CD-BOX. Prices for either
module: $64.95 in oiled or dark oak,
$69.95 in walnut or black lacquer. Hills
Products, Dept. SR, P.O. Box 1015,
Hillsboro, NH 03244.
Circle 126 on reader service card
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At Marantz, we believe quality equipment should
not become obsolete every six months. Which
separates the Century Series of audio products from
every other line on the market. Quite simply, our
back is your system’s fucure.

Introducing ESL, Environmental Sonic Linking.
This exclusive Marantz achievement lets your
system adapt to whatever technology comes down
the pike. With more (and smarter) input/output
devices than you'll find elsewhere at any price. ESL
marks the end of audio obsolescence.

The Century SR3600 is a receiver so in tune with
today’s needs, you can build your entire entertain-
ment system around it. It links the classic Marantz
legacy of quality construction and unmatched audio
purity with the futuristic world of advanced high-
current electronics.

———_@u--_--._. -

Imagine. Processor loops that can be inserted
before or after the volume control. FM cable input,
kridgeable power supplies, 20 AM/FM presets, even
a Dolby Surround Sound processor. Allin a power-
ful, 120 watt per channel receiver. With other
models ranging from 110 to 35 watts.

It’s the most realistic home theater experience you
can imagine. Without compromising the purity of
the audio signal. Without limiting the high transient
current efficiency (TCE) so necessary for top
speaker performance. And without making our
front side look like Tokyo at night.

Audiophiles, your day has come again. From an
American company that believes in traditional
values like performance, reliability and 1he use of
discrete components. Come back to the future.
With Marantz.

IMeEARaANNEw

20525 Nordhoff St. O Chatsworth, CA 91313-2577
Phone: 818-998-9333 O Fax: 818-998-5475
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NEW PRODUCTS

Monster Cable

Monster Cable describes its T-Series
Turbine Connector as a “‘rethinking” of
the traditional RCA-type phono con-
nector. Named for its resemblance to a
jet turbine engine, the Turbine Con-
nector has a massive grounding shell.
Twelve diagonal cuts along its circum-
ference are said to allow “‘a more com-
plete transfer of the audio signal,” and
the shell’s thickness is claimed to insure
a precise, long-lasting fit. The Turbine
Connector also uses Monster Cable’s
split-center-pin construction and has a
6-micron plating of 24-carat gold. Price:
$35 a pair. Monster Cable, Dept. SR,
101 Townsend St., San Francisco, CA
94107.

Circle 127 on reader service card

Koss

The new top-of-the-line Koss Pro/450
stereophone utilizes a hybrid dual-ele-
ment design that is said to provide
increased bass performance and an ex-
tended dynamic range. According to
Koss, the copper-clad aluminum voice
coil reduces moving mass and increases
diaphragm velocity, and the neodymi-
um-magnet motor structure increases
the rehability and focus of the reference
voltage. The headphones’ multipivoting
“spider” design and patented Pneuma-
lite ear cushions are said to cancel out-
side noise effecively and comfortably.
Two detachable coiled cords, 25 and 8
feet long, are included. Price: $174.95.
Koss, Dept. SR, 4129 N. Port Washing-
ton Ave., Milwaukee, WI 53212,
Circle 128 on reader service card
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Pioneer

Pioneer’'s CDX-M100 D changer
and DEX-M300 AM/FM tuner/control
unit are designed to function either as
add-ons to an existing car stereo system
or as replacements for a cassette-based
system. The DEX-M300 can be dash-
mounted in a DIN-size cutout or at-
tached to a wired remote controller.
The trunk-mounted CDX-M100 uses
six-disc loading magazines—the same
as Pioneer’s home CD changers—and

can be programmed for up to thirty-two
selections from a magazine. Program-
ming for up to sixteen different maga-
zines can be stored in memory. The
DEX-M300 features twenty-four sta- |
tion presets, preset scan, best-stations
memory, and local-seek tuning. Prices:
CDX-M100, $670; DEX-M300, $500.
Pioneer, Dept. SR, 2265 E. 220th St,,
P.O. Box 1720, Long Beach, CA 90801. |

Circle 129 on reader service card ,

Soundesign

The Soundesign Model 4928 portable
CD player has a three-beam laser pick-
up, sixteen-track programming, and re-
peat and search functions. The six-digit
LED display shows the current track
number and elapsed time, and there are
other indicators for pause, repeat, pro-
gram number, and battery level. There
is both a mini phone jack and a line-out
jack, and an AC adaptor is included. The
player can also be powered from a 9-
volt battery. Dimensions are 544 x 1Y4 x
6% inches. Price: $199.95. Soundesign,
Dept. SR, Harborside Financial Center
400 Plaza Two, Jersey City, NJ 07311.
Circle 130 on reader service card
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Great buys—at a great buy:
SAVE UP TO 57°%!

Stereo Review is written for people who want to make
smart buying decisions. We'll help you find the right
stereo equipment—the firs? time you bay—and show
you how to use it the right way. Because sound informa-
tion is the key to getting an audio system that gives you
what you really want.

We test over 70 stereo products in all price ranges
each year. Stereo Review’'s product evaluations tell you
how the components sound. . .identify unique features
.. .compare models to others in the same price bracket.
We warn you about design quirks. distertion, potential
problems. We make the components sutfer—so you
don’t have to.

You'll appreciate our straightforward explanations
of audio technology. Telling you how to get more out of
your equipment. Announcing important breakthroughs.
Clueing you in on professional mainterance tips. The
kind of inexpensive know-how that can make a million
dollar difference in how your system scunds.

Even if you already have the pertzct system, you'll
value Stereo Review's record reviews. An average of 30 a
month, in all categories of music. They ‘Il insure that
your system’s power isn't wasted on inferior recordings.
Use this coupon to subscribe to Stereo Review at UP TO
57% OFE It’s one of the best sound investments you’ll
ever make!

Fo—————————

Stereo Review

| P.O. Box 55627
| Boulder, CO 80322-5627

I

I

|

YES! I want superior sterco sound. |
Please enter my subscription to Stereo

| Review fo- the term checked below: I

I

|

I

I

I [ one yzar (12 issues) $13.94
I O Two years (24 issues) $24 94
| O Three years 1 36 issues) $34 94

CHECK ONE: [J Payment enclosed

I
Mes I
I

Bill me later.

Ms

(ple;;c print full numc)_

Address. S

City_____

State __Zip.

Annual newss and cost 1 $2700. The full one-year subscrip I
tion price is $B.94

Forcign postage: Add =51 year lor Canada. $8a vear I
(pavment in LS. curren -y mustaccompany order) for other I
countrics outride U S amd possessions. Please atlow 30 1o 60
I_dtu s for delivery of firstissuc

8H53 _l




\

Horowitz Plays Mozart Piano
Concerto No. 23; Sonata No. 13
La Sca'a Opera Orchestra/Giulini
DG DIGFTAL 115436

Handel, Water Music The Eng-
lish Concest/Pinnock. **Quite the best
performance...now on the market.”" —
Gramophone Archiv DIGITAL 115306

Holst, The Planets Montreal
Symphony Orchestra/Dutoit.
"|A] stunningperformance... The
best available on both LP and
CD.” —Gramophone London
DIGITAL 115448

Andrew Lioyd Webber, Varia-
tions; more Julian Lloyd Webber,
cello. London Philharmonic Orchestra/
Maazel Philips DIG/TAL 115473

Tchaikovsky, 1812 Overture;

Romeo & Juliet; Nutcracker
Suite Chicaco Symphony Orches-
tra/Solti. A Digital Audio Perfect 10!
London DIGITAL 125179

Viadimir
_Horowitz

Christian Steiner

o

Handel, Messiah (Highlights)
Musica Sacra/Westenburg. Hallelu-

jah Chorus, | Know That My Redeem-
er Liveth, more. RCA DIGITAL 153586

Jascha Heifetz: Tchaikovsky
& Mendelssohn, Violin Con-
certos Chicago Symphony/
Reiner; Boston Symphony/Munch.
RCA 104833

Ravel, Daphnis et Chloe
(Complete) Montreal Symphony/

A Dutoit. 'An absolute
" Y dream performance
—Stereo Review London
§. DIGITAL 115520

Mozart, Overtures Academy of
St. Martin-in-the-Fields/Marriner.
Don Giovanni, Marriage Of Figaro,
7 more. Angel DIGITAL 134267

Brahms, Cello Sonatas Yo-Yo Ma
cello; Emanuel Ax, piano. "Distin-
guished...handsomely recorded
Stereo Review RCA DIGITAL 154044

Kronos Quartet: White Man
Sleeps Music of ves, Volans, Has-
selt, Coleman, Johnston & Bartok.
Nonesuch DIGITAL 140256

Mozart, Requiem Leipzig Radio
Choir: Dresden State Orchestra/
Schreier. “Exceptionally satisfying.”—
High Fidelity Philips DIGITAL 115039

Slatkin Conducts Russian
Showpieces Pictures At An Exhibi-
tion, Classical Symphony, 3 more.
RCA DIGITAL 154358

Pops In Love The Boston Pops/
Williams. Clair de lune, Gymnopédies
Nos. 1 & 2, Albinoni Adagio, Fantasia
On Greensleeves, Pachelbel Canon
more. Philips DIGITAL 125230

Michael Feinstein: Isn’t It
Romantic Title song, How About
You, My Favorite Year, A Fine
Romance, 7 more. Elekira 172393

Horowitz In Moscow The historic
return! Music by Scarlatti, Mozart,
Rachmaninov, Liszt, Chopin, Scriabin,
Schumann, others. DG DIGITAL 125264

Mozart, The Piano Quartets
Beaux Arts Trio; Bruno Giuranna

viola. "Absolutely indispensable.”
—Stereo Review Philips DIGITAL
115271

Copland, Billy The Kid &
Rodeo (Complete Ballets) Saint
Louis Symphony Orchestra/Slatkin
Angel DIGITAL 141491

The Canadian Brass: High,
Bright, Light & Clear Air On The
G String, Masterpiece Theatre Theme,
others. RCA DIG/TAL 144529

Pops In Space John Williams
leads The Boston Pops in music from
Star Wars, Close Encounters, Super-
man, more. Philips DIG/TAL 105392

Pachelbel, Canonin D Also
includes other works by Pachelbel &
Fasch. Maurice André, trumpet; Pail-
lard Chamber Orchestra. RCA 133877

Gershwin, Rhapsody in Blue;
An American In Paris; Con-
certo Pittsburgh Symphony/Previn
(pianist & conductor). Philips
DIGITAL 115437
IPS/6650 E. 30th St

Vivaldi, The Four Seasons The
English Concert/Pinnock. "The fin-
est recording of {it] I've heard.” —
High Fidelity Archiv DIGITAL 115356

Sousa, Stars & Stripes For-
ever Philip Jones Ensemble. Plus
Semper Fidelis, Washington Post,
more. London DIGITAL 115051

5

James Galway —Greatest Hits
Memory, Angel Of Music, Perhaps
Love, Clair de lune, The Pink
Panther, Sabre Dance, Danny Boy,
13 more. RCA 173233

Dvorak, Symphony No. 9
gFrom The New World) Chicago

ymphony Orchestra/Solti. London
DIGITAL 115168

Teresa Stratas Sings Kurt

Weill Havanna-Lied, Foolish Heart,
Lonely House, Surabaya-Johnny, One
Life To Live, more. Nonesuch 124748

Beethoven, Symphony No. 6
&Pastorale) Plus Egmont Overture.

oyal Philharmonic Orch./Previn
RCA DIGITAL 143612

Rossini, Overtures Orpheus
Chamber Orchestra. The Barber Of
Seville, The Turk In ltaly, Tancredi,
5 others. DG DIGITAL 115527

Gregorian Chant Schola of the
Hofburgkapelle, Vienna. 10 Propers
from Graduale Romanum; more.
Philips DIGITAL 115434

Alicia de Larrocha: Falla,
Nights In The Gardens Of
Spain Plus rhapsodies by Albéniz
& Turina. London DIGITAL 115410

Tomita: The Mind Of The Uni-
verse (Live At Linz, 1984) Ode
To Joy, Also Sprach Zarathustra
(opening), more. RCA 173829

Indianapolis, IN 46219 IPS523



Ttee Sternatsonal Freoiw Fotuety

COMPACT DISCS
RECORDS OR

CASSETTES

for just

$400

plus shipping
and handling with
membership

with No Obligation to Buy Anything...Ever!

Fiddler On The Roof Zero Mos-
tel & original cast. Matchmaker
Matchmaker, Sunrise Sunset, It | Were
A Rich Man, more. RCA 100051

Eine kleine Nachtmusik;
Pachelbel Canon; Toy Sym-
B‘hony; more Academy of St.

artin-in-the-Fields/Marriner.
Philips DIGITAL 115530

Pavarotti: Anniversary Che
gelida manina, E lucevan le stelle
Vesti la giubba, Cielo e mar, Addic
alla madre, 11 more. London 115344

Andrés Segovia Plays Bach
Chaconne, Suite No. 3 (solo cello),
Three Pieces For Lute, Gavotte en
Rondeau, more. MCA 163600

Kathleen Battle Sings Mozart
Grammy Award winner! Exsultate,
Jubilate plus 6 arias. Angel DIGITAL
144625

Mendelssohn, A Midsummer
Night's Dream Ambrosian
Singers. Phitharmonia Orchestra/
Marriner. Philips DIGITAL 115546

'( ; his remarkable $1 offer is being made to

=

Artur Rubinstein: Chopin, 14

Waltzes “[His] playing is relaxed,

assured, and wondertully con-

trolled””—American Reccrd Guide

RCA 101987

Perlman: French Violin Show-
ieces Introduction & Rondo

apriccioso, Havanaise, Tzigane,
Poeme, more. DG DIGITAL 115457

{tzhak
Periman

introduce you to an outstanding classical music
membership-—with never any obligation ta buy.

You'll find hundreds of outstanding albums in each issue of the
Society’s magazine, which will be sent to you approximately

every 3 weeks, giving you 19 convenient 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.
But if you don’t, you may return your Main Selection at our
expense for full credit. Cancel your membership whenever you
wish by writing to us. Or, remain a member and take advartage
of future money-saving bargains

Substantial savings with our half-price bonus plan!

For every regular purchase you do make, you may choose a
bonus album for only half of the members’ club price! A ship-
ping/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 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.
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Strike Up The Band—The
Canadian Brass Pla¥s George
Gershwin Title song, The Man |
Love, Porgy & Bess Suite, 3 Prel-
udes, more. RCA DIGITAL 160640

Into The Woods Bernadette
Peters & original cast. Title song,
No One Is Alone, Last Midnight,
Agony, more. RCA DIGITAL 161656

Tchaikovsky, Symphony No. 4
Chicago Symphony Orchestra/

Solti. "Eminently successful: power-
ful, fluent and virtuosic.” — Ovation
London DIG/TAL 125038

Mozart, Symphony No. 41
(Jupiter); more Orchestra of the

18th CenturyfBruggen. Philips DIG/-

TAL 115297

Beethoven, Symphonies Nos.
4 & 5 Academy of Ancient Music
conducted by Christopher Hogwood
L'Oiseau-Lyre DIGITAL 115009

Stravinsky, Petrouchka; more
Montreal Symphony Orchestra/
Dutoit. London DIGITAL 115331

Debussy, La Mer; Nocturnes
Boston Symphony Orchestra/Davis
“The BSO is in tip-top form through-
out.”—Qvation Philips DIG/TAL 115068

Bach, Organ Works Daniel Chor-
zempa plays the Toccata & Fugue in D
Minor; the Prelude, Largo & Fugue in
C; more. Philips DIGITAL 115193
Placido Domingo Sings Tan-
gos Mi Buenos Aires Querido, Alma

e Bohemio, Nostalgias, El Dia Que
Me Quieras, 6 more. DG 105302

Kiri te Kanawa: Ave Maria
Jesu, Joy Of Man’s Desiring; Let

The Bright Seraphim; O Divine Redeemer

more. Philips DIGITAL 115213

Perlman: Mozart, Violin Con-
certos Nos. 3 & 5 Vienna Phil-

harmonic/Levine. "Radiantly sumptuous.”

High Fidelity DG DIGITAL 115146

Rachmaninov, Piano Con-
certos Nos. 2 & 4 Vladimir
Ashkenazy, piano. Concertgebouw
Orchestra, Amsterdam/Haitink.
London DIGITAL 125074

Values up to $47.94

Fhoe  Snternational F semin: Focrety

P.O. Box 91406 - Indianapolis, IN 46291

YES! Please accept my membership in The International Preview Society
and send me, for 10 days’ FREE examination, the 3 albums | have indicated
below under the terms of this offet. | may return them after 10 days and owe
nothing, or keep them and pay only $1 plus shipping & handling.

Please send all selections on: || Compact Disc Cassette Record
Write Select_ion Numbers Here:

|

Mr.
Mrs

Miss  First Name Initial Last Name (PLEASE PRINT)

Address. Apt

City __State — Zip

Telephone (
Area Code

NOTE: Members who selec: 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 USA ouly
|

one membership per famity. We reserve the right to
request additional information or reject any applica-
tion Local taxes. if any, will be addec



MAGNEPLANARS...

Because |
Music Doesn't
Come In Boxes.

| bylan G. Masters

From the $495 per pair SMGa
to the $1995 MG-llla, Magne-
planar® speaker technology
eliminates the box for a more
open, natural sound. And be-
cause Magneplanars are bipolar
—radiating sonic energy tothe
rear as well as forward — the
three dimensional space the
artists occupied while record-
ing is recreated precisely in
your home.

i MAGNEPAN

1645 9th Street
White Bear Lake, MN 55110
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AUDIO Q&A
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Equipment for Ouverseas

1 will soon be renwrning to my
home country, where the electrical
systent operates at 220 volts, 50 tiz.
While I'm in the U.S.. 1 plan to buyv a
stereo svstem to take home. Will I be
able 10 use components made 10 the
North American standard if 1 connect a
220-10-110-volt transformer? And will
my components function properlyv with
50-1i1z AC power?
RONEN MIR
Sunnyvale, CA

As iong as you make sure that the
transformer you usc can handle the
power drain of your equipment, there
should be no problem in converting the
voltages in this way. Check the owner’s
manuals of the components in question
and add up the power-consumption fig-
ures to determine the rating the trans-
former should have. You may have 1o
usc more than onc if you have a large
number of components or if any of
them use a lot of current—power ampli-
fiers arc usually most demanding in this
respect
A fair number of componcents have a
sclectable voltage, however, and these
modecls should be investigated. Most
manufacturers prefer to provide this fa-
cility where they can, becausc it means
that the same units can be sold in many
countrics. But not all jurisdictions allow
multivoltage equipment to be sold, so
you might have to look fairly hard to
find what you nced.
As for the line frequency. most audio

| E— - — _ —
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components will tolerate both 50 and
60 Hz. Again, it makes more sensc for
the manufacturers to make equipment
that wilt handle both than to produce
scparatc versions for different arcas,
particularly since both frequencies are
used in Japan. Only turntables and tape
decks that have synchronous motors,
which use the AC line frequency for
speed regulation, should be avoided, as
they will require fairly extensive modi-
fication for usc in another country.

Early Digital and Stereo

Reading the liner notes with sev-
eral compact discs, 1 noticed thar
some material was digitally recorded
long before ¢n’s were introduced. If they
were recording digitally in the 1970's.
why did we have to wait so long for the
rst compact disc plavers? Also. were
recordings made in the 1950's originally
stereo, or was that created in the digital
remix? |
ROBERT TISHKEVICH
Columbia, MD

The technology of the recording

studio has often been ahcad of
home audio. Efforts to record in sterco
go back almost as far as the phonograph
itsclf. and all the basics for the sterco
disc were developed as carly as 1931,
The first professional sterco tape re-
corder was made in 1949, and it was fol-
lowed six ycars later by its domestic
equivalent. A mini-boom in prere-
corded sterco tapes (open-reel. of |
course) ensued, and many of the record-
ings from that period now being rere-
lcased were mastered both in mono for
general release and in stereo for the tape
market. The sterco disc became a com-
mercial reality in 1958, which increased
the number of sterco masters (although
many rccords were still mono only),
and the introduction of true stereo FM
broadcasting in 1961 ecncouraged the
record companics 10 master everything
in stereo, even though they continued to
rclcasc mono versions for some years.
From the carly 1950’s, thercfore. stereo
master recordings were fairly common;
the ones that existed in mono only are
usually rereleased in that form. so if
your liner notes say a particular record-
ing is sicreo, it almost certainly is.

A similar thing happened with digital
recording. The idea of using computer
technology 1o record music gocs back a
long way. and practical digital studio
recorders date  from about 1972
Throughout the 1970s. several ““audio-
phile” record companics used these dig-
ital recorders. even though the final
product was analog. Now virtually all of
these digital recordings have been rere-
leascd on compact discs.

The delay between the start of digital



Quality Time. Yo.rr morents tocether are too precious towaste That's why Pioneer
created the PD-M700 6-disc CD player Now you can enjoy up 1o six hours of digital musiz
withou? interruption, at the touch of a single autton. -
“icneer inverted the 6-disc €O magazne system. Thisinavative format offers

you multipe programmirg options, cataloging capability and is Jesigned to work in béth
Pioneer home and car multi-CD players: Simgly put, no other CC format offers you s¢
many features and is so easy to use. :

- Picreer offers a complete line of 6-disc CD players, all with Non-Repeating Random
Play. Now. you can spend  ess zime zhanging'vour

music and more time enjoying . Q.D pl O N Em®

&1988 Pionieer Elestronics (USA)Inz, Lanc Beach, CA. For moreirformration, call 1-800-421.1400, We Brlng The Re‘/OIUtion HC'mem
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Call 1-800-458-1312 for easy ondering!
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Headphones that werk with your ears,
not against them.

DT 99 hoad-
phones use “Tffuse
sound fidd equalization based on
new stuaies of how the F:irau eav af-
fects sound. Tis dzsign wroduces ¢ flv
frequency rzsponse, accuraiely =ereati- g
the experiemce of the I'stening e-wizosr-ent.

Hostaphar™ diaphragns cna Neod ;n2"" magieis aze twe riore reasons
DT 990s heve won techrecal cre critizal acck=iw: ¢n Surope ane Amerea.
They . .. debivered a suzerd sound” crd were “. . remerkably omfersable
to wear” acconding to Skereo Rariew.

So if you evmoy osinf 2oursd’(r the muskc. start by finding the Eever
dealer in ycur avea. Call *he reazier respovse ~vrber bebow, or write —
beyerdyamac US, 5-C5 Burr.s Avenue, Hicksviile, NY 11801.

Canada: ELNCVA & Laieert, QcbacFid
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recording and the availability of the €D
had to do with the difficulty of creating
a suitable medium to provide the ob-
vious benefits of digital sound at prices
consumers could afford. The original
pro machines were extremely expen-
sive. and while the interim use of video
recorders with digital adaptors brought
the cost down somewhat, it wasn’t until
Philips and Sony perfected the compact
disc format that digital audio became
practical at the consumer level. By the
time it did, some of the major record
companies had switched to digital mas-
tering for at least part of their catalogs.

Cassette Crosstalk

All three of the cassetie decks I own

exhibit the same annoying prob-
leni: During quiet passages the heavy
beat of the music on the other side of the
tape is clearly audible in the right chan-
nel. I have had the decks checked out by
their manufacturers’ service centers, and
1wo of them have even been replaced, but
nothing seems to help. Tapes made on

friends' machines do the same thing

when I play them, while rapes 1 have
made sound fine on other svsiems.
What's going on, and what can I do
about i1?
RAYMOND TSUI
Nepean, Ontario

Since the eftect is not limited to

one cassetle deck, | suspect that
something clse in your system is (o
blame. To some extent this sort of leak-
age is inevilable: The tracks on a cas-
sette are very close together, and low-
frequency information has a tendency
1o spill onto the next track slightly. The
inner tracks on the tape correspond to
the right channe! in each direction, so it
is there that such crosstalk is likely to
occur. Normally the levels are low
enough that the spurious signal is
masked by the correct one, but it can be
audible when the “‘forward™ signal is
quiet and the “backward™ onc is loud.
Even so, the crosstalk effect is usually
pretty subtle.

On the other hand, I have encoun-
tered one situation in which such leak-
age became annoyingly prominent. The
owner of the system in question was
fond of /ots of bass, and he not only had
powerful subwoofers but habitually
boosted the low-frequency portion of
the program to gut-wrenching levels. In
this case, the phantom bass bccame
much more audible than it would have
been if the frequency response had becn
closer to flat. To some degree, this
might be your problem as well, although
it’s hard to tell without knowing some-
thing about the rest of your system and
about your listening and recording prac-
tices.
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369371. van Halen—
0OUB12. (Warner Bros)

1 s

369314, George
Howard—Reflections.
(MCA)
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389306 Bobby
McFerrin—Simple
Pleasures. ‘EMF»Nanhattan)

(Eprc)

Jackson— Bad.

382079AMic-hael l EA’.IC‘

UILD YOUR COMPACT DISC
OLLECTION.

ROBERT PLAN

NuUYw AND

CBS Compact Disc Club

and take
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362228 George Muc lael—

D’s FOR T¢

369124. Prince—Love
Sexy. (Paisley Park)

David Sanborn—Close Up
(Warner Bros 370304
Talking Heads—Naked
{Fiy/Sire) 369397
Ziggy Marley & The
Melody Makers—
Conscious Party (Virgin)
369512
Murray Perahia, Piano—
Schubert: Sonata, Op
Posth., D. 959 Schumann
Sonata, Op. 22
(CBS Masterworks) 369207
Poison—Open Up And
Say. Ahh! (Enigma) 368688
Boz Scaggs—Other
Roads (Columbya) 368563
Mozart—Violin Concerti
Nos. 14 4; Rondo. K. 269
Cho-Liang Lin; Leppard &
English Chamber Orch
CBS Masterworks) 368274

Brahms—Double
Concerto. Isaac Stern, Yo-
Yo Ma. Abbado. Ch»cago

Sym.
367250
Phlllp Glass—Powaqaatsi
366757

onesuch)

Canadlan Brass—Bach
An Of The Fugue

(CBS Masler) 366740

368027, Sade—
Stronger than Pride.
(Epic)

Joni Mitchell—Chaik Mark
In A Rainstorm (Getter)

366419
Midnight Oil—Diesel And
Dust (Columiba) 366153

Bruce Springsteen—
Tunnei Of Love

b 360115
Beethoven— Symphony
No. 9. Norrington, The

George Harrison—Cloud
Nine (Dark Horse) 365494
Placido Domingo—A
Love Untii the End of Time
CBS) 365262
Vladimir Feltsman—
American “Live” Debut
CBS Masterworks)
365254-395251
James Taylor—Never Die
Young (Columtia) 365189
David Lee Roth—
Skyscraper (Warner Bros
365130
Arthur Fiedler & The
Boston Pops—Capriccio
lhalien-Capriccio Espagnol
364257
Foreigner—Inside

Information (Atlantic) 364018

Steve Winwood—

Chronicles (island) 362525
Stevie Wonder—
Characters

(Motown) 362343

Andres Segovia
Collection, Vol. 1 Music
By Bach

MCA Clas 362293
Neil Diamond—Hot
August Night Il

(& br. 362277
Belinda Carlisle—Heaven
On Earth

MCA 362129
Slmg« - Nothing Like The
Sun (A 361675
Introducing The Hardline
According To Terence
Trent D" Arby (Col

361618

INXS—Kick (Atlar 1 }361519
Diane Schuur And Count
Basie Orch. (GRP: 361048
Kirk Whalum —And You
Know That!

{C oa) 367037

Aafs AT seruarifany

London Classical Players

Cheap Trick—Lap Of {Angel 365619

_uxury (Eprc)

Neville Marriner—Th Kiri Te Kanawa—Sing:
Aoty P O Gershwin (Angel, 359745
Academy Oag Martin-in- Aerosmith—Permanent
the-Fields (Angel} 365601  Vacation (Gette 359075

We've built-in a wide range of choices.
You con select from o wide variety of current
hits and classical fovorites. Qur great introdu
tory offer lets you choose any 6 CDs listed in
this ad for 1€ Fill n and mail the opplicat
we'll send your CDs and bill you for the penny,
plus shipping and handling. In exchonge, you
mply ogree to buy as few as 4 more ot
regulor Club prices) within the next two years
ond you may then concel your membership
onylime ofter doing s
How the Club works. About every four
weeks (13 imes a year| youll receive the Club:
music mogozine, which describes the Selection
of the Month..plus many exciting alternate
new hits and old favorites from every field of
music. In addition, up to six times a year, you
may receive offers of Special Selections
uswally ot a discount ot regular Club prices, for
atotal of up 10 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 alternate selec
tion, or none at all, fill in the response card
always provided ond mail it by the date spe
fied. You will always hove ot least 10 days
which to make your decision If you ever receive

Selections with two numbers contain 2 CDs and

unt as 2

367094. Julio
Iglesias—Non-Stop.
{Cotumbia)
Titany (MCA 361402
Branford Marsalls—
Aenaissance 68
nixa) 363739 Sonnenberg—
Prelenders—The Singles Mendelssohn:

362541 Violin Cancerto. (Angel)
any Selection without having 10 days to decide
youmay returnit at our expense

The CDs y rder during your membership
will be billed at regulor Club prices, which
currently are $1298 1o $1598—plus shipping

ond hondl ng, ond sales tox where applicable
Multiple-unit sets may be higher] There will be
special sales throughout your membership

After completing your enrollment you may con
el membership ot any time

Special Bonus Plan: After you buy 4 CDs ot
regular Club prices, you can build your collec
tion quickly with our money-saving bonus plan
Itlets you buy one CD at half price for each CD
youbuy atregular Club prices
10-Day Free Trial: We'll send details of the
bs operation with your intfroductory ship-
ment. If you ore not satsfied for any reoson
whatsoever, just return everything within 10
days and you will hove no further obligation
So you risk absolutely nothing by sending for
your 6 CDs right now!
ADVANCE BONUS CFFER: As o special offer
to new members, take one additional Compact
Disc nght now and pay only $695. I's o chance
to get another selection at o super low price!

50 write 1n both numbers

CBS COMPACT DISC CIA B: Terre Haute, 1\ 47811

Faith. {Zolumbia

PLUS SHIPPING AND HANDLING
WITH MEMBERSHIP

Handel—Music For The
Royal Fireworks. Menuhin
Royal Philharmonic
M( po! 358937
Beelhoven—P|anc Conc
No 5 Perahia: Haitwik
Concengebouw Orch
CBS Masters 357657
Wynton Marsalis—
Marsalis Standard Time
357640

Brahms—Piano Pieces,
Op. 76 & 119; Fantasies Op
116. Richard Goode
(Nonesuch 357145
Grateful Dead—In The
Dark (Ansta 357087
Randy Travis—Always &

Forever
(Warner Br 356329
Gloria Estefan & Miami

Sound Machine—Let It

Loose (Epc) 356279
Whitney Houston—
Whitney (Afista; 356154

Vladimir Horowitz, Piano
—Favorite Encores
355164

BS Masterwork
Fleetwood Mac—Tango In

The Night
arner Br 354902
U2—The Joshua Tree
d) 354449

Bolling—Suite No 2 For
Flute & Jazz Piano Trio
Rampal, Flute 353771
D. Parton/L. Ronstadt/E.

Harris—Trio
(Warner B 352633

-

366716. Robert Plant—
Now and Zen.
(Es Paranza)

Pachelbel Canon—Other
Digutal Delights. Davis
Toronto Chamber Orch
Fantare 348649
The Police—Every Breath
You Take The Singles
(A&N 348318
Buddy Holly—From The
Ong. Master Tapes MCA

348110
Madonna—True Blue

34

365775. Daryl Hall/
John Oates—ooh yeah!
(Ansta)

Janis Joplin—Greatest
Hits 03] 231670
Glenn Miller Orchestra—
In The Digital Mood (G

347492
Best Of The Monkees—
Then And Now (Arsta

346536
The Beach Boys—Made
InUS.A 346445
Peter Gabriel—So
345777

Anita Baker—Rapture
344622

Elekira

364695. Wynton Marsalis—

Baroque Music
For Trumpets.
(CBS Master works)

Chuck Berry—The Great
Twenty-Eight (Che
343657
A Decade Ot
Steely Dan (M 341073
The Doors—l A Woman
340810
Bllly JoeI—Gveales( Hits
Vols. 18 2
336396 396390
Barbra Streisand—
Greatest Hits. Vol. 2
miya 321380
Motown’s 25 #1 Hits
w 319996-399998
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A New Measurement
Svstem at Hirsch-Houck Labs

ROM time to time 1 have
devoted this column to sig-
nificant changes in our labo-
ratory instrumentation that
have improved our ability to meas-
ure the more subtle characteristics
of the products we evaluate. The
last occasion was on the acquisition
of a Panasonic frequency-synthesis
signal generator, with sterco FM and
sterco TV modulators, whose stabili-
ty, frequency resolution, and ex-
tremely low distortion levels enable
us to measure the most advanced
FM tuners and related products with
some assurance that the test instru-
\ ments are better than the products
being tested. A few years before
| that, the 1QS FFT signal-analysis
| system made it possible to measure
| a number of loudspeaker character-
istics in a live room.

I have also commented on the
I“Icapfrog” effect between the per-
formance of consumer hi-fi compo-
nents and the capabilitics of high-
grade laboratory test instruments.
No matter how good the test instru-
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ments may be, ongoing improve-
ments in tuners and amplifiers seem
to outstrip their measurement capa-
bilities every few years. Most re-
cently, the development of the com-
pact disc, and now digital audio
tape (DAT), effectively made many
otherwise satisfactory instruments
obsolete, as they arc unable to meas-
ure noise, distortion, or audio levels
of signals in the microvolt range.
The same rate of progress exists in
the instrument field, so that over a
similar interval the newest equip-
ment is strikingly more accurate
and sensitive, or simply more versa-
tile and convenient to use, than the
best of a few years carlier.

In 1984, a group of engineers who
had been with Tektronix, a leading
test-equipment manufacturer, e¢s-
tablished a company whose name
succinctly defines their expertise
and goals: Audio Precision, Inc., of
Beaverton, Oregon. The company
has developed a unique test instru-
ment, the System One. Dedicated to
audio testing, its specifications far
exceed the performance capabilities
of the most advanced consumer hi-
fi components. Also, the System
One’s built-in sclf-checking systems
verify that it meets its own specifi-
cations (usually with a large margin
of safety).

The Audio Precision System One
could not have been developed be-
forc personal computers reached
their present state of refinement. It
is essentially a dedicated computer
that is controlled by an IBM or
IBM-compatible personal comput-
er. The user establishes the operat-

—

Tested This Month

Monitor Audi R452/MD
S {)m/«lr System

Audwo Dynamics
CA-2000E
Integrated Amplifier

Koss M/100 Plus
Powered Speakers

PS Audio 100C
Power Amplifier

NEC PLD-910 Surround

Sound Processor

ing parameters of the test system on
the PC's keyboard, and the measure-
ment results appear in a graph or
table on the computer monitor (the
screen can be printed out on a dot-
matrix printer in about 20 seconds
at the touch of a key). The System
One itself is a control-less box, with
input and output connectors being
its only front-panel featurcs.

While many of the AP System
One tests could be made with con-
ventional instruments, few (if any)
of those can approach its measure-
ment range, accuracy, or speed. It
can measurc amplitude (calibrated
in volts, watts, or arbitrary decibels)
from the range of microvolts to well
over 100 volts with 1 percent or 0.1
dB accuracy, and it can calculate
total harmonic distortion (THD)
plus noise from less than 0.001 per-
cent up to 100 percent. The frequen-
cy of a signal between 10 Hz and 500
kHz can be measured with six-digit
resolution and an accuracy of 0.003
percent. Phase angle can be meas-
ured across the audio range, and
beyond, with a resolution of 0.1
degree and accuracy of 1 percent.
The measurement detector charac-
teristics can be set for average, rms,
or peak response, and the instru-
ment contains a number of standard
weighting filters (including CCIR
and A curves) as well as pre-empha-
sis or de-emphasis filters for FM and
TV sound and RIAA phono equali-
zation. Additional custom cqualiza-
tion responses can be programmed
into it by the user.

The System One can be adjusted
to make a full test in a few seconds
or to obtain much higher resolution
by measuring more slowly. It can
drive both stereo channels simulta-
neously and plot their responses si-
multancously. Multiple measure-
ments (such as a family of tone-con-
trol response curves) can appear on
a single display. The analysis por-
tion of the instrument can “track™
the sweeping signal on a test €D and
plot the frequency response (or
channel separation) of both chan-
nels of a CD player simultancously
in the Il-minute duration of the
sweep. In addition to a normal sine-
wave output, the generator section
of the instrument can deliver ran-
dom-noise signals (pink noise), tone
bursts, or a variety of two-tone sig-




The MclIntosh XRT 22
Loudspeaker System delivers |

The Mcintosh XRT 22 is the purest
expression of the loudspeakers
scientist’'s endeavors. it is the one
right combination of component
parts that has eluded the diligent
searcher for the loudspeaker
bridge to the dominion of
reproduced musizal reality. Th2
high-frequency radiator column is
an illustration of the right
combination. The 23 tweeter
elements can reproduce 300 watts
sine wave input power at 20 kHz,
with the lowest measured
intermodulation distortion.
Because each tweeter mechanism
handles a small quantity of the
total power. extremely low
quantities of distortion are
devzloped. The total column
radiates the energy in a half
cylindrical time co-ordinated scund
field. The low distortion,
transparency of sound, cohererce
of sbund images, definition of
musical instruments, and musical
balance is simply a revelation that
you must experience.

Extra Realism
Extra Depth

Extra Spaciousmess
Extra Smoothness
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TS L} 7 CIRCLE NO. 29 ON READER SERVICE CARD
A~ B .. For informat cn on the McIntosh XRT 22 SPEA<ERS ard
other Mcintosh products write:

McINTOSH LABORATORY INC.
Handcrafted with pride in the United States P.O. Box 96 EAST SIDE STATION, DEPT. SR 127
by dedicated. highly trained craftspeople. BINGHAMTON, NY 13904-0096



Youll find the most helpful sh h{mng mfor

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 30day return privileges.

® Discount prices on Sony, Pioneer, JVC,
Teac, Proton, Advent, lanon, Akai,
Kenwood, Canon, AR, Infinity, Bose,
and many more!

Call or send this coupon now
for your FREE Catalog

800-336-5566
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nals for measuring intermodulation

(1M) distortion. And these are only a
few of the capabilities of this re-
markable instrument.

Obviously, the AP System One
can replace a distortion analyzer, an
ultra-low-distortion audio genera-
tor, a swept-frequency audio source,
a random-noise generator, an IM
signal generator, a tone-burst gener-
ator, a frequency counter, an AC
voltmeter, and a graphic plotter. In
certain applications, it can substi-
tute for a spectrum analyzer as well,
and an accessory unit enables it to
perform as a precision digital DC
voltmeter and ohmmeter. Only an
oscilloscope and FM signal genera-
tor are currently beyond its capabil-
ities. Since 1 already have all of
the above-named instruments, you
might think that I would welcome
the chance to gain some room on
the test bench by replacing them
with the System One. Not quite!

For one thing, many measure-
ments do not require the extreme
precision and extended range of the
System One. If only a few spot
measurements are needed, simply
turning on a distortion analyzer and
reading its meter is much faster and
easier than firing up the System One
and going through its setup proce-
dure. Sometimes a glance at a wave-
form on the oscilloscope tells me all
1 need to know. And, of course,
most RF measurements require the
Panasonic signal generator and can
make only limited use of the System
One’s potential.

 So what will the AP System One

do for our test reports? Don’t expect
a noticeable difference in the report
format, since reproducing the sys-
tem’s output graphs would exceed
the space we have in the magazine.
In my experience so far with the
Audio Precision system, it appears
that while it can make many meas-
urements that are beyond the range
of my other instruments, its chief
advantage is the sheer number and
variety of tests it can make very rap-
idly, giving me access to previously
unavailable data that will contrib-
ute to a fuller assessment of the
product being tested. Not all of
these data will necessarily appear in
a given report, but overall we
should be able to provide better
insight into the limitations and
strengths of a product. The System
One is strongest in testing CD
players and other digital products
whose performance challenges the
capabilities of most separate test in-
struments, but I suspect that it can
make a real difference with almost
any component.

Despite its external simplicity, the
AP System One is a very complex
instrument. A few weeks of experi-
ence with it has enabled me to use it
for routine measurements, and a
few that I could never make before,
but it is plain that only through
extended use and understanding of
its inner operation can its full po-
tential be realized. That will come
in time, and I expect that all of us
will benefit. O

ENTERING
CHELMSFORD
OBEY OUR
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! ORDINANCE

“:) ALL CDs MUST
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1988 Koss Corporation

The new Koss. Pria50™ Stereo-
phones deliver ultra-smooth, dis-
tortion-free sound and provide
an excellent way of determining
whether a high-priced audio
component is really worth its
high-price. it'q all possible thanks to Koss’ new
dual-element}design. Each earcup contains
a neodymium element for crisp mids and highs,
plus a low-frefuency poly-driver for extraordi-
nary bass response. Everything else about
the Pro/450 is first-class, too. From the oxygein-

IF SOMEONE TRIES
TO SELLYOU A
A\ $2000CD PLAYER

\\

A COVERYOUR EARS.

|
I

free copper wiring and two detachable cords,
to the unique earcup spider assembly and
genuine leather headtzand that make it as con

fortable to wear as it is to listen to. So if high-

end sound is what you're after, audition the

new flagship of our professional stereophone

line. You'll find that the Koss Pro/450 has the

high-end covered. * 4229 N. Port Washirgtor

Road, Milwaukee, W 53212. Koss Limited.
Burlington, Ontario. kKoss Europe: ®
Stabio-Switzerland. For more in- @ HDSS
formation call 1-800-USA-KOSS. Stereophones
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Until now; separates this good
had to be inconvenient.

Since time immemorial,
dedicated audio buffs have been
forced to choose between
all-out performance or all-out
convenience.

Such a decision is no longer
necessary.

Introducing seriously sophis-
ticated separates that not only
offer performance designed to
bring tears to your eyes, but also
uncompromising remote control
capabilities, as well.

The heart of this remark-
able new stack is the CX-1000U
digital preamp.

You'll find audio and video
switching with 10 audio and 4
video inputs. 5 audio and 2 video
record outputs.

Even optical and coax digital
audio inputs and outputs.

And Yamaha's Hi-Bit, 8 times oversam-
pling digital filter moves unwanted digital
noise so inaudibly far above your music, it can't
possibly interfere.

While our Hi-Bit twin D/A converters
ensure even the lowest level signals are
reproduced with excellent linearity.

Anchoring the power portion of the
trio is the new MX-1000U power amp.

Featuring specs nothing short of
sensational, with a rather awesome
260 watts RMS per channel. (Both
channels driven into 8 ohms, 20-20,000
Hz at no more than 0.003% THD.)

And dynamic power capable of
delivering a phenomenal 1000 watts per
channel into I ohm.

All made possible by Yamaha's exclusive
Hyperbolic Conversion Amplification (HCA)
circuitry that eliminates crossover and switch-
ing distortion and provides extremely high

—

Quite possibly the
most potent remote
to ever grace your

coffee table.

YAMAHA riarimas 0UND amtoae stomie noatn Ta-10000 OO0

dynamic power to drive the greatest possible
range of speakers.

And as a versatile comple-

} ment to the CX and MX-1000U,
we proudly introduce our new
TX1000U tuner.

You'll find a 6-way multi-status
memory to lock in 6 different param-
eters to give you optimum reception.

Plus 24 station presets. Even pro-
grammable station call letters. And more.
Drop by your Yamaha dealer for a
demonstration today.
The experience may be a bit
unnerving at first.
All that uncompromised power and
performance. Plus the convenience of a
full-function remote control.

But we have ®
a feeling you'll get Y AM AH A
used to it.

©1988, Yamaha Electronics Corporation, USA. POQ. Box 6660, Buena Park, CA 90622. For the dealer nearest you, call 1-800-662-6800.
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TEST REPORTS

MONITOR AUDIO R452/MD
SPEAKER SYSTEM

Julian Hursch, Hirsch-Houck Laboratories

ONITOR AUDIO of Cam-
bridge, England, is a
well-known loudspeaker
manufacturer in Great
Britain and continental Europe, but
it entered the United States market
only about a year ago. The compa-
ny’s U.S. line currently ranges from
minispeakers to moderately large
speakers, including both closed-box
and ported systems. All are de-

signed to be placed on stands and
away from walls. The stands are not
included with the speakers but are
available as options.

One of the newest additions to the
line is the R452/MD. A two-way
system like the others, it has a 1-
inch metal-dome tweeter and an 8-
inch woofer with a doped-paper
cone. The ported (reflex) enclosure
is 25 inches high, 978 inches wide,

and 12% inches deep. The cabinet is
finished in genuine wood veneer
(walnut, black ash, or oak is stan-
dard; other finishes are available at
additional cost). The black cloth
grille, which is retained by plastic
snaps, is easily removed to reveal
the finished speaker panel. Each
speaker weighs about 33 pounds,
exclusive of the recommended
stand.

The heavy wooden stand, fin-
ished to match the cabinet, raises
the speaker about 14 or 15 inches
from the floor, depending on wheth-
er the supplied spikes are installed.
When the R452/MD is stand-
mounted, its tweeter is approxi-
mately at the ear level of a seated
listener. The woofer is near the mid-
dle of the panel, and its port is at the
bottom. The stand tilts the enclo-
sure backward slightly, apparently
for improved phase coherence. In-
sulated binding-post connectors,
which also accept single or dual
banana plugs, are recessed into the
rear of the cabinet. There are no
external fuses or user adjustments.

The complementary characteris-
tics of the woofer and tweeter allow
the use of a simple 12-dB-per-octave
crossover. The aluminum tweeter
dome is suspended on a soft poly-
amide surround, and its ferrofluid-
filled, vented-pole design aids in
heat dissipation. The R452/MD, a
relatively efficient speaker, is rec-
ommended for use with amplifiers
rated from 15 to 150 watts output.
The nominal system impedance is 8
ohms, and rated frequency response
is 50 to 20,000 Hz +3 dB. Price:
$1,099 a pair; stands, $189 a pair.
Monitor Audio, Dept. SR, P.O. Box
1355, Buffalo, NY 14205.

Lab Tests

Except for a slight bump between
250 and 300 Hz, which did not
appear in our quasi-anechoic FFT
measurements and was evidently
caused by a room-boundary reflec-
tion, the room response of the Mon-
itor Audio R452/MD was smooth
and relatively uniform across the
audio range. In fact, it came close to
matching the speaker’s rated re-
sponse of +3 dB from 50 to 20,000
Hz; we measured a +4-dB variation
through that range.

The close-miked woofer response,
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including the contribution of the
port, which we measured scparately
and combined with the cone output,
was *+2 dB from 35 to 1,400 Hz. It
spliced readily to the room re-
sponse, with an overlap of more
than an octave, to produce a com-
posite frequency response of +4 dB
from 30 to 20,000 Hz. A slight
“shelving” of the high-frequency re-
sponse, which was about 2.5 dB low-
er above 2,000 Hz than in the octave
below that frequency, was a clue to
the effective crossover frequency,
which is not stated in the system
specifications.

The Monitor Audio R452/MD
delivered an 87-dB sound-pressurc
level (SPL) at 1 meter with an input
of 2.83 volts of pink noise. Though
slightly lower than the system’s 91-
dB rating, this sensitivity is nev-
ertheless typical of systems of this
size. Unlike most spcakers we have
tested in recent years, the imped-
ance of the R452/MD never
dropped below 7.5 ohms (at 170
Hz), and it reached its maximum of
32 ohms at 1,750 Hz (another indi-
cation of the probable crossover fre-
quency). Its two bass resonances
were at 22 and 72 Hz.

Our on-axis FFT frequency-re-
sponse measurement showed a dip
between 2,000 and 3,000 Hz that
was not present at angles off the
driver axis. It also revealed a large,
undamped tweeter resonance at
about 26,000 Hz (the amplitude was
about 17 dB). Since this resonance
did not affect the response below

22,000 Hz, it was inaudible. The
tweeter’s dispersion was excellent,
with no more than a 6-dB difference
up to 20,000 Hz between its re-
sponse on-axis and 30 degrees off-
axis. The group delay, +0.2 milli-
second (ms) from 2,000 to 22,000
Hz, confirmed the linearity of the
tweeter’s phase shift in its operating
range. The woofer’s group-delay
variation, 1 ms overall from 200 to
2,000 Hz, was also very good.

The limitations of a small bass
radiator were evident, however, in
the speaker’s distortion characteris-
tics. With a constant drive of 4
volts, equivalent to a 90-dB SPL, the
distortion increased from less than
0.5 percent, in the 90- to 100-Hz
range, to 6 percent at 50 Hz and 11
percent at 30 Hz. Clearly, the speak-
er’s specified low-frequency limit of
50 Hz is realistic. In pulse power
tests the woofer began to rattle with
a 100-Hz input of 135 watts into its
11-ohm impedance. At higher fre-
quencies, the amplifier clipped be-
fore the speaker distorted signifi-
cantly, with maximum inputs of
385 watts at 1,000 Hz and 765 watts
at 10,000 Hz.

Comments

As usual, we listened to the Mon-
itor Audio R452/MD speakers for
some time before making any mea-
surements. Right out of its shipping
carton, it sounded like a well-
designed speaker. The sound was
balanced, uncolored, and easy,
neither bass-heavy nor shrill.

“... Yep, at peak power levels she’s clipping. ...~

Our measurements essentially
confirmed that impression, though
our composite response curve sug-
gested a stronger low-bass perform-
ance than we actually heard. This
sort of discrepancy is common since
the close-miked woofer measure-
ment yields an anechoic response
that is independent of listening-
room acoustics or speaker place-
ment. In rooms of modest size the
lower-bass register may not be re-
produced at the level such a re-
sponse curve would imply.

Placing a speaker close to a wall,
or even in a corner, can sometimes
make a worthwhile improvement in
its low-bass output. This speaker,
however, like many others, was
meant to be placed in the open, sev-
eral feet from any wall. Such place-
ment delays the first reflected sig-
nals for several milliseconds, im-
parting a sense of spaciousness or
depth to the overall sound. Initially
we put the Monitor Audio speakers
about 18 inches out from the wall,
and they sounded pleasant and lis-
tenable, but not striking in any way.
Later, we moved them about 3 feet
away from the wall, and the im-
provement was dramatic. There
was a more distinct sense of depth
and less tendency for the sound
source to be associated with the

speakers.
Like a number of other British
speaker manufacturers, Monitor

Audio strongly recommends the use
of the pointed mounting feet sup-
plied with their stands. We have
never found that “‘spiking” offered
any audible benefits, and we didn’t
find any with these speakers either.
Furthermore, it was almost impos-
sible to adjust the four pointed feet
to obtain a level, stable base for the
speaker (a plane, after all, is defined
by three points, not four).

With or without feet, the Monitor
Audio R452/MD is an excellent
spcaker, with a fine sense of ‘‘air”
and depth and very good overall
sound quality. It is not unduly large,
heavy, or expensive; it does not
have a bizarre or unconventional
appearance; and it should present
no compatibility problems with any
amplifier we know of. Allin all, it is
an admirable addition to the Moni-
tor Audio line.

Circle 140 on reader service card
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REMOTE SENSOR

ENTER THE NEW

Everything has limitations. Including conventional
CD players.

That's because 16-bit digital processing simply
isn't accurate enough to retrieve all the data that's
on a disc. So some of the music is lost.

Onkyo's linear 18-bit technology, on the other
hand, assures you that all the musical information
gets processed. So you don't lose anything. Even
the subtle clues that tell you about the space the
music was recorded in. And how well the engineer
chose the microphones.

v

Dual Acculinear D/A Converters
with calibrated accuracy to
the 4th Significant Bit.

But getting all the data off the disc is only the first
step. Getting it to your ears is at least as important.

That's why Onkyo developed the Acculinear D/A
Converter. And individually calibrates each one to
minimize crossover distortion. This unprece-
dented accuracy means you'll be able to listen to
music, even at low levels, and still hear the
delicate harmonic structures that distinguish a
Gibson guitar from a Martin.

I i !
.]l‘ 3 Exclusive Opto-Coupling Modules

use light to transmit digital data
and reduce harshness.

Onkyo's extensive use of optical transmission
techniques instead of conventional wiring further
increases musical enjoyment. Proprietary Opto-
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DX-7500

DIGITAL DOMAIN

Coupling Modules at critical circuit junctions
eliminate Digital Signal Interference (DSI) and its
consequent metallic harshness. So you can enjoy
the sound of the Philadelphia Symphony without
wondering if the entire string section was playing
aluminum violins.

The power supply combines low impedance/low
loss transformers, regulators, and capacitors for
high stability and isolation.

Dual transformers in the DX-7500
thoroughly isolate digital
and analog stages.

In addition, the critical D/A converters benefit
from Opto-Drive, a new Onkyo technology that
uses LED/phototransistor arrays for the ultimate
in current stability and operating accuracy. Which

means that any sonic variations you hear will be in
the music, not in the disc player.

And the best part? We didn't reserve these
technical innovations for cne outrageously
expensive flagship model. All the musical
benefits are affordable.

Yes, this is the New Digital Domain.

Audibly significant technology.
Enhanced musical enjoyment.

The New Digital Domain.
Starting at less than $600

Enter it today at your Onkyvo dealer.

ONKYO

200 Williams Drive, Ramsey, NJ. 07446 201.825.7950
If you would like further information, write for the
White Paper on digital technology.

For your convenience, GNKYO and £ TERED REVIEW are prowiding this
special toll free number so you can find out about our new 18 Bit Players.
Just call 1-800-678-8237, and when asked. enter 34510



»THE FACT IS, YOU
SHOULD LISTEN TO NEC.

Faet: Over 1400 movies on
videotape and laser disc
have been encoded with
Dolby® Surround Sound.

Fact: Compact discs have
established a new level of
audio realism.

Faet: TV broadeasts in
rich, full-bodied stereo have
become the rule, ratherthan
the exception.

With all the amazing new
audio source material that's
available these days, it's
understandable that you'd
want to rush right out and
get the equipment you need
to enjoy it.

But the faet is, much of
the equipment that promises
to turn the act of listening
into a big thrill, can actual-
ly turn out to be a big disap-
pointment.

Which is why, when it

comes to the subject of Sur-

round Sound, you really
should listen to NEC.
»NECHAS MORE EXPERI-
ENCE WITH SURROUND
SOUND THAN ANYONE
ELSE.

And that’s not the only
thing that gives us an edge.
You see, NEC Corporation is
the leading maker of semi-
conductors. Since the tech-
nology of Surround Sound is

largely dependent on micro-

digital delay, which lets you
fine-tune delay time, in mil-
lisecond increments, to suit
the acoustics of your room.
And all our Surround
Sound components feature
genuine Dolby circuitry, so
you can take full advantage
of the Dolby Surround
Sound information encoded
onsomany tapes and dises.
What's more, our high-end

components offer a level of

BEFORE YOU
SURROUND YOURSELF
WITH SOUND,
SURROUND YOURSELF
WITH FACTS.

processors, we’'re in a unique
position to create the exact
circuitry necessary to give
you the most lifelike sound.

For example, only NEC
offers digital delay eircuitry
throughout its entire
Surround Sound line.

Many of our compo-

nents have adjustable

Surround Sound that is
unsurpassed by anyone in
the industry.

it’s called Dolby Pro-
Logic Surround.
»PRO-LOGIC. THE BEST
OF THE BEST.

For sheer audio realism, it
rivals anything you've ever
heard in any movie theater.

Pro-Logic circuitry is
remarkable for its ability to

deliver far better channel

and Communications For more information call: (312) 860-9500 x 3210. NEC Home Electronics (USA), INC. @ Doty & 3 registersd nadenark of
75 ON READER SERVICE CARD

separation than conven-
tional systems can: from 26
to 40dB, as compared toonly
about 3dB.

What’s more, Pro-Logic
has an acftive ecenter
channel—a separate, addi-
tional sound track—which
conventional systems lack.

This center channel dra-
matically heightens
realism.

Sound seems to emerge,
not from any given speaker,
but rather from the precise
pointinspacethat it should.

It also moves to follow the
action of whatever’s making
the sound, whetherit's a bee
buzzing slowly across the
screen, or an F-16 blasting
over your head.

»YOU'VE GOT TOHEARIT
TO BELIEVE IT.

The feeling you get from
NEC Surround Sound is
impossible to describe in
words. Which is why you
should ask an NEC dealer
for a demonstration.

It'1l help reinforce one
very important fact:

Certain things in life sim-

ply cannot be compromised.

[ )
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A

INCE its recent reorganization
and relocation from Massa-
chusetts to California, Au-
[ dio Dynamics Corporation
(ADC) has announced a new line of
distinctively styled audio compo-
nents designed to be operated by a
unified system remote control.
l Heading the new ADC lineup is the
CA-2000E integrated amplifier,
| which is rated to deliver 100 watts
per channel into 8-ohm loads from
20 to 20,000 Hz with no more than
0.05 percent total harmonic distor-
tion (THD). The CA-2000E also car-
ries a 4-ohm FTC rating of 120
I watts over the same frequency range
Lwith less than 0.1 percent THD.

DIO DYNAMICS CA-2000E
INTEGRATED AMPLIFIER

Julian Hirsch, Hirsch-Houck Laboratories

Despite its deceptively simple
and unadorned appearance, the CA-
2000E is a full-featured integrated
amplifier. The tone and balance
controls are small, black center-
detented knobs that contrast nicely
with the dark-gray panel. The larger
volume knob is turned by a motor
during remote operation. Except
for the small source/tape-monitor
knobt, the other controls are all
pushbuttons. All control functions
are clearly marked on the panel.

The CA-2000E has inputs for a
tuner, a CD player, an MM or MC
phoro cartridge, two tape decks,
and an auxiliary source. Each
source-selector button contains a

small red LED to identify ths pro-
gram being heard or recorded.
Smaller buttons activate the two
sets of speaker outputs, the infra-
sonic filter, and the loudness-com-
pensation circuit. The DIRECT but-
ton bypasses all switches and active
circuitry between the CD inputs and
the amplifier volume control, elimi-
nating all filters, tone controls, and
the muting function (a 30-dB vol-
ume reduction that can be selected
only from the remote control). The
front panel also has a stereo head-
phone jack.

On the rear apron is a buttan that
switches the phono input between
its moving-magnet and moving-coil
modes. The phono and CD input

JOOK LEUNG

Jacks are gold plated, and the two
pairs of speaker outputs are multi-
way insulated binding posts on Y- |
inch centers that are compatible
with single or dual banana plugs as
well as wire leads.

The circuitry of the CA-2000E
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was designed for optimum func-
tionality rather than merely to
create an impressive list of features.
For example, the infrasonic filter
has virtually no effect in the audible
frequency range above 20 Hz, but it
reduces the output by 29 dB at 4 Hz,
where normal Lp warps have their
maximum effect and can overload
an amplifier, creating intecrmodula-
tion distortion. All inputs as well as
the tape outputs are buffered to
minimize leakage between sources
and interaction with cable charac-
teristics. The tone controls affect
only their assigned frequency
ranges, with no overlap or excessive
sound coloration.

Even the remote control has been
“beefed up”;, it has threc signal
LED’s (one facing upward), so that

the controller need not be pointed at
the amplifier, nor is its useful range
limited to a few feet. There is no
power switch, however.

The exceptionally complcte per-
formance specifications of the CA-
2000E indicate that it has been
designed to drive almost any speak-
er load likely to be found in a home
music system. This capability is il-
lustrated by its impressive dynamic
power ratings of 150, 225, and 325
watts per channel into loads of 8, 4,
and 2 ohms, respectively.

The ADC CA-2000E measures 17
inches wide, 14V2 inches deep, and 4
inches high, and it weighs 22
pounds. Price: $799, including the
system remote control. Audio Dy-
namics Corp., Dept. SR, 851 Trac-
ger Ave., San Bruno, CA 94066.

O High-current capability for
driving low-impedance loads

O No current-limiting circuits;
protected by fuses and output
relays against damage from short
circuits, overdriving, h&}.{h
temperatures, or DC ofiset
voltage

O Phono-preamplifier section
swilchagle for MM or MC
cartridge; uses FET’s and
high-quality precision
components

0O Pushbutton selection of input
source: CD, tuner, ph()no, two
tape decks, auxiliary

O Switchable infrasonic filter with

sharp cutoff at 12 Hz

Audio mute (30-dB) operable

from remote control

O Separate selector switches for
two pairs of speakers

O

FEATURES

O Switchable loudness
compensation; boosts low
frequencies only

O Tape-monitor switch with
(lu|l)|)ing in either direction

O Tone-control turnover
frequencies of 160 and 4,000 tz

O cb-direct switch to bypass all
other switches and circuits ahead
of volume control

O Gold-plated phono and CD input

jacks

Three AC outlets, one switched

Wireless remote control; can

operate complete ADC system,

including CD player. tape deck,
and tuner

O Extra-powertul infrared
controller output for operation
from any point in room

oo

QOutput power at clipping (1,000
Hl;): l]:;;) watts intgPS oims, 196
watts into 4 ohms, 295 watts
into 2 ohms

Clipping headroom (relative to
rated output): 1 dB at 8 ohms,
2.13 dB at 4 ohms

Dynamic power output: 132 watts
into 8 ohms, 242 watts into 4
ohms, 360 watts into 2 ohms

Dynamic headroom: 1.2 dB into 8
ohms, 3 dB into 4 ohms

Harmonic distortion (THD + noise
at 1,000 Hz into 8 ohms): 1 watt,
0.0119%; 10 watts, 0.0073%; 100
watts, 0.03%

Maximum distortion (20 to 20,000
Hz into 8 ohms): 0.02% at 100
watts (20,000 Hz)

LABORATORY MEASUREMENTS

Sensitivity (for a 1-watt output
into 8 ohms): CD, 15.5 mV; MM
>hono, 0.23 mv; MC phono,

024 mv

Phono-input overload (MM): 110 to
130 mv

A-weighted noise (referred to a
1-watt output): CD, —83 dB; MM
phono, —80.4 ds: MC phono,
—79.2 dB

Phono-input impedance (MM):
47,000 ohms i parallel with
140 pF¥

RIAA equalization error: 0.5 di
overall from 20 to 20,000 Hz

Tone-control range: 100 tiz, +6
ds; 10,000 vz, +7 ds

Frequency response: +0.15 dB at
40 Hz, —0.2 dB at 20,000 Hz

Lab Tests

The top of the amplifier ran mod-
erately warm in normal operation,
and it became very hot during our
preconditioning and high-power
tests. During our high-power con-
tinuous-output measurements into
2-ohm loads. the protection circuits
shut the amplificr down, and at one
point the 6.3-ampere AC line fuse
blew. Since these occurrences are
unlikely when the amplifier is driv-
ing spcaker loads, cven those rated
at 2 ohms, with program matenal,
they do not reflect a weakness; rath-
cr, they provide a testimonial to its
protection system.

The 1,000-Hz output clipped at
125 watts into 8 ohms, 196 watts
into 4 ohms, and 295 watts into 2
ohms (the first two measurements
were made with both channels
loaded and driven, the last with one
channel loaded by 4 ohms to avoid
blowing the linc fuse). At most lis-
tening levels, the 1,000-Hz har-
monic distortion was about 0.01
percent into 8 ohms, shightly less
into 4 ohms, and 0.01 and 0.02 per-
cent into 2 ohms.

Through much of the low- and
mid-frequency range, the distortion
was 0.0025 to 0.005 percent at pow-
er outputs from 10 to 100 watts. It
rose at higher frequencies to a max-
imum of 0.02 percent at 20,000 Hz
and 100 watts output. The ampli-
fier’s slew factor exceeded 25, and it
was stable with reactive simulated
speaker loads.

The sensitivity (for a 1-watt refer-
ence output) was 15.5 millivolts
(mvV) at the high-level inputs, 0.27
mvV for MM phono, and 0.024 mv
for MC phono. The respective A-
weighted noise levels (referred to |
watt) were —83, —80.4, and —79.2
ds. The MM phono input over-
loaded at levels from 110 to 130 mv
over the 20- to 20,000-Hz range. The
input’s impedance was 47,000 ohms
in parallel with 140 picofarads.

At the maximum settings of the
bass and treble controls, the re-
sponse was down 3 dB at about 180
and 4,000 Hz, respectively, provid-
ing ample control at the frequency
extremes without affecting the mid-
range response. The basic frequency
response, with the tone controls
centered, was flat within +0.2 dB
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from 20 to 20,000 Hz. In the CD-
direct mode, the response was flat
within 0.05 dB from 10 to 12,000 tiz
and down 0.25 dB at 20,000 Hz. The
infrasonic filter raised the output at
20 Hz by about 0.25 dB and cut the
output off sharply below 15 Hz, to
about —6 dB at our low-frequency
measurement limit of 10 Hz.

The loudness compensation
boosted only the frequency range
below 200 Hz, 1o a maximum of 9
dB at 20 Hz. The maximum boost
was obtained at all volume-control
settings below —20 dB, so that fur-
ther reduction of the control setting
had no additional effect on the fre-
quency response.

Comments

The ADC CA-2000E performed
to perfection in our music system.
Its understated styling and simpli-
fied controls did not limit its operat-
ing flexibility in the least. And even
though the amplifier can do just
about anything one might wish in
an advanced audio system, its oper-
ation is largely intuitive.

The dynamic power capability of
the CA-2000E, especially into 2-
ohm loads, gave it the ability to play
very loud with almost any speaker
without sounding strained or plac-
ing the speaker in jeopardy. We
never drove the amplifier to clip-
ping in our listening tests because
the sound was becoming uncom-
fortably loud (but still clean) before
we reached that point.

Given the ideal characteristics of
the infrasonic filter, we chose to use
it at all times. Leaving the filter on
gave us the freedom to boost the
bass to any degree without risking
damage to the speakers or audible
distortion. Both of the CA-2000E’s
tone controls had excellent charac-
teristics as well, among the best we
have used. They did not significant-
ly degrade listening quality even
when set at their limits.

Finally, the remote control lived
up to its promise. Used anywhere in
the same room with the amplifier,
and pointed in any direction, it nev-
er failed to operate properly. Over-
all, the CA-2000E is a very fine
product and represents an auspi-
cious new beginning for Audio Dy-
namics.

Circle 141 on reader service card

KOSSM /100 PLUS
POWERED SPEAKERS

Julian Hirsch, Hirsch-Houck Laboratories

HE Koss M/100 Plus
“Dyna-Mite” powered loud-
speaker system consists of a

pair of small two-way
spcakers, one of which contains a
20-watt-per-channel stereo ampli-
ficr. The amplifier’s heat sink is on
the rear of the powered speaker,
together with a pair of RCA-type
input jacks, a toggle power switch,
and a volume control that adjusts
the level from both speakers. There
are also insulated spring clips for
the wire connection to the other
speaker, an !8-inch stereo phone
jack for listening through head-
phones, and a two-position switch
to match the amplifier’s input sensi-
tivity to different program sources.
The second (unpowered) speaker
looks just like the poweied unit and
has similar connectors for the cable
joining the two, but it has no built-
in electronics. Each speaker con-
tains two 4l2-inch woofers vented
by a |!2-inch port in the rear of the

cabinet. A l-inch dome tweeter is
located between the woofers. The
crossover frequency is 2,500 Hz.
Thermal circuit breakers protect the
drivers from overload damage.

The attractively finished walnut-
grain wooden cabinets of the Koss
M/100 Plus measure 6 inches wide,
12 inches deep, and 15 inches high
and have removable black grille
cloths. The unpowered speaker
weighs 14 pounds, the powered one
182 pounds. Both speakers are
magnetically shielded, allowing
them to be placed close to a TV set
without affecting the picture. The
system is furnished with the con-
necting cable, signal cables, and an
adaptor for 15- to Ya-inch phone jack
connections. Price: $259.95. Koss,
Dept. SR, 4129 N. Port Washington
Ave., Milwaukee, WI 53212.

Lab Tests

We measured the acoustic output

Lof the Koss M/100 Plus system
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using its own amplifier. The speak-
ers were placed several feet from a
wall on 26-inch-high stands. We
also measured the electrical charac-
teristics of the amplifier at the out-
put terminals normally used to
drive the unpowered speaker, using
amplifier loads of 8§ and 4 ohms
(only one channel at a time was
driven during these tests).

The averaged room-response
variation of the system was only
+2.5 dB from 500 to 20,000 Hz.
Close-miked woofer measurements
indicated a decrease in output of
about 7 dB from 100 to 1,000 Hz.
The output at the woofer cones also
fell off rapidly at lower frequencies,
to about — 18 dB at 50 Hz. Measur-
ing the output at the port extended
the speaker’s apparent response
down to 20 Hz, although the low-
frequency distortion, even at mod-
est volume levels, made the lower
octaves unusable. The effective
crossover between the port and the
driven cones was at about 70 Hz.

Above 80 Hz, the spliced compos-
ite response curve corresponded
reasonably well with what we heard
from the system, showing a broadly
elevated output in the 80- to 300-Hz
range and a relatively uniform and
smooth output above 500 Hz. The
low-frequency harmonic distortion
rose so rapidly below 70 Hz that this
must be considered the practical
lower limit of the speakers’ re-
sponse. The harmonic distortion
(measured at a level well below the
90-dB reference output we use for
most speakers) was 2 1o 3 percent
from 100 down to 80 Hz, then
increased steeply to 7 percent at 70
Hz and 11 percent at 60 Hz.

The impedance of the unpowered
speaker reached its minimum of 4
ohms at 45 and 200 Hz, with low-
frequency peaks of 11 and 13 ohms
at 27 and 90 Hz, respectively. The
maximum of 29 ohms occurred at
1,500 Hz. With an input of 1 volt of
pink noise (using the amplifier’s HI-
level sensitivity setting), the sound-
pressure level measured 82 dB at 1
meter.

At its maximum volume setting
the amplifier delivered 1 watt into 4
ohms with an input of 0.178 volt
(H1) or 0.042 volt (1.0). Its output at
clipping was 34.8 watts into 4 ohms
and 29.6 watts into 8 ohms. The 4-

ohm distortion at 1,000 Hz was
between 0.02 and 0.06 percent from
0.1 1o 30 watts output; at the rated
20 watts output the distortion read-
ings were similar from 20 to 20,000
Hz. Its A-weighted noise was —87.5
dB referred to a 1-watt level. The
amplifier’s frequency response was
+0, —0.3 dB from 20 to 10,000 Hz
and down 1.7 dB at 20,000 Hz.

Comments

Although the Koss M/100 Plus is
obviously intended for convenient
installation in small rooms, or for
relatively noncritical listening, its
usefulness is by no means limited to
those applications. One of its ob-
vious uses is in conjunction with a
portable CD or tape player, perhaps
one including an FM tuner. Such a
combination would form a music
system of surprisingly high quality
for its small size and modest cost,
and it would be suitable for installa-
tions where conventional compo-
nents might not be considered.

In the absence of a portable
player, we connected the M/100
Plus to a deluxe CD player costing
about six times the price of the
speaker system. The results werc
quite agreeable. The tiny woofers
delivered a clean and well-balanced
sound, making up for the lack of

deep bass by a healthy amount of
middle and upper bass (this tradeoff
is typical of small speakers, al-
though not very many we have
heard are as successful at it as
these). The tweeter also did its job
superbly, with a strong output to
20,000 Hz or higher and very good
dispersion.

The amplifier of the Koss system
contributed to its performance in no
small measure. We have often sus-
pected that the power ratings of
some powered speakers were exag-
gerated, but without disassembly of
the speaker it is usually impossible
to verify them. We were pleasantly
surprised at the conservatism of the
amplifier ratings for this system—
30 to 35 clean watts per channel is
not typical of low-priced **20-watt”
amplifiers.

Although the Koss M/100 Plus
may not be the answer to an audio-
phile’s dream, it was not intended
to play that role. Given an appro-
priate program source, it can deliver
a quantity and quality of sound
completely out of proportion to its
size and price. Furthermore, it is
strikingly attractive and would not
be out of place in many rooms
where a conventional hi-fi system
would be aesthetically unsuitable.
Circle 142 on reader service card

“Poor Wallv—it’s sad to see a guy go down so far. A vear ago he had the best
system in town: a $45,000 pair of Infinsties, a $2.500 Micro Seiki turntable, an
$£8.000 tube amplifier, a top-of-the-line Mclntosh tuner. Now look at him!”
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HE PS Audio Model 100C

dual-mono power amplifier

is rated to deliver 120 watts

per channel into 8-ohm
loads from 20 to 20,000 Hz with no
more than 0.1 percent total har-
monic distortion. Its 4-ohm rating
1s 200 watts per channcl. Although
it resembles a number of other basic
high-power amplifiers externally,
the PS100C incorporates several
unusual design concepts that set it
apart.

The input stages of the PS100C
use matched JFET’s (junction field-
effect transistors), and it has high-
speed matched bipolar output tran-
sistors. The intermediate stages em-

PS AUDIO MODEL 100C.
POWER AMPLIFIER

Julan Hirsch, Hirsch-Houck Laboratories

ploy full complementary circuitry,
and the amplifier is completely di-
rect-coupled from input to output.
Because the open-loop gain of the
PS100C is relatively low, the ampli-
fier uses only 12 dB of overall nega-
tive feedback, which minimizes
slew-induced distortion. Despite the
small amount of feedback, the am-
plifier’s harmonic distortion re-
mains low at any frequency or pow-
er output within its ratings.

No electronic current-limiting cir-
cuits are used to safeguard the out-
put transistors. Speaker fuses, one
for each channel, serve that pur-
pose, and their location in the feed-
back loop effectively eliminates any

distortion that might otherwise re-
sult from variations in the fuses’
resistance caused by temperature
changes during high-power opera-
tion. The speakers are protected
against the presence of a DC voltage
offset in the output, which might
damage the speakers or cause dis-
tortion, by an active servo circuit
with a 1-second time constant. Even
the lowest program frequencies are
unaffected by this circuit. The pow-
er supply uses a specially wound
high-current transformer with a sep-
arate 25-ampere bridge rectifier and
30,000 microfarads of filter capaci-
tance for each channel.

The all-black PS Audio 100C is
relatively large and heavy for its
power rating. It weighs about 40
pounds. The 19-inch-wide front
panel, slotted for rack mounting, is
5% inches high and ¥ inch thick,
and the chassis extends 12 inches
behind the panel (not including the
1 Va-inch-deep heat-sink fins that oc-

JOOK LEUNG
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Now that the picture on our
big screen televisions is
just about perfect,we decided to
work on something else.




Our 35" direct-view
monitor/receiver has our exclusive
Diamond Vision® Il picture tube
and a wide band video
amplifier capable of 560 lines of
resolution, compared to the normal
340lines

A miTsuBisin

The Home Theater System speakers
have a 12" cast frame woofer,
5"midrangeand a
titanium dome tweeter. And
individual controls let you vary the
midrange and tweeter levels.

[ts not the easiest thing Introducing Mitsubishi your favorite movies, sporting
being perfectionists. Home Theater Systems.Our  events and programs the kind

Justwhenyouvedeveloped  newseries of integrated com-  of fidelity a television alone
a35-inch television thatsevery  ponents thatdoesforsound ~ could never produce.

bit as clear and sharpasconven-  what weve always done for Thanks largely to our new
tional size sets, you see some- sight: Make itlarger thanlife. ~ M-AV1 audio/video receiver.
thing else that could stand Now, alongwithapano-  Notonly does it produce a wall-
some improvement. ramic picture, our Home shaking 125 watts of power;*

Or, in this case, you hear it. Theater componentscangive  but it comes equipped with the



same kind of Dolby

| Surround™sound you

hear in theaters.
On-screen displays

give you simpleinstruc-

tions for switching from

the VCR to the CD

One remote controls everything in this ad

player to the cassette deck and
soon. And a single illuminated
remote lets you control every-
thing from the comfort of your
own recliner.

For ademonstration,
minus the recliner, visit an
authorized Mitsubishi Home
Theater Systems dealer.

Ournew M-AV]
audio/viceo -ecenar delivers
125W/Ch. with 25 °N/Ch.rear
Dolby Surround™
The connectors are gold plated,
and all funcrions ar cisplayed on

screen in an easy-to-rzad men 4.

Our M-C5:00CD player
features 8-imzs ovesampling
and 18-bit digita’ anal>g coneesters.
And our M-T5100
dual cassette deck comes with.
both Dolky’ Band C.

With horizoatal reolution
eater than400 lmes, our
S-VHS/Hi-Fi VCR cun gererute
animage thats67%
sharper than exdincry VCRs.

And see with your own
ears how great it sounds.

23

<
ciectric dales Amernca, inc

2 MITSUBISHI
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cupy most of the rear apron). There
are an input phono jack and a pair
of multiway binding posts for cach
of the channels.

The amplifier has no external
fuses; the two speaker fuses and a
power-line fuse are located inside its
case. Other than the nameplate, the
front panel contains only a rocker-
type power switch and a small red
LED power-indicator light. Price:
$1,195. PS Audio, Dept. SR, 4145
Santa Fe Rd., #2, San Luis Obispo,
CA 93401.

Lab Tests

Although the PS100C’s heat-sink
fins became quite hot during the 1-
hour preconditioning period, the
rest of the amplifier remained com-
fortable to the touch. In normal
operation the amplifier stayed cool
and the heat-sink fins became only
slightly warm.

The outputs clipped at 134.5
watts when the amplifier was driv-
ing 8-ohm loads at 1,000 Hz. Into 4
ohms, the output at clipping was
209 watts. The 2-ohm clipping pow-
er level could not be measured since
the speaker fuse blew before clip-
ping occurred. In dynamic power
tests, the output was 120 watts into
8 ohms, 220 watts into 4 ohms, and
272 watts into 2 ohms.

The PS100C’s slew factor ex-
ceeded 25, its output rolling off
smoothly as the frequency was
raised to our limit of 500 ktiz. The
amplifier was stable with reactive
simulated spcaker loads. Its low-
level frequency responsc was per-
fectly flat from 5 to 20,000 Hz,
reaching —3 dB at 100 kHz. An
input of 125 millivolts was required
for a reference output of 1 watt, and
the A-weighted notse level was
—90.5 dB referred to 1 watt.

Driving 8-ohm loads at 1,000 Hz,
the amplifier’s total harmonic dis-
tortion was under 0.02 percent from
1 to 50 watts, reaching 0.058 percent
at the rated 120 watts. Into 4 ohms,
the distortion was typically 0.03 to
0.05 percent up to 50 watts, rising to
0.1 percent at 150 watts and 0.14
percent at 200 watts. Into 8 ohms,
the distortion at rated power was
under 0.06 percent from 20 to 3,000
Hz, rising to just under 0.2 percent
at 20,000 Hz. At half power and one-
tenth power, the distortion rcadings
were lower, less than 0.025 percent
and 0.016 percent, respectively, up
to 3,000 Hz and rising to 0.125 and
0.1 percent at 20,000 Hz.

Comments

The PS Audio 100C more than
lived up to our expectations. Al-

O Dual mono amplifier rated for
120 watts per channel into 8
ohms, 200 watts into 4 ohms

O High-speed matched bipolar
output transistors

O Matched JFET input transistors

O Complementary-symmetry
configuration

O Direct coupled from input to
output

FEATURES

O Only 12 dB of overall negative
feedback

(] llca\?‘-duly, high-current power
transformer

O Separate power-supply rectifiers
and hlters for each channel

O Speaker fuses in feedback loop

O DC offset protection by servo
with l-second time constant

1,000-Hz continuous power output
at clipgingz 134.5 watts into
ohms, 209 watts into 4 ohms
Clipping headroom (relative to
rated output): 0.5 dB into 8
ohms, 0.12 dB into 4 ohms
Dynamic power output: 120 watts
into 8 ohms, 220 watts into 4
ohms, 272 watts into 2 ohms
Dynamic headroom: 0 dB into 8
ohms, 0.42 dB into 4 ohms

LABORATORY MEASUREMENTS

Harmonic distortion (at 1,000 Hz):
8 ohms, 0.0175% at | watt,
0.058% at 120 watts; 4 ohms,
0.033% at 1 watt, 0.14% at 200
watts

Sensitivity (for a l-watt output):
125 mv

A-weighted noise (referred to a
I-watt output): —90.5 dB

Frequency response: +0 dB from
5 to 20,000 Hz; —3 dB at
100,000 Hiz

— [

though its power ratings are not as |
high as those of some amplificrs we
have used, it can casily drive vir-
tually any home speaker system to
very high levels. In the process, it is
not likely to gencrate audible levels
of any of the multitude of forms of

Although the PS Audio 1000
resembles a number of other
basic power amplifiers
externally, it in('(nf)()mles'
several unusual design
concepts that set it apant.

distortion that have been postulated
or detected in the output of ampli-
fiers.

The PS100C impressed us not so
much by its sheer power as by its
total silence. Of course, the absence
of a cooling fan contributes to that
silence, yet the coolness of the am-
plifier’s exterior was striking in
comparison with most similarly
rated amplifiers. But there was also
not a trace of vibration or buzz from
the power transformer, 10 say noth-
ing of the extremely low residual
noise in the amplifier’s outputs. In
fact, the only external evidence that
the amplifier was in usc was the tiny
red powcr light on its panecl
Strangely enough, the only small
criticism we could level at the
PS100C concerned the power indi-
cator. It is recessed into a narrow
groove extending the full width of
the panel and can be seen only when
viewed from directly in front. From
most parts of the room it was com-
pletely invisible, and it is only too
casy to forget that the amplifier is
running.

In our listening tests, the PS100C
sounded essentially like most other
high-power amplifiers we  have
used, which is to say that it had no
sound character of its own. Our
concept of a good amplifier is one
that delivers all the power you will
ever need, plus a healthy reserve,
with total reliability and with abso-
lutely no added noaise, distortion. or
other unpleasantness under any op-
erating conditions. By those criteria.
the PS Audio 100C is a superb
amplifier.

Circle 144 on reader service card

46 STERFO REVIEW OC FOBFR 1988




Plain Vanilla

Not only do we design and build it, we know how to put it together ....simple as pain vanille.
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...a sound investment.
CIRCLE NO. 68 ON READEF SERVICE CARD



TEST REPORTS
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NEC PLD-910

HE NEC PLD-910 Surround

Sound Processor is designed

to create a listening-room

sound field containing the
multiple delayed signal components
associated with a concert hall, sta-
dium, or almost any other live-
music environment. It also contains
a Dolby Pro Logic Surround decod-
er for performance similar to that of
the professional Dolby Stereo sys-
tems used in movie theaters. When
used to decode the soundtracks of
Dolby-encoded videocassettes or
videodiscs, this feature enables the
home viewer to