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An earful of n

Looking at them, youd
never suspect that graphite,
kapton, polypropylene and
neodymium are all that
musical.

But polypropylene, when
its injection-molded and rein-
forced with radially-aligned
graphite fibers in our IMG
woofer, becomes Stanley
Clarkes battering ram bass.

Graphite, in the form
of thousands of tiny, hollow
spheres in our Polyspherite™
dome midrange, sounds
exactly like Kenny Gf alto
sax on fire.

And kapton, stretched
into a micro-thin diaphragm
and suspended between
powerful neodymium mag-
nets in our EMIT k tweeter,
is the steam rising from Jeff
Hamiltons cymbals.

All these disparate
materials, in the hands of our
speaker designers, are trans-
formed into the most positive
proof that the State of the
Art has taken a significant
step forward.

Introdugng the new RS Series.

These six speakers
embody everything we know
about the physics of trans-
forming exotic plastics and
rare-earth metals into music.

Their drivers are unlike any
youve seen or heard before.
Drivers we had to invent
because there were none this
musically accurate before.

Their very cabinet
profiles are shaped by our
understanding of the behavior
of soundwaves.

And their grilles display
the mobius emblem that has
adorned the most critically

acclaimed speakers in the world.

Yet, for all its state-of-the-
art engineering, exotic, space-
age speaker materials, and
extreme sonic accuracy, the
RS Series wasnt created for
the money-is-no-object
audiophile.

Its price range of only
$85 to $530 per speaker puts
the RS Series well within the
reach of most people who,



ew technology.

frankly, dont even care about
our use of photo-etched
aluminum voice coils and
Monster Cable® internal
wiring. Because it only the
music that really matters.

For all these reasons —
musical, technical and eco-
nomic — we invite you to bring
a favorite record or CD to your
Infinity dealer and hear it as
you've never heard it. Through
the new Infinity RS speakers.

We promise you all the
passion and excitement you
can handle.

Which, since youre as
hooked on music as we are, is
exactly what you deserve.

INfinity

We get you back to what its
all about. Music.

©1989 infinsty Systems, Inc 9409 Ouensmauth Avenue, Chatsworth, CA 91311, (818) 7099400 A Harman International Company.  1n Canada. 11 Ry Gray, Lid. 14 Laidiaw Blvd Markham. Ontano Canada L3PIW7, (416] 294-4833
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Even as the prices of luxury cars go
sky-high, Sony brings luxury car stereo
down to earth. Introducing the CDX-R77,
Sony’s most affordable car compact
disc player ever. At this price, your CDs
at home needn’t be home-bound any
more. Now you can enjoy their rich,
dynamic sound wherever you drive.
Sony's stirring CD performance gives
the automobile a new type of mobility.
Upward mobility.

The CDX-R77 just had to be from Sony.
After all, Sony invented the compact disc
and we've been'making car CD players
longer than anyone.Which means we've
had more time to refine our technology.
More experience making our players
rugged to withstand the tortures of the
road. And more opportunity to build in
valuable features like our SSIR AM/FM
tuner, switchable amber or green
illumination to match your dashboard,
and the ability to handle the
new, smaller CD-3s directly.
The CDX-R77 is so attractive,
we even made the CDX-R79
—a slide-out version you

can keep in your hands and

out of the hands of others.

With Sony car CD players at prices like
these, it's easier than ever to travel first
class. So before you buy your next car
stereo, audition the Sony CDX-R77 and
CDX-R79.Your ears will convince you:
anything less is just pedestrian.

SONY.

THE LEADER IN DIGITAL AUDIO™

£ 1989 Sony Corporation of America.
Sony and The Leader m Digital Audio are trademarks of Sony
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THANKS TO SONY,
THE PRICE OF LUXURY
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Onkyo DX-7500 Compact Disc Player, page 37
Ohm CAM 16 Speaker System, page 39 ‘
Ortofon Model 540 Phono Cartridge, page 42

Hafler XL-600 Power Amplifier, page 48
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Everv now and then you've got
\X/I_I' Y NF ) to put some distance between vou
N OU and the rest of the world. And
nothing helps you do that like vour
"[C) G[*: | IT OLTF music and components from
Sherwood.
OF YO[JR SY SF l\/l Sherwood audio components

combine the right halance of leg-
endary engineering with advanced
electronics for superior music
reproduction.

And if the Sherwood name isnt
S enough of a guarantee, there’s our
@3} 8 CERTIFIED PERFORMANCE
B You'll see it right on the carton. Not
arecap of the specs, but the actual
measurements of the unit inside.

No one else takes that extra
step. So look for Sherwood compo-
nents and create a system that's
good for your system,

@ Sherwood

ey \ LIVE PERFORMANCE SOUND
- o —— \ 13845 Artesia Blvd. Cerritos, CA 90701

Tl ©1988 Inkel Corporation

CIRCLE NO. 103 ON READER SERVICE CARD



BULLETIN

by Christie Barter
and Rebecca Day

TV'S GOLDEN ANNIVERSARY
The Electronic Industries
Association is sponsoring an
exhibit that begins this month at
the Smithsonian Institution's
National Museum of American
History in Washington,
commemorating the first fifty
years of television broadcasting.
The exhibit, entitled “American
Television from the Fair to the
Family, 1939-1989,” will run until
next April and will include
artifacts, souvenirs, antique TV
receivers, and video segments
from the early days of television.

A COMPACT HI-FI CAMCORDER
JVC has introduced the first
compact, Super VHS camcorder to
incorporate hi-fi stereo recording.
Priced at approximately $2,500,
the GR-S707U is designed for
professionally oriented
consumers. Features include
audio dubbing, time-lapse
recording, an animation function,
built-in self-timer, 8-lux low-light
sensitivity, and a two-speed 8-to-1
macro-power zoom lens.

RELIEF AND RECORDS
TO THE USSR

Mobile Fidelity Sound Lab of
Petaluma, California, which has
held an exclusive licensing
agreement with the state-owned
Russian recording company
Melodiya for several years, is
donating all profits from 1989
sales of Melodiya recordings to
the Armenian Relief Society. . ..
Columbia Records is reportedly
the first Western pop label to ship
recordings in bulk to the Soviet
Union for retail distribution there.
Included in the shipment of
20,000 albums were two of the
record industry’s all-time best
sellers, Michael Jackson's Thriller
and George Michael’s Faith, as
well as recordings by Bruce
Springsteen, Cyndi Lauper, the
Rolling Stones, the Bangles,
Journey, and Billy Joel.

VICTIM OF THE YEN
Kyocera is no longer marketing
audio products in the United

States, citing economic reasons.
The company said financial
pressures brought on by the
stronger yen forced it to look for
sources other than Japan for
manufacturing, but it could not
get, the quality it needed to
differentiate its products from
others on the market. Servicing
and warranties for Kyocera brand
products will be handled by the
parent company's U.S.
headquarters in Somerset, New
Jersey, and by a network of
independent service centers.

CELEBRATIONS

Blue Note Records, the jazz label
reactivated in 1985 and
distributed now by Capitol, is
currently observing its fiftieth
anniversary with an artist roster
that includes Stanley Jordan, Lou
Rawls, Michel Petrucciani, and
Dianne Reeves. Highlighting the
year-long celebration will be a
number of special compilations
and a Blue Note 50th Anniversary
Concert Tour.

The French classical label
Harmonia Mundi is observing its
thirtieth year with the release of
a special toxed set of six cD's
offered for the price of two.

The Stockholm Philharmonic is
currently celebrating its
seventy-fith year and has
produced, on the Bis label, a
special package of eight CD's
featuring its music directors and
prominent guest conductors over
the last three quarters of a

century.

STEREO TV SPREADING

About 520 TV stations in the
U.S. are equipped to broadcast in
stereo, according to a survey done
by the newsletter Television
Digest. The survey found that 146
NBC affillates are equipped for
stereo, more than the ABC (64)
and CBS (72) affiliates combined.
The PBS network has 82
stereo-equipped affiliates, and
there are 154 independent
stations with stereo capability.
The survey also found that an
estimated 99 percent, of U.S.
homes are within range of at least
one TV station broadasting in
stereo.

POP SUPPORTS POP

Pepsi-Cola has joined Philips,
the Dutch electronics firm, in
backing the 1989 World Music
Video Awards scheduled for April
14. The two-hour telecast from
London will be picked up from the
satellite feed to the U.S. by Fox
Broadcasting. . . . The title track
from Madonna’'s new album, “Like
a Prayer,” released by Sire on
March 15, was introduced earlier
in the month as a two-minute
prime-time-television Pepsi
commercial. . . . The recent
American Music Awards telecast
on ABC (January 30) served to
introduce George Michezel's
current Diet Coke commercial.

KEITH IN A CAN

In a move aimed at hard-core
fans, Virgin Records has
temporarily retitled the new
Keith Richards album, “Talk Is
Cheap,” and repackaged it—in a
tin can. Premium priced at $24.98
list, as befits a collectors’ item,
“Keith in a Can" conslists of an
embossed metal container,
designed by Timothy Eames,
containing three 3-inch
compact discs and a twelve-page
booklet with art work and notes.
The three ¢D-3's hold all eleven
tracks of the original Rolling
Stone’s first solo effort, but the
edition in this format is limited.
Get it while you can!

I'FRRY ALLEN
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The Polk Revolution Gontinues!

High Fidelity Magazine

LM early six years ago the audio world was stunned by
Matthew Polks introduction of revolutionary SDA tech-
nology. While other designers had been concentrating on
small refinements to existing loudspeaker technology,
Matthew Polk opened the door to new frontiers of
exciting realism in sound.

True Stereo SDA technology maintains stereo separa- | F
tion all the way to your ears, something which no '
conventional speaker can achieve. Corventional speakers
make it sound like the musicians are trapped in the
speaker boxes or in the small space between them. Polk's
patented SDA speakers fill the entire width of your
listening room with sonic images so breathtakingly real
that its just like having the musicians in the room with
you. They must be experienced to be believed!

Introducing the SDA SRS 2.3 L , gl

Introduced two years ago, the flagship SDA Signature -
Reference System (SDA SRS) is the ultimate expression of
loudspeaker technology. A two-time winner of the pres-
tigious Audio Video Grand Prix Award, the SDA SRS was
recently chosen by the editors of Stereo Review magazine
fof their ultimate dream system.

Now being introduced, the SDA SRS 2.3 offers all of the
benefits of third generation SDA technology in a slightly
more modest package. It is the perfect speaker for those
listeners who demand the best and mest exciting listening
experience but who cannot accommodate the larger
SDA SRS.

Words can never fully express the thrilling experience
of listening to the new SDA SRS 2.3. Effortless reproduc-
tion at live concert levels, distortion free, body-tingling
bass and room-filling stereo imaging are executed so
flawlessly that when you close your eyes you'll forget
that you are listening to speakers at all: Visit your local
Polk dealer and experience them for yourself

polkiaudio

he Speaker Specialists ® ‘

5601 Metro Drive, Baltimore, Md. 2121%

Where to buy Polk Speakers? For your nearest dealer, see page103. J
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IS

YOUR
CLASSICAL
MUSIC
SUFFERING
FROM

POOR
HOUSING
CONDITIONS?

High resonance housing will put any tape in a nasty mood.
*TDKSO‘EAL Especially when pests, such as modulation noise, gnaw on the
purity of digitally sourced music.

At TDK, we believe the formula for perfect reproduction
includes not only technologically superior tape, but housing that
enhances its performance.

Our incredible new SA-X, for example, features an ultra
low resonance SP-ARII mechanism. By utilizing our unique co-
molding technique, the unified two-layer shell realizes maximum
total rigidity to improve refiability. Which drastically reduces
modulation noise—an enemy of clear, pure sound that even
noise reduction systems are powerless against.

This undesired “noise” is also attacked by SA-X's rev-
olutionary magnetic characteristics and smooth, flat tape
surlace. first, there are the densely packed and uniformly
distributed ultra fine Super Avilyn magnetic particles. Then,
there is the advanced dual coating technology.

Together, the result is an unbelievably quiet tape with an
exceptionally low bias noise of -61.0 dB. Plus, low and high
frequency MOLS of + 5.0 dB and -6.5 dB respectively,

And SA-X, which provides transparent reproduction of the

most powerful digital sources, is available in convenient lengths
of 46, 60 and 90 minutes.

 &TDK.

SUPER PRECISION ANTI-AESONANCE
CASSETTE MECHANISM B

IECO/TYPEN HIGH POSITION

M < |

- SAX %

EXTRA HIGH RESOLUTION/RESOLUTION EXTREMEMENT ELEVEE

BE——
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More amazin than ever

Introducing the new Silver Edition Amazing Loudspeaker with
Sonic Holography® Generator and Electronic Conirol System.

By looks alone you know this isnoordinary  that psychoacoustically “zooms” you back from the speakers. Called the Gundry
speaker. The Silver Edition trades a bulky, boxy Perspective, this effect creates the illusian of concert hall depth ahead of you
cabinet for unfettered musical freedom. lts full- without disturbing overall frequency balance. Combine it with Sonic Hologra-
range ribbon transducer is open to the room, pro-  phy?® Sub Bass generation and the Silver Edition's own innate ability to create a
jecting seamless 25 Hz to 40,000 Hz sound both vast, open listening space, and vou have a truly amazing aural phenomenon.

forward and back, creating near-photographic More than just a reproducer of music, the Amazing Loudspeaker Silver
imaging and realistic spatial ambience. Its three Edition becomes  restorer of sonic reality. In its most minute, organic detail.
enclosureless, twelve-inch subwoofers deliver bass Finally, there is one more very realistic thing about this new Amazing Loudspeaker
% that'stactilely tight and deep. model. Its price. Far less than vou might pay for conventional loudspeaker designs
And each ﬁfty four-lnch piano-lacquered panel looks as good as it sounds. which can’t begin to match the Silver Edition’s warmth, vitality and spaciousness.
While occupying less than two square feet of floor space. Reawaken vour sense of amazement with an audition at
Up to this point we've described a brilliant, unconventional and yet proven vour nearest Carver dealer <oon.

dipole speaker design. One which offers openness, detail and sonic impact ‘ar in
excess of its modest price. And which solves inherent problems plaguing far
more expensive ribbon transducer designs.

But in order to fully earn the title “Amazing Loudspeaker,” Bob Carver
has endowed the new Silver Edition with even more technology.

Atits heart is an Electronic Control System. Not an “equalizer”to
compensate for shortcomings, but three dramatic sound enhancement cir
cuits, plus bass “Q" and high frequency trim adjustments in 4 single com-
pact component.

Select Sonsc Holography™ for the spectacular, 3-dimensional imaging
High Fidelity described as seem-
ing to “open a curtain and reveal
...musical forces extending
behind, between and beyond the
speakers.” With any CD, record,
tape or video sound source.

Add ultra-low fundamen-
tals below 20 Hz with a Sub Bass
generator that detects and
enhances existing low level
information. On bass-shy record-
ings, it takes advantage of the
Silver Edition’s long-throw free-
air subwoofer system to restore
bone- shaking musical reality.

There's even a unique circuit

POWERFUL MUSICAL ACCURATE

Carver Corporation, P.O. Box 1237, Lynnwood, WA 98046
For more information or the dealer nearest you, call 1-800-443-CAVR Digtributed in Canada by. evoLuTIoN (Z) AuDIO INC.



Accelerate to audiophile performance in the automotive
environment. Introdcing the first high-power, pull-out
cassefte/receivers good enough to be called Harman Kardon.

Harman Kardon autasound is backed by more than thirty-five
years of leadership in advanced audio technology. Always
innovative, Harman Kardon (s responsible for such audio
breakthroughs as uftrawidebanawidth, low negative feedback,
High instantaneous Current Capability, Phase Locked-Loop FM
luning and the world's first stereo and high fidelity receivers.
Applying its technical expertise to autosound, Harman Kardon
delivers quality perfarmance that's designed for the home, built
for the road.

The latest components from Harman Kardon's complete line of
mobile electronics are designed to perform both together and in
conjunction with existng systems. Sleekly styled, these units
offer American-desigred ergonomics for ease of operation: A
calculated, precise front panel Iayout truly makes listening easy,
even under the most demanding conditions.

The CR131 and CR151 powered™ cassette/receivers feature the
same premium heads used in Harman Kardon's renowned high-
end home systems. Teamed with Doiby B noise reduction and
precise, bi-directional azimuth adjust, they provide true 20Hz to
18kHz bandwidth (+ /- 308) while driving hiss and distortion to
new lows. Both modeis include quartz-synthesized FM sections,
18 FM and 6 AM presets, and dual fader-controlled pre-amp
outputs. The CR151 alids Dolby C, full-logic feather-touch
transpont, special Hi-Q interference rejection and external
processor loop.

To double, the output, add the CA212 haif-DIN in-dash power
amplifier for solid, clezn, reliable power* with advanced
protection circuitry angl 05% THD. Incorporate the CQ10
7-band equalizer ano'vou can optimally contour the sound to
the specific environmental conditions of any automotive system.
Convenience features include a front panel mini-jack input for
portable stereos or CD's. It offers a built-in electronic crossover
1o-allow for additional subwoofer system expansion. The CQ10's
extraordinary flexibility makes it an important adaition to any
sophisticated component system.

Classtcall+ designed, innovatively driven. Accelerate to
audiophile performance with Harman Kardon.

‘Our ratimgs are as distortion-free as our amps. Unlike many
manufactcrers, Harman Kardon uses only the conservative FTC
measuremrent standard. The CR131 and CR151 deliver 12 Watts
per chanre! into 4 Ohms. 20Hz-20kHz with less than 0.9%
THD. Beware of "peak power” ratings, measurements at 1k
banawiatt: only or those with as much as 10% harmonic
distortion.

CR151 p——

Autoreve:se Hi- o O —— )
Power Pull-Out = ST — ¥
Cassefte/Receiver | J."'—_-“. L
* PLL qrartz tun- ™' gng i x W=
ing  Hi-Q inter- — T olon

ference rejection

18 FM / 6 AM presets with scan e Dual azimuth heads
* Dolby B/C** NR e Music search # Full logic transport
* Key-off release & tape end eject ® Separate bass/tre-
ble e External processor loop » 2 preamp outputs

® 12 + 12W RMS/ch.

cQaro - ; TFE R R
1/2-DIN Equalizer/Elec- L Ry R e ¥
tronic Crcssover o o

10dB bocst/cut

50, 200, 500, 1K, 3.2K, 8K & 16K bands e Pontable

CDhtape player front & rear panel jacket o

80/125/2Q00Hz 2-way electronic crossover e Fader

CA212 ; - y
1/2-DIN Fower Amplifier o -
12 + 12 W RMS into 4

Ohms 20-20kHz w/less

than 0.59% THD e Low negative feedback design e

Advanced protection circuitry

**Dolby is a trademark of Dolby Licensing Corp.

For more mformation and your nearest dealer call toll free
1-800-525-7000 Ext. 101 or write 240 Crossways Park
West, Box 9101, Woodbury, New York 11797
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In-Home Performance In-Dash.
Inevitably Harman Kardon.




“Why all
Boston Acoustics
speakers sound alike.

(More or less, that is.)”

Andy Petite, chief designer, Boston Acoustics.

“At Boston Acoustics, live music is our basic reference
standard. And since we design each of our speakers to
sound musically accurate, all of our systems have a
remarkable sonic resemblance.

*“Any full-range speaker system, whatever its size, The A40 Series I1.

should have good octave-to-octave tonal balance and Our most popular bookshelf system.
..attains an aura of spaciousness surpassed

wide dispersion. We provide these qualities in all of our only by some of the far more expensive
speaker systems—from the A40 bookshelf to the T1000 multi-directional speakers.” The New York Times.
tower. (From our long experience in listening to many Suggested retail: $170 a pair.

competitive speaker lines, the same can be said of only
afew.)

“In larger rooms and at higher listening levels, the
differences—and the superiority—of our more expen-
sive systems begin to emerge. They can play louder
without strain, and reproduce deeper bass. But this
doesn 't detract from the musicaliry, accuracy and tonal
balance of our smaller speakers.

“How much sound a speaker produces in your listen-
ing room also depends on the room’s size, the music
you listen to, and how loud you play it. Because all
Boston Acoustic speaker systems—bookshelf, floor-
standing and tower—meet all our standards, there’s at
least one that should meet your special requirements
and conditions. *

“So when you visit a Boston Acoustics dealer, ask to
hear a Boston speaker. Any Boston. We can’t promise
you perfection, but we will bring you as close to the
music as the state of the art allows.”

**It certainly helps that we design and build our own
speakers—all with the same high quality materials. Fur-
ther, we manufacture all our speakers to such tight toler-
ances that any two samples of a given model are virtually .
identical. And to insure this, we test each completed Introducing the T930 Tower System.
system—every single one—before it leaves the factory. Combines our finest midrange and tweeter

e - e . . 2 with a new 10-inch long-throw woofer.
Finally, sonic similarity is especially important with Suggested retail: $800§ pair in walnut

surround-sound systems. An all-Boston system assures veneer, $650 a pair in black woodgrain
the greatest sonic impact.” laminate.
Boston Acoustics

70 Broadway, Lynnfield, MA 01940 (617) 592-9000
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| Carver

The Silver Edition of Carver’s Amaz-
| ing Loudspcaker system combines a
full-range ribbon driver with three 12-
inch, very-long-throw subwoofers that
have a bipolar dispersion pattern. Fre-
quency response is rated as 23 to 40,000
Hz —3 dB, impedance as 8 ohms, and
sensitivity as 88.5 ds. Recommended
power range is 60 to 1.200 watis per
channel. The system includes an out-
board clectronic controller with a Sonic
Holography generator, a sub-bass syn-
thesizer. and a “‘gundry perspective”
circuit that can modify upper-midrange
output to make the sound source appear
1o be further back than it is. The speaker
pancls are 54 inches high, 27Y2 inches
wide at bottom, and 10 inches dcep.
Finish is ebony lacquer with silver high-
lights. Price: $2,195 a pair. Carver
Corp., Dept. SR, P.O. Box 1237, Lynn-

l wood. WA 98036.

| Case Logic

| Case Logic’s CD-60 carrying case can
hold sixty €D's. The soft-sided case has
a nylon outer shell, padded with foam
rubber. and plastic trays inside. There is
a detachable shoulder pad and strap.
Colors arc black. gray. or blue. Price:
$39.95. Case Logic, Dept. SR. 6930

‘ Winchester Circle. Boulder, CO 80301
Circle 120 on reader service card

L

Bang & Olufsen

Bang & Olufsen’s Beosystem 4500 is a
wall-mountable system consisting of a
matching receiver, CD player, cassette
deck, and turntable. All the components
can be controlled with a single handheld
Beolink remote unit. The system can
feed remote speakers in other rooms
through optional B&O Master Control
Links.

The Beomaster 4500 AM/FM receiver
is rated for 100 watts per channel into 8
ohms and has twenty presets. The Beo-
gram CD4500 compact disc player uses
quadruple oversampling and has a mo-

Teac

Teac’s AG-75 AM/FM receiver is rated
for 75 watts per channel. It features a
discrete output stage. matrix-surround
circuitry, connections for two tape
decks with dubbing in both directions, a
CD input with a €D direct switch, and a
twenty-cight-key remote control with a
motorized volume control. The quartz-

torized lid. A special disc clamp holds
cD’s firmly when the player is vertically
wall mounted. The Beocord 4500 is an
autoreverse cassette deck with Dolby B,
Dolby HX Pro, and automatic head
demagnetization. The radial-tracking
Beogram 4500 turntable includes a
built-tn phono preamplifier. Prices: re-
ceiver, $1,098; Cbh player and cassette
deck, $800 each; turntable, $499; rc-
mote control, $175. Bang & Olufsen of
America, Dept. SR, 1150 Feehanville
Dr., Mount Prospect, IL 60056.

Circle 121 on reader service card

PLL. frequency-synthesis tuner section
has sixteen presets and auto-scan tun-
ing. Capture ratio in FM is rated as 2 dB,
alternate-channel sclectivity as 50 dB,
AM suppression as 55 dB. Price: $399.
Teac, Dept. SR, 7733 Telegraph Rd..
Montebello, CA 90640. |
Circle 122 on reader service card
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Altec Lansing

Altec Lansing’s Model 511 four-way
tower loudspeaker is designed to give
listeners control over the tonal balance
of the system. Its crossover system has
four level controls: The first, for the two
10-inch long-throw woofers, provides a
choice of three rolloff curves. Other
controls allow * 3-dB level adjustments
for the upper bass, midrange, and tre-
ble. Frequency response is rated as 20 to
22,000 Mz *3 dB. Users can select
either normal amplification or bi-, tri-,
or quad amplification by connecting the
gold-plated jumper on the back of the
spcaker. Input terminals are made of
heavy-duty gold-plated copper. Cabinet
dimensions are 57 x 13 x 13% inches.
Price: $3,000 per pair. Altec Lansing,
Dept. SR, Milford, PA 18337.

Circle 124 on reader service card
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Coustic

The Coustic RX-728 car cassette re-
ceiver features the company’s Auto-
Aligned Azimuth system, said to elimi-
nate high-frequency losses associated
with azimuth misalignment. Rated to
deliver 25 watts per channel, it has
quartz-PLL. frequency-synthesis tuning,
twelve AM/FM  presets.
pinch-roller release, Dolby B and Dolby
C noise reduction, and metal-tape
equalization. Price: $315. Coustic,
Dept. SR, 4260 Charter St., Vernon, CA
90058-2596.

Circle 123 on reader service card

ignition-off’

Memorex

To make it easier to record typical
compact disc albums on cassetie tape,
Memtek has added three new lengths to
1ts high-bias Memorex HBS 11 line: 46,
76, and 100 minutes. The 60- and 90-
minute Memorex HBS Il casscttes will
continue to be available. Prices for the
new lengths: C-46, $1.59; C-76, $1.99
C-100, $2.59. Memtek Products, Dept.
SR. P.O. Box 901021, 1600 Two Tandy
Center, Fort Worth, TX. 76101.

Circle 125 on reader service card

T MEMOReEX

Pioneer

The Elite C-91 is Pioneer’s top
preamplifier. It can control up to five
video sources and two audio tape decks
along with inputs from a CD player, tun-
er, and MM or MC phonc cartridge. The
dual-mono construction isolates the left
and right audio chanrels to reduce
crosstalk, noise, and distortion. There
are scparate power supplies for each
channel and a third for the video cir-
cuits, displays, relays, microprocessors,

and electronic switches. The circuit
boards are said to be isolated from
vibration and other external distur-
bances. Included is a “smart” remote
control that can learn the infrared codes
for virtually any other remote-con-
trolled component regardless of manu-
facturer. Price: $1,400. Pioneer Elec-
tronics, Dept. SR, 2265 E. 220th St..
Long Beach, CA 90801-1720.

Circle 126 on reader service card
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i Onkyo

Onkyo’s TA-R300 cassctie deck has
Dolby HX Pro in addition to Dolby B
and Dolby C noise reduction. It features
quick-autoreverse using an optical sen-
‘ sor rather than mechanical devices to

Velodyne

Velodyne’s SA-7 forward-firing tower
subwoofer incorporates the company's
High Gain Servo technology. An accele-
rometer-based correction loop is said
virtually to eliminate harmonic distor-
tion at any frequency or output level.
Distortion is rated as no more than 2
percent at 25 Hz. The 12-inch driver has
a sufl; low-mass cellulose cone, a 56-
ounce magnet, and a copper voice coil
said 10 be capable of more than | inch
of pcak-to-peak excursion. The built-in
amplifier is rated at 100 watts rms, 400
watts peak. Speaker-level crossovers al-
low integration with an audio or video
system, and a mono line-level input can
be used with external crossovers or sur-
round-sound processors. The cabinet
measures 332 x 13¥% x 15% inches.
Price: $995. Velodyne Acoustics, Dept.
SR, 1746 Junction Ave., San Jose. CA
95112,

Circle 128 on reader service card
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reverse tape travel. lts Accubias circuit
automatically sets the deck for the tape
type being used. A remote control is
included. Price: $360. Onkyo, 200 Wil-
liams Dr.. Ramsey, N1 07446.

| Panasonic

. ]

The Panasonic SL-NPIl portable
compact disc player can operate on two
aA-size NiCad rechargeable batterics for
up to 2 hours. The batteries are said to
recharge in 3 hours using the supplied
AC adaptor. The supplied one-bution
four-function remote control plugs into
any headphone cord. An auto-power-off
function operates if the player is left in
the stop or pause mode for more than 5
minutes. The SL-NP11 uses quadruple
oversampling. Weight is about 14

ounces with batteries. Price; $349.95.
Panasonic, Dept. SR. One Panasonic
Way, Secaucus. NJ 07094,

Circle 127 on reader service card

-

Phoenix Gold

The Phoenix Gold Optical Fiber Sys-
tem, OFS-1, 1s designed specifically for
car audio and transmits four signals
through one fiber-optic cable Vi¢ inch in
diameter. Claimed advantages of the
OFS-1 system include its small cable
size, immunity to radio-frequency and
electromagnetic interference, elimina-
tion of capacitance and resistance prob-
lems, and elimination of ground loops.

HeHs

Selins Tovhawsbogy

The transmitter unit (left in photo) can
be mounted in the dash next to a cas-
sette receiver or CD plaver. The receiver
unit (right) is designed 1o be mounted
near the system amplifiers and cross-
over, connected by short RCA cables. |
Price (including 20-foot cable): $225.
Phoenix Gold. Dept. SR, 8 Jackson Rd.
Marblehead. MA 01945,

Circle 129 on reader service card



Freshairand
wide-open spaces.

Introducing the first tuner/ preamplifier that
includes Carver’s remarkable sonic enbancements.

We didn't invent the preamplifier/tuner combination. We just
gave it what it's always needed:

Fresh air —Aremarkable FM tuning system that virtually
eliminates station noise and multipath interference.

Wide open spaces —The ability to recreate 3-dimensional
sonic redlity with your existing speakers.

Asymmetrical Charge-Coupled FM Detector: At the
touch of a button on the'CT-Seven's burnished face plate, mutipath
distertion, interference and distant station noise are dramatically
reduced. Yet stereo separation, space, depth and ambience are not
onfy retained, but seemingly enhanced by the lack of background
noise. Choose 6 FM and 6 AM presets by remote control or scan the
broadcast band in auto or manual mode. You may even discover
“new” stations which were previously unlistenable!

Sonic Holography® Generator. The CT-Seven is capable
of redefining your perception of music by recreating the multi-
dimensional sound stage of a live performance. According to some
of America's top reviewers, Sonic Holography® .. seems to open a

- curtain and reveal a deployment of musical forces extending
bebind, between and beyond the speakers. The effect strains

all (50w

credibiliy”And you can create it from any steren sound source.
With your existing speakers.

Useful features and remote control. The CT-Seven
includes an ultra-low noise phono stage pre-preamplifier for both
moving magnet and meving coil cartridges plus dual tape monitors,
CD input and AUX for video sound. Instead of distortion-inducing
electronics, the CT-Seven’s remote volume contra! is motorized for
smooth control and smoother sound quality.

The CT-Seven’s powerful partners. Only Carver gives you
four perfectly matched power amplifier choices each using Carver’s
cool-running Magnetic Field Technology which dispenses with
bulky power supplies and power-wasting external heat sinks... . yet
which is so rugged it’s used in the world’s largest touring professional
sound systems.

Fresh air, wide oper: spaces and serious power at
your Carver dealer. Switch between the CT-Seven and the most
expensive tuner in the room to hear Asymmetricz| Charge-Coupled
FM Detection work its magic. Turn up the volume to live perform-
ance sound levels and discover the impact of true dynamic headroom.

And then get ready for another pleasant experience when you
discover just how affordable performance like this can be.

CARVER

(ARVER

POWERFUL

« Carver Corporation, P.O. Box 1237, Lynnwood, WA 98046
For more information or the dealer nearest you, call 1-800-443-CAVR

MUSICAL

ACCURATE

Distributed m%a%aby.ev)ownon (&) avoio inc.
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Recordable CD’s

I just read the January “Bulletin.”
Where do CD enthusiasts write to com-
plain to the RIAA and IFPI about their
opposition to the recordable compact
disc? I was so excited when I first heard
about a recordable compact disc—the
ability to preserve my personal record-
ings forever: the kids. the dog barking,
etc. Then I heard nothing about it for
months while I patiently waited. Now
this! I don’t normally write letters, but I
am so angry right now I'll need a bulk
rate from the Post Office!

CARL TENNEY
Ringoes, NJ

You can write to the Recording Industry
Association of America at 1020 19th St.,
N.W.. Suite 200, Washington, DC
20036. The International Federation of
Phonogram & Videogram Producers is
at 54 Regent St., London WIR 5PJ,
Great Britain.

Keith Richards

The last sentence of Steve Simels’s
review of the new Keith Richards
album in January highlights, probably
unintentionally, the Jagger/Richards
mystique. Mr. Simels calls the album *a
convincing declaration of artistic inde-
pendence from one of rock’s most
influential figures.” The reader cannot
tell if the phrase “‘one of rock’s most
influential figures™ refers to Richards
himself or to Mick Jagger. I suspect that
Mr. Simels intended the former.

Richards’s album is not bad. The
problem is that you have to listen to it
about twenty-five times before you start
liking it. In the old days (up to and
including “Exile on Main Street”), it
only took about twenty-five seconds.

ROBERT KANEDA
U.S. Embassy, Paris

CD Reissues

Music Editor Christic Barter’s com-
ments (February, page 62) about the sig-
nificance of reissued material on CD’s
are valid and useful. It might be said
that the reissues alone are worth the
investment in a CD player. There is one
problem that I have found with some
“reissucd™ material, however, particu-
larly jazz recordings: Some analog re-
cordings are being released on CD as
reissues when the material consists par-
tially or entirely of alternate takes. For
example, at least half of the sclections
on Columbia’s Miles Davis-Gil Evans
“*Miles Ahead™ CD are alternate takes. |
have no problem with the release of
alternate takes or alternate solos if they
arc identified as such. The problem is
that Columbia and other record compa-

nies do not always let the buyer know
when CD’s contain alternate takes.

STEWART VANDERMARK

Natick, MA

Cataloging Tip

In the letter from W. S. Hubbard in
the January issue, “*Cataloging a Collec-
tion,” Mr. Hubbard suggests that the
computer program dBase II1+ is the
best choice for this purpose. But dBase
111+ is an elaborate relational data-base
program, not easy to use and quite
expensive. The type of reports that Mr.
Hubbard describes, as well as much
more elaborate reports, could casily be
produced by a program of the ‘“‘file
manager” (or *“flat file”) type, in which
only one data-base file is open at a time.
This kind of program is much cheaper
to buy and much easier to learn. I am
using PC-File Version 1.04 for exactly

the same application as Mr. Hubbard.
JOSEPH RICHARD
Yorktown Heights, NY

Longer CD’s

With the hope that you have not set
off a Guinness Records type of search
for the longest-playing CD with “CD
Stretch™ in February’s *“*Letters,” let me
report that I purchased a Pilz compact
disc that exceeds the seventy-nine-min-
ute length of the Angel CD of Strauss’s
Eine Nacht in Venedig. The Pilz disc is
Dvortak’s Stabar Mater in a recording
by the Radio Symphony Orchestra of
Ljubljana. Its length is seventy-nine
minutes and thirty-eight seconds, and at
a retail price of $6.98, it must be the

most “‘generous’ CD yet produced.
WILLIAM G. MILLER
Lancaster, PA

Rykodisc’s “*Mission of Burma™ CD
by the group of the same name is eighty
minutes and eight seconds long.

SEAN MCGOLDRICK
Brooklyn, NY

Thanks to the other readers who also
cited 'Mission of Burma."

High-Definition Television

In a reply to a letter in the January
issue, Technical Editor William Wolfe
said, ... fortunately, the FCC has
ruled that it will consider only those
HDTV [high-definition television] de-
signs that are compatible with the cur-
rent NTSC system.” STEREO REVIEW
should be leading the charge against
that decision, not applauding it.

For twenty-five years, Americans
have put up with color Tv images of sig-
nificantly lower quality than those
available in Japan and Western Europe

because the FCC insisted on making
our color TV compatible with 1940's-
technology black-and-white receivers.
Now, astonishingly, the Commission
wants to cripple 1990°s HDTV by tying it
to the same obsolete technology, now
half a century old. Sort of like saying the
new Stealth bomber must be made with
parts interchangeable with a B-25!
Clearly, the search should be for the
best available picture.
STEPHEN D. LEONARD
Mesa, AZ

William Wolfe replies: While some
1TV prototypes based on non-NTSC-
compatible systems do outperform their
NTSC counterparts in some areas, the
differences are often subtle and may not
be discernible ar all under real-world
viewing conditions. Because the FCC is
a governmental body, political and eco-
nomic considerations are unavoidably
part of its decision making. But its rul-
ing in this case is still “fortunate”
because it means that every American
will still be able to wartch 1v, whether he
can afford a new 1DV set or not.

S lz()(‘/fing Tactics

As a retail salesperson, [ enjoyed Ken
C. Pohimann’s “*How to Buy a CD
Player™ (October) up to the point where
he said, *“Hit the player a few times on
the top and the sides to ascertain the
pickup’s ability to track.” Why does
cveryonc feel it is necessary to beat,
poke, and pound on equipment? If you
test drive a Mercedes, do you drive it
into a wall to ascertain the bumper’s
ability to withstand the shock? I think
you might encounter some difficulties
when you return it to the dealer.

I don’t want a customer to bang, hit,
or otherwise abuse any piece of equip-
ment on my sales floor. This merchan-
dise will someday be owned by a valued
customer. Even though there may be no
cosmetic damage, who is to say what
the life expectancy might now be? Until
you can convince manufacturers to give
stores frec floor samples to be beat on,
please refrain from advising people to
test equipment in this fashion.

BRENT THULL
Columbia, MO

Corrections

An incorrect address was given in the
March test report on the Wharfedale
Diamond 111 speaker. Wharfedale's
U.S. address is 1230 Calle Suerte, Ca-
marillo, CA 93010.

In the photo on page 142 of the
November 1988 issue, the singer shown
with Luciano Pavarotti is not Edita
Gruberova but the Chilean mezzo-so-
prano Victoria Vergara. a
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Family Affair. If youtre looking for a plece to take the family for some great entertainment,
don't move an inch. Because with Pioreers S0” projection montor, you can turn an everirg
at home into a night at the mavies.

It's a fact. No other proection monitor delivers a brighter, sha-per picture. Images
are as crisp and clear from the sides as they are head on. Plus you gzt built-in digital Doloy
Surround™ sound capability and the ccnvenience of a “Smart Remate™ control.

So if you wart the bast, you only have one ¢hoice: the full line of projection monitors
from Pioneer. Finally, theater-quality en-ertainment in your own horre. Just make sure ycu

have plenty of popcorn. (LD :
PIONECER
® We Bring The Revolution Home”

5 1988 Pioneer Electronles (USA} Inc., LongBeach, CA Por mwore information, calf 1-800-421-1404. Dolby Sarround is a trademark of Dolby Laks, Inc
& E.T. The Extra-Terrestrial is avadable 3n MCA Hcme Vicea, cassette and video laser disc. © 1982 Universal City studios, inc. All Rights Feserved




HE headlines in British news-
papers last summer un-
doubtedly sent chills down
every CD owner’s spine:
*Compact discs ‘fade out af-
| ter eight years’ use,” > the Manches-
ter Guardian said.** The CD Contro-
versy—Music Giants on the War-
path as Manufacturer Claims Those
‘Everlasting” Albums Fade Away.
Warning: The Years Can Leave
Your Discs in Dire Straits,” the
Duily Mail trumpeted. The hecad-
lines accompanied highly publi-
cized articles on the alleged deterio-
ration of compact discs, or, as it
came 1o be known, “CD rot.”

A few weeks ecarlier, the British
magazine New Scientist had re-
ported on CD tests conducted by the
Japanese pressing plant Ultech for
Mobile Fidelity Sound Lab, which
was experimenting with metals oth-
er than aluminum for the reflecting
layer of CD’s. The company was
looking for a metal more durable
than aluminum.

The Guardian picked up the story
and asked the U.K. disc manufac-
turer Nimbus Records for more in-
formation on the longevity of CD’s.
It then quoted Nimbus officials as
saying that certain CD’s would begin
to self-destruct within eight to ten
years because inks used for labeling
had “*begun to eat into the protec-
tive lacquer™ coating, oxidizing the
reflective aluminum layer and mak-
ing the CD’s unplayable.
| Amid the uproar that followed,
subsidiaries of Philips and Sony, co-
developers of the compact disc, 1s-
sued statements to the press.

The Philips response was issued
by Philips and DuPont Optical
Company (PDO), which is the
world’s largest manufacturer of
compact discs: ““We have produced
nearly 200 million CD’s throughout
Europe and America,” PDO said,
*and no one has ever complained of
‘fade-out’ ettects. We have over fif-
teen years’ experience in manufac-
turing optical discs. During this
time we have conducted continual
testing, including artificial aging,
under severe environmental condi-

tions, and our original discs, now
fifteen years old, are still not show-
ing signs of quality loss.”

In another statement, Leon Vo-
gels, worldwide managing director
of consumer media at PDO, said:

“We foresaw the potential danger of |

corrosive inks and other noncom-
patible materials destroying the alu-
minum layer by oxidation. So we
got our chemistry and materials
right, and obviated that problem
from the word go. It simply doesn’t
happen to PDO discs.”

Sony Corporation of America
said: “*This is not a CD format prob-
lem. Theoretically speaking, it is
true that materials used for CD pro-
duction, including ink for the
printed label, may show some kind
of chemical change over time. Such
change could damage a compact
disc if the materials are not chosen
carefully. . . . Before launching com-
pact discs to the market, Sony con-
ducted accelerated aging tests which
show no change of the product even
after more than ten years’ time.
Sony has continued to conduct such
tests on a permanent basis ever
since.”

Even Nimbus, which started the
whole flap, pulled in the reins a bit,
1ssuing a news release that called the

WHERES THE ROTY

A SPECIAL REPORT ON CD LONGEVITY BY REBECCA DAY

Guardian story an “oversimplifica-
tion.”” The company, which itself
had encountered problems with la-
beling ink eating through the lac-
quer coating and oxidizing the alu-
minum layer, had its own reasons
for questioning the reliability of
cD’'s produced by other manufactur-
ers. It had just come up with a new
CDh manufacturing process that it
claimed cleared up previous prob-
lems, and it was now guarantecing
its discs for a hundred years.

In the relcase, Nimbus main-
tained that “There is certainly no
cause for any Cb customer to doubt
the durability and quality of any
disc manufactured to appropriate
high standards, but in those cases
where the delicate information layer
has been badly protected, a lifetime
guarantec must be considered spec-
ulation. In the end, you get what
you pay for.”

Meanwhile, Mobile Fidelity’s rea-
sons for wanting to come up with a
superior CD were clear: It had built
11s reputation on a two-tiered record
catalog that offered a “better/best™
choice for consumers. To bring the |
story up to date, | spoke with Mo-
bile Fidelity’s president, Herb Bel-
kin. He compared the company’s
Ultradisc, a compact disc that uses
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24-karat gold for the reflective layer,
to its UHQR LP’s, which are pressed
on pure vinyl and command a high-
er price than its standard LP’s.

Belkin told me that the test con-
ducted for Mobile Fidelity by Ul-
tech indicated that “There are dele-
terious effects on aluminum CD’s
when they’re subjected to a variety
of environmental circumstances.
The degradation has to do with the
type of aluminum and the type of
polycarbonate [substrate] used and
the steps used in a variety of pro-
cesses which allow air and moisture
to get between the aluminum layer
and the polycarbonate.”

In the tests, Ultech compared
discs made using 24-karat gold with
aluminum discs pressed by a num-
ber of other plants. All of the discs
were subjected to the same life-cycle
test: 2 hours at 65° C and 95 percent
humidity, 12 hours at 40° C and 95
percent humidity, and 2 hours at
—30° C. After thirty cycles, more
than half of the aluminum discs
exhibited error rates that made
them unplayable, but the gold discs
were relatively unchanged.

Does this mean you should junk
all your aluminum CD’s in favor of
gold? Absolutely not. Mobile Fideli-
ly guarantees its aluminum CD’s as
well as its gold discs, and a Sony
official told me that a properly man-
ufactured aluminum disc will last
“indefinitely.” Other factors—such
as the thickness of the substrate, the
type of polycarbonate used, or the
kind of labeling inks—may have
contributed to the results of the
Ultech tests. Also, the quality con-
trol for the gold discs may have
been much more stringent than for
the aluminum discs. Finally, your
discs are not likely to encounter the
same extreme conditions as the Ul-
tech test discs.

The next question, then, is how
reliable are extreme, simulated-
aging tests in determining real-life
durability? “What our research
points to,” Mobile Fidelity’s Belkin
told me, “is that in a laboratory
environment you can create oxida-
tion in an aluminum CD 1o the point
where the CD loses reflectivity.”” He
added, however, “I don’t think any-
body has come out and said what
the life cycle of a CD is under normal
conditions.”

Even Nimbus conceded in a press
release that aging tests are specula-
tive: “Our accelerated-aging tests
are intended to simulate in a short
space of time (hundreds of hours)
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what might be expected to happen
over many decades, but we make no
indication of a quantitative conver-
sion factor. ... We cannot say how
many years of real use correspond
to an hour of accelerated aging.”

Cambridge Audio, which had
been studying CD error rates for cor-
rective purposes, also released to
the press test results for aluminum
discs. Its findings were that “well
under S percent” of the sample discs
showed significant signs of long-
term failure. In the worst case, the
number of dropouts increased by
more than two hundred times in
three years, which, the company
said, “‘gives direct evidence of seri-
ous deterioration in an eighteen-
month period.” But Cambridge Au-
dio also said that “Discs made by
certain companies have proven to
be worse than others, but not con-
sistently so, giving evidence that the
problems are primarily of a batch-
to-batch [quality-control] nature.”

When 1 spoke with Dr. Harald
Ahrens, director of development
and consumer media at PDO in
Hanover, West Germany, he told
me that it’s difficult to transfer the
results of forced laboratory tests to
real-life situations. Moreover, he
said, comparison tests 1o determine
sonic and reliability differences
among various types of metals have
yielded ‘“no remarkable differ-
ences.” As PDO’s Vogels told the
press, PDO produces gold- or silver-
metalized discs when customers
want them, “but they have no per-
formance or longevity advantage
over aluminum.”

Ahrens explained that manufac-
turers use ‘“bler values,” repre-
senting the number of errors per
second, to determine a disc’s sus-
ceptibility to deterioration. Bler val-
ues of up to 220 are allowed by
“Red Book” ¢D format standards
developed by Sony and Philips.
“Today’s discs,” he said, have bler
values “in the range of 50.” Philips
and Sony receive royalties of 3¢ for
every disc pressed, and license to
press is granted on condition that
discs meet Red Book standards.

How can you tell if your discs
have been manufactured to stand-
ard? A good policy would be to stick
with major labels or reputable spe-
cialty labels that you’re familiar
with, which is probably what you do
when you buy LP’s and cassettes.
“The problem with offbeat labels is
that you’re not sure of the manufac-
turing source,” I was told by Ron

Petty, director of corporate commu-
nications for Sony of America. “The
well-known labels are going to be
quality-controlled.”

Keep in mind that manufacturers’
longevity claims for CD’s are based
on the discs’ being handled under
proper conditions. Contrary to what
some salesperson might have told
you, you can’t eat pizza off a disc or
throw one like a Frisbee without
risking damage. Also, exposure to
extremes of heat, humidity, or cold
could increase the number of errors
in a disc. Storing CD’s in your car is
asking for trouble. Here are PDO’s
suggestions for CD care:

1. Don’t lcave oily finger deposits
on CD’s. Handie them on thc outer
edges only, holding them between
your thumb and fingers.

2. Don’t bend a disc when remov-
ing it from the jewel box.

3. Be sure that the blank side is
dustfree before you put the disc in
the player.

4. Remove dust with a soft, lint-
free cloth, wiping the disc in a radial
direction, from the center to the
outer edge.

5. Breathe onto a disc before wip-
ing off impurities or fingerprints.

6. Don’t use solvents such as gas-
oline or alcohol that might damage
the protective coating or the label.

7. Don’t use markers or gummed
stickers to label CD’s. They could eat
through the protective coating and
destroy the aluminum layer.

There will probably always be
some people who believe CD’s are
doomed to failure. But, realistically,
all we have to go on regarding the
longevity of CD’s after their seven
short years on the market is what
the two largest disc pressers told me:
They have had no discs returned
because of so-called “CD rot.” The
same goes for the Tower Records
chain, whose president, Russ Solo-
mon, told me that Tower’s return
rate on CD’s is ““very, very small.”
And of those that have been re-
turned, Solomon said, none can be
attributed to deteriorating discs.

Right now, there’s no definitive
way to predict the life span of a CD.
The original Philips promotional
motto for the Ch—"Perfect Sound
Forever”—was a pretty weighty
statement that almost invited in-
tense scrutiny. The word today
from PDO is that as long as discs
are handled and stored properly,
they should last at least as long as
the people who own them. And that
should be long enough. a
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bylan G. Masters

Wet Playing

I have heard of playing viny! rec-

ords with water or isopropyl alco-

hol sprayed onto the surface. Can this

degrade the sound quality or damage the
record?

ToM SEVERS

Slidell, LA

Some years ago, wet playing en-

joyed a brief popularity, and at
least one company produced an acces-
sory that tracked along with the tone-
arm, dampening the grooves as it went.
Dampening was supposed to help the
stylus negotiate the groove smoothly by
lubricating the surface, to reduce static
charges that could collect dust as the
record played, and to reduce the surface
noise caused by contaminants on the
disc. The practice did do all this to some
extent, but its benefits were heavily out-
weighed by its drawbacks.

For one thing, the liquid alters the
chemical composition of the vinyl sur-
face, with the result that once a record
has been played wet, it always has to be
played that way. Also, the fluid has a
tendency to mix with whatever dust is
in the groove; when this dries on the
stylus it has the consistency of cement.
Finally, because it takes a record some
time to dry, you have to wait several
minutes before playing the second side
or returning the disc to its sleeve.

Still, there are situations where these
drawbacks might be tolerated. For in-
stance, many people are willing to put
up with all the hassles to tape one good

copy of an irreplaceable old favorite.
Wet playing should definitely be a last
resort, and the improvement is likely to
be small, but if you choose to try it
make sure that you use only distilled
water, that you clean your stylus after
each record (while the stylus is still wet),
and that the record is thoroughly dry
before you put itaway.

Efficiency and Subuwoofers

7~ I'm confused about the use of sub-
I woofers with high-efficiency main
speakers. Is it correct to assume that a
highly sensitive speaker would nullify
the effect a subwoofer is supposed to pro-
duce?
KENNETH J. HARRIS
Washington, DC

/A No. The sensitivity of a speaker
/% determines how much acoustic
output is achieved for a given electrical
input, not the frequencies at which the
output occurs. If your high-sensitivity
speakers roll off sharply in the bass—
some do, some don’t—then a subwoof-
er might be a worthwhile addition, as it
is designed to reproduce the lowest
octave or two, where many full-range
speakers are relatively weak.

Matching sensitivities of subwoofers
and primary spcakers is only a concern
when they are to be driven by the same
amplifier, as the two together should
produce a balanced sound, and that is
difficult to achieve if the bass unit is
much less sensitive than the full-range
speakers. Separately amplified sub-
woofers can be independently adjusted
to take care of this, so they are probably
the best bet for use with very efficient
main speakers.

70-Volt Speaker Systemn

y My son is building a new home,
and he plans 1o install ceiling
speakers in each of six rooms. We have
heard of using a 70-volt system to feed
these speakers from a common source.
Would that be a practical solution?
AL ERBES
Piqua, OH

Only if he plans to listen at fairly

low levels. Sound contractors use
70-volt systems where they wish to
drive a large number of spcakers from
one amplifier, such as in public-address
or background-music applications. A
transformer is used at the amplifier’s
outputs to step the maximum voltage
up to 70 volts, and a similar transform-
er is placed in the circuit at each spcaker
location to drop the voltage to an
appropriate level for that speaker. As
long as the total power requirement of
the speakers does not exceed the ampli-

fier’s capacity, speakers can be added or
subtracted (or turned on and off) at will,
without regard to impedance considera-
tions.

That might seem to make a 70-volt
setup ideal for your son’s purposes. But
most of the transformers available are
not designed for high-quality use;
they’re typically very small, and their
cores are easily saturated if too much
power is applied. At anything higher
than eclevator-music levels, therefore,
most of the bass will be lost.

Protecting Cassettes

5 When my listening room is being

cleaned, 1 put my cassettes in a

closet 1o keep them away from any elec-

tromagnetic fields generated by the vac-
uum cleaner. Is this necessary?

JESSE GARFIELD

Tamarac, FL

It can’t do any harm, but you are

probably being too cautious. True,
clectromagnetic fields such as those
generated by motors, speakers, the coils
in television sets, and the like have the
potential to erase magnetically recorded
material, but these fields have to be
very strong to do any damage. Radia-
tion of this sort decays rapidly with dis-
tance, so unless you store your casscttes
where the vacuum cleaner can come
within a foot or two of them, you
needn’t take any special precautions.

Y-Cords for Surround Sound

My preamplifier only provides a
single pair of output jacks, which 1
currently have connected by Y-cords to
the inputs of two power amplifiers that
have been bridged 10 mono. I want to
add a surround-sound decoder and am-
plifier, but I'm not quite sure how to do
i. If I add another Y-cord, will this
cause any signal loss?
KEVIN E. SUNDERLAND
APO, New York

Connecting a single output to three

amplifier inputs (the two inputs of
the bridged unit plus the surround de-
coder) by cascading Y-cords would
probably have no ill effects, but in most
cases such an arrangement is unneces-
sary. Practically all surround decoders
have both front and rear outputs, so all
you need to do is to connect your
preamp to the decoder with conven-
tional patch cords, feed your bridged
amplifiers from the front outputs using
the Y-cords you now have, and feed a
separate rcar amplifier from the decod-
er’s rear outputs. If the surround unit
has a built-in power amplifier, simply
hook up the rear speakers to it, having
wired the front as described. a
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SIGNALS

SONIC SOLUTIONS
byKen C. Pohlmann

NCE upon a time, noise

was noise and that was

that. If an interfering sig-

nal got in the way of your
recording, there was little you could
do about it. If your tape deck super-
imposed tape hiss on a recording, it
was there to stay. If a bad micro-
phone cable introduced clicks and
pops into a recording, they became
part of the performance.

Over the years, technicians have
fought valiantly against noise and
interference. For example, the hiss
on a tape recording could be re-
duced by rolling off the high fre-
quencies, and clicks and pops could
be edited out with a razor blade.
Such methods, however, destroyed
the audio signal along with the
noise. More enlightened methods,
such as those devised by a young
engincer named Ray Dolby, used
dynamic, double-ended processing
systems to reduce noise yet com-
pensate for the effect of the process-
ing.

With the advent of digital signal
processing, the tools in the battle
against noise took a giant step for-
ward. For the first time, it was pos-
sible to pinpoint a noise artifact pre-
cisely and to minimize its effect
without affecting the audio signal.
Thomas Stockham, Jr. was a pio-
neer in this field. In 1971 he
restored some carly Caruso record-
ings (circa 1906) using a digital
method known as blind deconvolu-
tion (so called because the nature of
the signals being operated on cannot
be precisely defined). The noise and
other recording artifacts, such as the
resonances of the horn used to make
the acoustic recordings, were identi-
fied and removed, leaving a re-
stored audio signal. The drawback
was the amount of computation
that was required.

Today, the idea of digital noise
reduction is being implemented
with  modern  signal-processing
methods and applied to numerous
commercial releases. Case in point
is Sonic Solutions, a San Francisco
company founded by former em-
ployees of The Droid Works, a

defunct subsidiary of Lucasfilm (a
pioncering group in its own right).
The Sonic Solutions NoNoise sys-
tem can reduce or remove clicks,
pops, hum, tape hiss, and surface
noise from a master recording with-
out tampering with the music. In
addition, using methods borrowed
from the field of artificial intelli-
gence, signal content that was lost
because of tape drop-outs can be
synthesized with great accuracy.

The all-digital NoNoise process
starts by dividing the audio spec-
trum into frequency bands, then
performs an analysis of the record-
ing using digital signal-processing
techniques. The spectral composi-
tion of surface noise and hiss is
determined, and this fingerprint is
used to develop an inverse function
to remove the noise. Ideally, the fin-
gerprint data are taken from a silent
portion of the recording, such as
during a pause. Because there is no
music signal, the noise can be more
accurately analyzed. Alternatively,
samples can be taken from an area
of low-amplitude music and a noise
template applied.

For removal of steady-state arti-
facts, such as hiss, the audio signal
is considered in small sections. The
energy in ecach frequency band is
compared with that of the noise fin-
gerprint, and the system determines
what action to take in each frequen-
cy band. For example, at a particu-
lar point in the program, the music
may dominate in a lower spectrum
and the system will pass the signal
in that band unprocessed, while hiss
dominating at a higher frequency
may trigger processing in that band.
In most cases, some original noise is
retained, because the result is gener-
ally more natural sounding.

Interactive graphic displays are
used to locate i1solated defects, and a
*de-clicking” program removes the
offending sound, analyzes the fre-
quency and amplitude of the music
around it, and synthesizes a music
signal for the section that was re-
moved.

Hiss from a noisy analog record-
er, wind noise in an outdoor record-
ing, hum from a studio’s air condi-
tioner, even the ambient noise ob-
scuring information in a downed
aircraft’s flight recorder can all be
reduced by the NoNoise system. In

short, NoNoise can make a pro-
cessed recording more faithful to
the live sound than the original
master recording.

That, of course, is a radical idea.
It goes against intuition and will
certainly stir some audio skeptics. It
seems like faulty logic—you'd ex-
pect that a processed recording
would contain subtle changes in the
music. But within the constraints of
the process, only artifacts, and not
the music signal, are affected.

On the other hand, as with most
technology, NoNoise requires ex-
pertise in its application, and im-
proper use could degrade a record-
ing. The crux of the issue is the
degree to which processing is ap-
plied. Perhaps the removal of 10 to
15 percent of the noise level is
enough to make the difference be-
tween an acceptable recording and
one that’s unpleasantly noisy. Addi-
tional noise removal may pose
problems, if only because of psy-
choacoustic phenomena that make
us think 1t is the audio signal that is
being affected. Remember that one
criticism of early CD releases was
their “‘unnatural silence,” that is,
lack of background noise.

The proof of course, lies in your
own listening evaluation. Fortu-
nately, many examples of NoNoise-
processed recordings are already on
the market. Over the past eighteen
months, more than two hundred cD
reissues have been produced with
NoNoise. For example, it was No-
Noise processing that made the
1943 original-cast album of Oklaho-
ma! (the first musical ever recorded)
suitable for reissue.

Of course, even a system as pow-
erful as NoNoise is just the begin-
ning. Because the original NoNoise
system was too costly for record
companies to buy for in-house use,
Sonic Solutions has gone on to
develop the Sonic System, a second-
generation product offering noise
removal and a whole lot more. It is
a Macintosh ll-based Desktop Au-
dio system capable of editing, equal-
1zing, mixing, dynamics processing,
and, of course, NoNoise process-
ing—everything you neced to pre-
pare a CD’s master tape. Clearly,
digital signal processing will in-
creasingly influence tomorrow’s re-
cordings as well as yesterday’s. [
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Deceptive Engineering

Obvious butvery deceptive...

You'll probably notice our 50-watt RX-533
offers obvious features such as Digital AM/FM
cassette/radio with Dolby® B & C noise reduc-
tion, 24-preset stations, preset scan, tape pro-
gram search, separate bass & treble tone
controls, etc., and of course, it's removable!

But you'll probably overlook the not-so-visible
but specially engineered features such as FM
optimizer Il circuitry designed for superior FM
reception and built-in Automatic Radio Monitor
for filling the void with music while you are fid-
geting with your tape. Special cassette features
such as “Auto Azimuth Correction System”
rotates the tape head 180 degrees whenever
tape direction changes to keep perfect azimuth
alignment, Keyoff Pinch Roller Release mini-
mizes wear and tear of tape pinch roller and DC
servo motor accurately controls tape movement
thus minimizing wow
and flutter.

© Couslic 1987
® Dolby is a registered trademark of Dolby Laboratories.

Plus pre-amp outputs and CD/AUX irput
capability designed for flexible system expan-
sion, two-tone illuminated con-rol panel guaran-
tees easy viewing and identification and
replaceable Lithium back-up tattery he ps pro-
tect and store information in the
MICroprocessor.

Though not in plain view, these state-of-the-
art engineering innovations are obviously what
you have come to expect from a'company with
over 11 years of manufacturing experience.

Coustic...a sound investment.

(I coustic

4260 Charter Street
Vernon, CA 90058-2596
(213) 582-2832

!
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"TECHNICAL TALK

by Julian Hirsch

FMX NOISE

TR T e e -y

HREE years ago, in the

March 1986 issue of STER-

EO REVIEW, I discussed a

new and promising tech-
nique for improving the quality of
stereo FM reception. FM X, as it was
called, was developed at the CBS
Technology Center, and it was de-
signed to reduce noise in weak-sig-
nal stereo reception to levels close
to those of mono broadcasting with
little or no effect on the stereo qual-
ities of the program. Although a spe-
cially modified receiver was needed
to reap the benefits of the system,
FMX-encoded broadcasts could be
received with standard FM tuners,
though without any reduction in
noise level.

Shortly before writing that col-
umn, [ had heard a demonstration
of FMX, using internally generated
transmissions and a modified tuner,
at the CBS Technology Center. As
far as I could tell, the system per-
formed exactly as claimed, even un-
der conditions of simulated **picket-
fence” effects such as those often
encountered in mobile FM recep-
tion. Experimental transmissions

from a Connecticut FM station indi-
cated that the reception area for
stereo FM broadcasts could be dou-
bled by the FMX system. Other
broadcasters were about to install
FMX, and NAD was developing an
FMX-equipped receiver. It looked
as though a major breakthrough had
been made in improving the quality
of FM broadcasting.

Not long afterward, CBS closed
the Technology Center. A company
called Broadcast Technology Part-
ners, or BTP, was formed to contin-
ue the development and introduc-
tion of FMX. BTP holds the patents
relative to FMX and is headed by
FMX’s co-inventor, Emil Torick.
Currently, a number of FM stations
are transmitting FMX-encoded pro-
grams, and both Alpine and JVC
recently announced FMX-equipped
car receivers. Seemingly, FMX was
finally coming into its own, roughly
three years after its introduction.

But wait: A well-attended techni-
cal session held at the Massachu-
setts Institute of Technology in late
January of this year cast serious
doubt on the viability of FMX. The
session featured a dramatic presen-
tation by Dr. Amar Bose and Dr.
William Short of Bose Corporation
(Dr. Bose is also a professor of elec-
trical engineering and computer
science at M.LT.). Although the
Bose Corporation has little direct
involvement in FM broadcasting or
receiver design, the research team
undertook a detailed analysis of the
effects of multipath on FM recep-
tion.

Multipath, which is the arrival of
one or more reflected (and thus
delayed) signals at the receiver, is

Tested T{zisMonth :

Onkyo DX-7500
Compact Disc Player

Ohm CAM 16 Spea}}\:
System

Ortofon Model 540
Phono Cartridge

Hafler XL-600 Pawer
Amplifier

actually the normal condition of FM
reception in most locations, al-
though it can vary widely in its se-
verity. In general, mobile operation
is most affected, but few FM receiv-

Currently, a number of FM
stations are transmtting
FMX-encoded programs, and
Alpine and JVC recently
announced FMX-equ lppe(l
car recervers. Seemngly, FMX
was finally coming mnto its
oum. Butwait . . .

ing locations are free of it. Typical
effects include harsh distortion, loss
of stereo separation (or even of the
entire audio program), and a severe
INcrease in noise,

In general, the degree of signal
degradation from multipath is a
function of the frequencies and lev-
els of the ultrasonic components in
the transmitted signal, such as the
19-kHz stereo pilot carrier and the
difference-signal (L — R) sub-band
from 23 to 53 kHz. A standard
mono transmission (rare these days,
but not entirely extinct) is inherent-
ly quieter and cleaner than any ster-
€0 transmission.

On top of all the other portions of
a standard stereo program, FMX
adds a second difference signal in
the same frequency band as the nor-
mal one but in quadrature with it
(shifted in phase by 90 degrees).
This second difference band is com-
panded (compressed in transmis-
sion and expanded in reception) to
reduce the noise it adds during the
demodulation process in the receiv-
er. At low modulation levels the
quadrature difference signal re-
places the noisy conventional differ-
ence signal, yielding an overall
noise reduction of up to 14 dB, com-
pared with 20 dB for fully blended
or mono reception. As the modula-
tion level increases, the normal ster-
eo difference signal comes into use
automatically.

At M.LT., Dr. Bose claimed that
while FMX is an ingenious ap-
proach to improving FM stereo re-
ception quality, the system renders
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When one is plainly not enough indulge!
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Audio/Video, Car Stereo, Telephones
AT LOW DISCOUNT PRICES!

Youll find the most helpful shopping infor-
mation in the 116 page Crutchfield catalog.

FREE

Stereo
Catalog

Refer to the Crutchfield catalog
before buying your next car stereo,
home stereo, or video product:

® 116 pages of helpful articles, consumer

tips, charts, and installation guides.

® Color photos, complete descriptions
and technical specifications on
hundreds of the finest brand name
products.

You get more value shopping
Crutchfield:

® Toll-free product advice, ordering, and
customer service.

® 24 hour shipping.
® Absolute satisfaction guaranteed.
® Full 30day return privileges.

® Discount prices on Sony, Pioneer,
JVC, Jensen, Proton, Advent, Clarion,
Kenwood, Canon, AR, Infinity, Bose,
and many more!

Call or send this coupon now
for your FREE Catalog

800-336-5566

Be sure to mention Stereo Review when calling
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‘T ECHNICAL TALK

a receiver even riore susceptible to
multipath degradation than a con-
ventional stereo receiver. Multipath
can introduce large amounts of
noise into a received signal, and it
will also modify the relative phase
of the difference signal and the
pilot-carrier signal. The added noise
results in increased amplitude dis-
tortion and alters the spatial distri-
bution of the stereo program, and
the altered phase reduces stereo sep-
aration.

The Bose people made actual field
tests of FMX by recording FMX-
encoded and standard stereo trans-
missions from WMBR (the M.I.T.
radio station) in a car while driving
over a route in the Boston suburbs.
Subsequent sampling and analysis
of the data provided level, distor-
tion, and noise measurements at
some 15,000 points along the test
route. From these data, Dr. Bose
concluded that FMX broadcasting
1s, in general, worse than conven-
tional stereo FM under multipath
conditions and that an FMX-
equipped receiver is miore suscepli-
ble than a standard receiver to mul-
tipath-induced signal degradations
while decoding FMX broadcasts.

A recent paper by BTP’s Emil
Torick in the Journal of the Audio
Engineering  Society  discussed
many of these problems and, not
surprisingly, came to diametrically
opposite conclusions. According to
BTP, there have been virtually no
listener complaints to any FMX-
equipped station regarding signal
quality as received on standard re-
ceivers (no FMX receivers have yet
been sold to the public).

Clearly, this is a potentially explo-
sive situation. Both parties to the
controversy boast impressive tech- {
nical qualifications, yet they dis-
agree strongly on the audible prob-
lems, if any, of FMX. There is
apparently little or no controversy
about the theoretical validity of Dr.
Bose’s analysis, however, and the
demonstration presented at the
M.L.T. meeting of the eftects of mul-
tipath on standard and FMX receiv-
ers was devastating. It may have
been a “worst case” demonstration,
however.

The outcome of this question is
obviously uncertain at this time,
but we can look forward to some
newsworthy developments in the
near future. Stay tuned. O

“Listen, Lucille. it’s still playing!
Wow! What a greut stereo system!”
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Prism Effect

What has prism effect, a refractive phenome-
non, to do with audio equipment?

Nothing, except that it is the simplest analogy to
describe what our sophisticated XM-3* Mobile
Electronic Crossover does to audio signels.

When an ordinary ray of white light passes
through.a prism, it is systematically separated into
the primary colors of the spectrum—optically
much more aesthetic than the original light.

Similarly, when an audio signal enters the XM-3,
the original signal is then separated, via various
controls, to the front and/or rear tweeters, mid-
ranges and sub-woofers, creating distinctive
bands of the audio frequency spectrum that are
space and user-specific.

Specially engineered features such as Front
and Rear Pre-Amp Inputs and Front and Rear
Outputs as well as a constant Sub-Woofer
Output, Asymmetrical Electronic

Crossover which has two C;? : oo
high-pass (32-400 Hz :
variable) o o,

%
L@%’ SR RN
S ;

Q S

*Patent pending T >

crossover points for the frcnt and rear ouiputs ard
a low-pass (32-400 Hz vanzble) crossover point
for the sub-woofer output, Woofer/Enclosure
Equalization engineered far optimizing bass
response, Phase inverter alowing the sub-woofer
output to be shifted 180 degrees out-of-phase to
compensate for in-vehicle acoustical abnormali-
ties and Frequency Muk-ipl er Switch which, by
multiplying crossover poin:s for the front channel,
transforms the XM-3 fram a BI-AMP SYSTEM to a
TRI-AMP SYSTEM, etc., all contributed to create
the PRISM EFFECT anc make the XM-3 the mos:
versatile electronic crossover ever manu‘acturec
for automotive use.

Coustic...a sound investmen:.

4260 Charter Street
Vernon, CA 50058-25¢6

= = ®
B  coust
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History
Repeats Itself.

History shows that in 1973 th= Nakamichi
1000 foraver changed the d=stiny of the
audio cassette. Against | odds the world’s
first t-ue three-nead cass=t-e deck had
transformed a medium J2s cned for
conveniance into a seriows aud o recordist’s
dream-come-true.

And over tae years tie Nakamichi
1000 has come to represent a p-aduct
philosophy—an exampie of what can be
eccomplished wnen a grcup of single-
mind2d people throw oLt -h=ru es and
eliminat the word “comgremise” from
thair vocabulary.

If. therefor2, you’re ircined b expect
achievements of histcrical propartions in
the new Nakamichi 1000 Dig tal Audio
Recording System, you won b= alone,
and you won't be disappanted.

You’ll notice a profomnd difference
the very first time you use the Nakamichi
1000 Digital Audio Recorcet Urlike other
DAT recorders, the Nakamichi 1J00
neither bads nor feels [’a & VCR The

smooth, rapid, and quiet eparation ol the
transpart wi | rather remrind you of the
acclaimed Silent Mechansir found in
Nakamchig analog cessette decks.
Thafs because the uiigue FAE.T.
(Fast Access Stationzry Tape Guide
Transpcr?) mechanism was aesigned from
the grourd up as a dig tal audio tape
transport I's exclusiva, ogtented
stationerv £pe guides assur2 more
preciseandstable tape al grment, so
digital exror caused by mistracking is
dramatically reduced And asticulated link
arms gertly bring the tape in o playing
positior witrin 1.9 seconds a‘ter a
casselle s nserted—twoto “hree times

faster tran W'CR-derived DAT mechan sms.

The *o_r-head drum has separate
record end play heads. soyou can manitor
off the tape while you reccrd. And a
unique 1alf- oad position tast-winds the
tape at 400-imes normal p as speed—
twice that of conventional fast wind—with
less wear a~d tear on tape and heads.

Inciuded with each Nakamichi 1000
recorde” 5 he 1000r i ffrared wireless
remote >ork-oller, whizh gves you full
access ‘ath2 deck’s expansive array cf
advanced cperating fea:uies

The Na<amichi 1200p D gital Aud o
Processor establishes a n2w reference

Nakanicli 1200 pigital Audio Iecorder

standard for 3onic accuracy. 8-times
oversamplinydigital tilte"s and fully
calibrated 2(->t digita -to-analog
convertees ¢ iver unarecedented
resolution, linearity, and dynamic range.

In conventienal V\CR-derised JAT mechanisms
tape alignrr artguides mowe with the Ioading
arms. Nakamich 's F.A.S.T. mechanism has
exclusive stationary tape Jides for faster
alignment enc st perior |ag-E=rm accuracy.




Each stationary tape guide block actually consists
of four separate guide surfaces—two slanted, one
vertical, and one horizontal—that work together to
more reliably maintain criticat tape alignment.

Simply increasing the number of bits is
meaningless unless they are implemented
with a high degree of precision. So, the
Nakamichi 1000p 20-bit D/A converter
employs a novel ROM (read-only memory)
calibration system. Each D/A converter
IC has a corresponding ROM chip pro-
grammed at the factory with individual bit
error compensation data. Together with a
newly developed glitch cancellation
circuit, this sophisticated calibration
system brings the D/A converter to the
theoretical limits of 20-bit performance.

The ejually advanced analog-to-
digitall converter employs an ingenious
charge comparison principle that assures
accurate encoding without conventional,
distortion-causing sample-and-hold
circuits. And an extraordinary auto-
calibration system precisely trims the
quant zation increments for all bits within
1.4 secongs every time the 1000p is turned
on. That means, unlike typical designs,
the 1000p’s A/D converter maintains its
high level of precision forever.

Finally, to eliminate the adverse
effects of any jitter at the digital inputs,
the Nakamichi 1000p incorporates a
sophisticared two-speed phase-locked-
loop intertace that more effectively
handizs a wide range of time-axis
fluctuations.

Perhzps most significant is the basic
design of the Nakamichi 1000 Digital
Audio Recording System. Not content to
captu-e a mere, fleeting moment in audio
history, Nekamichi engineers have made
the system easily upgradable. The
essertial circuitry of both recorder and
processor resides on plug-in boards, all
readily accessed from the rear panels.
The system thus delivers the very best
performarce available today... whenever
“today” happens to be.

Pravz it 20 yourself by auditioning the
Nakamichi 1000 Digital Recording
Systam It promises to b2 an unusual
opportunty to witness history in the
mak ng. Agan.

The system’s mrodular plug-in circuitry accom-
modzteschange and, thus, defies obsolescance

Nakamichi

Nakamichi Amarica Corporztion

1970 South Vamont Avenuz

Torrance CA 93502 (800) 421-2313
(800)22%-1521 {California)

Nakemichi Canada (800) 6€3-6358
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““McIntosh . . . NO ofhern transistor am
is capable of reproducing as well.”

‘’All the sounds, even those different one from
another, remain separated and distinctive. There
resuilts a sensation of contrast. precision, and un-
common clarity.

. « ..A close analysis of different frequencies
reveals an extremely deep bass, very rich in
spatial detail . . . The upper bass region is very
linear testifying to an extraordinary richness of
information. The very structured mid-range con-
tributes enormously to listening pleasure. L

The feeling of power is never refuted and instead
of stunning the listener, the 7270 recreates an ' :

djo environment of a majesty that no other

—REVUE D4 SON, foremost French stereo magazine.

For a copy of the R

McINTOSH LABORATORY INC.
P.O. Box 96 EAST SIDE STATION,
BINGHAMTON, NY 1390%-0096

€r

0027 027 27 2.7 27 Melntosh
- e Nk W TR A
—

POWER GUARD

DIGITAL DYNAMIC STERED

POWZR AMPLIFIER MC7271

LEFT GAN RIGHT/MONQ GAIN
'
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TEST REPORTS
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ONKYO DX-7500
COMPACT DISC PLAYER

Julian Hirsch, Hirsch-Houck Laboratores

HE Onkyo DX-7500 is a
full-featured CD player in-
corporating the latest digital
technology, but 1t is priced
just above a typical midrange
player. It features dual 18-bit digi-
tal-to-analog (D/A) converters with
eight-times oversampling (at 352.8
ktiz). The player also makes exten-
sive use of optical signal transmis-
sion and isolation techniques.
Onkyo’s Opto-Drive system is
claimed 10 completely eliminate
any electromagnetic interference
from the outputs of the D/A convert-
ers by using phototransistors in-

stead of diodes to regulate the pow-
er-supply voltage to the converters.
Optical coupling between the digital
and analog circuitry of the DX-7500
eliminates the possibility that digi-
tal signals could leak into the analog
sections and degrade the output
quality. The analog audio outpuls
are supplemented by two digital
outputs (electrical and optical) for
use with an external D/A converter.

In addition to its internal sophis-
tication, the DX-7500 offers almost
every feature one could hope to find
in a CD player. Besides the usual
operating functions, including re-

peat of a track, disc, or any selected
portion. it has a Time Editing fea-
ture that determines how many
tracks can be accommodated c¢n
each side of a tape cassette. When
you're copying a CD, this feature
automatically puts the player into
pause mode at the end of the tape’s
first side to allow the cassette to be
turned over.

The memory system can be pro-
grammed to play up to twenty
tracks of a CD in any order, and a
Memory Edit feature allows the pro-
gram to be modified at any time.
The player has a shuffle-play mode,
in which all the tracks on a disc are
played back in a random order. It
also provides direct keypad access
to any numbered track.

The rzar of the DX-7500 has three
pairs of analog output jacks, identi-
fied as fixed, variable, and direct.
The direct output bypasses the
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TEST REPORTS

player’s analog filtering, minimizing
the circuitry between its D/A con-
verters and the system amplifier.
The manual warns that recording
on a cassette deck from the direct
outputs may result in *“beat’ sounds
on the tape similar to those some-
times experienced when recording
from an FM tuner with inadequate
ultrasonic filtering.

Unlike most CD players, the DX-
7500 has a front-panel volume con-
trol for its variable analog outputs
as well as the headphone jack. The
volume knob is motor-driven so
that it can be operated from the sup-
plied wireless remote control. Be-

sides the analog and digital outputs -

(optical and coaxial), the rear apron
has two small phone jacks for link-
ing the DX-7500 to other Onkyo
audio and video components for
unified system control.

The easily read white front-panel
display of the DX-7500 shows track

and index numbers and elapsed or
remaining times on the track and
disc. The LAP/REM button toggles
the time display, and there is an
index button for cueing. The lower
part of the display shows the status
of the program memories, including
the remaining tracks on the disc or
in the program and the order in
which they will be played.

The Onkyo DX-7500 is a heavy,
solidly constructed player. Its disc-
transport mechanism is made of
metal, unlike the light, plastic con-
struction used in low-cost players. It
can play 3-inch discs without an
adaptor ring.

The supplied remote control du-
plicates virtually every front-panel
function, including opening and
closing the disc drawer. In addition,
it has a CD/TAPE switch, enabling it
to operate an Onkyo cassette deck
as well, an intro-scan button to play
the first 7 seconds of each track on a

O Dual 18-bit b/A converters with
352.8-kHz sampling rate

O Opto-Drive power supply to
eliminate interference from
converter outputs

O Optical coupling between digital
and analog circuits

O Optical and coaxial digital
outputs for use with external /A
converters

O Fixed- and variable-level analog
()u!puts

0 Direct analog output (bypasses
analog filter circutts tollowing
1)/A converters)

0O Direct keypad access to any
track

O Programmable to play up to
twenty tracks in any order;
program can be edited at any
time

O Shuflie play

O Time Edit for dubbing

FEATURES

O Repeat of track, disc, or selected
Yortion

ad L]d(’x cueing

O Display of track and index
numbers, elapsed or remaining
time on track and disc, track
sequence in programmed or
shufHle playback, unplayed track
numbers, status of other controls

O Front-panel headphone jack and
volume control (also controls
variable-level rear output)

O Can be connected to other

Onkyo components for unified

system control

\X’ireless remote control for all

front-panel functions (volume

controlled through motor drive);

can also be used with Onkyo

tape deck

O Intro scan and auto space (on
remote only)

Maximum output level: 2.005 volts

Total harmonic distortion at
1,000 Hz: 0.008% at 0 dB,
0.003% at —30 dB, 0.0024% at
—70 ds

Signal-to-noise ratio (A-weighted):
100 dB

Quantization noise (A-weighted):
—89 ds

Channel separation: 111 dB at
1,000 +z, 80 dB at 20,000 Hz

LABORATORY MEASUREMENTS

Dynamic range: 93 dB

Frequency response: 20 to 20,000
ttz £0.1 dB

Maximum phase shift from 5,000
to 20,008 tz: 0.3 degree at
5,000 Hz

Cueing time: 1.8 seconds

Cueing accuracy: A

Impact resistance: top, C: sides, B

Defect tracking (Pierre Verany test
disc): tracked 1,000-micrometer
defects

disc, and an auto-space button to
insert a 4-second pause between
tracks during taping. The DX-7500
measures 17'8 inches wide, 1412
inches deep, and 5's inches high,
and it weighs about 192 pounds.
Price: $700. Onkyo Corporation,
Dept. SR, 200 Williams Dr., Ram-
sey, NJ 07446.

Lab Tests

The output of the Onkyo DX-
7500 was almost exactly 2 volts, as
rated. Its frequency response was
flat within +0.1 dB from 20 to
20,000 Hz, with a channel imbal-
ance of 0.04 dB. The interchannel
phase shift was less than 0.4 degree
from 20 to 20,000 Hz.

The linearity of the D/a convert-
ers was virtually perfect down to a
—70-dB level. At — 80 dB the output
was low by 0.5 and 1.5 dB for the left
and right channels, respectively. At
—90 dB, the left-channel output was
exactly —90 dB, while the right

channel was 2 dB low. The error at

— 100 dB was +2.5 dB for the left
channel and +1.3 dB for the right
channel.

Channel separation was greater
than 120 dB at 100 Hz, a very high
111 dB at 1,000 Hz, and 80 dB at
20,000 Hz. The total harmonic dis-
tortion (THD) plus noise at a 0-dB
level was between 0.003 and 0.006
percent from 20 to 20,000 Hz. At
1,000 tHz, the distortion was less
than 0.003 percent for recorded lev-
els from —10 to —80 dB.

The A-weighted noise level meas-
ured during the “infinity zero™ track
of a test disc, when the D/A convert-
ers were essentially not operating,
was — 100 dB in the left channel and

109 dB in the right channel. In
effect these figures represent the
noisc level of the player’s analog
section. The quantization noise
(with the converters active) was
about —90 dB. The dynamic range
was 92 to 94 dB. The frequency
error of the player’s output was less
than 0.02 percent.

The DX-7500 had no difficulty
tracking the highest-level defects
(900 micrometers) on the Philips
TSSA test disc. Since this disc is no
longer adequate to test the error-
correction capabilities of a late-gen-
eration CD player, however, we have
begun to use the new “Digital Test™
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CD on the French Pierre Verany
label, which contains calibrated
“defects” in a range that i1s almost
certain to overtax the capabilities of
any CD player at some point. The
Onkyo DX-7500 was able to track
the 1,000-micrometer levels on this
disc, although a 1,250-micrometer
defect produced crackling noises in
playback.

The slew time from Track 1 to
Track 15 of the Philips TS4 disc was
1.8 seconds, which is very rapid,
though not quite the fastest we have
seen. The cueing accuracy was ex-
cellent. The only respect in which
the DX-7500 did not more than live
up 1o our expectations was in its
impact resistance. It was able to
absorb a fairly solid slap on a side
without mistracking, but even light
finger taps on the top cover would
interrupt playback for a moment,
after which it almost always re-
turned to the point where i1t had
stopped. Fortunately, it appeared
that the player’s physical isolation
through its mounting feet was con-
siderably more effective.

Comments

The measured performance of the
Onkyo DX-7500 ranks with the best
we have seen from any CD player,
inciuding some selling at considera-
bly higher prices. It is difficult to
assess the audible benefits of the
measurable qualities of'a CD player.
Personally, I do not find significant
differences in sound quality be-
tween most CD players. That does
not mean they all sound alike, of
course, merely that the differences,
for me at least, do not warrant a
conclusion that one is berter than
another.

I can say that the Onkyo DX-
7500 sounded at least as good as any
other CD player I have heard, and it
also has just about every useful fea-
ture that can be found in any other
player. Its front-panel volume con-
trol (remotely controllable as well)
makes 1t possible to drive a power
amplifier directly from 1t, and that
is the way I operated the player for
listening purposes. Whether you're
looking for the latest refinements in
CD player technology or just want a
full-featured, high-performance ma-
chine at a reasonable price, the DX-

7500 would be hard to beat. :4[

JOOK 1EL NG

>

' OLM CAM 16 SPFAKFR

] wlan Hirsch, Hirsch-Houck Laboratories

HE Coherent Audio Moni-
tor (CAM) speaker systems
from Ohm Acoustics were

designed to provide op-
timum sound and stereo imaging
under a variety of difficult installa-
tion conditions that may make
these qualities unattainable with
conventional speakers. All three
CAM speakers—we tested the
smallest model, the CAM l6—are
two-way systems that enclose the
woofer (plus a passive radiator in
the two larger models) in a rigid,
vented cabinet with a frameless,
acoustically transparent, removable
plastic grille. The tweeter is housed
in a separate enclosure that plugs
into the top of the main cabinet and
can be rotated freely through 360
degrees in the horizontal plane. By
aiming the tweeters correctly, it is
possible to create a stereo image
(sound stage) that remains fixed as
the listener moves about the room
even outside the area bounded by
the speakers themselves.

An additional degree of place-
ment flexibility is provided by the
tweeter’s rotating capability. The
speakers need not be along the same
wall but can be on adjacent walls or
even opposite walls. Even if it is not

possible to achieve an optimum
stereo effect, aiming the tweeters
properly will enable maximum ster-
eo performance 1o be obtained from
any speaker locations. Ohm also
suggests that a modification of the
high-frequency balance of the sys-
tem is possible by turning one or |
both tweeters away from the listen-
Ing position.

The tweeter’s position relative to
the woofer was selected to provide
correct ime and phase alignment
between the high and low frequen-
cies for good stereo imaging. The
egg-shaped tweeter housing mini-
mizes diffraction around its front,
and the beveled edges of the woofer
cabinet perform a similar function
for the middle and low frequencies.
The cabinet is internally braced,
and the inside of the woofer frame is
lined with sound-absorbent materi-
al to damp surface reflections. The
tweeter has a ¥-inch polycarbonate
dome, with ferrofluid cooling, and a
large (2-inch) magnet.

A Thermo Guard protective de-
vice minimizes the possibility of|
damaging the drivers by prolonged
high-level listening. It is a bistable
resistor whose value increases sud-
denly when the temperature rises to
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a critical value, greatly reducing the
speaker’s output. After the excessive
drive is removed or reduced, the
resistor returns to normal tempera-
ture (and a negligible resistance) in
about 2 minutes, and normal opera-
tion is restored automatically.

The CAM 16 has a 6!~2-inch woof-
er, with a polypropylene cone, in a
16-liter enclosure (the model num-
ber corresponds to the cabinet vol-
ume). The cabinet, finished in
black, i1s 17V inches high, 9 inches
wide, and 11 inches deep. Each
speaker weighs 19 pounds. The
manufacturer’s specifications in-
clude a sensitivity of 89 dB sound-
pressure level (SPL) and a frequency
response of 46 to 20,000 Hz +4 dB.
Price: $300 a pair. Ohm Acoustics,
Dept. SR, 241 Taafte Place, Brook-
lyn, NY 11205.

Lab Tests

The room-response curve was
very smooth and free of the large
variations that are often found in
live-room measurements. The only
significant irregularity was a 7-dB
hole at 400 Hz, caused by the
reflected signal from the floor (the
speakers were on 26-inch stands).
The close-miked bass response,
combining separate measurements
made at the cone and the port, was
flat within about =1 dB from 30 to
250 Hz and decreased smoothly by
another 5 dB at 2,000 Hz. Although
Ohm does not specify the crossover
frequency of the system, our meas-
urements suggested that it was
about 2,000 Hz.

The composite frequency re-
sponse was flat within +4 dB from
20 10 20,000 Hiz. It could be viewed
as consisting of two relatively flat
sections about 5 dB apart in level,
extending respectively from 25 to
1.000 Hz and from 1,000 1o 20,000
Hz—except for a narrow tweeter
resonance of about 5 dB amplitude
at 14,000 Hz. Along with a smaller
peak at 16,000 tiz, the 14,000-Hz
one was also present in all our FFT
responsc measurements, appearing
as a ringing of about 2 milliseconds
duration in the time/frequency/am-
plitude plots created by the IQS FFT
analysis system. Up to 10,000 Hz,
there was a slight frequency-inde-
pendent directivity, with about 3 dB
level difference between the re-

sponse curves on-axis and 45 de-
grees off-axis. Above 10,000 Hz, the
normal tweeter directlivity was ap-
parent.

The minimum impedance of the
CAM 16 was about 5 ohms, at 200
and 7,000 Hz, and the maximum
value of 20 ohms occurred at 82 Hz.
The system’s sensitivity was 90 dn
SPL at | meter with a 2.83-volt drive
signal (corresponding to | watt).
With the same input signal, the bass
distortion rose smoothly from un-
der 1.5 percent at 100 Hz 10 4.5 per-
cent at 50 Hz and 14 percent at 25
Hz. In pulse testing, the woofer cone
bottomed audibly at a 100-Hz input
of 175 watts, but at 1,000 and
10,000 Hz the amplifier clipped, at
720 and 1,400 watts, before the
speaker overloaded.

Comments

Ohm states that the optimum
spacing between the CAM 16 speak-
ers is about 5 feet. Not only is a full
stereo effect obtainable with this
spacing, but the mutual coupling
between the woofers provides some
enhancement of output at low-bass
frequencies. For our listening tests
we installed the speakers on stands
5 feet apart and about 2 feet in front
of a wall.

When we aimed the tweeters in-
ward at about 30 or 40 degrees, the
sound stage developed between the
speakers (and extending somewhat
beyond them to the sides) remained
essentially fixed as we walked across

the room from side 1o side. It was
effectively anchored midway be-
tween the speakers, and we heard
the left, right, and center portions of
the sound with little change as we
moved about the room.

Controlling the position of the
sound stage by shaping a speaker
system’s directivity is neither new
nor exclusive to Ohm. The compa-
ny's CAM speakers are unusual,
however, in having rotatable tweet-
ers, which provide greater flexibility
in one’s choice of speaker and lis-
tener locations than do specakers
whose directive characteristics are
fixed in their design. The system
works, and works well. It was inter-
esting 10 hear what a broad stereo
sound stage could be developed by a
pair of small speakers only 5 feet
apart without resorting to electronic
or other spatial-enhancement tech-
niques.

In addition to its spatial qualities,
the CAM 16 was a very comforta-
ble, smooth-sounding speaker. Of
course, a small bass driver cannot
generate room-shaking levels at low
bass frequencies, and the bass dis-
tortion was somewhat greater than
we would prefer (though not unrea-
sonable for the speaker’s price
class). Nevertheless, the CAM 16
managed to sound larger (and con-
siderably higher-priced) than it is.
We suspect that few, if any, speakers
of comparable size and price can
match it, let alone outperform it.
Circle 140 on reader service card

“Oliver, would vou like me to get some books to put under your
feet so you can experience the full effect of the subwoofer?”
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“It is SEelearly superior
to past ami@iers in the low- to
mid-priced ra@e— not to mention
most ampllfle o to three times
its price- that | @ unhesitatingly
recommend iR amen the most
demanding MW system.’

Anthony Co desman
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ORTOFON MODEL 540

PHONO CARTRIDGE

Julwan Hirsch, Hirsch-Houck Laboratories

RTOFON’S Series 500 mov-

ing-magnet  phono car-

tridges were designed to

compete  with  digital
sound sources by emulating their
response uniformity and low distor-
tion while retaining the musical
qualities often associated with ana-
log music reproduction.

All six Series 500 models are fun-
damentally the same. Three are of
conventional construction, compat-
ible with the '2-inch-spaced mount-
ing holes of universal tonearms.
The other three are P-mount car-
tridges that plug directly into the
end of a T4P standard tonearm and
require no adjustment, balancing,
or tracking-force setting. Each group
shares the same body and internal
design, differing only in the shape of
the stylus up. Since all of the user-
replaceable styli (which have inte-
gral pivoting stylus guards) fit any
of the cartridges, the purchaser of
one of the lower-price models can
easily upgrade it without replacing
the entire cartridge.

We tested the top of the line, the

Model 540, a universal-mount car-
tridge fitted with a fine-line Fritz
Gyger 11 nude stylus. The stylus’s
contact area with the groove wall
closely resembles that of a cutting
stylus, which gives it an extended
high-frequency response, rated to
27,000 Hz, and lower distortion
when playing high-level passages.

The performance differences
among the three universal cartridge
models in the line are principally in
their lateral tracking ability at 315
tiz. The least expensive, the Model
520, with an elliptical stylus, is rated
at 70 micrometers (um) in this test.
Its 1,000-Hz channel separation is
also rated as 23 dB, compared with
the 25-dB rating of the other two
models. The middle cartridge. the
Model 530, has a fine-line stylus
with a tracking-ability rating of 80
um, and the Model 540 carries a 90-
um rating.

All of these ratings are based on a
nominal [.5-gram tracking force.
Other characteristics the cartridges
have in common are an equivalent
stylus tip mass of 0.3 milligram,

output of 3 millivolts, and channel
balance of 1.5 dB at 1,000 Hz. All of
the styli have a nominal vertical
tracking angle of 20 degrees.

According to Ortofon, the fre-
quency response of the cartridges
has been flattened by using slit pole
pins in their magnetic systems,
thereby reducing eddy currents and
eliminating the sagging high-fre-
quency response characteristic of
solid pole pins.

The Ortofon Model 540 1s fur-
nished with a small screwdriver,
mounting hardware, and a stylus
gauge. The black, plastic-encapsu-
lated cartridge body weighs S grams,
well within the balancing range of
almost any tonearm. Price: $300.
Ortofon, Dept. SR, 122 Dupont St.,
Plainview, NY 11803.

Lab Tests

We installed the Ortofon Model
540 in the medium-mass tonearm
(about 18 grams) of a good, popular-
priced turntable. We used the rated
tracking force of 1.5 grams and a
load of 47,000 ohms and 140 pico-
farads for our measurements.

The cartridge’s output was 3.7
millivolts at a recorded velocity of
3.54 c¢cm/s, with a channel imbal-
ance of only 0.35 dB. The vertical
tracking angle was 22 degrees. Fre-
quency-response and crosstalk mea-
surements with two test records (the
CBS CTC 300 and the older STR
100) yielded similar results. Car-
tridge response was very flat, within
about 1 ds, well beyond 10,000 Hz
and rose by 1 to 3 dB at 20,000 tiz.
The channel separation (crosstalk)
was rather asymmetrical, which is
not uncommon among cartridges,
with readings of 15 to 25 dB over the
full frequency range.

The true mettle of the Ortofon
Model 540 was revealed in its track-
ing ability. It easily handled the
very high-level 32-tiz tones of the
Cook 60 test record, and the 30-
cm/s 1,000-Hz tones of the Fairchild
101 record were reproduced with
only the moderate peak-flattening
typical of this record (but with no
sign of mistracking). Playing the
DIN 45549 test record, the Model
540 tracked the 110-micrometer
level at 315 Hz, the first cartridge in
our experience to do so, far surpass-
ing its 90-um rating. Other tracking
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We dont show

people smoking
inour ads.

Because we figure smokers already know how. Heck, we’re not talking
rocket science here. So, we'll get right to the point: flavor. In a nationwide taste test,
a majority of smokers said Merit tasted as good as or better than cigarettes that have up to 38%
more tar. Enriched Flavor™ is the reason why. And only Merit has it. So the next
time you do what you already know how to do, do it with Merit.

Enriched Flavor" low tar. f A solution with Merit.

MERIT

rilter

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal © Philip Morris Inc, 1949
Injury, Premature Birth, And Low Birth Weight.

Kings: 8 mg “tar," 0.6 mg nicotine av. per cigarette by FTC method.
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tests with the CBS CTC 300 test
record (which we have not used pre-
viously for this measurement) indi-
cated that the cartridge could track
the 100-um lateral section and the
maximum-level 63-um vertical sec-

Comments

Our measurements indicate that
the Ortofon Mode! 540 is onc of the
top-performing cartridges of today,
and possibly of all time. It seems

tion. unlikely that any recording will ex-

Hear the difference only
 PURE COPPER
can make...

y *X #3
now from
Signet.

While others try to overcome the limitations of ordinary
copper wire with fanciful theories, Signet has attacked the problem
head on...by creating dramatically better copper wire!

Introducing Pure Copper by Ohno Continuous Casting (PCOCC).
Unlike other copper that must be heated, lubricated, acid washed, and
annealed during fabrication, each PCOCC wire strand glidles from its
thermally-controlled mold uniquely free from impurities. The process
creates long, flexible continuous copper crystals that permit audio signals
to flow unimpeded, without the coloration that inferior wire imposes.

Signet has created two series of Maximum Transfer PCOCC inter-
connects using this new wire. Each features premium-quality gold-plated
terminations and high-density braided shields to minimize RF and magnetic
interference. And each is jacketed by exira-flexible, heavy-duty polyvinyl.

New Signet Music Line PCOCC speaker cable extends the value of
pure copper to your entire system. Thick dual-gauge strands are jacketed
individually, then enclosed in extra-tlexible opaque insulation for unvarying
quality and appearance.

Your Signet dealer will gladly
demonstrate the superiority of Signet
PCOCC cables and interconnects for
your system. Enjoy the Pure Copper
connection from Signet today!

signet.

CIRCLE NO 105 ON READER SERVICE CARD

ceced 11s tracking abilities. Its fre-
quency response was also very uni-
form (we have seen a few others
with comparable flatness, but they
are rarc). The channel separation,
though falling a little short of the
cartridge’s ratings, was nevertheless
adequate for a full stereo effect. The
output was higher than that of most
other cartridges ot comparable qual-
ity. though not enough to make a
significant ditference.

Ouwr measurements indicate
that the Ortofon Model 540 is
one of the topr-performing
cartnidges of today, and
possibly of all time. 1t seems
unlikely that any recording
will exceed its tracking
abilities.

The only sour note in our experi-
ence with the Ortofon 540 was the
omission from the instruction sheet
of information on how to remove
the stylus. Even though the instruc-
tions advised removing the stylus
before mounting the cartridge, we
had to mount it with the stylus
installed. Later, we found in a bro-
chure on the Ortofon 500 Series that
the stylus assembly 1s locked in
place when the stylus guard is in
cither storage or playing position;
only midway between the two is it
possible to remove the stylus. An-
other surprising omission in the car-
tridge’s documentation was  any
mention of the recommended load
or of the inductance and resistance
of the coil windings.

We found no surprises in listening
to the Model 540. however. Its
sound quality and clarity are cer-
tainly close to those of a CD player
(some might say better, but we
won't get involved in that!). Only an
occasional tick or pop gave away the
analog nature of the source. One can
hardly expect more of an analog
playback system.

Ortofon has demonstrated quite
effectively that the LpP is not yet
dead and that first-rate playing
quality is possible from a reason-
ably priced cartridge.

Circle 141 on reader service card




Thefirst CD chang
worth listening

CI
0

for 10 hours straight.

YAMAHA ninsmin

There are surprisingly few
activities the human body can endure
for 10 hours straight.

Listening to the CD player you see
before you, the CDC-610U, 1s a delightful
exception to the norm.

The first 10-disc CD changer
capable of capturing both the attention
and the imagination of
even the most demanding
audiophiles.

For hours on end.

Boasting specs and
features that are nothing
less than sensational.

Like Yamaha'’s Hi-
Bit Technology with
advanced 18-bit 4x
oversampling digital
filters and high-speed
D/A conversion.

Direct Track Access,

A sound reasen to start
collecting ma fazines -
Yamaha's 10-c isc maga-
zine, YCM-10 — the handy
way to organize your CD
collection.

which lets you enjoy virtually instant
access to any track on any disc.

Random Programming,
which permits programming
of an entire evening of music
— up to 36 selections —in any
order you like.

“Plus One” Memory — a
unique little feature that allows Gesipies:
you to momentarily interrupt —ticremote
your program to hear another
selection.

And as you might expect, quite
a bit more.

Stop by your nearest Yamaha
Audio Specialist and experience the
impressive CDC-610U for yourself.

But be forewarned.

One listen and you could be

hearing about Y AM AH A

tile remote
control to
ever accom-
pany a CD
plaver.

it for a long,
long time.



“TheyWere Designed To Play Mussic
ThisTheyDoVeryWell, In
AtABargainPrice..It'sHard Tolma

It has always been true that placement in
the listening room has a profound effect on
the sound of any loudspeaker, regardless of its
inherent qualities. Cambridge SoundWorks
has confronted this fact and created Ensemble;
a speaker system that can provide in your
home, the superb seund once reserved for the
best conventional speakers under laboratory
conditions. And because we market it directly,
Ensemble costs far less than previous all-out
designs. Perhaps best of all, it virtually disap-
pears i your listening room.

HenryKiss, crector of tre domiicn® speaker models
of the *5Cs (Acostic Research), €05 (KLH), and '70s
(Advear) brings_ou Enssmble, a geauinely new kind of
Speaker Sistem fer the “2s, aailable factory direct
from Canbridge soundWorks.

Ensemble is a Trademark of Cambridge SoundWorks, Inc.

The best sound comes in four
small packages.

Ensemble consists of four speaker units.
Two compact low-frequency speakers repro-
duce the deep bass, while two small satellite
units reproduce the rest of the music. Separat-
ing the low bass on both channels from the
rest of the range makes it possible to repro-
duce just the right energy in each part of the
musical spectrum without turning your fis-
tening room into a stereo showroom. With
clumsy conventional systems, you can either
strive for that balance by letting loudspeakers
dominate your room, or sacrifice it for less
conspicuous speaker placement.

Your listening room works with
Ensemble, not against it.

Room acoustics emphasize and de-
emphasize various parts of the musical

! Uniike satellite systems which use a

single large subwoofer;, Ensemble features

separate compact bass units for eacn
stereo channel. They fit more gracefully
into your living environment, and help
. minimize the effects of the listening
Y . room’s standing waves.

Because low frequencies are non-directional, Ensemble’s
bass units can be installed horizontally, vernically, facing
upwards, or facing downwards.

range, depending upon where the speaker
is placed in the room. If you put a conven-
tional speaker where the room can help the
low bass, it may hinder the upper ranges,
Or vice-versa.

Ensemble, on the other hand, zakes
advantage of your room's acoustics. You put
the low-frequency units where they provide
the best bass, whether or not that location is
good for the high frequencies (and it usually




-And Make It Sound Like Music.

AMostUno

isn't for any speaker). Then you put the
satellites where they provide a well-defined
stereo “stage.”

The ear car't tell where bass sounds
come from, which is why Ensemble’s bass
units can be tucked out of the way—on the

in gunmetal gray Nextel, a suede-like tinish
highly resistant to scratching. We even
gold-plate all connectors to prevent corrosion.
But perhaps an even bigger difference
between Ensemble an other speakers is
how we sellit..

. . = &
T
Placement for least - mfrggzxﬁn’f
bass reimforcement. , Somwalls. |4 ]
]  HES (R | I

/

trusive Way;
ine Going WiongWith Ensemble”

Julian Hirsch
Stereo Review, Sept. 88

Call 1-800-AKA-HIF1*
(1-800-252-4434)

Our toll-free number will connect you to
a Cambridge SoundWorks audio expert. He
or she will answer all your questions from

Placement, for most
bass via acoustic
coupling and comer
retmnforcements.
==

Wou can put Ensemble’s low-frequency units exactly where they should go for superb bass. You can't do this with
conventional speakers because you have to be concerned about the upper frequencies coming from the same

enclosures as the low ones.

floor, atoia1 bookshelves, or under furniture.
The satellites can be hung directly on the
wall, or placed unobtrusively on window-
sills or shelves (among other possibilities).

The best showroom of all:
your living room.
Choosing a loudspeaker after a brief lis-

The result is extraordinary. There are no ten at a dealer's showroom s like deciding
bulky speaker boxes to dominate your liv- on a car after one quick trip around the
ing space, yet Ensemble reproduces the block. Therefore we make it possible to audi-
satisfying deep bass that 720 mini tion Ensemble right in your own home. In
speakers can. fact, gnse[gnblézlris Cs[i)ldﬁonb/tgy gaambridge
. Soundworks directly from the factory.
Not all the differences between That only makes sense. You get to match
Ensemble and other speaker !-Znsemblfr:1 Slfﬁgfaﬂsyﬁp ygtelerlTlustt:n%g rgoec;rtr:)
: inaway no m -You
systems are as obvious as our listen for hours without a salesman hovering
two subwoofers. nearby. And if after 30 days of all that you're

Unlike three-piece satellite Systems that not happy, you can return Ensemble for a full
may appear similar, Ensemble’s four-piece refund (we'll even reimburse the original UPS
desngn oesn't cut any shipping charges
comers. We use pre- What Henry Kloss tells in the continental
mium quality compo- his friends: Us)).
nents for i Every time I came out with a new speaker at You also get
power handling, AR, KLH, or Advent, my friends would ask me, W SaG.
individual crossovers “Henry, isit worth the extra money fcr meto trade Atonly $499—
%agug‘guzenv:amln d up?” And every time I would answer, “No, what ﬁrﬁgﬁmﬂ]

. you've already got is still good enough ™ s !
cabinets ruggedly But today, with the introductior: of Ensemble, 100 of speaker
constmcted proper Vel them, *“Perhaps now is the time 1o give your old cab]e: and free
acoustical performance. speakers o the children” ongping
The low-frequency units ' assistance—
use the classic acoustic Ensemble

suspension design, and are finished in
black laminate. The satellites are finished

costs hundreds of dollars less than it would in
aretail store.

CIRCLE NO. 157 ON READER SERVICE CARD

why (or why not) to buy Ensemble to those
youmay have about related equipment. Your
audio expert will take your order (you can use
Visa, MasterCard or American Express), and
armange surface shipment via UPS ($7 to

$25 anywhere in the continental U.S.). You
should have Ensemble within one week. And
your Cambridge SoundWorks audio expert
wil. continue as your personal contact with
us, to answer questions which might come
up after you've begun to enjoy Ensemble at
home. We think yourll like this new way of
doing business.

*Ir: Canada, call 1-800-525-4434. Audio
experts are on duty Mon.-Fri., 9AM-10PM,
Sat., Sun., 9AM-6PM Eastem Time.

Fa}\ #(617) 332-9229.

| CAMBRIDGE SOUNDWORKS
154 California St., Newton, Massachusetts 02158

I Send more information and test reports.
Send Ensemble risk-free for 30 days, for $499*

Send an Ensemble Gift Certificate for $499*
I'mpaying by O Check OMC O Visa CJ AmEx
Acct. Number. Exp
Signature._

Name_ .
City State____Zip =
Phone (Area Code) Number

FOR IMMEDIATE SERVICE: 1-800-AKA-HIF!
MA residents add 5% sales 1ax

*Plus freight. Call and ask. Suite 102A

|
|
|
|
{ Address
|
|
|
|
|



HAFLER XL-600
POWER AMPLIFIER

Julan Hursch, Hirsch-Houck Laboratories

HE XL-600 is the newest

| and most powerful ampli-
fier to bear the Hafler name.

This formidable unit, which

is rated to deliver 305 watts per
channel into 8 ohms from 20 to
20,000 Hz with no more than 0.05
percent total harmonic distortion
(THD), is not current-limited. Its
rated output at the clipping point is
360 watts per channel into 8 ohms,
500 watts into 4 ohms, 750 watts
into 2 ohms, and 900 watts into 1
ohm! It also has a bridged mono
mode in which it can deliver 1,000
watts into 8 ohms or 1,500 watts
into 4 ohms (at the clipping point).
The XL-600 was designed to use
some 30 dB less overall negative
feedback than previous Hafler am-
plifiers, which contributes to its low
transient intermodulation distor-
tion (TiM) and high stability. In
accord with Hafler’s ““Excelinear™
concept, phase shift in each channel
has been kept to a minimum. Each
output stage has eight power MOS-
FET’s (metal-oxide-semiconductor
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field-effect transistors) capable of
driving the most difficult speaker
loads. Except for the single large
power transformer, the two chan-
nels are completely separate, and
the total filter capacitance of 72,000
microfarads gives the amplifier a
powerful low-end capability. A
small, separate power supply oper-
ates the low-level stages.

The output stages are constructed
about a square, chimney-like heat-
sink structure through which a fan
blows cooling air. The air enters the
cabinet through openings on the
sides and exhausts through the rear
apron. The fan’s speed is variable
and responds automatically to the
cooling requirements of the ampli-
fier. The outputs are protected by a
heavy-duty relay that connects
them after a 3-second turn-on delay
to prevent transients from reaching
the speakers. If any significant DC
component appears at the speaker
outputs or if the heat-sink tempera-
ture becomes excessive, the relay
also disconnects the speakers while

allowing the fan to continue cooling
the amplifier.

The rear apron of the XL-600
contains the gold-plated input jacks,
four multiway binding-post speaker
terminals (with a speaker-fuse hold-
er for each channel), and a slide
switch that converts the amplifier to
bridged mono operation. The front
panel, fitted with heavy-duty han-
dles, has a rocker-type power switch
and a clearly visible red pilot light.
The XL-600 weighs 51 pounds and
measures 19 inches wide, 13 inches
deep (plus 2 inches for the handles),
and 7 inches high (plus half an inch
for the feet). Price: $1,195. David
Hafler Co., Dept. SR, 5910 Crescent
Blvd., Pennsauken, NJ 08105.

Lab Tests

The cooling fan of the XL-600
turned slowly and inaudibly in nor-
mal operation, although during the
1-hour preconditioning period and
other high-power operation it sped
up and could be heard clearly. It
was never as noisy as most other
amplifier cooling fans we have
heard, however, and it should not
be audible in a home environ-
ment.

Our clipping-level power mea-
surements clearly established the
credential