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Suc®ess

Measured in technical achievement
and customer satisfaction.

Successor

The result of continued research.

Introduced in 1987, the Bose Acoustimass-5
speaker system simultaneously overcame the
placement limitations of large speakers and
the performance compromises of conven-
tional small speakers. Finally, it was possible
to generate pure, deep bass from a truly com-
pact enclosure.

The Acoustimass system changed the way
people think about loudspeakers, and quickly
became the speaker system of choice for
music lovers around the world. Stereo Re-
view said: “...side by side with speakers cost-
ing three to five times as much, the AM-5
[Acoustimass| consistently produced the
more exciting and listenable sound...”*.

How has Bose celebrated this success?

By spending three more years in research,
making Acoustimass speakers even better.

* Julian Hirsch, Stereo Review, 1987

Like the original, once the new Virtually
Invisible” Acoustimass-5 system is in place,
all you see are the two tiny cube speaker
arrays. The new cube speakers are smaller,
more powerful, and more fashionable. You
enjoy spacious, lifelike music reproduction
from a system that blends easily into any
decor.

Now let’s examine the benefits of the new
Acoustimass bass module, the easy-to-hide
part of the system you normally don’t see.



The part you dont see.

Patented Bose' Acoustimass speaker technology makes the difference.

Improved technology is found in the new Serizs 1] bass module.

Three acoustic masses instead of two.

Benefit: 36dB/octave acoustic o 3
! o [

crossover rolloff! Provides complete
freedom to hide the bass module

anywhere in your room. il

New elliptical toroid conduit
for the radiating air mass provides
for laminar air flow.
Benefit: No audible noise caused
by turbulence, even at high
loudness levels.

’-E\e technology of the Virtually Invisible® Acoustimass
bass module is unlike that of any conventional speaker
system. The sound is launched into the room by an air

mass, rather than directly by a vibrating surface.

The new technology introduced in the Series II bass
module is detailed in the photograph above.

The benefits of the complete Acoustimass-5 Series 11
speaker system are:

* Pure, deep bass that seems to come from the tiny cube
speaker arrays.

* Full fidelity sound from a Virtually Invisible® speaker
system that blends into any decor.

* A variable width sound stage that can be set by rotating
the Bose Direct/Reflecting® speaker arrays.

* Consistently high quality that you expect from Bose,
achieved through Syncom®computer testing.

New system protection
circuit with twice the
energy dissipation
-apability.

— Benefit: More system
> protection at high output

volumes. Increased

veliability

Three acoustic compression
chambers instead of two.
Benefit: Reduced cone motion
providing virtual elimination of
audible distortion.

(Plexiglass model for illustration purposes only)

Hear the difference yourself.

The best way to appreciate the sound of the new Virtually
Invisible Acoustimass-5 Series Il speaker system is to ask
your dealer to demonstrate it side by side with conven-
tional systems costing much more. For the name of a Bose
dealer near you, and to receive a brochure, call;

1800-444-BOSE

(1-800-444-2673) 8:30AM-9:00PM(ET)
[n Canada call 1-800-465-BOSE (2673) 9:00AM-5:00PM

MV S

Better sound through research.




Adcom would

egardless of how sophisticated your stereo

and video system is, it may never achieve
its full performance if plugged directly into an
AC outlet. Raw and unprocessed AC power can
severely diminish the clarity of audio signals and
reduce the resolution of your video picture,

ADCOM’s ACE-515 AC Enhancer significantly

improves the performance capabilities of your
system by filtering and processing raw AC power,
unveiling a pure, noise-free power source.

Listen To The Critics

‘. .the effective suppression of AC ‘RF hash’ by the
ACE-515 improved clarity and lowered noise in all three CD
players. . . .the significant improvements in instrumental and
vocal harmonic retrieval and hall ambience are superb. . . .
it simply appears to allow musical information to be passed
through to the listener with less veil and electronic ‘haze. ”

—Lewis Lipnick, Sterecphile, Vol. 11 No. 4, April 1988.

Recommended accessory in Stereophile, Vol. 12 No. 4,
April 1989.

Line Protection: It Pays For Itself

The ACE-5I15 also protects your valuable
equipment from harmful high-voltage spikes and
surges. And, its sequential turn-on/turn-off
control circuit guards your speakers from
disturbing, damaging thumps.
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Again, The Critics Agree
“Electronic equipment (especially digital audio gear) is
vulnerable to both annoying and catastrophic power-line
problems. Your stereo gear should have line spike and
surge protection, with hash filters thrown in too. Line
protection—you can pay a litile for it now, or you can
pay a lot for it later.”
—Ken Pohlman, AUDIO, November 1987.

For a modest investment, the ADCOM ACE-515
enhances both audio and video clarity while
protecting your equipment from damaging line
voltage disturbances. Once again, ADCOM
lives up to its reputation of offering superior
performance at a reasonable cost. For complete
technical data, please visit your Adcom dealer.
You’ll discover the ACE-515 is more than an
accessory. It’s a necessity.

ADCOM

details you can hear

11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (201) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec H9R 4X5 © 1989 ADCOM
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Hirsch-Houck Labs Equipment Test Reports
Yamaha DSP-A 1000 Integrated A/V Amplifier, page 23
Harman Kardon TD4600 Cassette Deck, page 26
Energy Model 4. le Loudspeaker System, page 29

MAS DCC-1 Digital Control Center, page 32

Sennheiser HD 490 Headphones, page 35
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Can green ink, disc rings, special fluids, or isolation feet really make
your CD’s sound better? « by Ken C. Pohlmann

Small Systems, Big Sound................ ... 45
Today’s shelf systems are packed with features and sized
to fit anywhere * by Rebecca Day

All Around the House
Making your audio or audio/video system work :n more than one room
may be easier than you think * by Daniel Kumin

Systemms Jiatdescae sk« fliigis
A lofty media room * by Rebecca Day _
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Thomas Hampson. ...
“Singing is not about throats, but about thought and air” « by Katrine Ames

Best Recordings of the Month
Big Daddy, Mozart Sonatas for Violin and Keyboard, Beethoven’s
Fidelio, and Peter Himmelman

Record Makers.......................
The latest from James Brown, Nadja Salerno-Sonnenberg, James Taylor,
the Yellowjackets, and more
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Breathtalzing

Listen Io_Tlle Next Generation
Of Loudspealzers

The new RTA 15TL is both a sonic and
aesthetic I)realethrough, It is also price(] to create a
new standard in value. Ask for a demonstration at
your authorized Polk dealer. You'll hear the detail
(leptll and excitement of a live performance.

You'll hea-...and see... the next generalion of

loun]spea]zers.

: The Spealecr Sps:na[nst@)

5601 Met=o Drive, Baltimore, MD 21215 USA
(301) 358 - 3600

Where to buy Polk Speakers? For your nearest dealer, see page 87.




ILLUSTRATION BY B0B SCOTT

by Rebecca Day and William Livingstone

Environmentally Correct
Pioneer Electronics has begun
packing its car electronics
products in a combination of
recycled paper and paper pulp
instead of styrofoam. The
company is also shipping its
home and car stereo
equipment in cartons made of
recycled paper. . . . Vector
Research is printing all of its
packaging and owner's
manuals for its products on
recycled paper.

Rudio Design Contest
Sony is sponsoring an
international Audio Lifestyle
design contest, open to
students of any age or anyone
graduating in 199]. Designs
must be AC-powered and
incorporate an AM/FM radio
and CD player, and they must
be original works that have
not been previously presented
in public. The grand prize is a
$10,000 scholarship and a
Sony camcorder; additional
prizes and scholarships will
be awarded. Entries must be
postmarked by July 31, 1991,
and be received at Sony
regional headquarters by
August 15. Entry kits are
available from Marie
Berardino, CRN, 8 Bond St.,
Suite 200, Great Neck, NY
1102]; telephone (516) 487-5904.

Music Notes

Pro Set Super Stars Musicards
are a 265-card set of trading
cards honoring such popular
stars as Madonna, Janet
Jackson, Vanilla Ice, M.C.
Hammer, and Alannah Myles.
They are sold in wax packs of
ten cards for 50¢ to 69¢ a pack
at comic-book stores and other
trading-card outlets. . . .
Commemorating its one-
hundredth anniversary, the
Chicago Symphony Orchestra
has released a twelve-CD set
that contains forty-nine
performances by twenty

conductors. About 70 percent
of the music comes from live
broadcast tapes never made
publicly available before.
Price: $175 plus $5 for shipping
from Chicago Symphony
Fulfillment Center, 847 West
Jackson Blvd., Chicago, IL
60607. . . . On July 10, the
opening concert of the twenty-
fifth Mostly Mozart Festival
will be televised by PBS in the
Live from Lincoln Center
series. The soloists will be the
flutist James Galway and the
pianist André Watts. Gerard
Schwarz will conduct. . . .
Billboard Books has just
published an updated edition
of Joel Whitburn's Billboard
Book of Top 40 Albums, which
lists every album to reach the
Top 40 of Billboard magazine's
sales charts from 1955 to the
present.

Home of the Future

The Bright Home, an exhibit
home in Indianapolis
constructed by PSI Energy and
Indiana Power & Light Co., is
the first working display of
technology using the CEBus
home automation standard.
Developed by the Electronic
Industries Association's
Consumer Electronics Group,
CEBus enables
communication throughout the
home among a variety of
electronic products using
existing power lines,
telephone wires, coaxial
cable, and infrared signals.
Panasonic, Sony, and
Thomson/RCA contributed
CEBus products to the exhibit.
The home will be open to the
public through September.

Home Shopping Channels
Audio-Forum of Guilford,
Connecticut, has published a
new mail-order catalog of
musical audio and video
cassettes. It includes tapes for
jogging, ethnic and children'’s

music, musical-instrument
instruction, opera, and
programs on the history of
music. For a free copy of the
catalog call 1-800-243-1234. . . .
Cadence of Redwood, New
York, claims to carry a larger
number of jazz/blues labels
(more than 700) than any other
source in the world. They
accept Visa and MasterCard
and ship by UPS within 24
hours. Call (315) 287-2852. . . .
Tower Records/Video
maintains a complete mail-
order service for LP’s, audio
cassettes, CD’s, VHS video-
cassettes, and laserdiscs. For
ordering information call
1-800-684-4844 (U.S. only) or
(212) 505-1500 (worldwide).

The Jazz Beat

Tito Puente, the king of Latin
music (especially Latin jazz),
won this year's Grammy
Award for the Best Tropical
Latin Performance with his
composition Lambada
Timbales from the Concord
Picante album "“"Goza Mi
Timbal.” Concord Picante has
now released Puente’s one-
hundredth album as a leader,
"Out of This World,” which is
available on CD and
cassette. . . . For the
eighth year JVC is
sponsoring
jazz testivals
in the United
States and
Europe. The
American
JVC jazz
festivals
take place

in New York
City, June 2]
t0 29, and at
Newport, Rhode
Island, August 16 to 18.
JVC's jazz festivals in Europe
will be held in Paris, July 5
to 10, The Hague, July 11 to
14, London, July 15 to 20, and
Nice, July 12 to 22. 0
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LETTERS

Distortion

Ken Pohlmann’s May *“Signals” col-
umn (“Hidden Distortion™) and reader
Phil White's letter in the same issue
helped me make sense of the seemingly
unreasonable demands of “audiophiles”
when we expect our music-reproduction
systems, which are limited to the stimu-
lation of only one sense, to produce a
fully satisfying experience. The absence
of a visual element in home music repro-
duction unreasonably burdens the listen-
er and is itself a form of distortion. I can
far more passionately connect toalive or
televised or theatrical musical event
(and memories of such) than to all but a
very few of my many audio-only record-
ings. My guess (hope) is that the most
significant audiophile development of
the Nineties will be high-definition,
wide-aspect-ratio television and the ex-
pansion of hi-fi audio/video concert re-
cording.

Meanwhile, 1 will continue to seek
from my music system and from every
disc I bring home a totality of experience
that is beyond their capacity to provide.

There’s only one company out of the
hundreds of speaker manufacturers that also

makes musical instruments.
Yamaha.

Our grand pianos grace the stages of the
major concert halls throughout the world.

Yamaha, in fact, is the largest manufacturer
of musical instruments in the world.

For over 100 years

trying to get my ears to reproduce a vivid
visual image.

GREGORY LAVIN

Chico, CA

Digital Eight
In May “Bulletin” it was announced
that manufacturers have agreed ona new
16-bit PCM digital stereo audio format
for Hi-8 camcorders. You state that the
new system will be switchable between
48- and 32-kHz sampling frequencies,
thus *“eliminating the possibility of a
direct digital recording from a CD or
DAT.” As I recall, the sampling fre-
quencies for the CD and digital audio
tape formats are 44.1 and 48 kHz, re-
spectively. Could you clarify?
TiM GANNETT
Davenport, 1A

Recordings made through a DAT deck’s
analog inputs use the 48-kHz sampling
rate and thus could be copied directly, but
commercially duplicated DAT’s use the
44.1-kHz sampling rate.

reproduced.

King’s X

Ron Givens accurately and open-
mindedly evaluates “Faith Hope Love”
by King's X in his May review, but he
“warns” us that this is a Christian band
with glowingly positive lyrics. He im-
plies that non-Christian listeners tolerate
their religious views and simply focus on
the powerful secular music. That’s iron-
ic since we Christian rock fans have had
to “tolerate” decades of rock lyrics ele-
vating drugs and alcchol, demon wor-
ship, wanton sex, violent acts, and vari-
ous asocial or perverted escapades. It’s
refreshing to hear music supporting
higher aspirations. Maybe people can

tolerate some values for a change.
TED ALEKEL
Albany, OR

Subwoofer Positioning

In May “Audio Q&A,” lan Masters
states, “It’s the nature of subwoofers,
and bass drivers generally, to be very
sensitive to position.” For years I've
been reading in STEREO REVIEW that one

No surprise hen that we’re a bit particular
about how all that wonderful music gets

Our new R/2 Series embody a simple,

weve been making music.

elegant design that optimizes the location of the
drivers and minimizes edge diffraction.

They also utilize Yamaha's exclusive Multi-
layer Microcell Tveeter. A new desigr: that

YAMAHA




of the advantages of subwoofers is their

indifference to position. Have I misun-
derstood something?

HERB GOLDMAN

Tustin, CA

It depends on what aspect of reproduction
vou're talking about. Subwoofers can
usually be placed almost anywhere in a
room without disturbing the stereo image
established by the main speakers. On the

other hand, the low-frequency response of
a speaker depends greatly on where it is
placed relative to room boundaries, such
as walls and the floor. One advantage of u
three-piece speaker system is that you can
place the small satellite speakers for good
stereo imaging and the woaofer module for
good bass response—you don't have to
compromise one for the sake of the other.

Animal Activists

As a long-time reader of your maga-
zine, | was furious to see you even
mention (in May “Record Makers™) the
album “Tame Yourself,” released to

to any audio signal.

Resulting in a line of speakers with excep-
tionally smooth tonal balance and superior

imaging characteristics.

uses a remarkably light yet rigid microcell
diaphragm material. Creating a tweeter that
recovers and responds virtually instantly

benefit People for the Ethical Treatment
of Animals (PETA). Behind the name of
a perfectly legitimate-sounding cause
hides a self-serving organization based
on terrorism and deceit. Witness the fact
that PETA serves as spokespersons for
the Animal Liberation Front—a recog-
nized terrorist group responsible for mil-
lions of dollars of damage to laboratories
engaged in biomedical research that
benefits animals as well as people. Wit-
ness that co-founder Alex Pacheco ad-
mitted under oath to faking photographs
in the now-famous Silver Springs mon-
key case. Witness the statement of their
philosophy by co-founder Ingrid New-
kirk, “a rat is a pig is a dog is a boy.”
This group is not pro-animal; it is anti-
human'!
NAME WITHHELD BY REQUEST
Santa Barbara, CA

Mono CD’s

Your response to reader John Blair in
December 1990 “‘Letters,” that “Any
record company that adheres to any kind

are appealing to the eye.
Stop by your Yamaha dealer and hear the
remarkable new R/2 loudspeakers for yourself.

of truth-in-labeling policy will identify a
monophonic recording as such some-
where on the package,” is grossly in
error. As an inventor and researcher in
the sound-enhancement field, 1 fre-
quently purchase mono CD’s. Over 90
percent of the hundreds in my collection
are either unlabeled or mislabeled
There is no such thing as truth-in-label-
ing within the recording industry with
respect to marketing mono CD’s.
RICHARD G. BROADIE
Palm Springs, CA

Corrections

We recently learned that Proton has
decided not to go ahead with manufac-
ture of its AP-600T preamplifier/tuner, a
photo of which appeared on page 61 of
the May issue in the article “The Pream-
plifier/Tuner.”

The price of The Listening Room, a
computer program from Sitting Duck
Software designed to aid in speaker
placement, is $34.95, not $30 as stated in
April “Letters.”

But don’t be su-prised at how great they sound.

Speakers as transparent to the ear as they

Introducing four new ways

to appreciate it.

Yamaha's R/2 Series Loudspeakers.
Available in either oak or black finish.

Yamaha Electrenics Co-pomn

After all, we've been practicing for well over

100 years. YAMAHA

MAKA

B l‘_}‘_: = »
on. PO. Box 6600, Buena Park, CA 906!
©1991 Yamaha Electronics Corsomation, USA




CJENSENSOUND
THEROAD MAG

. 15252 Components

Usually, you keep your four tires on the
ground. Suddenly, out of thin air comes a
wave of sound that prac-

tically sweeps you off your — [REE—
seat. [t's the latest magic from Jensen. A state-
of-the-art CD player, new receivers and our
powerful US. made speakers. They quickly
dispel another illusion: that for sound this 155400 Recetver

real, you need to spend a fortune. For o
free information and the name of your JENSEN

nearest dealer, call 1-800-67-SOUND.  The most thrilling sound on wheels.

BUY JENSEN NOW ANDFILL IN THE BLANKS.

TWO FREE* MEMOREX CDX IV METAL
TAPES WITH ANY JENSEN PURCHASE.

Two new Memorex” CDX' 1V C-90 metal
tapes (a $6.00 value) are yours free by mail-
ing in the Jensen coupon for each Jensen
purchase. Pick up your coupon at partici-
pating dealers. Fill the tapes with your
favorite music. And make magic of your
own.

Offer good on purchases made from May 1-July 31,
1991, in the US. only while supplies last.
©1991 International jensen Incorporated *With coupon.
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Paul McCartney—

Paui Simon—The Rhythm

Madonna—Immaculate Tripping Tha Live Of “he Saints
INXS—"X" (Atlantic) Collection (Greatest Hits) Fantastic-Hghlights (Werner Bros)  412-809
412-106 (Warner Bros./Sire) 414-557 (Capitol) 417-477 Vanilla ice—To The
Extreme (SBK)  413-203

George Michael—Listen Whitney Houston—I'm ZZ Top—Recycler AC/DC—The Razor’s
Without Prejudics, Vol. | Your Baby Tonight (Arista) (Warner Bros.) 418-491 Edge (Atco) 410-662 The Simpsons Slr\? The
{Columta) 411181 an-710 Blues (Getfen) 13-971
George Thorogood And George Stralt—Chill Of C & C Music Factory— Original Soundtrack— Celine Dion—Unison Fine Yourgq Cannibals—
The Destroyers—Boogie An Early Fall (MCA) Gonna Make You Sweat The Civil War {(Epc) 415-430 The Raw & The Remix
Peopie (EMI) 418-061 7:634 {Cotumbia) 416-933 (Elektra/Nonesuch)415-828 (LR.S./MCa) 413-948

Jimi Hendrix—Radio One
(Rykodisc) 412:379
Crosby, Stllls, Nash And
Young—Deja Vu (Atlantic)

404
Alice Cooper—School’s
Out (Warner Bros.) 402-644

Ralph Tresvant (MCA)
415-547

The Doors—Originai

Soundtrack (Elekira)
417-915

Chicago— Twenty 1

(Reprise)

Frank Zappa—

Apostrophe/Overnite

Sensation (Rykodisc)
412395

414-599

David Bowile—
Chan%esbowle {Greatest
Hits) (Rykodisc)  412:247
Crosby, Stills, Nash and
Young—So Far (Atiantic)
378-745
Grateful Dead— Skeietons
From The Closet
(Warner Bros.) 378-406
The Who—Who's Better,
Who's Best (MCA) 376-657
The Beach Boys—Pet
Sounds {Capitol) 367-193
Best Of The Doors
(Elektra) 357-616/397-612
Jimi Hendrix—Are You
Experienced? (Repdse)
353-

Yes—Close To The Edge
{Atlantic) 965
Jesus Jones— Doubt
(SBK) 417-691

41
Rolling Stones—Sticky
Fingers
{Rolling Stones Rec.)
350-645
Van Morrison—
Moondance (Warner Bros.)
349-80

Jethro Tull—Aqualung
(Chrysalis) 345-157
Bad Company—lo From 6
(Atlantc) 341-313
Elton John—Greatest Hits
(MCA 319-541
Creedence Clearwater
Revival—20 Greatest Hits
(Fantasy) 308-049
Led Zeppelin IV (Atlantic)
291-435

Eagles—Greatest Hits
19711975 (Asylum)
2

87-003
The O’ Jays—Emotionally
Yours (E 417-709

Meat Beat Manifesto—
99% (Mute/Elekira) 417-618

Murray Perahia, Plano—
The Aldeburgh Recital
{Sony Classical)  416-222

Isaac Stern & Jean-Plerre
Rampal—Vivaldi: 6
Double Concertos

(Sony Classical)  417-535

The Cure—Mixed Up
{Elektra) 413-492
Original Soundtrack—
Dances With Woives
(Epic/Associated) 417-436
Screaming Tree—Uncle
Anesthesia (Epic) 417-402
Roger McGuinn—Back
From Rio (Arista) 416-149
Various Artists— The
"Amadeus” Mozart (CBS)
416-123
Motorhead—1916 (WTG)
415-950

The Rembrandts (Aico)
417-378

The Pogues—Hell's Ditch
(Island) 415-661
John Williams Conducts
—The Star Wars Trilogy
(Sony Classical)  414-730
Harry Connick,Jr.

When Harry Met Saily—
Music From The Motion
Picture (Columixa) 386-821

Carlo Maria Giulini—
Mussorgsky: Pictures At
An Exhibition; Stravinsky:

Nigel Kennedy—Vivaldi:
The Four Seasons,
English Chamber Orch.

The Firebird
(Angel) 414672 (gony Classical)  413-625
Al B. Sure—Private Times Levert—Rope A Dope
.And The Whaie 91 Style (Atlantic) 413-575
(Warner Bros.) 414-144

Devo—Greatest Hits

Guy—...The Future (MCAA
(Warner Bros.) 415-455 413-96!
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POSTAGE WILL BE PAID BY ADDRESSEE

COLUMBI A HOUSE

————— e e e e e e

1400 NORTH FRUITRIDGE AVENUE
TERRE HAUTE, IN 47812-9202

Edie Brickeil & The New
Bohemians—Ghost Of A
Dog (Getfen) 412-999
The Repiacements—Ail
Shook Down (Sire/Reprise)
412-668
The Traveling Wilburys—
Vol, 3 (Warner Bros.
/Wilbury) 413-872

NO POSTAGE
NECESSARY

IF MAILED
IN THE
UNITED STATES




TAKE ANY 8 CDs FOB | i

————

MARIAHWH CAREY

Mariah Care
Love Takes

King's X—Faith Hope
Love (Atlantic/Megaforce)
e("841:'1039

Gloria Estefan—Into The

Light (Epic) 415-943
Freddie Jackson—Do Me
Again (Capitol) 413:542

Megadeth—Rust In Peace
(Capitol) 412-148
Geraid Aiston—Open
Invitation (Motown)412-023
Garth Brooks—No
Fences (Capitol) 411587
Reba McEntire—Rumor

Has It (MCA) 411-538
Asia—Then & Now
{Geffen) a-23

Pixies—Bossanova
(4AD Ltd./Elektra) 410-753

Living Colour—Time's Up
(Epic) 410-357
Brahms: The 3 Violin
Sonatas—Itzhak Periman
and Daniel Barenboim

. Vision Of Love;
ime; All In Your
Mind; etc. (Columbia) 407510

Deee-Lite—World Clique

(Elekira) 412-742

Bell Biv Devoe—Poison
CA) 406-819

Jeft Healy Band—Hell To
Pay (Arista) 407-569

Pauta Abdul—Shut Up
And Dance (The Dance
Mixes) (Virgin) 406-264
Viadimir Horowitz—The
Last Recordm?

(Sony Classical)  405-985

Heart—Brigade (Capito
g 485~g55

Depeche Mode—Violator
(Sire/Reprise) 405-423
Robert Plant—Manic
Nirvana (Es Paranza)
405-019
Sinead O’Connor—i Do
Not want What | Haven't
Got (Chrysalis) 405-001
Alannah Myles (Allann(?
404-475

Eddie Money—Greatest
Hits Sound Of Mon:g
(Columbia) 3-428
Midnight Oil—Blue Sky
Mining (Columbia) 402-636
Duran Duran—Decade
(Capitol} 401-869
Pat Benatar—Best Shots

Chris Isaak—Heart Shaped
World. Wicked Game; plus
many more. (Reprise) 411934

Toto—Past To Present
1977-1990 (Columbia)
411-371
Paul Simon—Negotia-
tions And Love Songs
1971-1986 (Warner Bros.)
400-721

Original Soundtrack—
The Hot Spot (Antilles)
417-592
The Chick Corea
Akoustic Band—Alive
(GRP) 416-081
Diane Schuur—Pure
Schuur (GRP) 415-331
Mark Whittield—The
Marksman (Warner Bros.)
414-490
Joe Sample—Ashes To
Ashes (Warner Bros.)
414151
Gerald Albright—Dream
Come True (Allanllc)
414-003
Take 6—So Much 2 Say
(Reprise) 413-310
George Benson—Bi
Boss Band Featuring The
Count Basie Orchestra
(Warner Bros.) 412-478

Michael Brecker—Now
You See It (Now You Don't)

ALL THIS JAZZ

RollingStonesFla shpomt

Rolling Stones-Flashpoint.
Highwire; Brown Sugar etc.
(Rolling Stones Rec.) 418+715

Jane's Addiction—Ritual
De Lo Habitual
(Warner Bros.) 407-098

Linda Ronstadt—Cry Like
A Rainstorm, How! Like
The Wind (Elekira) 389-874

David Benolt—inner
Motion (GRP) 411-751
Brantford Marsalls—Music
From Mo’ Better Blues
{Columbia) 410-928
The Rippingtons—
Welcome To The St.
James' Club Featuring
Russ Freeman (GRP)
410-498
Michel Camilo—On the
Other Hand (Epic) 408-682
Michael Franks—Biue
Pacific (Reprise) 408-328
Larry Cartton—Collection
(GRP) 407-825
Spyro Gyra—Fast
Forward (GRP)  407-817
Wynton Marsalis—The
Resolution Of Romance
Standard Time, Vol.3)
Columbia) 406-637
Chick Corea Elektric
Band—inside Out (GRP)
404-574

shaking the free
16 Golden Greats

etc. (Geften)

Harry Connick, Jr.—We
Are In Love (Columtia)
406-645
Rolling Stones—Steel
Wheels
{Rolling Stones Rec.)
387-738
Billy idoi—Charmed Life
(Chrysalis) 386-789
Don Henley—The End Of
The Innocence (Getfen)
383-802
Michael Bolton—Soul
Provider (Columbia)
383-083
Tom Petty—Full Moon
Fever (MCA) 382-184
Roxette—Look Sharp!
(EM1) 381-939
The Cuit—Sonic Temple

(Sire/Reprise) 381-798
Bonnie Raitt—Nick Of
Time (Capitol) 381-087

Beaches—Original
Soundtrack (Atlantic)
379-669
Journey—Greatest Hits
(Columbia) 375-279
The Bernstein Songbook
—Selections trom West
Side Story,On The Town,
etc. Bernstein cond.
(CBS) 371-088

PLUS A CHANCEX
TO GETEVEN MORE
MUSIC — FREE!

See details befow.

Peter Gabriel-Shaking The Tree.
Title cut plus Big Time, Red Rain;

415-968

Pretty Woman—Original
Soundtrack (EMI) 405-407
Best Of Blondie
(Chrysalis) 311-8M
The Aliman Brothers
Band—Seven Turns (Epic)

407-692
Bad Comgnny—Hol
Water (ATCO| 406-694

Bobby McFerrin—

Medicine Music (EMI)
412-064

Rush—Presto (Atlantic)
401

695

Gratetul Dead—Bulit To
Last (Arista) 388-025
Eiton John—Sleeping
With The Past (MCA)

387-993
Bad English (Epic)

383-463
Fleetwood Mac—
Greatest Hits

(Warner Bros.) 375-782

®

(Sony Classical)  409-367 (Chrysalis) 401-646 (GRP) 41-769 el|||y JoeI—CGrealesl Hits Pretenders—The Singlas
Poison—Flesh & Biood Kenny G—Live (Arista) ols. 1 & 2 (Columbia) (Sire) 2541
(CapitoV/Enigma) 408-963 401-505 - Aerosmith—Pump 336-396/396-390 U2—The Joshua Trse

Eric Clapton (Geften) 388009
Joe Cocker—Live! Chicago—Greatest Hits Journeyman (Reprise) En Vogue—Born To Sing (island) 354-449
(Capitol) 408799 19821989 (Reprise) 400-457  Billy Joel—Storm Front (Atiantic) 408112y c. Hammer—Please

(Columbia) 7-902

Steve Winwood— 401-166 The Vaughan Brothers— Damn Yankees Hammer, Don't Hurt "Em
Refugees Of The Heart Warrant—Cherry Pie Family Style Wiison Phillips (SBK) (Warner Bros.) ~ 405-886 (Capilol) 403-477
{Virgin) 413-005 (Columb‘a) 411-389 (Epnc/Assocnaled) 411306 406-793

t8elections with two nUmbers count as two selections
D S S S S S S S e

SEND NO MONEY—JUST MAIL POSTPAID CARD

COLUMBIA HOUSE, 1400 N. Fruitridge Ave. |
P.O. Box 1129, Terre Haute, IN 47811-1129

Please accept my membership application under the terms outlined in this
advertisement. Send me 8 Compact Discs and bill me only 1¢ plus shipping
and handling. | agree to buy six selections at regular Club prices in the coming
three years—and may cancel membership at any time after doing so.

Send these 8 CDs for 1¢
Write one number in each box.

~—wtite each number In a separate box,

_= HERE'S HOW TO GET YOUR 8 CDs FOR 1¢...
® Just mail the coupon and we'll send your 8 CDs,
together with a bill for 1¢, plus shipping and handling.
' ® You agree to buy just six more seiections in the next
three years, at regular Club prices (currently $12.98 to
l $16.98, pius shipping and handiing)-and you may cancel
membership at any time after doing so.
l ® Free Music Magazine sent every four weeks (up to 13
l times a year), describing the Regular Selection for your
listening interest, plus hundreds of alternates. And Special
l Selection malllngs ur to six times a year (total of up to 19

My main musical Interest is (check one): (But ! may always choose from any category)

buying opportunities

Hard Rock Soft Rock Modern Rock Light Sounds e B ly what you want! If yo ant the Reqular or
David Lee Roth, George Michael, The Replacements,  Carly Simon, My Ry, W y T yOu W egu!
Aerosmith Michael Bolton The Cure Bette Midler Specugl Selection, do nothing-it will be sent automatically.

If you'd prefer an alternate selection, or none at all, just
| Heavy Metal R&B/Soul Easy Listening Dance Pop mail the response card always provided by the date
Judas Priest. uy, Johnny Mathis, Stevie B, specified.

Warrant Freadie Jackson Ray Conniff Technotronic ® You atways have 10 days to decide; if not, you may
Jazz Country Classicat retum the Selection at our expense.

® Halt-Price Bonus Plan. If you continue your

Mr membership after fulfilling your obh? ation, you'll be eligible

Mrs. —_ — ! for our money-saving bonus plan. It lets you buy one CD

Miss Print Fiest Name log hage Extra Bonus Otfer: l at half-price for each CD you buy at reguiar Club price.

Also send one more CD ® 10-Day Free Trial. We'll send details of the Club's
Address - - _Apl__ now, for which | will be billed operation with ‘your introductory package. If not satlsfied,
= only $6.95. return everything within 10 days and you will have no
further obligation.
Cily L I ® Extra Bonus Offer: you may take one additional CD
o - . o o right now at the super-low price of only $6.95-and gou are
and I'm entitled to get I then entitled to take an extra CD as a bonus FREE! And
| z this extra CD FREE! l you'll receive your discounted CD and your bonus CD with
Sole . D — S — your 8 introductory selections—-a total of 10 CDs in alll
Do you have a VCR? (04) _ Yes No 330/F91 I
Do you have a credit card? 03 _ Yes Mo | | COLUMBIA HOUSE: Terre Haute, IN 47811
Note: we reserve the right 10 reject any on or cancel any p. These offers nol availabie in APO, FPO,
Alaska, Hawail, Puarto Rico: wite for detals of altemative ofler. Canadian residents will ba serviced from Toronto 9H4-F6-59 '
Aneicabio]saiesitaxaddsd 1olall croars. 8 © 1991, The Columbia House Company




NEW PRODUCTS

Epos

The Eposll loudspeaker has rigid,
injection-molded front and rear baffles
formed from a polymer said to have
excellent self-damping properties. The
two-way system consists of a 6%2-inch
polypropylene cone woofer and a I-inch
aluminum dome tweeter with minimal
crossover circuitry. Frequency response
is rated as 60 to 20,000 Hz, sensitivity as
87 dB. Nominal impedance is 8 ohms.
Biwiring is possible via two pairs of
solid-brass terminals. The medium-den-
sity-fiberboard cabinet is finished in
black-ash or walnut veneer. Dimensions
are 14% x 8 x 9% inches; weight is 17%2
pounds each. Price: $850 a pair. Epos
distributed by Music Hall, Dept. SR, 108
Station Rd., Great Neck, NY 11023.

Soundstream

Soundstream’s MC245 car stereo
power amplifier has four 35-watt chan-
nels and a single 100-watt subwoofer
channel. The 35-watt channels can be
used for conventional front/rear speaker
systems or for biamplified component
speakers with two treble and two mid-
range channels; they can also be bridged
into two 90-watt channels for use with
more demanding speakers. The amplifi-

er’s output circuits are said to provide
capacity far in excess of requirements so
that no current limiting is necessary.
Smart power supplies protect against
overheating by sensing the amp’s oper-
ating temperature and temporarily re-
ducing the power supply’s output.
Price: $599. Soundstream Technologies,
Dept. SR, 120 Biue Ravine Rd., Fol-
som, CA 95630.

Yamaha

Yamaha’s CDC-615 five-disc CD
changer features the company’s S-bit
technology, with four single-bit digital-
to-analog converters, an 18-bit four-
times-oversampling digital filter, and a
third-order noise shaper. The transport
system features a floating laser-pickup
mechanism, center support bar, and
large vibration-damping feet to keep in-
ternal and external vibrations to a mini-
mum. The PlayXchange feature enables
users to replace as many as four discs in
the carousel while a fifth is playing.
Other features include repeat of a track,
disc, or sequence of tracks, bidirectional
disc skip, twenty-track programming,
and a remote control. Price: $299. Yamaha
Electronics, Dept. SR, 6722 Orangethorpe
Ave., Buena Park, CA 90620.
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NEW PRODUCTS

Panasonic

The Panasonic SC-CHI0 minicom-
ponent system features Dolby Pro Logic
circuitry, with variable digital delay, and
a digital signal processor offering four
additional ambience modes: Disco,
Live, Concert Hall, and Dome. Included
are a preamplifier with a five-band equal-
izer, dubbing cassette deck, power am-
plifier, combination tuner/compact disc
player, and three-way front-channel
speakers. Rear- and center-channel
speakers are optional. The biamplified
system has a 30-watt-per-channel amp
for the bass frequencies and a S-watt-
per-channel amp for the midrange and
high frequencies. There are also two
rear-channel amplifiers rated at 5 watts

Museatex

Museatex has customized the circuit-
ry and completely re-engineered the CD
mechanism for its Melior CD Deck. The
suspension and damping are said to be
better than in standard players, result-
ing in minimal resonance and rattle and
fewer data errors. The full-metal chas-
sis is said to provide superior mechani-
cal rigidity, isolation, and RF shielding.
All critical circuits are protected by
special copper shielding. There are
standard fiber-optic and coaxial digital
outputs as well as a Museatex Bus out-
put for use with future Museatex digital
products. A full-function remote con-
trol is supplied. The companion out-
board Melior digital-to-analog convert-
er (not shown) uses Bitstream [-bit
conversion technology along with a
special anti-jitter input circuit. Prices:
CD Deck, $1,650; converter, $800. Mu-
seatex, Dept. SR, 6605 Thimens, St.
Laurent, Quebec H4S 1W2.
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each. The supplied speakers feature Tri-
Chamber Bass construction, in which
each driver has its own ported subenclo-
sure for enhanced response. The cabi-
nets measure 15% x 7% x 12% inches.
The tuner has twenty-six presets and a
program-timer function, which enables
users to fall asleep listening to one
source at one volume level and wake up
to another source at another volume.
The CD player features Edit Guide and
Auto Tape Level functions for recording
to cassette. The components are 8%
inches wide. Price: $1,050, pius $100
each for rear- and center-channel speak-
ers. Panasonic, Dept. SR, One Pana-
sonic Way, Secaucus, NJ 07094.

Audio Research

The Audio Research D240 solid-state
stereo power amplifier is rated to deliver
120 watts per channel into 8 ohms or 240
watts into 4 ohms. Its fully regulated
power supply is built around a heavy-
duty transformer and 144,000 micro-
farads of filter capacitance. The amplifi-
eris protected against fault conditions by
circuitry outside the signal path. It has
both normal and inverted-phase RCA
inputs as well as balanced XLR inputs.
Output terminals are custom machined,
gold-plated binding posts that can ac-
commodate biwiring. Price: $2,795. Au-
dio Research, Dept. SR, 6801 Shingle
Creek Pkwy., Minneapolis, MN 55430.



NEW PRODUCTS

MB Quart

MB Quart’s 490MCS bookshelf loud-
speaker, featuring the company’s new
Moving Control System technology, is
said to combine the best aspects of
acoustic-suspension and bass-reflex
woofer loading. The MCS system uses
two ducts: The larger one is said to make
the speaker react like a bass-reflex sys-
tem and produce “tighter” bass; the
smaller duct vents the larger one to
eliminate distortion. Besides an 8-inch
woofer, the 490MCS has a 1-inch titani-
um-dome tweeter. Frequency response
is given as 37 to 32,000 Hz, sensitivity as

89 dB. Finishes include black, white,
walnut, oak, and raw oak; cherry and
pine are available for a 15 percent sur-
charge. Dimensions are 11 x 17% x 11V
inches. Price: $849 a pair. MB Quart
Electronics, Dept. SR, 25 Walpole Park
S., Walpole, MA 02081.

Fisher

Fisher’s EQ-916 seven-band graphic
equalizer comes with a remote control
that operates most functions. The unit
has five preset response curves and five
user-programmable ones. An EQ-record
button sends the equalized signal to the
output jacks of the tape-monitor loop.
Other features include a display dimmer,
a spectrum analyzer, peak-hold buttons,
and a bypass switch. Price: $200. Fisher,
Dept. SR, 21350 Lassen St., Chats-
worth, CA 91311-2329.

Hitachi

The VIP-RX6, Hitachi’s first combi-
player, can handle 5-inch compact discs
or CD-V’s and 12-inch laserdiscs. Cir-
cuit features include an eight-times-
oversampling digital filter and a 1-bit
digital-to-analog converter with double-
step noise shaping. Operating features
include a digital tilt-servo mechanism
that automatically compensates for sur-

face irregularities, a disc stabilizer that
secures each disc against vibrations, and
a Campu Program Edit function that
selects tracks to fit the remaining time on
a cassette. The VIP-RX6 also has ran-
dom play, variable-speed search, direct
program search, and still frame. Price:
$630. Hitachi, Dept. SR, 401 W. Artesia
Blvd., Compton, CA 90220.

Forté Audio

Forté Audio’s new line of power am-
plifiers employs insulated-gate bipolar
transistors (IGBT’s), which are said to
combine the high input impedance and
wide bandwidth of metal-oxide-semi-
conductor field-effect transistors (MOS-
FET’s) with the low output impedance
and high-current capability of bipolar
transistors. The stereo Model 4 (left in
photo), rated at S0 watts per channel,

and the 75-watt monoblock Model 7
(right) are both designed for pure Class A
operation. They have singlk-ended,
Class A FET/bipolar cascode circuits as
their front ends, and they are entirely
direct-coupled from input to output to
preserve phase integrity. Prices: Model
4, $1,795; Model 7, $1,295. Forié Audio,
Dept. SR, 7325 Roseville Rd., Sacra-
mento, CA 95842.
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OUR NEWEST

DISCMAN

MAY HAVE
AN EQUAL,

BUT

NOTIN THIS
WORLD.

Come to where the horns are mellower, the flutes purer and the voices sweeter. We refer, of course, to our
newest Discman® CD player, the D-303. It's the world’s first to bring the accuracy of 1-bit technology to a CD
player you can bring anywhere. With superlative low-level linearity, the 1-bit system captures even the softest,

subtlest sounds. Taking music to a higher plane of existence.

©1991 SONY CORPORATION OF AMERICA ALL RIGHTS RESERVED SONY. DISCMAN AND MEGABASS ARE TRADEMARKS OF SONY.



[ts a Sony

Sony’s headphone cord remote control lets you operate the D-303 even if it’s in a briefcase. Our MegaBass™
circuit brings you thunderous low frequencies. There’s a convenient Quick Charge rechargeable battery. As a
finishing touch,you have a choice of titanium or black finish. There’s only one portable
CD player with 1-bit technology. And only one conclusion. The D-303 is worlds apart. S ONY



The 7th Rodrigues

Cartoon Caption Contest

ONGRATULATIONS to Kelly S.
Mills, of Raleigh, North Carolina.
Mr. Mills is the winner of this
year’s Rodrigues Cartoon Caption
Contest, and his winning entry is
printed under the cartoon below.

As we did in previous years, in our
issue of January 1991 we published a
drawing by the cartoonist Charles
Rodrigues and invited readers to sub-
mit proposed captions for it. The prize
for the one the judges considered to be
the funniest is $100 and the original
Rodrigues drawing.

The editors of STEREO REVIEW wish
to thank Mr. Mills and the thousands
of other readers who submitted cap-
tions. Entries came from all across
North America; from U.S. troops in
the Persian Gulf area; from Utuado,

Puerto Rico; Kula, Hawaii; and such
faraway places as Quezon City, the
Philippines; Santiago, Chile; Bucara-
manga, Colombia; and three cities in
New South Wales, Australia.

We also thank the six previous win-
ners—Thomas Briggle, of Wads-
worth, Ohio, Michael Binyon, of Chi-
co, California, Bruce Barstow, of
Philadelphia, Pennsylvania, Matthew
Mirapaul, of Evanston, Illinois, Marc
Welenteychik, of Richmond, Virginia,
and Douglas Daughhetee, of Augusta,
Georgia—who served as judges.

Many proposed captions suggested
that the speakers had to be destroyed
because they were not digital-ready.
Milli Vanilli was the pop group men-
tioned most frequently, and the classi-
cal composition named in the largest
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“When we came in this morning, these were hanging
npside down from the ceiling.”
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number of captions was Tchai-
kovsky’s /1812 Overture.

Mr. Mills is a computer programmer
for IBM. A long-time audiophile, he
got his first system when he was in the
seventh or eighth grade. He has up-
graded his equipment several times
and is now happy with an all-Philips
system. The most recent addition is
the FC-60 cassette deck, reviewed
here in June 1990. According to Mr.
Mills, the best thing an audiophile can
do is “to find a dealer you like and
trust, one whose taste in sound is
similar to your own.”

Mr. Mills and his wife have a rapidly
growing collection of compact discs
that numbers around 140 at present.
“It’s about 50 percent jazz, 20 percent
classical, 20 percent rock, and the rest
are musical shows, which my wife
especially enjoys,” he says. “We play
the stereo so much that when it’s off,
the dog begins to pace nervously about
the house.”

The runners-up are printed below in
no particular order. If your entry is not
among them, we wish you better luck
next time. We plan to announce next
year’s contest in January 1992,

—William Livingstone

Runners-up

“This is the only way we can get rid of
trade-ins with a lifetime warranty.”—Sid
Wilson, Knoxville, Tennessee

“Our first clue? We found them back
in the packing crates every morning.”
—Wayne Salo, San Francisco, California

“ ‘Budget speakers and the men who hate
thent’ on the next Geraldo.”—Erik Bunk,
Windber, Pennsylvania

“I don’t care if she is a vampire. It’s
against company policy to lend out the
stakes.”—Mark Evans, Falls Church,
Virginia

“I work for Plaza Stereo. He works for
Jesse Helms.”—Roy Kratzke, Sparta,
New Jersey

“Flag burning is mere politics—this is
art”—Jay Bauerle, Galveston, Texas

“We've found that it'’s an effective exam-
ple for the other, slower-moving speakers
on the floor”—Dennis M. Francis, Ak-
ron, Ohio

“This drives the competition across the
street crazy.”—Lloyd C. Curry, Greens-
burg, Kentucky

“These are the ‘cosmetic flaws’ you might
have read about in our ad.”—David
Hart, Oak Park, Illinois

“What did you expect us to do when you
said you didn't like them?”—Bryan
Furse, Nashville, Tennessee



PRESUMEQ INNOCENT

9621002

DIE HARD

3676072

BORN ON THE FOURTH
OF JuLy

4891042

BACK TO THE FUTURE *

2114092

BACK TO THE FUTURE PART il %

9213042

BACK TD THE FUTURE PART I8 #

4970082

PREDATOR

3649012

RETURN OF THE JEDI *

3547042

MAN WHO WOULD BE KING %

0858032

ROMANCING THE STONE
BATMAN (1989) *

0894092
6425042

THE BLUES BROTHERS
E.T.: THE EXTRA-TERRESTRAL

2117062
6811062

THE RIGHT STUFF

6043062

ALIEN
ALIENS

0002082

OWN YOUR FAVORITE MOVIES ON LASERDISC.

ANNOUNCING THE COLUMBIA HOUSE LASERDISC CLUB

LASER
DISCS

3

2001: A SPACE DDYSSEY 0025012
DUNE o 2111022
EXCALIBUR 5021022
BLUE VELVET « | 5150072
SCARFACE (1983) 2166042
SUPERMAN: THEMOVIE  # | 0013052
SUPERMAN II 6015002
N ws 1000082
"ROBOCOP 2350022
ROBOCOP 2 T 8040052
AN AMERICAN
WEREWOLF IN LONDON | 7140062
DIRTY DANCING 4955072
[ [ 6502002
0sA | 3807092
MAD MAX T 7109052
DOCTOR ZHIVAGO * | 0026002
THE COLOR PURPLE * | 6301032
BEN-HUR (1959) * | 2603072
RAIN MAN 2869062
TANGO & CASH * 6474042
LETHAL WEAPON 6308062
LETHAL WEAPONI  # | 6427022
HARD TOKILL 9535052
BLAZING SADDLES | 0012062
NATIONAL LAMPODN'S
ANIMAL HOUSE | 2115082
FIDOLERON THERDOF _ # | 0551032
ONCE UPON A TIME IN AMERICA | 6058082
THE DEER HUNTER * | 2124072
THE DAY THE EARTH
STOOD STILL 0576042
SPARTACUS 2108072 |
| AROUND THE WORLD 1B 80 DAYS | 6036052 |
["THE AFRICAN QUEEN 0511022 |
AMERICAN GRAFFITI 2113002
BUTCH CASSIDY AND
THE SUNDANCE KID 0517062
THE EXORCIST 6003042
THE BIBLE « | 0747082
FIELD OF DREAMS [ 9203062
| oD wanmion 6026052 |
| BLUE STEEL (1930) 6965002
[ DARKMAN [ag81052
| HOW THE WEST wAS WON | 2669082
[ MAGNUM FORCE | 6090082
NEXTOF KIN_ 6472062
| THE LAND BEFORE TIPE 5822052
0UT OF AFRICA 2131082
BEETLEJUICE 6330082
| SUDODEN IMPACT 6146022
| OIRTY HARRY 6017082
THE BIRDS 1027072
DANGEROUS LIAISORS % | 6387002
*Letterbox BIROONAWIRE & | 4973052
©1991, Columbia House [ Buck ouRHAM 2360002

Empire Strikes Back™
0910092

Here's 3 great way to build a collection
of your favorite movies—on laserdiscs!
Just write in the numbders of the 3
laserdiscs you want for $1.00 each, plus
shipping and handling. In exchange, you
simply agree 1o buy two more laserdiscs
in the next year, at reguar Club prices
(currently as low as $29.95 plus
shipping and handling)-and yoJ may
cancel membership at any time after
doing so.

Every four weeks (ud to 13 times a
year), you'll receive a Club mailing,
reviewang our Director's Selectich—plus
scores of alternate cheices, ineluding
many lower-priced laserdiscs. Axd you
may zlso receive Special Sewction
mailings up to four times a year. (That's
up to 17 buying opportunities a year).

Ycu buy only what you wan—when
you want it! If you wart the Diector's
Selection, do nothing—it will ke sent
automatically. It you'd pre-er an
altemate selection, or Jone at all, just

Patton®
0043092

Columbia House LASERDISC CLUB
Dept.T2X P.O. Box 1112, Terre Haute, Indiana 47811-1112

Yes, please enroll me under the terms outlined in this advertisement. As a member,
I need buy only 2 mere selectons, at regular Club orices, within the coming year.

Send me these 3 lasesdiscs for $1.00 each plus $1.50 each shipping and hordlingtotal $7.50)

EA.

SEE DETAILS
BELOV,

$
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The Abyss*
88110-2

mall the response ca-d aiways provided
by the date specified Andyou'll always
have 14 days to decide; if "ot, you may
retum the selection af our expense.

There's a monev-savihg half-price
Bonus Plan. If you continue your
membership afte- fuFillng your
obligation, you'll be eligible for our
Bonus Plan. With each selection you
buy at regular Club prize, the plan
currently allows you to ake another
selection of equal value ¢ less at 50%
off...so you'll continue to save money for
as long as you remain a member.

And there's a 10-day risk-free trial.
we'll send detais of the Club's
operation with your introductory
package. M not satisfled, return
everything within 10 days for a full
refund and no further obligation.

For tastest service, use your
credit card and our tob-free number.
Catll 24 hours a day:

1-800-538-2233

Note: Membership i

imited ond Colembio House Loserdisc Club reserves the right to reject or cancel any
membership. Offer limited fo confinental U.S. {excluding Alaska). Applicable sales fox odded to oll orders.
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CD: The Next

Generation

OMETHING very exciting is about

to happen to our old friend the

compact disc. Specifically, after

ten years of research and devel-

opment, manufacturers are ready

to introduce the Compact Disc
Interactive (CD-I) format.

A CD-I player will do everything a
regular CD player will do—namely,
play back standard audio discs—and
much, much more. In particular, a
CD-I player will play a wide variety of
audio and video recordings, both in-
formational and entertaining in nature.
A home CD-I player connects to both
a stereo reproduction system and a
television set. A CD-I disc contains a
combination of audio and video data in
digital form, as well as programming
that makes the information “interac-
tive.” In other words, you don’t just
put a disc in the machine and play it.
Using a remote control and an on-
screen potinter, you make choices that
determine what information the player
presents to you. The nature of the
choices and the way in which they are
presented are determined by the com-
puter programs embedded in the par-
ticular disc by its designers. Within the
constraints of that programming, you
can manipulate the presentation of the
recorded information in any way you
want. The computer in a CD-I player
permits tremendous flexibility.

For example, if you are a student of
military strategy, you might enjoy re-
creating the Persian Gulf War. Using
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the Time Warner disc “Desert Storm:
The First Draft of History,” you could
analyze sounds, text, and full-color
photographs collected during the con-
flict. With battlefield sounds played
back at actual volume, you’ll feel just
like Stormin’ Norman Schwarzkopf.

Maybe you're looking for the col-
lege that’s right for you. American
College Testing is developing a CD-1
that catalogs all the four-year colleges
in America. You can enter the charac-
teristics you’re looking for and get
back a listing of appropriate schools
along with multimedia information on
their curricula, costs, financial aid—
and whether the dorms are coed.

Or you can just fool around. Games
are being developed for both children
and adults. Slip American Interactive
Media’s “Golf” into the player, for
example, and you can play an engag-
ing and remarkably realistic eighteen
holes right in your living room.

CD-I players will also work with
Kodak CD Photo discs—an ambitious
new product to be launched next year.
You’ll be able to get your snapshots
digitized and copied to CD, then view
as well as zoom, pan, and edit the
images on your TV screen through
your CD-I player. And if you get tired
of interacting, you can simply kick
back and listen to audio CD’s; the CD-
I player will even provide you with a
complete on-screen menu for finding
tracks, timings, etc. If worse comes to
worst and you have to hock your TV
set to buy more CD’s, you can still use
the CD-I player just as you would a
regular CD player.

But that’s not all. The technology
that makes CD-I possible will also
enable movies to be released on CD
and played back on CD-1 players.
That’s right—by mid-1992 you’ll be
able to buy a feature film like Batman
on CD, slip it into your CD-I player,
pop some popcorn, hang from your
heels, and enjoy the show. Even if you
don’t like Kim Basinger (hard to imag-
ine), you'll enjoy the S-VHS quality of
the video. Thanks to extremely high-
tech data-compression techniques, up
to 72 minutes of full-motion digital
video with a stereo digital soundtrack
can be stored on a single disc. Most
feature films could thus fit onto two
discs, nicely packaged in a double
jewel box.

Full-motion video playback capabil-
ity will be available either as a soft-
ware upgrade for basic players or as a
standard feature on more expensive
models. CD-I video will be very com-
petitive with prerecorded videocas-
settes because CD-I’s are cheaper to
manufacture. Moreover, portable CD-
I players with flip-up color LCD
screens will enable convenient view-
ing while you're on the go.

The price of a CD-I player? Initially
about $1,000—about the same as for
a first-generation audio-only player.
Prices of the discs? Between $15 and
$50 for most titles, with arental market
emerging later. Launch date? October
1991. Hardware manufacturers? Phil-
ips and Magnavox, followed by Fish-
er, Fujitsu Ten, Panasonic, Pioneer,
Ricoh, Sanyo, Sharp, Sony, Tandy,
Technics, Yamaha, and others.

One more thing. Let’s get a head
start on putting to rest a misconception
that is bound to arise. I’m sure a lot of
audio purists will wrinkle their noses at
CD-I players, maintaining that CD-1 is
a bastardized version of “pure” CD,
with inferior sound. That is absolutely
wrong. Although a CD-I disc may em-
ploy reduced-bandwidth audio encod-
ing, aCD-I player is 100 percent identi-
cal with an audio-only CD player when
it is playing back audio-only discs.
There is certainly additional circuitry
in the chassis, but there is no reason
why the audio output section can’t be
designed to the same specifications as
the best audio-only players. In other
words, a properly designed CD-I play-
er will deliver all the sound fidelity of
current CD players.

CD-I is the second coming of the
compact disc, bringing exciting new
dimensions to an already revolution-
ary format. I predict that, in time,
most of the CD players sold will be
CD-1-models, because no matter how
much you love good sound itself, it
will grow harder and harder to resist
the siren song of interactive audio, not
to mention music and art appreciation,
music video, cartoons, children’s sto-
ries, video games, sports programs,
self-help books, college catalogs, text-
books, reference books, biographies,
computer software, maps, novels, for-
eign-language instruction, almanacs,
Bible studies, digital photograph al-
bums, feature films . . . . i3



On the 25th Anniversary of the Greatest Space Saga
Paramount Pictures Presents the Official
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The 25th Pnniversary
medallion-appears on
each of he chess-
board’s faur panels.

i

L s The greatest \

M spacge saga of all Playing bozrd shown smaller
time is now the greatest chess set flfin achuz b oo GaitBRn 3t
ever. It's The Official STAR TREK# Chess
Set. Authorized by Paramount Pictures H . Please ma
and authenticated by Gene Roddenberry, cra"_ed m_ 24 karat gOld -rdate 9
the creator of STAR TREK. or sterling silver electroplate e~

With this game, Kirk, Spock, :
“Bones” McCoy and the other members of on SOlId peWtﬂf. 4 g PA
the U.S.S. ENTERPRISE ¥ face the forces that
would oppose the Federation™—the Romu-
lans,” the Klingons® even the mighty Khan
himself.

Each piece is an intricate sculpture
revealing all the detail of the original char-
acters. And each piece is crafted of 24-
karat gold electroplate or sterling silver
electroplate on solid pewter and set on a
lead crystal base. The playing board is
crafted of aluminum and glass, depicting a
dimensional star map.

It's the only chess set of its kind.
And it's unlike anything else in the entire
universe. Available exclusively from The
Franklin Mint.

KIRK, JAMES T. FIRST OFFICER SPOCK

™. ® & © 1991 Paramount Pictures. Alt Rights Reserved. STAR THEK, UIS.S. KING BISHOP
ENTERPRISE and related marks are Trademarks of Paramount Pictures Shown actual size,




Vinyl Distortion

With all my LP’s, both old and new, |
ﬂcan hear distortion in the form of a
“ragged” sound qualiry when I'm
playing the last song on a side, particu-
larly during loud passages. Does this
have anything to do with the distance
between grooves toward the end of
a disc?
ANTHONY C. ACUNZO
Branford, CT

be one of its least-mourned aspects.

I’s called “inner groove cramp,”
among other things, and it does have
something to do with density—not the
density of the grooves across the surface
(called “pitch™), but rather the packing
of data within the groove. Unlike a CD,
an LP rotates at a constant rate, so the
linear speed of the groove at the outer
edge is much faster than it is near the
label—more than twice as fast, in fact.
Nevertheless, the same amount of infor-
mation must be contained in one rotation
in either place, which means it has to be
crammed closer together in the inner
portion of the disc. The twists and turns
of the groove there are thus much closer
together and the “‘corners” much sharp-
er; the effect is worse if the levels are
high, as they often are in classical music
that ends with a crescendo. The best
phono cartridges can negotiate (“trace”)
these curves with relatively little difficul-
ty, but less ambitious ones often can’t
hack it and mistrack near the end of a
side. This not only sounds terrible, but it
can damage a record permanently.

Alfvinyl ever really dies, this effect will

Taping Direct
When | dub a compact disc to tape
using my integrated amplifier, does
the setting of the tone controls affect
the recording, or is the signal flar? Would
there be a noticeable difference if I hooked
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the CD player directly 1o my tape record-
er's inputs?

ANDREW KESSLER

Rochester, NY

ed to the normal tape-monitor jacks,

the amplifier’s tone controls would
have no effect. The “tape out™ jacks are
placed in the circuit after the input-
selector controls but before everything
else, so that neither tone controls nor
amplifier level controls affect the record-
ing. The only difference there might be
between this sort of “straight through™
connection and a direct patch would
occur if there were poor contact along
the way—in the input switch, say, or in
any of the cables, jacks, or plugs con-
necting the components. A direct con-
nection reduces this risk to some extent;
electrically there's no difference.

CD’s via Tape Deck
ﬂMy system includes an equalizer that

AAssuming your tape deck is connect-

has only one pair of inputs. To be able

to feed both my cassette deck and CD

player through the equalizer, I have con-

nected the CD player to the tape deck’s

inputs. To listen to CD’s, I have to press

the record button and set the appropriate

input level on the cassette machine. Is this
setup likely to damage anything?

TiM ROBERTSON

Battle Creek, M1

cause damage, but such a convoluted

signal path may result in some degra-
dation of the sound. In most systems
(but certainly not all of them), there are
ways to avoid what you have been doing.
Some amplifiers and receivers provide
preamp outputs and main-amp inputs,
and the equalizer should be inserted into
the system at that point; all sources
would then be equalized. Duplicate tape-
monitor loops are also common, en-
abling you to use one for the tape deck
and the other for the equalizer. Most
such circuits allow the signal from one to
be fed to the other; the purpose is mainly
to allow tape duplication, but it is equally
effective in letting you equalize both the
“regular™ inputs (such as a CD player)
and the tape recorder. And many equal-
izers contain their own tape-monitor cir-
cuits to replace the ones on the amplifier
occupied by the equalizer itself.

If none of these options is available to
you, you would be better off to rig or buy
a simple external switch that would al-
low you to select either the CD or tape-
deck output to be fed to the equalizer.
This would not preclude your repatching
to feed the CD player for those rare
occasions when you want to tape a CD.

AYour arrangement will probably not

Dull Jacks

Over the course of a few years, the
Jacks and screws on the back of my
equipment have turned from a shiny
silver finish to a dull, rough one. Is this
likely to have any effect on sound quality?
WALTER J. WILSON

Philadelphia, PA

are made of aluminum, and that metal

naturally dulls with age as the sur-
face oxidizes. A small amount of this
coating is unlikely to cause problems,
but a large buildup could disrupt the
contact between the jacks and the cables
plugged into them, which is why some
higher-price components use connectors
plated with gold, which doesn’t oxidize.
It’s easy to prevent or cure a contact
problem if it occurs, however: Simply
unplug and replug each jack a few times
every so often to scrape off the coating.
A quick rub with fine sandpaper or steel
wool will do an even more thorough job.

AEvenlualIy it might. Most such parts

Center-Channel
Amplifiers

My surround-sound system is based on

an A/V receiver that delivers 125 watts

to each of the main stereo channels but

only 30 watis each to the two surround

channels and the center channel. I have

already upgraded by replacing the receiv-

er’s main stereo amps with more powerful

ones fed from its preamplifier outputs.

Would it be possible to use one or both of

the now-idle 125-watt amplifiers to power
the center channel?

JAY H. WALD

Whippany, NJ

appropriate connections. Some re-

ceivers offer preamp outputs for var-
ious channels to make adding external
power amplifiers simpler, but that
doesn’t necessarily mean that there are
corresponding main-amp-in  connec-
tions. Sometimes the signal from the
preamp section feeds to the appropriate
built-in amplifier even if it is not being
used. If your receiver does have main-
amp-in jacks, however, connecting the
preamp-out signal for the center channel
to one or both of these inputs would do
the trick.

AYes, as long as the receiver has the

If you have a question about hi-fi, send
it to Q&A, STEREO REVIEW,

1633 Broadway, New York, NY 10019.
Sorry, only questions chosen

for publication can be answered.
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The Mirage M-1s have gamered their fair share of raves from The mark that Mirage has made on the audiophile world is
the industry. They've invoked such comments as "...I'm com- substantial. From the flagship M-1s to the wide range offered by
pletely bonkers over this product..!and ".. The M-1 isand willbe  the Mirage 60-Series, you simply can’t do better.
for many people their absolute reference” Just give them alisten. You'll hear what we mean.

Upon first listen, most people are astonished by their sonic
transparency. The speakers virtually seem todisappear. In our For afree booklet af M- I reviews from seven leading
view, that’s the mark of agood loudspeaker. audio publications, write us or see your Mirage dealer.

We've extended that philosophy to the Mirage 60-Series
loudspeakers as well. Each reflects an overall concern for
naturalness, genuine musicality and transparency.

Like the M-1s, they're designed for optimum dispersion. The
perceived sound stage is dramatically extended without compro-

mising center imaging. The specially-designed woofers repro- AUDIOPRODUCTS INTERNATIONAL CORP
duce low frequenc1es with undaunted accuracy. 3641 McNicoll Ave. Scarborough, Ontario, Canada M1X 1G5 (416) 321- 1800




Reading the
Mail

AIL from our readers provides

a constant and valuable feed-

back on the “real world”

questions that come up in the

quest for better sound. Many

(perhaps most) letters request
specific advice on the makes and mod-
els of components to use, which is
something that we cannot give. Even if
alist of choices is provided, it is rarely
possible to advise readers on which
models to choose unless some of them
are clearly unsuitable for the intended
purpose.

My favorite reader questions con-
cern approaches to equipment design
that may or may not offer concrete
advantages to the user but are vigor-
ously promoted by certain manufac-
turers or simply accepted as “the way
it is done.” For example, one reader
asked, what about the use of vacuum
tubes instead of solid-state devices?
Tubes are supposed to give improved
sound, sound that is sometimes de-
scribed as “smoother,” more “musi-
cal” or “transparent.”

I don’t wish to get involved in that
question other than to point out that it
is highly controversial. On the objec-
tive side, it is unarguable that tube
circuit distortions are typically orders
of magnitude greater than those of
equivalent solid-state circuits. Instead
of the distortion ratings of 0.01 percent
or less typical of transistorized com-
ponents in all price ranges, tubed com-
ponents of similar function are likely
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to have distortion ratings of 0.5 per-
cent or higher. They also cost more—
from perhaps a couple of hundred dol-
lars more for a hybrid component
(mostly solid-state, with limited use of
tubes) to many times more for a fully
tubed model.

If you are convinced that a costlier
tubed component sounds “better” in
some way, and you can afford to pay
the price, by all means buy it and enjoy
it. The higher distortion is of no impor-
tance, consisting largely of second and
third harmonics, which are the least
objectionable distortion components.
On the other hand, I doubt that any
piece of hi-fi equipment sold today has
audible levels of harmonic or inter-
modulation distortion when operated
within its ratings.

Other characteristics of tubes in-
clude higher noise levels, microphon-
ics, and heat generation, which can
reduce the life of other parts of the
unit. Usually the frequency response
of a tubed product, compared with
that of a similar solid-state design, is
not quite as flat at the upper and lower
extremes of the audio range, which
may be one of the reasons for the
supposed smoother or softer sound
quality often claimed for tube equip-
ment. Tubes also have a relatively
short operating life, are quite expen-
sive, and are likely to become more
expensive as time goes by.

Frankly, I would not select an all-
tube or hybrid component over a com-
petitive solid-state component for my
own use without a clear demonstration
of its “superior” sound. I have yet to
hear such a demonstration.

A somewhat less controversial
question was posed by another reader.
Having bought a three-piece speaker
system of good quality, he wondered
why its bass module has two woofers,
with separate inputs for each channel.
After all, since we typically employ
higher-frequency transient informa-
tion to localize sound sources, why
not use a mono bass radiator?

To a great degree, the configuration
is a matter of convenience in installa-
tion. In many three-piece speaker sys-
tems, the left and right amplifier out-
puts connect to the bass module,
which contains the crossover net-
work. From there, the middle and
upper frequencies are channeled to the

left and right satellite speakers. Some-
times, however, each satellite has its
own internal crossover network, as
does the bass module. That enables
the signal to be routed independently
to the various speakers.

Nevertheless, in every such system
that I have seen, the bass section
receives a stereo input, even though
its acoustic output effectively appears
in mono form from one or two drivers
or their corresponding ports. Usually
there are two separate drivers, often in
separate enclosed volumes. Some-
times a single driver is used, with a
dual voice coil; in effect, this sums the
two channels to form a mono bass
signal. All these designs, whether they
use separate drivers or a single driver
with a dual voice coil, share the prop-
erty of providing similar electrical
loads to the two channels of the ampli-
fier. I suspect that this is the actual
reason for maintaining electrical sepa-
ration between channels.

But let’s get back to the question of
whether there are directional proper-
ties in the bass region—say, under 150
Hz. Most directional clues are re-
ceived from differences in the arrival
time of the signal at the listener’s ears.
This effect is most significant below
1,000 Hz (and this range can be nar-
rowed considerably while retaining a
considerable amount of directional
perception).

Stereo recordings, however, typi-
cally depend on interaural amplitude
differences, rather than arrival-time
differences, to establish localization.
Directional cueing based on intensity
is effective primarily at higher fre-
quencies, above the range normally
handled by a subwoofer. That is one
reason the subwoofers sold as supple-
ments to a conventional stereo system
can be (and usually are) used singly
and, in fact, can be placed almost
anywhere in a room without diluting
their contribution to the overall sound.

Obviously, two subwoofers can
generate more low-bass output than
one, and under some circumstances
that might justify using two. While
some people also maintain that stereo
qualities are more accurately pre-
served by using subwoofers in pairs, I
am highly skeptical about that and
have seen (and heard) no credible evi-
dence that it is true. =
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41 The problem with so many
&8 audio/video receivers is they

lack a powered center channel. Its a

lot like watching a movie and never

over left, right, rear and center

channels for perfectly-balanced,

360-degree surround sound.
Its the technology used to

quite hearing all of its soundtrack.

The five new home theater receivers and integrated
amplifiers from Kenwood, on the other hand, feature a
high-powered center channel. That way, every element
of a soundtrack, especially dialogue and sound eflects,
comes through loud and clear.

They achieve this by incorporating Dolby Pro-
Logic®, which accurately distributes the audio signal

Dolby Is a regisiersd trademark of Dolby Laboratoris Licensing C

© 1991 Kenwood US.A. Corporation

create the great sound you hear
in movie theaters. Only now you can take it home.
For more details on our new home theater receivers
and integrated amplifiers, call 1-800-4-KENWOOD
for the name of the Kenwood dealer nearest you.
Because you should hear what you've been missing,

KENWOOD
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for PURE MUSIC

Pure Music requires Pure Power and lots of it. The

% Mcintosh MC 7200 Power Amplifier, from gold plated

inputs to gold plated 50 amp outputs, provides the
Pure Power for your choice of loudspeakers.

\ \ The MC 7200 Stereo Power Amplifier is rugged and
\ ' reliable. The mechanical and electrical design is
b . ; :

¥ the result of the many years of engineering and
manufacturing experience by the designers
at MciIntosh. This “know-how”, combined
with meticulous attention to design and
production details, makes the MC 7200
one of the finest products produced by
Mcintosh Laboratorv.

The output signal is so distortion
free as to be beyond the measure-
\ ment capabilities of convention-
N al distortion analysis equip-
N\ ment. You'll get almost 50
\_ amps of Pure Power with
less than 0.005% of dis-

tortion.

Meintosh

MC 7200

DECIBELS

LECBELS
POWER GUARD

POWER OUTPUT

POWER DUTPUT

v Righe

DIGITAL DYNAMIC STEREODO POWER AMPLIFIER

LEFT GAIN RIGHT/MONO 8AIN
L METER HOLD POWER '

ar
PaNLOC

For information on Mcintosh products
and product reviews, please send

Mcintosh Laboratory Inc,
Department SK591

PO Box 96 East Side Station
Binghamton, NY 13904-0096

ide in the United States By dedicated, highly trained craftspeople.

I{ Copyright Mcintosh Laboralory Inc, 1991
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your name. address and phone number to:
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Yamaha DSP-A1000
Integrated A/V Amplifier

Julian Hirsch, Hirs_ch-H_tliJék Laboratories

HE DSP-A1000, which Yamaha

calls a Digital Sound Field Pro-

cessing Amplifier, requires only

the addition of signal sources and

loudspeakers to serve as the core

of a versatile audio/video (A/V)
system. It combines refined digital sig-
nal-processing circuits, a preamplifier
providing switching and control facili-
ties for both audio and video sources,
Dolby Pro Logic surround-sound de-
coding, and no fewer than seven chan-
nels of audio amplification.

The DSP-A1000’s Dolby Pro Logic
system uses digital circuitry, with an
automatic input-level balance control
that maintains optimal surround-
sound settings without user attention.
It also has an “Enhanced” Dolby Pro
Logic mode said to create a sound field
typical of a standard (35-millimeter)
movie theater. When this mode is used

with the amplifier’s Movie Theater
DSP program, according to Yamaha,
it re-creates the broader sound field
typical of a 70-millimeter theater. An-
other special feature is a “directional
enhancement” circuit that can be used
with the Concert Video and TV The-
ater DSP modes to give the listener a
sense of being in the midst of the
audible action without making it sound
detached from the screen.

Despite its considerable versatility,
the DSP-A1000 is surprisingly simple
to install, set up, and use. In normal
operation, the front panel has only two
visible knobs (volume and the input
selector), a power pushbutton, a tape-
monitor button (labeled TAPE 2), and a
small LCD window. The input sources
are identified as auxiliary, VCR 1
VCR 2, TV, LD (laser videodisc),
DAT/Tape 1, tuner, CD, and phono.

Opening the hinged door that ex-
tends across the bottom of the panel
reveals three small knobs (bass, tre-
ble, balance) and a REC OUT rotary
switch that enables the user to record
audio or video programs from any
source independently of the one being
heard or seen.

Several narrow bar switches, la-
beled SET MENU, INPUT TRIM, EFFECT,
and PROGRAM, provide a wide range of
control over the DSP-A1000’s digital
signal-processing parameters. Their
settings, and those of other operating
controls, are shown in the front-panel
display window or on the screen of a
video monitor connected to the ampli-
fier’s video output. Also behind the
hinged door are a headphone jack, a
BASS EXTENSION button, and auxiliary
composite-video, audio, and S-video
inputs for connection of a camcorder
or other temporary program source.

The seven power amplifiers in the
DSP-A1000 include the main (left and
right) front channels, rated at 80 watts
each into 8 ohms from 20 to 20,000 Hz
with no more than 0.015 percent total
harmonic distortion plus noise (THD

N), a center front channel with a
similar rating, a pair of front channels
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TEST REPORTS

rated at 25 watts from 20 to 20,000 Hz
into 8 ohms at 0.05 percent THD + N,
and a similar pair of rear effect chan-
nels. The amplifiers are also rated to
drive 6-ohm loads, with power limits
of 100 and 30 watts per channel for the
main and center and the effects chan-
nels, respectively.

The rear apron has phono jacks for
the inputs (and outputs, where appli-
cable) of all sources, plus the video-
monitor output. All video ctrcuits are
also provided with S-video jacks. In-
sulated binding posts for all speaker
outputs accept dual banana plugs or
stripped wire leads. The center-chan-

FEATURES

® Twelve preprogrammed primary
digital sound-field memories, eleven
with two modes; a total of twenty-three
basic selectable acoustic
environments

@ Additional user-adjustable
paramelers, including initial delay,
room size, liveness, low-pass filter
cutoff

@ Dolby Pro Logic decoder with normal
and three-channel modes and optional
Directional Enhancement feature

@ Selectable normal/wide/phantom
center-channel modes

@ Bass and treble tone controls and
balance control for main front
channels

® Center-channel graphic equalizer with
center frequencies of 100, 300,
1,000, 3,000, and 10,000 Hz and
+6-dB range

@ Adjustment readouts in front-panel
window; can view on video monitor
with adjustable color for screen
background

LABORATORY MEASUREMENTS

(All figures for main channels only)

1,000-Hz ontput power at clipping:
134 watts into 8 chms

Clipping headroom (relative to rated

output): 2.2 dB

Dynamic power output: 156 watts
into 8 ohms, 242 watts into 4 chms

Dynamie headroom (8 ohms): 2.9 dB

Maximum distortion (20 to 20,000 Hz
into 8 ohms): 0.025% at 20,000 Hz and
80 walls output

Frequency response: +0, —0.5dB
from 20 to 20,000 Hz

Sensitivity (for a 1-watt outpul into 8
ohms): CD, 20.5 mV; phono, 0.22 mV

@ Effects-mute button for listening
comparison

® Inputs for pheno, CD, tuner, DAT/
tape 1, tape 2, LD (laserdisc), TV,
VCR 1, VCR 2, auxiliary video and

audio (front panel only)

® Separate selection of sources for tape
recording and listening or viewing

® Tape 2 monitor button on front panel
® Seven power-amplifier channels

® Line-level outputs for effects and
cenler channels and for external
subwoofer amplifier (below 200 Hz)

@ Separate main-channel preamplifier
outputs and power-amplifier inputs
with removable jumpers

@ All video inputs/outputs with both
phono jacks (composite-video) and
S-video connectors

® Supplied remote control for all
programming functions;
preprogrammed for compatible
Yamaha components; can learn
commands for other components

A-weighted noise (referred to a

1-watt output): CD, —81 dB; phono,
77.5dB

Phono-input overload (1,000-Hz-

equivalent levels): 113 to 148 mV from

20 to 20.000 Hz

Phono-input impedance: 48,000

ohms in parallel with 230 pF

Tone-control range: 100 and 10,000
Hz, +8dB

Bass Extension response: +5.5dB
at 70 Hz, —20 dB at 20 Hz

RIAA phono-EQ error: +0.3,
—0.8 dB from 20 to 20,000 Hz
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nel speaker outputs can be switched to
drive either a single speaker or a pair.
Preamplifier outputs for the main and
center channels can be separated from
their respective power amplifiers by
removing jumper plugs. There is a
line-level mono (full-range) output and
an adjustable line-level subwoofer
output (below 200 Hz) as well as front
and rear effects-channel line outputs
for driving external amplifiers. Two of
the three AC outlets are switched.

The DSP-A1000 comes with a Ya-
maha RCX remote control that can
operate virtually all of its many func-
tions. In fact, the RCX controller
should be used from the listening posi-
tion to adjust the DSP and other pa-
rameters for the desired effect, with
the display of menus and control op-
tions on the TV screen as a guide (the
same information is also shown in the
DSP-A1000’s front-panel window, but
it is readable only at fairly short dis-
tances). Both the volume and input-
selector controls are motor driven
when operated remotely, with red
LED index marks to show their set-
tings at a distance.

The RCX remote control is also
preprogrammed to operate compatible
Yamaha tuners, tape decks, VCR’s,
videodisc players, CD players, and
DAT decks. The control buttons are
grouped and colored according to their
functions to minimize confusion. In

addition, the RCX can learn the basic

infrared command codes for most oth-
er audio and video components that
might be used in a system with the
DSP-A1000. (We found that it learned
the play and pause/stop commands for
a couple of CD players but would not
operate their search and track-skip-
ping functions.)

The Yamaha DSP-A 1000 s, not sur-
prisingly, a large and fairly heavy am-
plifier. It measures 17% inches wide,
18" inches deep, and 6% inches high,
and it weighs 44 pounds. Price: $1,499.
Yamaha Electronics Corp. USA,
Dept. SR, 6722 Orangethorpe Ave.,
Buena Park, CA 90620.

Lab Tests

Since direct access to the DSP-
A1000’s effects channels, without go-
ing through its internal digital circuits,
would require making alterations to
the circuit boards, we limited our am-
plifier measurements to standard tests
of the main left and right channels.
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With both channels driving 8-ohm
loads at 1,000 Hz, the main amplifiers
clipped at 134 watts output, corre-
sponding to a clipping-headroom rat-
ing of 2.2 dB. The dynamic output into
8 ohms was 156 watts, corresponding
to a dynamic headroom of 3 dB, and
increased to 242 watts into 4 ohms.
With a 2-ohm load, the amplifier’s
protective system shut it down on the
20-millisecond tone bursts of this test.
Harmonic distortion at 80 watts (8
ohms) was 0.015 percent over most of
the audio range, with a maximum
reading of 0.025 percent at 20,000 Hz.

Frequency response of the main
channels was +0, —0.5 dB from 20 to
20,000 Hz. The Bass Extension circuit
increased the output below 200 Hz to a
maximum of +5.5dB at 70 Hz, with a
steep (15-dB-per-octave) cutoff below
that frequency. The bass tone control
operated below 400 Hz, producing a
maximum boost or cut of 10or 11 dB at
20 Hz. The treble-control curves were
hinged at 3,000 Hz, with a maximum
range of *11 or 12 dB at 20,000 Hz.

The RIAA phono-equalization error
was a maximum of +0.3 dB at 32 Hz
and —0.8 dB at 20,000 Hz. Phono-
input impedance was 48,000 ohms in
parallel with a 230-picofarad (pF) ca-
pacitance. The phono input over-
loaded at 1,000-Hz-equivalent levels
of 113 to 148 millivolts (mV) between
20 and 20,000 Hz.

Sensitivity, for a I-watt output into
8 ohms, was 20.5 mV through the CD
input and 0.22 mV through the phono
input. The respective A-weighted
noise levels were —81 and —77.5 dB,
referred to a 1-watt output.

Comments

Considering only its basic amplifier
functions, the DSP-A 1000 is an excep-
tionally full-featured, versatile compo-
nent that performs very well in respect
to output power, distortion, and noise.
Its most important functions, how-
ever, involve its DSP capability. Its
digital memories contain the data
needed to re-create the sound-field
characteristics of twelve basic acous-
tic ‘environments. Since eleven of
these selections provide a pair of op-
tions, the user has a choice of twenty-
three preprogrammed acoustic envi-
ronments at the touch of a button. One
of the options, for example, puts the
listener either in a fairly live concert
hall or on the stage, surrounded by the

orchestra. Similar options are offered
for the Concert Video, TV Theater,
and Movie Theater Environments.
The instruction manual, which is thor-
ough and easy to follow, includes de-
scriptions of the various simulated
sound fields, including such informa-
tion as the size and acoustic treatment
of the particular concert hall, disco,
etc., that each one is based on.

Most of the preprogrammed envi-
ronments can be modified by the user
to suit his taste. Typical variable pa-
rameters are the initial delay time, the
size and liveness of the room, and the
upper frequency limit of the effects
channels. The basic Dolby Pro Logic
surround mode’s standard 20-millisec-
ond (ms) delay is adjustable to as much
as 30 ms in steps of 1 ms. The option-
al Enhanced Pro Logic mode in-
creases apparent sound-field width
and adds room-size and room-live-
ness adjustments.

We used the Yamaha DSP-A1000
for a limited time in a home theater
installation that utilized all seven
channels of audio, with a videodisc
player as the program source. Over a
more extended period, we used it in a
six-channel system with audio pro-
gram sources only.

The subjective results were, to put it
succinctly, superb. Every sound-field
enhancement system that has been
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introduced, from the earliest, relative-
ly simple rear-channel delay systems
to the DSP-A 1000, has required care in
speaker placement and setup adjust-
ments to obtain the best results. With
the DSP-A1000, however, we ob-
tained a reasonably believable simula-
tion of the nominal acoustic environ-
ments without undue difficuity.

That does not necessarily mean that
you can use it to re-create any pro-
grammed concert hall in your living
room. The audio art has a considerable
way to go before that will be possible.
But you can add a considerable degree
of realism to most recorded program
material with the DSP-A1000. The so-
phistication of its DSP circuits reflects
the current state of the art in consumer
products, and it is very good indeed.

With video material, and especially
if the speakers are well chosen and
located, the DSP-A1000 can provide
the sort of surround involvement
youd expect from a good movie-the-
ater installation. And its all-in-one de-
sign makes that result possible without
the complication of connecting and
installing several components and ad-
Jjusting them to make their levels com-
patible. The Yamaha DSP-A 1000 does
it all in one manageable unit at a price
comparable to that of the first genera-
tion of digital signal processors. A
very impressive piece of equipment. O
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“ . .. and it’s also bulletproof.”
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Harman Kardon TD4600

Cassette Deck

Craig Slark,_Hirsch-Hnunk _lahnramries

HE Harman Kardon TD4600 is

one of the first cassette decks to

incorporate the highly sophisti-

cated new Dolby S noise-reduc-

tion system in addition to the

more familiar Dolby B and Dolby
C systems and Dolby HX Pro head-
room extension. Other features in-
clude memory rewind and replay, in-
tro scan, and remote control.

Since the Dolby S circuitry has not
yet been reduced to a single VLSI
(very large-scale integrated-circuit)
chip, its inclusion imposes a signifi-
cant premium in manufacturing cost.
The Dolby electronics in the TD4600
occupies its own 9% x 7%-inch circuit
board, which holds no fewer than six
large IC chips and a myriad of resistors
and capacitors. Harman Kardon has
compensated by economizing else-
where in the $699 TD4800, using a
combination record/play head instead
of the separate recording and playback
heads typical of most other decks in
this price class and a single-capstan
tape transport rather than a dual-cap-
stan one. (These high-end features are
included in the company's other
Dolby S deck, the TD4800, but togeth-
er with duplicate Dolby circuitry for
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off-the-tape monitoring during record-
ing, they drive up the price to about
$500 above that of the TD4600.)

The TD4600’s cassette well con-
tains sensors that detect the tape type
in use and automatically set the bias
and equalization for average ferric,
chrome (or chrome-equivalent), or
metal tapes. The well cover is easily
removable for routine head cleaning.
A four-digit fluorescent tape counter
indicates elapsed time only (not time
remaining) in fast-wind as well as re-
cord and play modes.

Recording levels are indicated on a
twelve-segment-per-channel fluores-
cent display that is calibrated from
—35 to +8 dB. Sensibly, the 0-dB
marking coincides with the double-D
logo signifying Dolby level. The dis-
play is supplemented with a METER
WEIGHTING switch designed to simpli-
fy setting recording levels by provid-
inga “target” of + 3 dB for the loudest
passages, compensated according to
the tape type and the high-frequency
content of the music.

Recorders equipped with Dolby S
must, as a license condition, provide
user-adjustable bias and tape-sensitiv-
ity controls to accommodate the nor-

mal variations of tape formulations
within the same type. Such calibra-
tions are relatively straightforward on
a three-head deck, since you can mon-
itor the output off the tape as you make
the adjustments. On a two-head ma-
chine, such as the TD4600, the proce-
dure is more complicated. Repeated
record-and-replay trials, using two
pushbutton tone generators and the
level display, are needed to set the bias
and the left- and right-channe! tape-
sensitivity controls for optimum per-
formance. Fortunately, the center-de-
tented positions of these controls
proved adequate for the center-line
TDK AD (ferric), SA (chrome-equiva-
lent), and MA (metal) cassettes we
normally use for testing.

A conveniently large knob with sep-
arate clutched sections for the left and
right channels is used to set recording
levels. A smaller knob simultaneously
controls the output level at the front-
panel headphone jacks and at the rear
terminals. A switchable multiplex fil-
ter is included for use (if needed) when
recording stereo FM broadcasts. No
provision is made, however, for timer-
controlled operation.

The Harman Kardon TD4600 mea-
sures 17% inches wide, § inches high,
and 12% inches deep, and it weighs
142 pounds. Price: $699. Harman
Kardon, Dept. SR, 8830 Balboa Blvd.,
Northridge, CA 91325.

Lab Tests

The TD4600’s calibrated playback
response, measured with our BASF

PHOTO: JOOK P. LEUNG
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The sound quality and per-
formance features that have made
Denon Single-play CD players
widely regarded as the best
sounding have now been incor-
porated in Denon’s first Carousel
CD player.

The 5-disc DCM-350 fea-
tures the same 8X oversampling,
20-bit digital filter and dual
Super Linear Converters found in
Denon’s top-rated models.
Denon’s dedication to perform-
ance means that each Super
Linear Converter is hand-tuned
for lowest noise and best linearity.
This advanced digital signal pro-
cessing and conversion system
fully resolves musical detail and

For Product Information

Call 1-800-888-8237

Denon America Inc

accurately reproduces all the
liveliness and air of the original
recording.

In multi-disc players, the
transport is an important key to
performance. The superior trans-
port technology which has made
Denon famous in both CD and
turntable categories is found in
the DCM-350. Its integrated laser
transport and disc carousel not
only provides outstanding acous-
tic and mechanical isolation, it
also allows uninterrupted play
while two of the five discs are
changed.

If the essence of aCD
changer is convenience, the
DCM-350 covers this base in

New Road. Parsippany. NJ 07054 (201) 575-7810

with Denon sound quality.

spades. It offers a 32 track mem:
ory plus programmable, disc
sequential and full random play
modes; all terrific features in a
multi-disc machine. Plus, there
is a full-function remote control
with direct track selection from
the remote’s keypad. Recogniz-
ing that the DCM-350 will find
its way into many of the most
sophisticated systems, Denon
has even provided a coaxial
digital output

Carousel CD changers have
been out for a while now. But the
DCM-350 is the first to carry the
Denon name. Which again proves
Denon’s belief that being best is
more important than being first.

DENON

The first name in digital cudio.
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FEATURES

® Dolby S, Dolby C, and Dolby B noise ® Twelve-segment-per-channel peak-
reduction level indicators

® Dolby HX Pro headroom extension ® Memory rewind and replay

® User-adjustable bias and sensitivity ® Intro-scan

® Four-digit fluorescent elapsed-time ® Switchable FM-mulitplex filter

LiRsiconney ® Infrared remote control

LABORATORY MEASUREMENTS

Fast-forward time (C-60): 86 seconds ® Tape: TDK SA (Type i1, chrome-

Rewind time (C-60): 83 seconds equivalent)
Speed error: +0.3% IEC 0-dB distortion: 1. 7%

Deolby tsnblthg ervorsDalby B, Meter indication at 3% THD +

+1.2, —0.9 dB; Dolby C, *0.7 dB; maises; +3 dB
Dolby S, 0.6 dB Signal-to-noise ratios (in decibels):
Wow-and-flutter: 0.035% wrms, Unwid.  A-wtd. CCIRIARM
0.075% peak-weighted NRof 554 619 595
Dolby B 58.2 69.8 69.7
Line input for indicated 0 dB: 54 mV Dolby ¢ 61.2  76.7 78.2
Line output at indicated 0 dB: 1.31 DolbyS 639  771.2 79.1
volts

® Tape: TDK MA (Type IV, metal)
1EC 0-dB distortion: 1.4%

Meter indication at IEC-standard

0dB: +1dB
Meter indication at 3% THD +

® Tape: TDK AD (Type I, ferric) SR e Al
IEC 0-dB distortion: 0.82% Signal-to-noise ratios (in decibels):
Meter indication at 3% THD + Unwid. A-wid. CCIRIARM
noise: +5dB NR Qﬁ 57.1 61.9 59.0
Shanidir . cléss\(isi deaibels) Dolby B 60.7  70.5 69.4

ignal-to-noise ratios (in decibels): DolbyC 63. 78.9 .

Unwtd.  A-wid.  CCIRIARM 1)21[1:; gy e

NR off 543 59.3 56.1
Dolby B 60.4  68.5 66.6
Dolby C  62.7  74.7 76.0
DolbyS 63.0 75.4 77.2

HARMAN KARC:ON TD4€00 CASSETTE DECK
RECORD-PLAYBACK RESPONSES (WITH DOLBY HX PRO)

+5 I |_ T
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IEC-standard 120-microsecond (fer-
ric) and 70-microsecond (chrome) test
tapes, was excellent from the bass
through the low treble, with a slight
rolloff at the very highest frequencies
(probably because of the gap losses
characteristic of most combination re-
cord/play heads).

Record-playback response at the
customary —20-dB input level held
within 2 dB up through 16,000 Hz with
the ferric and chrome-type tapes and
to 18,000 Hz with the metal tape. At 0-
dB recording level, the Dolby HX Pro
circuitry helped maintain the high-fre-
quency response of all three formula-
tions. Because Dolby S, like Dolby C,
reduces the recording equalization’s
treble boost when the signal contains
high-level high frequencies, it also ex-
tends the effective treble capacity of
the tape, as is shown in the additional
trace for TDK MA in the accompany-
ing graph.

Midrange total harmonic distortion
(THD) reached 3 percent at an indicat-
ed level of +5 dB for the ferric and
metal tapes and at +3 dB for the
chrome-type formulation. Referred to
these levels, the figures for signal-to-
noise ratio (S§/N) given in the box at left
are very good, though not outstand-
ing. You may find it surprising that the
S/N’s with Dolby S are not much
better than those with Dolby C noise
reduction. The reason is that most of
the additional noise reduction Dolby S
provides is at low frequencies, which
the standard weighting curves tend to
de-emphasize. The audible benefits of
Dolby S are greater than a simple
comparison with the Dolby C numbers
might suggest.

Measured with our usual flutter test
tapes, the TD4600 registered 0.035
percent weighted rms (wrms) and
0.075 peak-weighted. On an overall
record-playback basis, wow-and-flut-
ter rose to 0.042 percent wrms and
0.110 percent peak-weighted. Al-
though these figures are within specifi-
cation for the TD4600, they are some-
what above average for a deck in this
price class. Along with the relatively
slow fast-winding times, they un-
doubtedly refiect the limitations of the
single-capstan transport mechanism
used to keep the TD4600’s price within
bounds.

Input sensitivity was normal, and
the available output was higher than
most of today’s decks can achieve,



TEST REPORTS

which is welcome news to everyone
who has a CD player in his system.
Dolby tracking error was remarkably
low, measuring only +1.2, —0.9 dB
for Dolby B, +0.7dB for Dolby C, and
+0.6 dB for Doiby S.

Comments

Overall, the TD4600 was quite easy
to use. The only significant exception
was the rather complex procedure re-
quired for optimizing bias and sensi-
tivity, but that is inevitable in a two-
head deck. The rounded switch
buttons were a pleasure, and the sole-
noid action of the transport had a
positive feel. The deck did make
somewhat more noise than most when
switching modes or fast winding, and
the dark color of the plastic covering
the unilluminated cassette well makes
it impossible to see the tape inside, but
these are minor points.

We found the TD4600 pleasant to
listen to, with wide frequency re-
sponse and low noise on both prere-
corded and homemade tapes. The
stepwise decreases in hiss as we
switched from no noise reduction to
Dolby B to Dolby C were, as usual,
obvious, and going on to Dolby S
eliminated some of the low-frequency
“garbage” that often passes unno-
ticed until it is magically stripped
away. With normal listening materials
and levels, however, the improvement
when we shifted between tapes re-
corded with Dolby C and Dolby S,
though worthwhile, was not startling.
The tapes using both systems had
good frequency response and ade-
quate, if slightly narrowed, stereo im-
aging. Neither, however, had quite the
ringing purity of tone (in solo-piano
notes, for example) of the original
compact disc.

On the other hand, Dolby Labs says
that S-type noise reduction is more
robust than C-type—Iess finicky about
deck alignment (always something of a
sore point with Dolby C) and therefore
more transportable and better suited
to mass duplication of prerecorded
cassettes. And its performance is un-
equivocally superior to that of Dolby
B. Without question, if the analog
cassette has a long-term future in the
high-fidelity world, Dolby S is a key to
its continuing success, and if you want
to hear it for yourself you should sure-
ly give the Harman Kardon TD4600 a
listen. O

Energy Model 4.1e
Loudspeaker System

Julian Hirsch, Hirsch-Huuc—k Laboratories

HE Energy “e” series loudspeak-
ers, designed and built in Canada,
employ technologically advanced
materials and construction tech-
niques. Typical of these speakers
is the Model 4.le, a moderate-
size, two-way system with an 8-inch
woofer and a [-inch soft-dome tweeter
in a ported cabinet.
The internally braced enclosure is
available finished in walnut or black-
ash vinyl veneer. The front baffle, in

what Energy calls a Spherex design, is
molded of a highly rigid, nonresonant
composite material in a shape that is
said to improve dispersion and mini-
mize diffraction, which can affect ste-
reo imaging.

The tweeter is at the top, and the
woofer is approximately in the center
of the panel, above the bass port. The
woofer uses Energy’s Quadcentric de-
sign, with a ribbed plastic cone and a
rubber rim surround to help terminate
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signals propagating within the dia-
phragm and thereby improve mid-
range detail and dispersion.

On the rear of the cabinet are sepa-
rate multiway binding-post terminals
for the tweeter and woofer, normally
connected by jumper straps. With the
straps removed, the system can be
biwired (with separate cables connect-
ing the two drivers to the same amplifi-
er) or biamplified (with separate am-
plifiers for each driver). Since the
speaker’s crossover network is always
in the circuit, no external electronic
crossover is needed.

The cabinet measures 24 inches
high, 12 inches deep (including the
grille), and 9% inches wide. It is fin-
ished on all surfaces, including the
back. The black cloth grille unsnaps
easily, and the silver-gray finish of the
Spherex baffle makes it aesthetically
feasible to use the speaker without its
grille.

The installation instructions for the
Energy Model 4.1e recommend that
the speakers be placed on stands that
bring the tweeters to ear level, with the
cabinets at least 15 inches from the
wall behind them, equidistant from the
side walls, and 6 to 10 feet apart.

Energy recommends using the Mod-
el 4.1e with an amplifier rated between
40 and 150 watts per channel. The
speaker’s nominal impedance is 6
ohms. Price: $750 a pair ($850 a pair
in Canada). Energy Loudspeakers,
Dept. SR, 3641 McNicoll Ave., Scar-
borough, Ontario M1X 1GS.

Lab Tests

Our test speakers were furnished
with a pair of APl SST-13 stands
(API is Energy’s parent company),
which are suggested by Energy for
use with the Model 4.1e. The stands,
made of heavy steel and spiked, put
the speakers about 13 inches from the
floor. We placed the stands about 30
inches from the wall behind them and
8 feet apart.

Combining the averaged room re-
sponse of the two speakers with the
close-miked woofer response pro-
duced a composite frequency re-
sponse within 2.5 dB from 1,000 to
20,000 Hz. The combined port and
woofer-cone response was within *+3
dB from 30 to 1,000 Hz, and when we
joined this curve with the room-re-
sponse curve, the result was a com-
posite frequency response of +5.5dB
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from 20 to 20,000 Hz. A moderate dip
of about 3 dB at about 2,000 Hz was
virtually the only clue to the crossover
between drivers at 2,100 Hz.

Our quasi-anechoic FFT frequency-
response measurements confirmed
the essential features of the room-
response measurement and showed
that the tweeter’s horizontal disper-
sion was very good up to 10,000 Hz,
with typical differences of 3 dB or so
between measurements made on-axis
and 45 degrees off-axis. At higher fre-
quencies the two curves diverged rap-
idly, which is typical of I-inch dome
tweeters.

The system’s group delay varied
less than +0.1 millisecond over most
of the tweeter’s operating range.
There was a distinct jog of about 0.2
millisecond at 2,000 Hz, and the delay
change down to about 350 Hz was less
than 0.7 millisecond, very good per-
formance for a woofer.

The Energy 4.1¢€’s sensitivity was 89
dB sound-pressure level (SPL) at |
meter with an input of 2.83 volts of
pink noise. We measured the woofer
distortion with an input of 3.2 volts,
corresponding to a 90-dB SPL refer-
ence output. The total harmonic dis-
tortion plus noise in the woofer cone’s
output was about 0.8 percent from 600
to 100 Hz, climbing gently to 2 percent
at 60 Hz (the effective acoustic cross-
over to the port output). The port
distortion reached 3.2 percent at 40 Hz
and was only 7 percent in the 25 to 30
Hz range. In the pulse power-handling
test, the woofer cone bottomed with
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an input of 230 watts at 100 Hz into its
4.4-ohm impedance at that frequency.
The system’s minimum impedance
was 4 ohms at 140 Hz. The upper-bass
resonance was at 60 Hz, with a 1 5-ohm
impedance peak, and the maximum
impedance was 19 ohms at 1,800 Hz.
The lower resonance appeared to be
just below 20 Hz. The impedance
phase angle remained within *35 de-
grees, with several sharp jogs visible
between 20 and 120 Hz. We would not
expect any good amplifier to have
trouble driving the Model 4. 1e.

Comments

The Energy 4.le had a smooth
slightly warm sound character. It pro-
jected a distinct stereo image, with
accurate lateral positioning and a good
sense of height, although there was
little apparent depth dimension. Its
bass performance was perhaps its
clearest difference from most speak-
ers of its size and basic type: It can
deliver a useful amount of low-distor-
tion output in the 35- to 40-Hz range.

Although there are a number of
speakers with finished front panels
that can be used without their grilles,
most of them present a somewhat
raw appearance in that condition.
The unique front panel of the Energy
4.1e actually looks as though it were
meant to be seen, and the speaker
looks good either way. It also sounds
good, with a pleasing balance and
stereo presentation that make it a
strong contender among speakers of
its size and price. al

“Roy, the cat jumped in the car and clawed your speaker grilles to shreds.”
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MAS DCC-1
Digital Control Center

HE High Technology Group com-

ponents from Music and Sound

Imports (MAS) are designed to

provide state-of-the-art perfor-

mance in audio and video home

applications. The MAS DCC-1
Digital Control Center, designed and
built in the U.S., combines the switch-
ing and control functions of a high-
quality A/V preamplifier with built-in
digital-to-analog converters, enabling
it to handle either digital or analog
signal sources.

The DCC-1 provides front-panel se-
lection of seven high-level analog au-
dio inputs and three digital inputs. It
also has composite and S-video input
and output connectors for two video
sources as well as composite and S-
video monitor outputs. There is no
phono input. The six analog outputs
are identified as TAPE OUT 1 and 2, VCR
OUT 1 and 2, and MAIN OUT 1 and 2
(volume-controlled signals from the
preamplifier section of the DCC-1 to
drive power amplifiers).
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Julian Hirsch,_ Hisch-Huuck Laboratories

The DCC-1 contains two 18-bit,
eight-times-oversampling D/A con-
verters, which are designed for easy
upgrading with future converter cir-
cuits. It has three digital audio inputs:
one coaxial, one optical, and the third
switchable for either a coaxial or opti-
cal source. Two digital outputs supply
signals to a DAT deck or other digital
recorder or processor.

Separate but identical ten-position
knobs handle source selection for lis-
tening and recording. When a digital
source is used, a vertical column of
five red indicator lights at the left of
the panel shows the sampling rate of
the source (32, 44.1, or 48 kHz), a
LOCKED indication when the signal is
error-free, and EMPHASIS if the pro-
gram was recorded with pre-empha-
sis. The only other front-panel con-
trols are two knobs, for balance and
level (volume) adjustment, and three
toggle switches, which insert an exter-
nal processor (such as an equalizer)
into the signal path, bypass or insert a

line amplifier for higher gain, and mute
the output signal. A remote control for
volume, balance, and muting is avail-
able as an option.

The DCC-I’s rear apron is well filled
with forty gold-plated phono-jack in-
put and output connectors, five S-
video input and output sockets (one is
for the monitor output), and two opti-
cal digital input connectors. There is a
power connector for the external pow-
er supply, which provides filtered DC
power to the circuits. Since the DCC-1
is designed to operate continuously, it
has no power switch; the power sup-
ply must be unplugged from the AC
outlet to shut it off. A large, highly
visible window in the center of the
front panel displays the model name in
red letters when the unit is powered.

The black-finished MAS DCC-I
measures 16 inches wide, 8 inches
deep, and 2 inches high, and it weighs
11 pounds. Its power supply is about 2
x 2% x 3 inches, with 6-foot AC-input
and DC-output cables. Price: $1,195;
remote control, $150. Music and
Sound Imports, Dept. SR, 450B Pike
Rd., Huntingdon Valley, PA 19006.

Lab Tests

We measured the analog portions of
the DCC-1 in the conventional man-
ner, from the AUX 1 inputs to the MAIN 1
outputs. Input sensitivity (at the maxi-

PHOTO: JOOK P. LEUNG
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mum level setting) was 0.5 volt for a |

reference output of 0.5 volt with the
line amplifier bypassed. With the line
amplifier in use, the sensitivity was
165 millivolts (mV), indicating a gain
of 3.0. In both cases, the output
clipped at a very high 11.5 volts. When
the line amp was bypassed, the output
impedance was 300 ohms; when it was
in use, the impedance dropped to 100
ohms. The A-weighted signal-to-noise
ratio (S/N) was 88.5 dB referred to a
0.5-volt level.

Frequency response (without the
line amplifier) was an impressive 20 to
20,000 Hz +0.01 dB. Total harmonic
distortion plus noise (THD + N) was
about 0.0005 percent at 9 volts output,
just below the clipping level. Through
the line amplifier, the frequency re-
sponse was the same and the distor-
tion rose to a mere 0.001 percent at 9
volts output.

Channel separation varied from 80
dB at low frequencies to 50 dB at 1,000
Hz and 30 dB at 20,000 Hz. The inter-
channel crosstalk was clearly the re-
sult of stray capacitance between the
signal wiring of the two channels, and
the separation improved by about 17
dB when the undriven channel input

was shorted.
To evaluate the performance of the

DCC-I’s digital circuitry, we drove its
DIG 3 input (coaxial) from the digital
output of a Denon DCD-1500 11 CD
player and measured the preamplifi-
er’s output with the line amplifier by-
passed. We made a number of stan-
dard CD measurements, first from the
player itself and then with its own D/A
converters replaced by the DCC-1’s
D/A converters. The measurements
included frequency response, de-em-
phasis error, low-level linearity, and
channel separation.

The response of the source CD play-
er was +0.15, —0.1 dB from 10 to
20,000 Hz. The response through the
DCC-I's converters was almost per-
fectly flat from 10 to 2,000 Hz but fell
off at higher frequencies to —0.4 dB at
10,000 Hz and —1.3 dB at 20,000 Hz.
De-emphasis error from 1,000 to
16,000 Hz was less than 0.3 dB in the
source output and about 1 dB from the
DCC-1. Most of the error occurred at
the highest frequency, as it did in the
response measurements without de-
empbhasis.

Linearity error at a —80-dB level
was approximately | dB for both units.

At —90 dB, the error in the right
channel was about 7 dB from the
source and about 3.5 dB from the
DCC-1; the error in the left channel
was less than 1 dB for both the player
and the DCC-1.

Channel-separation measurements
for the source and the DCC-1 were
quite different, though not to such a
degree as to be audibly significant.
The separation between the source
outputs was about 120 dB up to 1,000
Hz, decreasing to 90 dB at 20,000 Hz.
From the DCC-1’s outputs, the read-
ings were 90 dB at 100 Hz, 70 dB at
1,000 Hz, and 46 dB at 20,000 Hz. The
straight-line increase in crosstalk, like
that through the analog inputs, was
indicative of capacitive coupling be-
tween the channels.

Comments

Despite its external simplicity, the
MAS DCC-1 is an extraordinarily ver-
satile component whose design recog-

nizes and attempts to deal with the
three-way synergy between audio,
video, and digital technology. Clearly
no mere reworking of a standard audio
component, it boldly assigns the vinyl
record to history (although one could
easily feed one of its inputs from an
external phono preamplifier).

To illustrate the potential versatility
of the DCC-1, a system-connection
diagram in its instruction manual
shows it connected to two standard
VCR’s, two S-VHS VCR’s. three
monitors, two audio power amplifiers,
a graphic equalizer, two analog tape
decks, two DAT decks, a CD/video-
disc player, and a tuner. Just to inter-
connect and control such an array of
components is no small feat.

As our measurements show, the
DCC-I’s analog performance was out-
standing. Its frequency response, by
far the flattest we have yet measured,
taxed the measurement capabilities of
our Audio Precision System One test

® Seven high-level analog inputs

® Three digital inputs (optical, coaxial,
and switchable)

® Video switching for two VCR’s,
including S-video capability

® Composite and S-video menitor
outputs

® Separate listening and recording
source selectors

® Switchable external-processor loop

Output level at elipping: 11.5 volis

Sensitivity for a 0.5-volt output: line
amp bypassed, 500 mV; line amp on,
165 mV

A.weighted noise (referred to a 0.5-
volt output): —88.5 dB

1,000-Hz distortion (THD + N):
line amp bypassed, 0.002% at 1 volt,
0.0005% at 9 volts; line amp active,
0.006% at 1 volt, 0.001% at 9 volts

Frequency response: analog, 20 to
20,000 Hz +0.01 dB; digital, 10 to
20,000 Hz + 0, —1.3dB

FEATURES

€ Bypassable line amplifier

& Selectable balanced and unbalanced
outputs

® Eighteen-bit, eight-times-
oversampling D/A converters with
upgradable plug-in chips

® External power supply

® Optional remote control for volume,
balance, muting

LABORATORY MEASUREMENTS

Channel separation: analog (line
amp bypassed), 80 dB at 20 Hz, 51 dB
at 1,000 Hz, 30 dB at 20,000 Hz;
digital, 90 dB at 100 Hz, 70 dB at
1,000 Hz, 46 dB at 20,000 Hz

De-emphasis error (digital): 1 dB at
16,000 Hz

Linearity error: at —80dB, 1 dB in
both channels; at —90 dB, 3.5 dB in

right channel, less than 1 dB in left
channel
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In 1987, critics said Bose' changed the way
people thought about loudspeakers.

“Superb sound and virtual invisibility.”

“..side by side with speakers costing
three to five times as much, the AM-5
consistently produced the more exciting
and listenable sound..”

Julian Hirsch,

Stereo Review, 1987

Now; theyte saying it about our
Lifestyle: music system.

“No visible speakers, no stack of
components, nothing that looks
like sound equipment.” |

“Hit the start button and suddenly
the room fills with music of exemplary
clarity and fullness.” J
=

Hans Fantel,

The New York Times*, 1990

Call us today to arrange for a personal audition at a participating dealer near you.
Try the Lifestyle' music system in your own home for two weeks. Then part with it, if you can.

For more information and a free Lifestyle’ music system video, call;

1’ 800’444’B%E (2673) 8:30AM-9:00PM ET.

In Canada call 1-800-465-BOSE (2673) 9:00AM-5:00PM
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Better sound through research.
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TEST REPORTS

unit, as did its harmonic distortion.
The noise level, if not the lowest we
have measured, was certainly inaudi-
ble under any imaginable listening
conditions. Together with its excep-
tionally high output-voltage capabili-
ty, these results speak eloquently of
the DCC-1’s quality and potential.

Its digital circuits—D/A converters
and filters—had low-level linearity
and distortion characteristics like
those of good CD players of a year or
two ago, before the advent of 1-bit
converter technology. The linearity of
the DCC-I’s converters was very good
down to a —80-dB level and only
slightly worse at —90 dB. Although
their performance has been surpassed
by recent 1-bit converters, there is
unlikely to be any audible distortion
attributable to these circuits.

It was surprising to find the high-
frequency drop in the DCC-I’s re-
sponse with a digital input signal. Al-
though the effect is unlikely to be
noticed in normal use, it probably
could be detected by a very critical
listener. It is hard to justify this lapse
when even the least expensive CD
players have far flatter response char-
acteristics.

Another anomaly, common to both
the analog and digital signal paths, was
the crosstalk between stereo chan-
nels. Although it will almost certainly
be inaudible in listening to normal
stereo-sources (stereo recordings rare-
ly have even this much separation to
start with), it seems slightly out of
character for a component of the
DCC-I's price and overall quality. Our
best guess is that the high-frequency
crosstalk is associated with the bank
of relays (and associated printed cir-
cuit paths) that are used for signal
switching.

The bottom line on the MAS DCC-1
is that it could be a useful, perhaps
even indispensable, part of a modern
deluxe A/V entertainment system. Ex-
cept possibly for the slight treble roll-
off, none of its measurable flaws
should have any effect on its audible
performance (most would be difficult
to detect at all without advanced in-
struments like the Audio Precision

l

System One). As digital recorders |

come into common use, the DCC-1’s
digital-to-digital dubbing features will

be appreciated by many users, and the |

same goes for the convenience of its
video-switching capabilities. O

Sennheiser HD 490
Headphones

Julan Hirsh, Hirsch-Houek Laborataris

HE new Sennheiser HD 490 stereo

headphone was developed for use

both with home hi-fi components

and with Walkman-type portable

CD or tape players and radios,

which have traditionally been
paired with distinctly different kinds
of phones.

Headphones intended for use with
home high-fidelity systems normally
have a moderately high impedance,
from 200 to 600 ohms. Such imped-
ance presents no problems with the
driving voltage available from any
home audio source, such as a tape
deck, CD player, or receiver. The
signal levels available at these compo-
nents’ headphone jacks are usually at
least several volts, sufficient to devel-
op a high sound-pressure level (SPL)
in the listener’s ears.

Typically, home hi-fi headphones
attempt to provide wide frequency re-
sponse and low distortion, consistent
with the quality of their signal sources.
Obviously, they should also be com-
fortable to wear for extended periods.
In general, a low price appears to be
less important than good sound, as
befits a component of a home audio
system that may represent a sizable
investment. In fact, some very high-

quality headphones can cost as much
as a good pair of loudspeakers.

Another broad category of head
phones is intended primarily for use
with small personal-portable tape or
CD players or radios. Many of their
performance characteristics and de
sign criteria are very different from
those of home headphones. And. con
sistent with the cost of their program
source, these phones are usually rela:
tively inexpensive.

Perhaps most important for such
headphones is the need for high scnsi
tivity—the ability to generate a fairly
high sound level with a very small
input power. Since the signal voltage
available from their usual sources is
small, these phones must have a low
impedance, typically from 8 o 100
ohms. Wide frequency response and
low distortion, which are important in
home headphones, are often sacrificed
in the design of portable phones. Most
are also designed to be as inconspicu-
ous as possible, which is achieved by
using small ear cushions that rest light-
ly on the wearer’s ears (sometimes
even fitting into the ears) and a slender
metal headband.

Sennheiser designed the HD 490 so
that it could be used easily with per-
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TEST REPORTS

sonal-portable equipment and yet
meet the listening requirements of a
reasonably good home system. The
German-made phones have normal-
size earpieces with replaceable foam
cushions. The single-piece plastic
headband is cushioned at the top, and
the phones are light (135 grams, or
about 4 ounces). The 3-meter (about
10-foot) straight cord, which joins the
earpieces in a Y-junction, ends in a
stereo mini plug. The phones are sup-
plied with a well-made metal adapter
that converts the plug to the quarter-
inch size used in home components.

Like all Sennheiser headphones, the
HD 490 is designed for full user re-
placement of its basic parts, including
signal cables, ear cushions, drive ele-
ments, and headbands. The company
maintains a complete parts inventory
for all headphones that it has ever sold
in this country.

The HD 490 uses a diaphragm
formed with a radial-ridge molding
process that is said to minimize dia-
phragm breakup. It is driven by a
three-layer aluminum voice coil in the
field of a powerful neodymium-ferrous
magnet. The signal cable features con-
ductors of stranded steel, which is
claimed to have ten times the strength
of copper wire. A signal cable that
includes a combination volume/bal-
ance control can be substituted for the
cable normally shipped with the head-
phones.

The specifications for the HD 490,
like those of mqst headphones, are
sparse. Its rated frequency response
of 18 to 25,000 Hz has no stated toler-
ance, and the sensitivity of 94 dB SPL
with less than 1 percent total harmonic
distortion plus noise (THD + N) is at
an unspecified frequency. The rated
impedance is 70 ohms per channel.
Price: $129; optional cord with vol-
ume/balance control, $43. Sennheiser
Electronic Corp., Dept. SR, 6 Vista
Dr., P.O. Box 987, Old Lyme, CT
06371.

Lab Tests

We measured the performance of
the Sennheiser HD 490 headphones on
a standard ANSI headphone coupler
designed to simulate the acoustic load
that the phones would “see” when
worn by a human being. The micro-
phone replaces the eardrum in this
measurement, which is capable of giv-
ing a repeatable and reasonably mean-
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ingful quantification of the bass and
midrange response of a headphone.
Above several kilohertz, however, the
response is affected to a major degree
by individual ear shape and size or by
the characteristics of the coupler.
Therefore, the measured “frequency
response” of a headphone is not even
as meaningful as the measured re-
sponse of a loudspeaker, though it
does serve as a guide to some of the
headphone’s characteristics.

The HD 490’s response was very
smooth below 4,000 Hz, varying only
+1.5 dB from there down to 100 Hz.
The output fell off at lower frequencies
to —5 dB at 60 Hz and —10 dB at 41
Hz. Above 4,000 Hz, there was a
“hole” in the response, probably
caused by the interaction of the head-
phone itself with the coupler cavity.
The output dropped to —10 dB at
5,800 Hz and returned to the midrange
level at 7,500 Hz. There was a +3-dB
variation from 7,500 to 14,000 Hz,
above which our microphone’s re-
sponse fell off steeply.

The headphone’s impedance varied
between 61.5 and 70.5 ohms over the
range of 20 to 20,000 Hz. The maxi-
mum impedance was at 130 Hz, the
diaphragm resonance frequency.

Comments

Except for the 5,000-Hz hole, the
Sennheiser HD 490’s frequency re-
sponse was excellent, and even that
aberration was not at all unusual in
a headphone-coupler measurement.
The sound quality of the phones was

CUSTO/M
AUDIO/VIDEO
INSTALLATION

good, whether used with a home music
system or a personal-portable unit.
The sound was well balanced and free
of any obvious colorations. The avail-
able listening volume was much more
than adequate, even with our portable
cassette player, which could generate
a deafening level. It was not surpris-
ing, therefore, that a home CD player
had no difficulty in driving the phones
to high levels.

We compared the sound of the HD
490 with that of a considerably more
expensive conventional headphone
set. Played at any reasonable level, the
HD 490 sounded as clean as the other
phones, with slightly less output at
high frequencies and possibly in the
low bass. Aithough the high-frequen-
cy difference could be heard in an A/B
comparison, it was not particularly
noticeable when listening to the HD
490 alone.

The most obvious differences oc-
curred at very high playback levels.
The HD 490 overloaded more easily
than the other phones, which ap-
peared to have larger diaphragms, but
at any reasonable listening level there
was no evidence of dynamic compres-
sion at high levels.

The HD 490 was a comfortable set
of phones to wear, with very little
pressure on the ears and negligible
weight. We would agree with Senn-
heiser that it is equally suited for use
with personal-portable players and
with any home system, and that it
delivers a sound quality fully consis-
tent with its price. 0O
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WORLD'S L2

Bob Dylan — Bootleg Series Vols. 1-3 [Rare &
Unreleased] 1961-1991. Previously unreleased performances.
(52716) 3 CDs $39.99, 3 CAs $28.99

James Brown — Star Time. Career retrospective boxed set
defining the 35-year career of the man they call the Godfathei of Soul.
72 songs. (53402) 4 CDs $49.99, 4 CAs $39.99

Alligator Records 20th Anniversary Collection. Over
30 historic cuts including songs from Albert Collins, Hound Dog Taylor,
Lonnie Brooks, and more. (55761) 2 CDs $14.99, 2 CAs $9.99

Complete Stax Singles 1959-68. Otis Redding, Albert King,
Isaac Hayes, Booker T & the MGs, and more. inciudes every A side
and all outstanding B sides. 244 songs. (60352) 9 CDs $89.99

The Byrds — Boxed Set. The compiete retrospective plus
previously unreleased material, newly-remixed classics, and four new
tracks recorded by the reunited Byrds. (46682) 4 CDs $56.99, 4
CAs $39.99

Any Recording in This Issue $12%

You can order any title reviewed or advertised in this issue, that is regularly
priced less than $17 per CD, for our new subscriber low price of $12.99/CD ]
(only $7.99 for cassettes), plus $3.95 shipping and handling per order. Just
call 1-800-233-6357 or use the coupon to order. Please include artist, title,

format & inventory number, if known.

SUBSCRIPTION/MAIL ORDER FORM

unost FREE CD

New catalog subscribers may choose to receive a free CD sampler, Dorian
Digital Sampler Vol. lll. This sequel to the Dorian
Sampler Vol. Il presents a tantalizing selection of
excerpts from recent Dorian releases. This new CD is
R . a perfect introduction to the Dorian label.
include excerpts from the Scottish Lute, Schubert &
Mendeissohn Trios, and others. Reg. Price: $9.99 + |
S&H. New Subscribers pay only $3.95 S&H. (51776) Al

Boxed Sets & Compilations On Sale

Highlights

CATALOG

B ose Express Music Catalog is
' like having an enormous
record store all to yourself. You can
| shop for the music you want, when
you want it. We carry everything in
print in Rock, Jazz, Blues,
Pop...you will find it all here in our
240 page, 50,000-title source book

We carry the complete catalog
| of all the major labels, plus inde- |
pendents like Sheffield, Delos,
l MFSL, Alligator, RYKO, Chandos,
| Telarc, Chesky, Dorian ...in total,
| over 1,000 independents. Ordering |
from us couldn’t be easier. Call our
800 number, or send the order form
| tous by fax or post. |
Our 240-page CD, Tape and
| Video Catalog includes over 50,000
| titles. Your first issue includes a refund
| certificate for $6.00, plus $50.00 in
|

additional merchandise credits. There

is no purchase obligation or |

unrequested shipments. |
|

~ Free Updates

New subscribers will receive 1 Free
year of Updates, covering new
releases & monthly specials.

1:800-233-6357

Start the Updates & send the 240-page Catalog ($6.00/yr, refundable

on the first order from the Catalog)

Yes. Please include my FREE Dorian Digital Sampler Vol. Hll. 1'm

Enclosing an extra $3.95 for Shipping and Handling. (51776)

Send me the attached list of recordings {include artist, title, format

[CD or CA] & number) I'm enclosing $12.99/disc + $3.95 S&H

order (Music orders Only)

Check or Credit Card I Visa O MC AMEX
{Outside U.S. Credit Card Only, Please)

Name

Address

City State Zip

CALL 1-800-233-6357 OR MAIL WITH PAYMENT TO:
BOSE EXPRESS MUSIC

50 W. 17th St., NYC, NY 10011

Fax: 212-627-2613 SR71J



Can green ink, disc rings, special
fluids, or isolation feet really

make your CD’s sound better?

OU stop by a friend’s house. He is listening to music.

You notice that his discs are edged with plastic rings.

His CD player is sitting on special rubbery pads. “Do

those things really make a difference?” you ask.

“Sure,” he says. “Listen to how the bass response gets

boomy and the highs become hard when I take them
away.” He removes the feet and the disc rings and replays the
music. You are amazed. Just as he suggested, the sound
seems boomy and hard. What is going on?

Some aspects of the compact disc system are easy to agree
on: the size of the disc, the way music is recorded on it, and so
forth. Others are not so universally clear. In particular, some
people swear by the system’s sonic quality, while others
swear at it.

CD tweakers usually fall into the latter category. They may
listen to CD’s, but they are not convinced of their fidelity;
they perceive a need to enhance the sonic results somehow.
Unable to redefine the format’s standards (not a serious
alternative for an individual) or to embark on expensive
player modifications, many tweakers rely on simple methods
that they believe will improve CD sound quality. They often
view surface treatments, disc rings, and vibration isolators as
panaceas—universal remedies that help correct the presumed
faults of the CD.

More analytical listeners point to the remarkably impres-
sive technical performance delivered by even modestly
priced CD players—frequency response flat to within a small

by Ken C. PohlImann
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fraction of a decibel and extremely low
noise and distortion—and argue that
the system is an essentially transpar-
ent medium sonically and in little need
of tweaking. Even if a small perfor-
mance improvement could be
achieved, they say, it would probably
be inaudible. These audiophiles also
tend to be skeptical about the unortho-
dox remedies proposed by many in the
other camp. They argue that tech-
niques such as painting disc edges
green and applying wax to a CD’s
playing surface are only placebos
whose perceived benefits spring from
the user’s imagination.

ONVENTIONAL  wisdom

would support the analyti-

cal listeners. Methods
that make no detectable change to the
signal emerging from a component are
usually suspect. But when it comes to
something as subjective as the enjoy-
ment of music, there are many vari-
ables, both physical and psychologi-
cal. Even the placebo effect may play
an important role.

Is there a placebo effect at work
when some people claim to hear signif-
icant audible changes brought on by
disc and player treatments that seem
incapable of affecting the audio signal?
Might listeners be persuaded that the
sound has improved even when there
has been no change in the acoustical
stimuli reaching their ears? After all,
the ear may be the organ of hearing,
but interpretation and evaluation are
the work of the brain. Or can it be that
some of the peculiar techniques that
have been proposed really work, caus-
ing sonic effects that are more than
merely psychological?

Answering these questions to ev-
eryone’s satisfaction is not easy. De-
bates have raged for years among au-
diophiles about things like the audible
difference between types of speaker
wire, with no resolution in sight. But
even though we have little hope of
putting to rest the controversy over
the various CD treatments advocated
in some circles, we thought it would be
worthwhile to see what effects we
could find by purely objective means.
If any of them did turn out to have a
substantial measurable influence on
the audio signal retrieved from a CD, it
would give a big boost to the conten-
tion that at least some of these nos-
trums do make an audible difference.
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The Rogues’ Gallery

We selected a number of popular
treatments, both commercial and
homemade, for evaluation. Loosely,
the treatments can be divided into
three groups: disc-surface treatments,
disc-mass treatments, and vibration-
isolation player treatments. We tested
five disc-surface treatments—two
commercial products sold specifically
for use on CD’s and three others that
some people have used even though
they are made for completely unrelat-
ed purposes. The two commercial
products were Finyl, manufactured by
Digital Systems and Solutions, Inc.,
and a prototype fluid called Laser-
guide supplied by Audioquest. The
three other products were Turtle Wax,
Armor All, and a green Sharpie pen.

Although the last three products
make no claims about sonic efficacy
on their packaging (that's not what
they’re sold for, after all), the first two
do. For example, the packaging for
Finyl says that the fluid “improves
dynamics and transient response, im-
proves bass articulation, improves
low-level detail, improves image
specificity and depth, improves tim-
bral accuracy, decreases harshness
and noise.” A paper enclosed with
Laserguide claims that it “fills in in-
herent eccentricities in the surface of
the polycarbonate with a material
whose index of refraction is close to
polycarbonate. . . . listen and enjoy!”

We tested just one disc-mass treat-
ment, Allsop’s CD Plus Protective
Stabilizers, which are rubbery plastic
rings that snap around the edges of
compactdiscs. Allsop says that apply-
ing one of these rings ‘“stabilizes [a)
rotating CD for maximum sonic per-
formance. . . . Improves sound! . ..
less vibration allows the CD player’s
laser to read data with better accura-
cy, resulting in a truer reproduction of
sound for clearer, more natural sound-
ing music.”

Finally, we tested two vibration iso-
lators—plastic feet that can be placed
under a CD player to isolate it from
structure-borne vibrations and to help
damp internal vibrations. The packag-
ing on Audioquest's Sorbothane CD
Feet states that the product “provides
effective damping and isolation for all
vibration sensitive equipment. . . . a
vast improvement can often be heard
in tube or solid-state electronics—
with preamps, amplifiers, cassette
decks, CD players, turntables, VCR's
—and [can] even [be] seen with video
monitors.” The packaging for Allsop
Audio Isolators says that they “isolate

all your audio equipment for maxi-
mum sonic performance. . . . cleaner,
more natural sounding music. . . . less
distortion at higher volumes. . . . re-
ducing vibration results in less distor-
tion for tighter bass, clear sound and
greater overall sound quality. . . . CD
players read musical data with greater
accuracy.”

The Digital Tests

The tests designed to evaluate these
treatments were twofold, including
measurements of both digital and ana-
log data output from a CD player. The
player we used was a Philips CD-80, a
conservative design with four-times-
oversampling digital filters and dual
16-bit digital-to-analog (D/A) convert-
ers specially selected for their accura-
cy. Its single-beam laser pickup is
carried by a swing arm mounted on a
die-cast frame. The player provides
both digital and analog audio outputs
and has a list price of $800.

We connected the coaxial digital
output from the CD player to a Digi-
design sound processor built around a
Motorola 56000 digital signal process-
ing (DSP) chip, which in turn em-
ployed a Macintosh II computer as its
host. Audio data from the player were
captured by the computer and ana-
lyzed using the DSP system. This
hook-up enabled us to examine the
digital audio data after the bit stream
left the laser pickup but before it was
processed by the player's output D/A
conversion circuitry. If a treatment
were to affect the reading of data from
the disc itself, the analyzer would
catch the change.

OR our comparisons, techni-
cian Jean Bellefeuille
played an untreated disc on
the CD-80 and captured a portion of
the digital data with the computer. He
then treated the same disc, played it on
the same machine, and captured the
same portion of data. Using a compu-
tation method suggested by my fellow
University of Miami faculty member
John Monforte, Bellefeuille was able
to synchronize the two data files ex-
actly and compare them bit by bit. If
any bit in a file from a treated disc
differed from its corresponding bit in
the file from the disc before treatment,
the computer would identify it.
The results of these tests are easy to
describe. In every case—including all



five disc-surface treatments, the disc-
mass treatment, and the two vibration-
isolation player treatments—every bit
was the same after the treatment was
applied as it was before. In other
words, under the test conditions,

which were quite normal, none of the *

eight treatments we tried had any ef-
fect on the digital data output from the
player.

These results strongly contradict
the theories offered in support of sev-
eral of these treatments and the claims

made for them. For example, the the-
ory usually cited to explain the alleged
benefits of applying green ink to the
periphery of a CD is that stray light
inside the disc’s polycarbonate sub-
strate can diminish the ability of a
player’s laser pickup to correctly iden-
tify pit edges (and hence the data they
represent). The green ink is said to
absorb stray light inside the sub-
strate, thereby improving the
accuracy of the player’s

data acquisition. In

this test, the data out-

put from the laser pickup was identical
for both inked and uninked discs.

Similarly, the theory be-
hind Finyl is that the sur- -,
face treatment provides &
an ‘“optical impedance . @
match” between the disc and
air. Again, the test shows that the data
were unaffected. In general, CD sur-
face treatments are supposed to im-
prove data readout from the disc. We
directly compared data readouts with
and without treatment and found no
difference, and since these treatments
cannot affect the sound of a disc unless
they alter the data picked up from it by
the player, the test results suggest that
they are ineffectual.

Shaking Things Up

In our first series of tests, the disc-
mass and player vibration-isolation
treatments also failed to alter the data
read from CD’s. But further testing is
required to evaluate these treatments
fully, as they are designed to reduce
vibration and presumably would deliv-
er their greatest benefit under condi-
tions less sedate than those of the
initial test run.

We therefore repeated the data cap-
ture and comparison for these three
products, but with the CD player
placed directly on top of a JBL Model
4311 professional monitor loudspeak-
er, which in turn was placed on a
carpeted concrete slab. The speaker
was driven by a Crown D150A profes-
sional power amplifier reproducing an
82-Hz square wave from a function

CD surface

treatments are
supposed
to improve digital
data readout,

but direct

comparison before
and after

application showed

no difference.

generator. (We chose that particular

signal because it generated peak vi-

bration in the CD player.) The

sound-pressure level (SPL) 1

meter in front of the loudspeak-

er (and CD player) was 120dB.
Once again, music data were
collected by the DSP system
before and after application
of each treatment.

In every case, with or with-
out a sound ring or vibration-
isolation feet, analysis showed
that all the bits in the compared
data streams were identical. In other
words, these products did not affect
the digital data output from the CD
player while it was being strongly
shaken by an 82-Hz square wave
played back at 120 dB SPL. Claims
that these products improve data read-
out are thus not substantiated by this
particular test.

Dynamic testing such as this is not a
simple matter, however. There are
many variables, such as the frequency
of vibration, how it is applied to the
player, the design of the player, and,
especially, the level of vibration. Man-
ufacturers of disc rings and vibration-
isolation feet have performed testing
of their own to support their claims,
often using vibration transducers at-
tached to the laser transport or indus-
trial shaker tables to create very high
vibration levels at the pickup. They
claim that their disc rings and isolation
feet increase immunity to vibration
and that this is sonically significant.

There is no question that vibration
isolation is useful, if only to prevent
outright mistracking. That’s why cars
have shock absorbers and sneakers
have cushions in their soles. When it
comes to CD players, there is no abso-
lute standard, only a question of de-
gree, with regard to the effect of vibra-
tion on data readout. Although the
value of vibration-isolation treatments
was not confirmed by our tests, it
seems reasonable to believe that isola-
tion feet will decouple a player from a
vibration source and permit valid
readout at higher vibration levels than
without them, as their manufacturers
assert. In practice, however, the
sound levels at which the isolation
becomes useful may be quite high
(more than the 120 dB SPL in our
tests), and in any case the effect will
depend on the mass and design of the
player and its placement with respect
to the vibration source.

The Analog Tests

So far, we've addressed the effect of
these treatments only on the digital
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data from a CD, but a player’s job isn’t
done until that bit stream is converted
toanordinary analog signal that can be
amplified to drive loudspeakers. In the
second phase of our testing, we tried
to determine whether the quality of the
output analog signal might be affected
by high vibration levels and whether
the disc-mass or vibration-isolation
treatments (or even the disc-surface
treatments) would yield any improve-
ment. Manufacturers of the disc-mass
and vibration-isolation products claim
that they improve analog audio perfor-
mance at vibration levels just below
those at which mistracking occurs.

For this series of tests, we employed
an Audio Precision analyzer to mea-
sure harmonic and intermodulation
(IM) distortion in the player’s analog
output. In half of the trials, we vibrat-
ed the player the same way as in the
digital tests, using an 82-Hz square
wave at 120 dB SPL. Although we had
found no differences in the digital data
streams from the disc, we did find
differences in the analog audio out-
puts. For example, without vibration,
total harmonic distortion plus noise
(THD + N) from an untreated test
disc measured 0.0022 percent; with
vibration it measured 0.0044 percent.
IM distortion similarly increased,
from 0.0032 percent 10 0.0043 percent.
All of these figures represent distor-
tion levels far below the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>