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Believe it
or not, com-
pact disc for
the car has been around awhile.
There are even a chosen few who
could actually afford to buy one.

Well, now car CD is really here.

Because Pioneer has advanced the
technology so far and created aline
of players so extensive that now it’s
possible for anyone to afford the
clarity of digital CD sound.

play CD systems.

You'll love the
high power as
much as the
price. But try
not to overlook the detachable
faceplate. An innovative security
feature we recently developed
for added convenience.

And while we'’re on the sub-
ject of convenience, Pioneer’s
6-disc multi-play changers let
you enjoy hours of uninterrupted
music while you drive.

Plus they can be easily added to
your car without replacing your
existing audio system.

For those who want it all, we also
offer an incredible 3-source system

1990 Proneer Electronics (USAI inc., Long Beach. CA

It begins with our new single-

that puts multi-play CD, AM-FM tuner

and cassette all at your fingertips

with a remarkable wireless remote.
There’s much more, of course.

i T —— Andto
find out,

. ] call us
at 1-800-421-1404. We’ll send you a
free copy of our new brochure. As
well as direct you to a Pioneer

= P _ ﬂ;j % dealer near you, who

will be glad to show you
our complete line of car CD systems.
After all, he’s been waiting for this
moment just as long as you have.

Q) PIONEER!
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ANNOUNCING THE
ARRIVAL OF CAR CD.

FIVE YEARS
AFTER IT WAS
INTRODUCED.




Were Handing You
- ARare gé)ngrtunity

One of “America’s Ten Best Designs”
among all products produced in the U.S.A
in 1988!

Fartune Magazine
“Superb sound and virtual invisibility.” At least S100* for
“Side by side with speakers costing three to your old spea kers,

five times as much, the AM-5 consistently
produced the more exciting and listenable
sound...”

regardless of !

Stereo Foviow condition, when you |

Juliah Hirsch trade up to the

revolutionary Bose
Acoustimass-5

Direct/Reflecting speaker system.

A technological breakthrough

exclusively from Bose! Patented

Acoustimass speaker technology is

the key to large speaker
performance from a

) package so small, you
can hold one in the
palm of your hand

Bose Acoustimass-SES
styling attemative.

» System cor sists of
two cube arrays and
an easily corcealable
Acoustimass bass
module.

s \\{.\\,\K"{M"“U.‘P‘g’ ”

Bonus Offers!
* Free! Limited Edition CD! Mail a copy of

your receipt to the address below when you
buy a Bose Acoustimass-5 system.

(‘ t * Bose 101 speakers 1/2-price when you buy a
. Bose Acoustinass-5 system and any surrourd

sound receiver! (Bose 101 quantities limited.

-/ /7 =

Better sound through research.

For details, and the name of a
participating dealer, call

1-800-444-BOSE.

Call between 9 AM and 9 PM. Monday through Friday
9 AMthrough 5 PM. Saturday and Susday EST.

"Amount determined by d-aler .Offer valid Monday, April 16 through Wednesday. May 16

990 at participating dealers. Limit one trade per purchase. Offer applies 1o the Bose
Acoustimass-5/SES Dired/Refiecting* speaker systems only. CD requests must be received
by Bose by June 30, 1990 © Copyright 1990 Bose Corporation, Dept. CD, The Mountzin,

Framingham, MA 01701-€168. Covered by patent rights issued and or pending
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TOYOTA AUDIO

Now you can experience
two tlawless performances
at the same time.

If the completely
redesigned 1990 Toyota
Celica blows you away,
you'll love what the
remarkable “System 10”

your budget—offer you the same
high standard of automotive audio
quality. Also most models are
available with compact disc
decks. And theres no

audio* does for you. This arguing about the
breakthrough system convenience and
establishes Toyota’s lead- warranty security

ership position in car audio.
The unique “System 10” has a

premium AM/FM digital radio, auto-

reverse cassette and compact disc player. designed for your car or truck.

Plus it features such audiophile treats Sotest drive the exciting“System 10”

as a hefty 220 watts maximum power and a or any one of Toyota’s other quality audio

total of fen ideally positioned, component-style  systems today and get an idea of just how

speakers with incredibly dynamic bi-amplified high Toyota performance levels can go.

sound. And it leaves Call 1-800-GO-TOYOTA for more informa-

competitive, premium- tion and the location of your nearest dealer.

priced, original-equip- Get More From Life...Buckle Up!

ment systems in the Avatlable as a factory option on Celica GT, GTS. and

—7)
dust with its superior Al AlkTrac T
volume levels, extended frequencies, smooth

response and minimum distortion. T OYO T A
Actually, like this top-of-the-line system,

all Toyota audio systems—no matter what “I love what you do for me”

of an original-equip-
ment system that’s
ergonomically and acoustically

© 1989 Toyota Motor Sales, US.A., Inc.



BULLETIN

by Rebecca Day and
William Livingstone

DAT TO CONGRESS

The Digital Audio Tape Recorder
Act of 1990 was introduced in
Congress at the end of February
by representatives including
Henry Waxman (D-Calif.), Al Swift
(D-Wash.), Jim Cooper (D-Tenn.),
Don Ritter (R-Pa.), and Joe
Barton (R-Tex.). The bill proposes
that all DAT recorders sold in the
U.S. be equipped with the Serial
Copy Management System, which
allows users to make one digital
copy of a ¢p, but not a digital copy
of the copy.

In support of the new bill, Rep.
Swift said: “For years, we in
Congress have held hearings and
commissioned studies about the
march of technology and our
inability to keep abreast of it. In
this instance we asked the
industries that developed the
technology to work out a
reasonable compromaise on some
very difficult issues, and they
have actually done so.... This bill
represents a noble yet safe
experiment. Those who care about
applying the law to advanced
technologies have every reason to
wish it to succeed.”

MUSIC BY MAIL

The Express Music Catalog, a
leading mail-order music
company, has been acquired by
Bose Corporation, the audio
manufacturer best known for its
speakers. The Express Music
Catalog lists 100,000 recordings
on LP, CD, cassette, or music video,
and its musical range covers rock,
jazz, classical, country, and more.
A copy of the comprehensive
catalog costs $10, but anyone can
order from the company'’s toll-free
number, (800) 233-6357, or by
fax at (R1R2) 627-2613. The
mailing address is 50 W. 17th St.,
New York, NY 10011.

TECH NOTES

Hughes Aircraft is licensing its
patented Sound Retrieval System
(SRS) to several consumer
electronics companies, which are
expected to market products
incorporating the two-channel,

single-circuit surround-sound
technology later this year. SRS
technology is currently available
in certain Sony XBR TV's.... Bose
has designed a music system that
is standard equipment on the
1990 Infiniti @45 four-door sedan
and M30 sports coupe. Both
packages include a cassette
receiver with DNR and Dolby B
noise reduction and two pairs of
speakers with built-in digital
switching amplifiers. ... Technics
has incorporated Multi-Stage
Noise Shaping (MASH)
technology into its new high-end,
two-piece SL-Z1000/SH-X1000 cp
player ($8,000).... At the Berlin
Hi-Fi Show, MB Quart was
proclaimed the best-selling
loudspeaker in West Germany.

GREAT CONDUCTORS

BMG Classics has launched the
Toscanini Collection, the entire
approved discography of RCA
recordings made by the great
Italian conductor Arturo
Toscanini (1867-1957). The first
releases will be made this spring,
and when completed in 1992 the
collection will include more than
eighty cD’s or cassettes. In
addition, BMG will present ten
hours of Toscanini in video.

Sony Classical, the successor to
CBS Masterworks, will release on
laserdisc the video legacy of the
great Austrian conductor Herbert
von Karajan (1908-1988). The
collection includes forty-five
productions personally supervised
by Kargjan, and the first releases
are expected within a few months.

MUSIC NOTES

The French government has
conferred the prestigious title of
Commander of Arts and Letters
on singer/songwriter Bob Dylan.
Another American musician also
singled out recently was operatic
soprano Jessye Norman, who
received the French Legion of
Honor.... Michael Jackson was
honored by CBS Records as the
top-selling musical artist of the
1980’s, with a total of 110 million
records and tapes. ... May releases
from RCA include Michael
Bolton's “The Early Years,” a new
album from Mister Mister, and

{

the second album from Boy Meets
Girl, which gave us the song
Waiting for a Star to Fall. . ..
‘British conductor Roger
Norrington has accepted the post
of music director for the
Orchestra of St. Luke’s in New
York. Angel plans to record him
with St. Luke’s.

AFFORDABLE CAR CD

After years at the exclusive end
of car stereo showrooms, CD
tuners and receivers have broken
the $500 barrier and are starting
to move into the mainstream
price range in both fixed-mount
and removable configurations.
Sony's new fixed-mount CDX-620
cD tuner has a suggested retail
price of $449.95. Alpine has
introduced two lower-price CD
tuners, the fixed-mount Model
7904 ($500) and the removable
Model 7903 ($550). Sparkomatic
is selling its SR600 cD receiver for
$399, and Kraco has a $349
fixed-mount CD receiver.

ANALOG VS. DIGITAL

Thorens’s U.S. distributor, BLR
Electronics, is sponsoring an
essay contest on the
“Timelessness of Analog.”
Contestants are requested to write
a 500-word essay on the virtues of
LP's versus CD’s (analog versus
digital), and the grand prize is a
Thorens Model 2001 turntable
with an Audio-Technica AT-OC9
cartridge. Entry forms and
regulations are available from
Thorens dealers. The contest ends
July 30, with the winners to be
announced at the end of August.

TLLUSTR A TION BY I'RRRY ALLEN
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“The Polk set is the best sounding system we have tested.

It played loudly and cleanly, and it projected excellent imaging.

In-car measurements were superb.”

CAR STEREO REVIEW

November/December 1989

Where to buy Polk Speakers? For your nearest dealer, see page 113.
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Ralph’s house.

Ralph actually lives in
a one bedroom condo.

That is, until he starts
pressing the buttons on his
Yamaha DSP-A700 Digital
Soundfield Processor.

YSTSE10
Deep bass effects
channel speaker.*

ing his place into all

tainment environments.
How?

Well, a few years ago, our engi-

neers and sound technicians packed

Then he starts turn-

different kinds of enter-

Ralph’s house.

their bags and headed out to sample
a variety of entertainment environ-
ments all over the world.

Opera houses, stadiums, jazz
clubs, concert halls, movie theaters,
discos, cathedrals and amphitheaters.

And after several months of test-
ing, recording and eating strange food,
they brought home actual acoustic
samples of dozens of these types of en-
vironments. Digitally recorded them
onto a computer disk. And put them
all onto one tiny computer chip.

Ralph’s house.

v o .
f.;p'én'CY: € BESS LIVE _ON STA

Ralph’s house.

Ralph’s home theater system.

Then they added seven channels
of amplification, Dolby ®*Surround Sound,
Dolby Pro Logic and YST technology.
And put it all into one component.

All the jet lag and hard work paid
off because they came up with one of
the most advanced, yet simplest home
theater components on the market.

But don’t take our word for it.
Drop by a Yamaha dealership and
press a few buttons yourself. And find

out just how big YAMAHA

your place can be.

1. Movie theater. 2. Outdoor stadium. 3. Cathedral 4. Amphitheater. 5. Indoor stadium. 6. Music hall. 7. Disco. 8. Jazz hall.
*Qur compact YST-SE10 wall/shelf speakers will enhance the performance of your effects channels with deep. powerful bass.
© 1990 Yamaha Electronics Corporation, USA PO, Box 6660. Buena Park. CA 90622. Dolby is a registered trademark of Dolby Laboratories Inc.



How to Buy a Cassette Deck

David Simon offers invaluable advice
on evaluating wow-and-flutter perform-
ance 1n his March article, **‘How to Buy
a Cassette Deck.” | have found pipe-
organ recordings with sustained tones
to be even more sensitive to pitch fluc-
tuations than piano music. For exam-
ple, the first cut on Michael Murray’s
Telarc album “The Ruffatu Organ in
Davies Symphony Hall” is especially
revealing. Careful auditioning of a
number of high-quality decks demon-
strated that only one with a dual-cap-
stan transport could reproduce the or-
gan without audible wow and flutter.

ROBERT WADSWORTH
Richmond, VA

I have been reading the rubbish about
limitations of the dbx noise-reduction
system for years now. Your March arti-
cle “How 1o Buy a Cassette Deck™ once
again talked about the pumping and
breathing effects that might be possible
with dbx. I have been recording with
dbx for more than eight years, and I
don’t recall a time | heard breathing and

LETTERS

and pumping effects from dbx with
music. Straight voice recordings are an-
other matter, but how often does one
use a three-head, high-fidelity cassette
deck to record speech only? Also, | have
encountered far fewer problems with
dropouts using dbx than with Dolby.
The article largely glosses over the
chief failing of the cassette format. With
the possible exception of very costly
decks with automatic azimuth-align-
ment circuitry, | have yet to see a cas-
sette deck whose heads can stay in
alignment for much more than three
months. How often have you made a
great recording of a favorite song, then
six months later it sounds like hash? No
matter what noise-reduction system
you employ, the cassette deck will sabo-
tage your recordings because the blasted
heads stray out of alignment.
CARL ORTH
Carmel, IN

Green-Lining CD’s

Has there been any definitive re-
search done on the remarkable ability of
a green Magic Marker to improve the

sonic quality of compact discs when the
indelible ink is applied to the outer (and

inner?) edge?
JEFF NELSON
Astona, OR

As far as we know, there'’s been no ““de- l

Sinitive research,” but there are a couple

of reasons why this peculiar home reme-
dy can’t work. One is that the marks are
not made any place where 1he laser pick-
up reads data from the disc. The other is
that even if the ink could affect the data
read from the disc, the only thing it
could do is to increase the number o I
uncorrectable errors. If the degradation
were severe enough to beconie audible, it
woutld be as an increase in distortion—
hardly an improvement. What's at work |
here are some overactive imaginations. |

Cover Kudos |

For the first time in over ten ycars as
a subscriber 10 STEREO REVIEW, |
looked at the contents page 10 find out
who designed the cover and did the
photography. Art Director Sue Llewel-
lyn and photographer James Porto did a

MasterMind.
Finally, A Universal Controller
That Doesn’t Require a Rocket Scientist to Operate.

Before MasterMind, it took hours of
frustration to program a universal
controller for your system. Now you can
kiss all your old remotes goodbye!
Everything is easily under control
with the MasterMind PreProgrammed
Memory Remote Control. MasterMind
has already memorized all commands

needed to operate infra red controllers
used with over 1000 top components.
MasterMind can instantly control TV,
CABLE, VCR, CDV, TUNER, AME CD
and DAT.

No other controller is remotely
comparable. For your nearest
MasterMind dealer call 516-496-3400.

CIRCLE NO. 40 ON READER SERVICE CARD
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beautiful job in mz-lkir;g the l:";hruary_r

1990 issue an exceptionally original and
striking onc.

MARIO J. SEVII LA

Rhein-am-Main, West Germany

No credit for the fish?

Counterpoint Preamplifier

Julian Hirsch’s kind words about the
Counterpoint SA-3000 preamplifier in
his April test report were most gratify-
ing, but I fear he made an crror while
measuring the signal polarity of the line
stage. He said that =. . . there was a
polarity reversal from the CD input to
the main output (contrary o the
specifications in the manual).” tt ain’t
so! There is no way that the line stage
can invert polanty.

MIKE ELLIOTT
President. Counterpoint
Electronic Systems
Vista, CA

Julian Hirsch replies: Mr. Elliott is
right. Apparently, I incorrectly assumed
lhul nry measurement was SII/)H‘(I('IINQ

180 degrees from the phase-shifi plot.
The schematic informaion supplied hy
Counterpoint makes it plain that the SA
3000 is a noninverting amplifier and
that the information in the manual is
correct. We apologize for the error.

CD Cleaning

Rebecca Day's February article on €D
care recommended using mild soap and
water or a commercial €D cleaner for
wet cleaning. | have been using 91 per-
cent isopropyl alcohol as mentioned on
page 63 of the April 1983 issue of STER
EO REVIEW. Is this practice sull consid-
ered safe?

JOE ZOILLNFR
Milwaukee, WI

The information side of a ¢ is covered
with very tough plastic. Alcohol.
though less inert than water, is unlikely
10 danrage it.

Technical Talk

I have been a subscriber and reader
for more than twenty-five years now

| and continue to enjoy STEREO REVIEW, '
| Each month I wurn first to the cssay by
Julian Hirsch. These brief “Technical
Talk™ articles are always informative
and invariably well written
You should consider publishing a
volume reprinting them. It would pro-
vide a valuable history of trends in
audio. The columns rarely refer to
ephemeral details. The changes in Mr.
Hirsch’s viewpoints on an issuc over a
period of time would be of interest in
themselves and would not need to be
edited out. (Incidentally, I am not
related to Julian Hirsch.)
RoLaND F. HIRSCH
Germantown, MD

Roots of Rock-and-Roll

Rhino's " The Best of *The Best Ofs™ ™
sampler CD offered in the April issue of
STEREO REVIEW comges with a coupon
that is good at Musictand/Sam Goody
stores for $2 off the price of any of the
“Best of . . . collections represented in
the sampler. Information about the $2
coupon was inadvertently omitted trom
the special STERFO REVIEW offer.
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Buckle up and get ready to experience the sonic
energy and pure power of Pyle PRO woofers.

Pyle engineers have reinvented the heart and
soul of loudspeakers — our naw woven fiber
IronCloth voice coils make Py e PRO woofers
virtually indestructible. When combined with
polymer laminate cones, vented pole pieces,
massive motor structures and heavy duty
housings, you get the most durable speakers
available at any price.

Now you can dive to the deepest lows and
accelerate to the highest peaks with new found
confidence. You'll feel the power as your skin
tingles, see the force as your car moves to the
beat and hear sounds you've never heard before.

Break the sound barrier with Pyle car stereo
speakers and electronics.

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

H A Harman International Company

Powerful Enough To Be Pyle!
Dollar for doliar, the most dynamic speakers you can buy. Perfectly Pyle!
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NEW PRODUCTS
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HAFLER

The Hafler SE130 AM/FM tuner incor-
porates Delco receiver circuitry. Its FM
section has a dual-gate MOSFET RF am-
plifier and double-balanced mixer in-
puts that are said to cancel even-order
overload products. The AM section fea-
tures a four-varactor diode tuner and an

- ot B o e B e el el

-

impulse noise-blanking circuit. Fea-
tures include twelve FM and six AM pre-
sets, bidirectional seek tuning. scan, and
preset scan. Price: $299. Hafler, Dept.
SR, 613 S. Rockford Dr., Tempe, AZ
85281.

Circle 121 on reader service card

PROTON

The Proton RS-420 clock radio can be
used alone or with the RS-421 exten-
sion speaker for stereo sound. The main
module has a 3-watt amplifier, a 5-inch
speaker, six FM and six AM presets, a
stereo headphone output, an auxiliary
input for a tape deck or CD player, a ter-
minal for an external FM antenna, and a

built-in battery back-up. The extension
speaker has a 3-watt amplifier, a 5-inch
spcaker, a preset-search control, and an
independent alarm. Price: RS-420 '
alone, $160; together with the RS-421,
$250. Proton Corp., Dept. SR, 5630
Cerritos Ave., Cypress, CA 90630. |
Circle 122 on reader service card

YAMAHA

The Yamaha DSP-E300 digital
sound-field processor includes a five-
channel, 15-watt-per-channel amplifier
and is designed for users who have an
existing stereo system. It offers front |
and rear effects channels and a Dolby
Pro Logic center channel. There are !
twelve preset DSP (digital signal process-
ing) ambience-synthesis programs, in-
cluding concert halls, opera houses, and
jazz clubs, and the user can make as
many as lwenly-one program varia-
tions. Additional features include test-
tone generators for DSP and Dolby Pro |
Logic and a center-mode switch for off, |
normal, and phantom settings. Price: |
$799. Yamaha Electronics, Dept. SR, |
6722 Orangethorpe Ave., Buena Park,
CA 90620.

Circle 120 on reader service card

KLIPSCH

The Klipsch Forté Il is a redesign of
the original Forté loudspeaker. The sec-
ond-generation speaker uses a hybrid
midrange horn that's said to provide a
more open and detailed sound than pre- |
vious horn-loaded designs. Frequency
response is rated as 32 to 20,000 Hz +3
dB, and sensitivity is rated as 99 dB SPL. ’

It uses a new vented-voice-coil woofer
and a larger passive radiator that are
said to increase output by an average of

2 dB. Walnut or oak cabinets have
either oiled or lacquered finishes; black |
lacquer is also available. Dimensions
are 35% x 16%¥ x 12Va inches. Price:
$1,300 a pair. Klipsch & Associates, ‘
Dept. SR, P.O. Box 688, Hope, AR
71801 ‘
Circle 123 on reader service card
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[ ONKYO

i Onkyo's DX-C200 €D changer is a
five-disc carousel model. It uses a sin-
gle-becam laser assembly, a four-times-
oversampling digital filter, and dual
digital-to-analog converters. Operating
features include thirty-six-track pro-
gramming, random play of track and

NEW PRODUCTS

discs, and five-mode repeat, which can
extend the normal 5-hour playback
time. The twenty-seven-key remote
control can also operate any Onkyo RI
(Remote Interactive) tape deck. Price:
$330. Onkyo, Dept. SR, 200 Williams
Dr., Ramsey, NJ 07446.

CARVER

The Carver CM-1090 integrated am-
plifier is rated at 100 watts per channel
into 8 ohms from 20 to 20,000 Hz with
no more than 0.1 percent total har-
monic distortion (THD). It has five au-
dio and two video audio inputs and
bass, midrange, and treble tone con-
| trols. Other features include dual tape

SAE

SAE’s E102 ten-band graphic equaliz-
er comes with a unidirectional condens-
er microphone to measure frequency
response, which is represented on the
ninety-segment rcal-time analyzer dis-
play. The display also has a peak-hold
mode. The E102 includes a tape-moni-
tor loop. an EQ-record feature. and a
pink-noise generator. and its twenty oc-
tave-band sliders have a defeatable illu-
mination system. Price: $499. Scientific
Audio Electronics, Dept. SR. 1703 Ste-
wart St., Santa Monica, CA 90404,
Circle 124 on reader service card
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monitoring with dubbing capability,
analog power meters, motorized vol-
ume control, pre/main jacks, and a
built-in Sonic Hologram generator. Its
supplied remote control operates
Carver tuners and CD players. Price:
$599. Carver, Dept. SR. 20121 48th
Ave. W, Lynnwood, WA 98036. O

PIONEER

Pioneer’s CLK-V900 LaserKaraoke
player is a self-contained combi-player/
singalong system with a 15-watt-per-
channel amplifier that drives two full-
range 4-inch speakers and a 20-watt
amp for the system’s 8-inch subwoofer.
It has a 16-bit /A converter with a four-
times-oversampling digital filter and
can play 12- and 8-inch laserdiscs, 5-
and 3-inch CD’s, and CD-V’s. It also
plays special LaserKaraoke discs that
have standard songs. a “mood™ video,
and the song lyrics. A Vocal Partner fea-
ture enables users to substitute their
voices for the vocals on LaserKaraoke
discs and on most CD’s. A nine-step dig-
ital key controller adjusts music to the
pitch of the singer’s voice. It includes a
digital echo and a multiplex balance
control to control the lead vocal with-
out disturbing the instrumental tracks.
The built-in cassette deck can also be
connected to a home system. Price:
$1,600. Pioneer Laser Entertainment
Dept. SR, 22010 S. Wilmington Ave.
Suite 201, Carson, CA 90745.

Circle 125 on reader service card
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Tracy Chapman—

David Newman—Fire!

Live at the Village

Vanguard (Allartic Jazz)
3875

ua (ASIA)
oy G Live %01.:508

Grover Washington, Jr.—
Time Out Of Mind (GRP)
(Columbia)

63 Jean Luc Ponty—In The

\

ANY

Plus shipping and handling, with membership 1

PLUS A CHANCE TO GET ONE MORE CD—FREE!

Take 6 (Reprise) 372:680
Najee—Day By Day (EMI)
371-856

Dave Crusin Collection

378-398
Joe Sample—Spelibound
(Warner Bros ) 378-224

383-539

Rush—Presto (Atlantic)
401695

Chicago—Greatest Hits
1982-1989 (Reprise)
401:166

Barbra Streisand—A
Collection: Greatest Hits...
And More (Columlma)0

a0

Crossroads (Elektra)
387-951

Billy Joel—Storm Fron
(Columbia) 387-902
Rolling Stones—Steel
Wheels (Rolling

Stones Rec.) 387-738

A4
5 Don Henley—The End Of
23331‘0?\:'."\}3'.1".(; Oon The Innocence (Geffen) )
(Island) 400937 38380

Linda Ronstadt—Cry Like
A Rainstorm, Howl! Like

Gloria Estefan—Cuts
Both Ways (Epic) 382-341

The Wind (Elektra) 389-874  Tom Pet —Fuli Moon

Elton John—Sleeping Fever (MCA) 382184

With The Past (MCA) Richard Marx—Repeat
387.993  Offender (EMI) 380-915

Mike Stern—Time Will Teli

Original Sound Track—
Strait No Chaser Music

Don Cherry—Art Deco
(A&M) 387-548
Elaine Ellas—So Far So
Close (Blue Note) 387:530
Vicki Balley—3ottom's Up
(Atlantic Jazz2) 387-464
Freddie Hubbard—Times
are Changing (Blue Note)
387-449

Stanley Turrentine—La
Place (Blue Ncte) 387 159
Harry Connick,Jr.

When Harry Met Sally—
Music From The Motion
Picture (Columbia) 386-821
Chet Baker—She Was Too
Good To Me (CBS) 386-771
McCoy Tyner—Revelations
386:763

Fast Lane (Columbia}
383-521
Miles Davis—Amandla

(Warner Bros.) 381-756
Steps Ahead—N.Y.C
(Intuition) 381:681

Kirk Whalum—The
Promise (Columbia)
380-436
Wynton Marsalis—The
Majesty Of The Blues
(Columbia) 380-394
The Chick Corea
Akoustic Band (GRP)

379-891
George Duke—Night After
Night (Elektra) ~ 379-719

Hiroshima—East (Epic)
379-321

Gerald Albright—
Bermuda Nights (Atlantic)

377-903
Al Jarseau—Heart's
Horizon (Reprse) 376:186
Michael Brecker—Don't
Try This At Home
(MCA/impulse)  374:769
Stanley Jordan—Flying
Home (EM1) 373-860
Bird—Original Motion
Pictura Soundtrack

(Columbia) 373-332
Dianne Reeves
(Blue Note) 372-953

Bob James—Ivory Coast
(Warner Bros.) 372-789
Ornette Coleman—Virgin
Beauty (Portrait)  372-722

Stanley Clarke—If This
Bass Could Only Talk

{Portrait) 371-823
Kenny G—Silhouette
(Ansta) 371-559

David Sanborn—Close
Up (Warner Bros.} 370-304

Bobby McFerrin—Simple
Pleasures (EMI) 369306

Basia—Time And Tide

{Epic) 368:043
Oscar Peterson—The Trio
(Pablo) 367-268

The Manhattan Transfer
—Brasil (Atlantic) 363:648
Duke Ellington Orch.—
Digital Duke (GRP) 357-350
Chuck Mangione—The
Best Of Chuck Mangione
(A&M) 340-547

LEGENDARY JAZZ PERFORMANCES

{Intima) 403-501 Picture {Blue Note)
Ahmad Jamal—Pittsburgh #’mg:ﬁ,rﬁ&%’;k ! New York Voices (GRP)
(Atiantic) 403-279  (Columbia) 400613 R T 3?)6;292 Thelonicus Monk—The
Dave Grusin—The Dave Grusin—Migration ippingtons — ourist In —
Fabulous Baker Boys (GRP) g400~044 Paradise (GR®) 385658 ﬁxg{c;grc(eg;. Jaz§77~77o
Soundtrack (GRP) 402-958 Eari Klugh—Solo Guitar David Murray—Ming's
Randy Crawford—Rich (Warner Bros.) 389-932 Samba (Portrait)  384-875 -
And Poor (Warner Bros.) Quincy Jones—Back On George Benson—Tenderly

401-950  The Block. (Qwest) 389.577 (Warner Bros) 384:214

Dizzy Gillesple—The

Miles Davis—Aura

Berny Goodman—
Sextet-Slipped Disc 1945-
46 (CL Jazz Masterpieces)
377-5
Great Moments in Jazz—

Various Artists (Atlantic)
376-582/396-580

Charles Mingus—Mingus
Ah Um (Cl Jazz
Masterpieces)

354-795

Dr. John—In A

|3,

Ornette Coleman—The

Symphony Sessions {Columbia) 389-312 :
August 25, 1980 (Pro Jazz)  John Zorn—Spy vs. Spy L L A, Shape ofJazz toCome
401-94; The Music of Ornette (W {Atlantic) : :
Jon Faddis—Into The Coleman (Elektra/Musician) Diane Schuur—Collection John Coltrane—Giant
Faddisphere (Epic)401-927 388-884 (GRP) 383-919 S Steps (Atlantic) ~ 371-591
id it—Waiti Yellowjackets—The Spin Pat Metheny Group— Charlle Parker—Bird/The The Gil Evans Orchestra
D eGP 40r01  (MCA) %5703 Lotier From Home (Geffer) Savoy Recordings, Vol. 1 —Qut O The Cool o ———
T Lavitz and the Bad 383-901 (Savoy Jazz) 3.950 (MGANmpulse)  370:072 () jaz; Masterpieces)
Do The Right Thing— . Spyro Gyra—Point Of The Best Of Chess J 2
4 Habltz (Intima) ~ 387-688 pyro Gyra—Poin 0 L « Best ess Jazz 353-045
Qriginal Sound Track | Duke Ellington—Blues in 4 -
a View (MCA) 383-737 P —\arious Artists (Chess)
Featuring:Branford Marsans ~ World Saonhone Orbit (CL Jazz 363-937  The Dave Brubeck
(Columbia) 401-117 Quartet—Rhythm & Blues Larry Cariton—On Solid Masterpleces) 377-648 Bitlie Holld £ gy Quartet—Time Out
(Nonesuch) 387-605 Ground (MCA) 383-661 ) illie Holiday—From The vartet—Time Ou
L Color Ri ) Bill Evans—Waltz for Ong. Decca Masters (CL Jazz Masterpieces)
ee Rittenour—Color Rit Lou Rawls—AtLast Branford Marsalls—Trio Debby (Riverside) 376:335  (MCA) 354-985 353-060
(GRP) 400-051  (Blue Note) 387-589 Jeepy (Columbia) 381-830
From Charlie Parker to Kenny G—and  without having 10 days to decide, you may l'_(:OLUMBIA HOUSE, 1400 N. Fruitridge Ave. 201/590

olithe jozz in between—now all avail-
able on CD! As your introduction to the
Club, you can choose any 8 CDs listed in
this ad for 1. Fill in and mail the applica-
tion—we'll send your 8 CDs and bill you for
a penny, plus shipping and handling. You
simply agree to buy 6 more CDs (at regular
Club prices) in the next three years—and
you may then concel your membership
anytime after doing so.

How the Club works. About every four
weeks (13 times a year) you'l receive the
Clubs music magazine, which describes the
Selection of the Month ... plus new hits and
old favorites from every field of music. In
addition, up to six times o year, you may
receive offers of Special Selections, usually
at a discount off regular Club prices, for a
totol of up to 19 buying opportunities

If you wish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. f you prefer an
alternate selection, or none at all, fill in the
response cord always provided and mail it
by the date specified. You will always hove
at least 10 days in which to moke your
decision. If you ever receive ony Selection

Selections with twe wmber:

COLA MBI HOUS

ytain 2 CDs and cour

,
.
I

return it at our expense.

The CDs you order during your member-

ship will be billed at regular Club prices,
which currently are $12.98 to $1598 —plus
shipping and handling. (Multiple-unit sets
may be somewhat higher.) After complet
ing your enrollment agreement you may
cancel membership at any time; i{you de-
cide to continue as a member, you'll be
eligible for our money-saving bonus plan.
It lets you buy one CD at half price for each
CD you buy at regular Club prices.
10-Day Free Triol: We'll send details of
the Club's operation with your introductory
shipment. If you are not satisfied for ony
reason whatsoever, just return everything
within 10 doys and you will hove no further
obligotion. So why not choase 8 CDs for I¢
right now?
Extra Bonus Offer: As a speciol affer to
new members, toke one additionol CD
right now for anly $6.95. This discount pur-
chose entitles you to choose an extra CD
os a bonus FREE. Just indicate your choices
in the coupon, and youll receive your dis-
counted CD and your bonus CD with your 8
introductory CDs—atotal of 10 in all!

0 write in bo mbers © 1990 CBS Recordsinc.
Terre Haute, 1\ 478iH

| PO. Box 1129, Terre Haute, Indiana 47811-1129

Pleose accept my membership application under the terms outlined in this advertisement.
Send me the 8 Compact Discs listed here and bill me 1¢ plus shipping and handling for all
eight. 1 agree 1o buy six more selections at regular Club prices in the coming three
years—and may concel my membership at any time after doing so.

SEND ME THESE 8 CDs FOR 1¢ (write in numbers below):

R B S —

| — 1 | = Jl = — | =S— _ __J
My main musical interestis [check one}): (But w > from any categ
[J Jazz [ SoftRock Classical
W Gl {
Ke ck Rich
m"s Extra Bonus
i Pt iam o lowName l Offer: also send
' me this CD for which 1
will be billed an addi-
Address— - _ _Apt. 'lonc_zl__$695;_
City S - = RIS
l ...and I'm entitied to
this extra CD FREE!
State. — - = Zp——— | [ —
Doyouhave o VCRZ(04] [ Yes [INo F73/F6 L o _,
Do you have a credit zard?{03) O Yes [ No £74/59 — ==_ _
esctve the o n
o e sales fax
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CAMBRIDGE SOUNDWORKS

The Model Eleven from Cambridge
SoundWorks is a transportable compo-
nent music system with a miniature
three-channel, 36-watt integrated am-
plifier, a pair of two-way satellite speak-
ers, and the BassCase, which serves as a
subwoofer as well as a carrying case.
The amplifier can operate anywhere in

[ the world on 110 or 220 volts AC (50-60
Hz) or 12 volis DC. Each satellite con-
I tains a 3-inch midbass/midrange driver
and a ¥-inch dome tweeterin a housing
made of heavy ABS plastic. The Bass-
Case has an inner %-inch rigid-foam
corc and outer layers made of textured.
| luggage-grade plastic; it contains a 7-
inch acoustic-suspension woofer. The
casc measures 162 x 1912 x 6Va inches
and weighs 23 pounds with the satellites
inside. Connecting cables are supplied.
Sold factory-direct with a 30-day mon-
cy-back guarantee. Price: $599. Cam-
bridge SoundWorks, Dept. SR, 154 Cal-
ifornia St., Newton, MA 02158,
Circle 126 on reader service card

| COMPONENTGUARD

ComponentGuard extended-warran-
| ly service contracts are now available in
ofl-the-rack packages at audio/video
stores. Customers who buy a contract
are issucd a ComponentGuard credit
card that can be presented at any of
| 1,200 service centers across the country.
Warranties are available for all catego-
rics of audio/video products. including
CD players, receivers, and camcorders.
and warranty periods are from 3 to 5
years. Products must still be under
manufacturer warranty when the Com-
ponentGuard extended warranty cover-
age begins. Prices range from $25 to
$319. depending on product category
and length of warranty. Component-
Guard, Dept. SR, 100 Summit Lake
Dr., Valhalla, NY 10595.

Circle 127 on reader service card
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NEW PRODUCTS

JBL

The JBL ProPerformer Plus three-
piece speaker system has shielded driv-
ers, which enable them 1o be used on or
ncar video monitors and Tv's without
interfering with picture quality. Each
satellite has two 4l-inch full-range
speakers in an enclosure made of acous-
tically damped polymers. The subwoof-
er uses a long-excursion, dual-voice-coil
driver and a passive internal crossover.
Frequency response is rated as 40 to
18,000 Hz, sensitivity as 88 dB. Nomi-
nal impedance is 8 ohms, and recom-
mended amplifier power is 10 to 100
watts. The satellites measure 6 x 62 x
52 inches. the subwoofer 20x 712 x 11
inches. System price: $435. JBL, Dept.
SR, 240 Crossways Park West, Wood-
bury, NY 11797.

Circle 128 on reader service card

LLINEAR POWER

Lincar Power’s Model 2652 car sterco
amplifier has two 30-watt channels. a
60-watt subwoofer channel, and an elec-
tronic crossover. Total harmonic dis-
tortion (THD) is rated as 0.04 percent
with a 4-ohm load. Designed to fit in
tight spaces, it measures 7% x 2 x 9/~
inches and weighs 4 pounds. It comes
with a one-year warranty (two-ycar if
installed by a Linear Power dealer).
Price: $450. Linear Power, Dept. SR
11545 D Ave., Auburn, CA 95603.
Circle 129 on reader service card
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“Hearing the Atlantic Technology
Pattern was one of the most unex-
pected experiences I have enjoyed in
some time... It is harc to imagine a
pair of conventional biamplified
speakers of this quality and their
amplifiers selling for anywhere near
$500... the Pattern is an exceptional
bargain. Listen for yourself if you
don't believe me.”
—Julian Hirsch
Stereo Review Magazine

A New Dimension in Sound Fr&_mﬁ

tlantic

TECHNOLOGY

Boston ¢ London ¢ Geneva

Cover photo courtesy of Herrington's Catalog, Londonderry, NH




INTRODUCING PATTERN...

Patternisanew kind of stereo amplifier /loudspeaker
system. It was created and developed by an interna-
tional consortium of engineers and designers with
over 50 years combined experience in theaudio, com-
munications and defense industries. While this cate-
gory of product has been available in one form or
another in the past, the Pattern system establishes a
new standard of sonic performance, versatility and
value.

The Pattern system is powerful enough to fill the
largest living room with sound. Its powerful bass, ac-
curate midrange and clear highs provide a listening
experience comparable to bulky amplifier/speaker
combinations costing two or three times more than
Pattern.

Yet, because of its convenient three-piece format
utilizing built-in amplifiers and tiny satellites, the
Pattern system takes up very little space. It is the
perfect way to add high-quality sound to any envi-
ronment where a full size stereo won’t fit—a studio
apartment, college dormitory, home office,den, video
editing studio, etc.

Hookup is easy: just plug the connecting wires
into the satellites, and insert the AC power plug into
a wall socket. PATTERN has inputs for up to four
signal sources. There’s no need to select the input
you want to hear; an active mixing circuit automati-
cally amplifies whichever source is turned on and
playing.

Placement is non-critical. The bass module goes
on the floor, out of the way — in a corner, behind the
TV set, under a table, etc. Put the satellites on a desk,
table, or shelf; attach them to a wall or cabinet with
brackets (included); install them on matching stands
(optional).

m Totally powered three-piece
speakersystem with dual-mode
inputs for use with virtually
any source, including portable
stereos, computers, televisions,
home stereo systems, etc.

® True high-fidelity sound with
surprisingly powerful bass, ac-
curatemidrange, and brilliantly
clear highs.

m Patented dynamic equalizer/
limiter in the bass module ex-
tracts maximum output from
the woofers but protects them
from overdrive.

® Inconspicuous 4x4x7-inch sat-
ellite speakers don’t intrude on
the decor of your living room.
Separate bass cabinet can be
placed out of sight in a corner.

m Easy to use with convenient
three-step hookup.

® Transportable: Provides great
sound in the den, classroom,
sales meeting, or vacation cot-
tage.

m The perfect add-on for a stereo
TV: amplifiers, a bi-amplified
subwoofer and magnetically
shielded satellites.

With the optional PATTERN tote bag you can
carry the system to a classroom, sales meeting, vaca-
tion cottage or anyplace where you want exciting
sound on a temporary basis. In full-bodied richness,
clarity, and accuracy, it is utterly unlike any “port-
able” stereo product you have ever heard.




THE MANY USES OF PATTERN

Using Pattern for Music

Pattern’s unique dual-mode inputs give you the flexi-
bility to turn a portable CD or cassette player into a
powerful room-filling sound system as well as being
the main speakers for your home stereo system.

An adapter cable feeds the PATTERN system
from any stereo headphone socket, so that your
portable CD player, Walkman or boom box becomes
a full sounding system. The same RCA inputs also
allow you to enjoy wide-range stereo from a tabletop
CD player, tape deck, radio tuner, tuner/preamp,
stereo TV, VCR, or laserdisc player without theadded
expense of an amplifier or receiver.

If you already own a system, Pattern can also add
new life to an older system whose record player and
other components work well but whose speakers are
unsatisfactory.

Using Pattern with Computers

Hear brilliant wide-range music from a synthesizer
keyboard, drum kit, or the sound synthesizer in a
Macintosh, Amiga, or other computer. The PAT-
TERN satellites are small enough to place on the
computer desk or monitor shelf; magnetic shielding
ensures that they won’t endanger floppy disks. The
PATTERN system is also the ideal complement for a
computer-controlled CD-ROM player or for the new
CD-1 (CD Interactive) medium.

Using Pattern with Surround Sound

PATTERN speakers and a digital surround-sound
processor are the perfect add-on for an existing stereo
system, providing thrilling “you are there” presence
and realism. The small size of the PATTERN satel-
lites makes them easy to install and conceal; and their
adjustable radiation pattern helps to distribute the
ambient surround-sound uniformly about the listen-
ing area.

The fine details make all four sides of the Pattern Satellites attractive.

Using Pattern with Stereo TV

You haven’t experienced the full excitement of stereo
TV until you have heard it with a wide-range sound
system like PATTERN. The speakers in a stereo TV
set give you only a fraction of the tonal range and
virtually none of the stereo effect.

The PATTERN system connects easily to any
stereo TV, using either its Audio Out jacks or its
speaker terminals. The bass module goes behind the
TV or in a corner, out of the way. The PATTERN
satellites are magnetically shielded, so you can place
them close to the TV set without distorting its color.
Or you can space them two or three feet away on each
side of the TV to obtain a broad, panoramic stereo
effect. Television becomes a far more involving,
more theatrical experience when you feel the power
of the bass, understand every word of dialog, hear
the smallest sounds clearly, and enjoy the entire tonal
spectrum of music.

The Full Spectrum of Sound—

Even in the Quietest Moments

With most speakers, and most 3-piece systems in
particular, a large amount of power is required to
generate deep bass. However, thanks to the pat-
tented dynamic equalizer in Pattern, you always get
the full rich spectrum of music—even at the lowest
volume levels. The level of volume and the frequen-
cies are measured and calculated constantly, assur-
ing proper bass response at all times. This unique
circuitry not only enhances the bass at low volume
but also protects the speaker from overdrive at loud
volume levels.



THE INSIDE STORY:
THE MAGIC AND SCIENCE OF ACOUSTICS

How can this small, affordable system produce such
big, clear sound? Part of the answer hastodo with the
division of responsibilities. Middle and high fre-
quencies, which define most of the action in music
(and all of the recorded stereo image), are handled by
small “satellite” speakers, while a strong bass foun-
dation is supplied by dual 6.5-inch woofers in a
separate cabinet.

Woofers in ordinary stereo speakers require a
large enclosure; but mounting the tweeter in the
same cabinet tends to reduce the spaciousness of the
stereo image. And while woofers benefit from near-
the-wall placement, the clearest midrange sound is
obtained away from the wall. The three-piece PAT-
TERN design optimises each function separately.

Inan ordinary stereo system an amplifier handles
all frequencies; then a costly “crossover” network in
each speaker divides the power, sending lows to the
woofer and highs to the tweeter. PATTERN uses a
more efficient “bi-amplification” system: one ampli-
fier drives the woofers, and a separate stereo amp
drives the satellites. Since a precise electronic filter
separates lows from highs at the input, they cannot
interact to produce intermodulation distortion. The
result is sound that remains clear even at the highest
volume levels.

The dedicated bass amplifier also contains a pat-
ented dynamicsignal processor that extends the low-
frequency response, producing bass that you can feel
as well as hear. A matched excursion limiter pre-
vents the woofers from being overdriven by strong
bass peaks. At any volume level the woofers auto-
matically deliver as much bass as they can, without
damage or distortion.

The PATTERN system’s remarkable combination
of performance and value was made possible by the
design of its satellites, in which pairs of 3-inch speak-
ers span the middle and high-frequency range. The
twospeakers in each satellite are only 3.7 inches apart
vertically, but the upper cabinet rotates, allowing the
two speakers to be aimed in the same direction or
angled differently. Acoustic “coupling” of theirsound
waves in the air doubles the sound intensity and
quadruples the sound pressure. Consequently the
PATTERN satellites can play loud with only one-
fourth as much power as conventional speakers
require. Among the obvious benefits is a substantial
reduction in cost.

When the two drivers are both aimed forward,
acoustic coupling also narrows the vertical radiation
pattern at high frequencies, preventing floor and

ceiling reflections and delivering a precisely focused
stereo image to the listener’s ear.

The two speakers in each satellite can be rotated
to any angle. This gives you immense flexibility to
adapt their radiation pattern to the acoustics of your
room. Two options are described in detail in the in-
struction manual:

1. Angling the speakers inward, with one driver in
each pair offset from the other by about 45 degrees,
provides a stable stereo image over a wide seating
area. This technique, called “time/intensity trad-
ing,” is especially valuable with stereo TV sound
since it keeps dialog centered to match the picture.

2. A 180-degree rotation provides “bipole” (bi-di-
rectional) operation to fill a large room with balanced
stereo for a party, or to provide stereo simultane-
ously in two adjoining rooms. The bipole mode is
also useful in surround-sound installations.

ATLANTIC TECHNOLOGY

Atlantic Technology is proud to present Pattern as its
debut product. The Pattern system is the beginning of a
brand new way of enjoying music. There has never been a
speaker quite like it—its flexibility, performance and price
are unparalleled.

tlantic

TECHNOLOGY
Boston e London e Geneva

Marketed and distributed by Lincolnwood, Ltd.
575 University Avenue/P.O. Box 9124
Norwood, MA 02062-9124
Tel. (617) 762-0202

Developed and manufactured by
Pacific Engineering Services

Distributed in Canada by Lenbrook Industries, Ltd.
633 Granite Court
Pickering, Ontario
Canada L1W 3K1/Tel. (416) 831-6333

Inside photography by Stanley Studios
Boston, MA
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___THE

~ Theins and outs of
tape recording-

- theeighthina

| series on the

- basics of audio.

BY AN G. MASTERS

\PE recorders have been
around for more than forty
years, but only in the last
| decade or so has tape be-
come the leading source of music
{ for most listeners. The popularity of
both portable tape players and au-
tosound systems was mainly re-
sponsible for this revolution. A lot
of people bought their first tape
decks mainly so they could feed |
their Walkmans and car stereos but
soon began to use them for listening
at home.

The shift to tape would probably |
never have happened, however.
without the development of the
cassette in the early Sixties. Prior to
| that, tape recorders were mainly
| open-reel (or reel-to-reel) machines,
| which offered very high quality but

were expensive and cumbersome to

operate. This format is still widely

used in professional audio, and a

few pricy semi-pro models are still
| available to consumers. Almost |

from the beginning, however, man-
l ufacturers sought some way to make
tape casier to use. One of these was
an adaptation of a professional end-

1

less-loop tape, the eight-track car-
tridge. which enjoyed considerable
popularity in North America for
some years. Ultimately this format,
like open-reel, was supplanted by

the cassette. All three share the
same operating principles, however;
only the details differ.

Magnetizing Music

Tape recorders are among the
most complicated picces of audio
gear vou are likely to encounter, as
they combine highly sophisticated
mechanical devices with electronic
circuits. To understand how they
work and what the various fecatures

| S
do, 1t is necessary to look at some
fundamentals.

Any piece of wire with an electric
current flowing through 1t i1s sur-
rounded by a magnetic ficld. Bend-
ing such a wire into a coil concen-
trates the field inside the coil, and if
an iron bar is placed within the ficld
it becomes magnetized for as long as |
the current is flowing. The combi-
nation of bar and coi! 1s called an
electromagnet, and its field fluc-
tuates in step with varations in the
electrical current fed to the coil. If
the bar is bent into a crescent, so
that the ends almost touch, the mag-
netic ficld is concentrated in the
small gap between the two ends.

That is what happens in a tape
recorder. The electromagnet s
called a recording head, and it trans-
lates an audio signal fed to its coil
into a magnetic field that tluctuates
in step with variations in the signal. |
If some material capable of being
magnetized is moved past this
changing field, 1t will pick up mag-
netic patterns that correspond to the
original audio signal. In audio, the
magnetic material is a thin plastic
tape coated with millions of metal
or metal-oxide particles, which act
as tiny bar magnets whose magnetic
(not physical) orientations shift as
they move through the field at the
gap of the recording head.

Tape recorders work because the
process is reversible. If a recorded
tape is passed by the gap in a head.
the magnetic patterns on the tape
will induce a changing magnetic
field in the head. and the coil will
translate this into a varying clectric
current that corresponds to the orig-
inal audio signal. In this case. the
clectromagnetic asscmbly 1s known
as a playback head. Most cassctie
recorders are two-head decks 1n
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which the same head is used for
both recording and plavback, plus a
scparate erase head (sce below).
Three-head machines usc separate
heads for the recording and play-
back functions, which can give
somewhat higher performance and
also permits monitoring off the tape
during recording (that is, listening
to the tape as it is being recorded).

Early in the development of tape
recording, it became clear that the
recording process is not lincar—
tape responds differently at low and
high levels. But it was also known
that there is a certain operating
range for any given tape in which
the process /s linear, and that if the
whole signal—even the silences—
could be boosted into that range,
low-distortion recording would be
possible. To do this, an AC bias sig-
nal is added to the audio, high
enough in frequency that it is inau-
dible and at exactly the right level to
push the overall signal into the lin-
car range. Frequencies of 100 kHz or
| more are used so as not to interfere
with the high frequencies in the pro-
gram material.

If a high-frequency signal is ap-
plied to the tape at an extremely
high level, it tends to scramble the
magnetic patterns recorded there,
and the randomness that results
translates into a faint hiss when the
tape is played back—any signal on
the tape is erased. Tape recorders
contain special erase heads that sit
in the tape path before the recording
and playback heads, automatically
erasing any existing signal just be-
fore a new one is recorded.

One of a tape recorder’s most
important tasks is to move the tape
past the heads at exactly the same
speed when recording and playing
back and to do so as smoothly as
possible (that is, with minimal flut-
ter). This job falls to the mechanical
part of a tape recorder, called the
tape transport. It pulls the tape
stored on a feed reel past the heads
by squeezing it between a capstan, a
finely machined shaft that rotates at
a constant speed, and a pinch-roller,
a rubber “puck” that holds the tape
firmly in contact with the capstan.
Afier passing the heads, the tape is
wound onto a take-up reel.

For good high-frequency re-
sponse, the transport must maintain
good tape-to-head contact. This is
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accomplished cither by a slight back
tension on the feed reel (a technique
restricted to open-reel decks), by
stretching the tape slightly between
a pair of capstans, one placed before
and the other after the heads (this is
called a closed-loop or dual-capstan
transport), or by pressure pads that
hold the tape physically against the
heads. In cassette machines, the
pressure pads, feed reel, and take-up
reel are contained in the cassette
shell, whereas they are separate ele-
ments in an open-reel recorder.

Cassette Solutions

The “Compact Cassette™” was not
originally designed for high-fidelity
music recording but rather as a stan-
dardized medium suitable mainly
for voice, as in dictation machines.
Its virtues were seen to be its ease of

use and small size. Once cassettes
came to be used widely for music
reproduction, however, the com-
promises that had been necessary to
make them small, and the need to
follow the very strict standards set
down by the format’s inventor,
Philips, posed one of the major
challenges in audio: how to over-
come the various inherent limita-
tions of the tape-recording process
without altering the basic cassette
format.

One problem is that tape record-
ing tends to add noise or hiss to the
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signal. Open-reel machines don’t
have as much of a problem with this
as cassette decks because of their
greater track width: The tape itselfis
usually a quarter of an inch wide,
and in critical applications, almost
half of this width is used for each

channel (a configuration called half- ]

track recording). Even quarter-track
recording, which divides the open-
reel tape into four tracks so that two
stereo programs can be recorded,
one in each direction, offers greater
track width than a cassette, where
the tape 1s only about two-thirds as
wide. The solution to cassette hiss
has been electronic noise reduction.

The first noise-reduction system
for consumer tape decks was Dolby
B, which attenuates tape hiss by
approximately 10 dB, and it is vir-
tually standard on today’s cassette
decks. 1t boosts soft high-frequency
sounds during recording and atten-
uates them by the same amount in
playback, reducing the level of the
tape hiss in that frequency range at
the same time. This basic system
has been joined in most recent ma-
chines by the more powerful Dolby
C. and an even more advanced sys-
tem called Dolby S is coming (see
page 77 in this issue). A few decks
also include a different system, dbx,
which offers greater noise reduction
than Dolby B or Dolby C but is not
nearly as widespread.

Holding the Highs

One of the most difficult things to
achieve in any analog tape format is
good high-frequency performance,
which depends primarily on the
number of magnetic particles that
pass the heads in a given period of
time. With open-reel, the solution is
to use higher tape speeds, measured
in inches per second, or ips. Many
professional recordings are made at
15 or 30 ips, and 7V ips is usually
considered a minimum for good re-
production. Although double-speed
cassette recorders have appeared oc-
casionally (as have half-speed ones),
these have been little more than
curiosities; virtually all cassette
decks today operate at the standard
speed of 178 ips, only one-quarter of
the open-reel “minimum.”

To facilitate packing more infor-
mation onto the tape, thereby en-
hancing high-frequency perform-
ance, tape manufacturers turned 0
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the development of higher-quality
magnetic materials in the tape itself,
At first, this meant refinements to
the material then being used, ferric-
oxide (in its natural form, that’s
rust). Finer milling of this oxide
allowed some improvement in re-
sponse, and it is still used in what
are called normal or Type I tapes.

There appeared to be a limit to
what could be done with iron ox-
ides, so eventually an entirely new
chemical was introduced—chromi-
um-dioxide, or CrOQ,—which could
be milled into much smalier parti-
cles. Chrome formulations are also
known as high-bias or Type II tape.
Soon, however, advanced ferric-
oxide formulas were developed that
had similar performance character-
istics. These chrome-equivalent
tapes are also classified as Type II.
A dual-layer 1ape called ferri-
chrome, or Type III, was briefly
available, but it has disappeared.

Some years after the introduction
of Type II tapes, manufacturers de-
veloped formulations using pure
metal powder in the magnetic layer.
The superior magnetic properties of
these metal, or Type IV, tapes give
them outstanding performance, es-
pecially at high frequencies, and
practically all cassette recorders can
accept 1t. Although metal tape is
expensive, it is often the medium of
choice for dubbing CDs.

The problem is that these formu-
lations all require a different
amount of bias from the recorder
and if the bias level is not correct tor
the tape, sound quality will be seri-
ously compromised. All cassette
decks now ofter a range of bias lev-
els, the minimum being three switch
positions for the three common
types of tape. In many decks, bias
switching is automatic, based on
sensing special cutouts in the cas-
sette shells. Manual or automatic,
the adjustment is rather coarse,
since the optimum bias varies
somewhat even among formula-
tions within the same tape type.

More advanced decks augment
their tape-type switching with con-
tinuous bias-trim controls that en-
able more exact matching to the
particular tape being used. The
most elaborate tape-matching sys-
tems are totally automatic, using
built-in test oscillators under the
control of a microprocessor to de-
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termine and set the bias that will
yield low distortion and flat fre-
quency response.

For a number of reasons, obtain-
ing flat frequency response and low
noise requires equalization (EQ) in
both recording and playback. There
are two standard playback-equaliza-
tion curves for cassettes, on¢ for
Type I tapes and another for Type |1
and Type IV tapes that takes advan-
lage of their better high-frequency
performance to reduce noise. The
recording equalization, however,
can be whatever is necessary to get
flat response with a given tape in a
given machine with the appropriate
playback equalization.

Decks that automatically opti-
mize bias for a specific tape often
trim the recording equalization at
the same time, but machines that
lack such a facility usually make do
with fixed curves for each tape type
that will yield approximately cor-
rect results. (If the deck has a bias-
trim control, it can be used to make
fine adjustments to the resulting fre-
quency response.) With rare excep-
tions, the switches that set the bias
for cach tape type also set the appro-
priate recording and playback EQ.

A very recent enhancement to the
recording process is Dolby HX Pro.
which varies the bias current ac-
cording to the amount of high-fre-
quency energy in the signal being
recorded. As the treble content of
the signal increases, HX Pro reduc-
es the bias level proportionately,
making more of the tape’s limited
high-frequency capacity available
for the music. The result is more
extended frequency response at high
signal levels and lower high-fre-
quency distortion. Fortunately,
high-frequency audio signals have a
biasing effect as well, so the reduc-
tion in ultrasonic bias when they are
present does not result in the in-
creased distortion and diminished
headroom at lower frequencies that
one would otherwise expect.

Your Head Spins

By open-reel standards, the origi-
nal cassette was a hopelessly inferi-
or system, and the ability of the tape
and recorder manufacturers to turn
it into a true high-fidelity medium
has been nothing short of remarka-
ble. Recently, they have turned
their attention to what is an even
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worse medium: the audio tracks on
videocassettes. The tape speed is
much slower even than a cassette’s,
and the conventional audio track
along the tape edge (called a linear
soundtrack) is narrower—and to get
sterco sound, performance has to be
degraded even further by splitting
the track, although this loss can be
offset 1o some extent by the use of
Dolby noise reduction.
Conventional video soundtracks
were probably beyond fixing, so the
VCR developers came up with a sys-
tem using audio-frequency modula-
tion (A¥M) for hi-fi VCR sound. The
three VvCR formats accomplish this
in slightly different ways, but the
cffect is the same: The audio is
turned into an FM signal, not unlike
FM radio, that is recorded on the
tape diagonally along with the vid-
co. The wide bandwidth required
for picture information makes this
technique possible, and the result
approaches digital sound quality.

By the Numbers

The bandwidth required for video
can also accommodate digital re-
cording. and VCR’s have been com-
bined with outboard digital encod-
ers to accomplish this for some
years. More recently, the major Jap-
anese audio companies developed a
tiny, stripped-down version of a
VCR mechanism specifically de-
signed for audio. Digital audio tape,
or DAT, recorders have been avail-
able overseas for several years, of-
fering a recordable medium with
the same quality level as the com-
pact disc. The version that has been
produced is technically called R-
DAT, the “R” indicating a rotary
head like the ones in video record-

.

ers. An alternative system, S-DAT |

(s> for stationary head), has been
demonstrated only in prototype.

Political problems have kept DAT
decks from these shores except in
very limited numbers, but the inclu-
sion of a circuit that will restrict the
number of direct digital copies that
can be made from a digital source—
called the serial copy management
system, or SCMS—may change this
situation, making digital recording
readily and conveniently available
to audiophiles.

NEXT: Adding on—electronic acces-
sories 10 extend audio possibilities.
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SIGNALS

by Ken C. Pohlmann

JUST ONEBIT

UST when you thought you
were getting a grip on what to
look for in a compact disc
player, they had to go and
reinvent everything. Suddenly
there are two radically different
types of CD players to choose from,
and that means more confusion for
buyers. There are, however, some
very real consumer benefits to be
derived from the new technology.

Known generically as 1-bit digi-
tal-to-analog (D/A) conversion, this
new approach is coming to market
in several more or less distinct vari-
ations and under an even larger
(and growing) number of trade
names. Far from a mere marketing
ploy, 1-bit technology tackles the
Achilles heel of digital audio—the
minute errors that occur when ana-
log signals are converted to digital
ones and then back again.

Until now all CD players used PCM
(pulse-code-modulation) converters
in which 14, 16, 18, or more bits are
simultaneously converted into an
analog voltage. A rapid succession
of digital-to-analog (D/A) conver-
sions at a rate of 44.1 kHz—or, in
oversampling players, some even
multiple of that rate—shapes the
output waveform.

But no matter how many bits are
converted, or at what rate, the tech-
niques are all quite similar. The
waveform is constructed sample by
sample, with each sample repre-
senting the amplitude of the wave-
form at that moment. One way of
understanding that process is to
think of a staircase of building
blocks: The height of each step can
be defined by the number of blocks
used to build it. This method works
well, but the height of a step may
not correspond to what you would
expect from multiplying the height
of an ideal block by the number of
blocks used to make the step. In
particular, problems occur with
very short steps. When the number
of blocks is few, an error in the size
of any one of them would resultin a
relatively large error in the step
height. The same is true for audio
conversion: Low-level nonlinearity
is the bane of conventional conver-
sion techniques. When Julian
Hirsch measures a CD player’s low-
level nonlinearity at —90 dB, the
typical error of several decibels is
the tell-tale sign of converter non-
linearity.

To overcome this problem, 1-bit
converters take an entirely new ap-
proach. Instead of using 16 or more
bits, they use 1 bit at a very fast rate
of perhaps 11 MHz—256 or more
times faster than the data output
from the CD itself. But how can a
single bit construct an audio signal?
After all, a bit can represent only
two values, such as zero and one or
positive and negative. One way to
understand the method is this: Vis-
ualize a white paper disc mounted
on a pencil point. Spin the disc
quickly, and it appears white. Now
draw a few black spokes on the disc;
when it spins it will appear some-
what gray. Add more spokes, and
the gray becomes darker. Cover the
disc with spokes and it will appear
black. Depending on the ratio of
spokes to paper, we can get any
shade from white to black.

A 1-bit audio D/A converter works
in much the same way. For exam-
ple, the single bit could form either
a positive or negative pulse, with
the varying ratio of positive to nega-
tive pulses determining the shape of
the final analog waveform. In this
system, alternating positive and

negative values would create a net
value of zero, but if the positive
pulses predominated, the waveform
would have a positive amplitude. In
practice, the output from the D/A
converter can take any of several
different forms, such as pulse-densi-
ty modulation (PDM), as just de-
scribed, or, more commonly, pulse-
width modulation (PwM). In any
case, the beauty of the method is
that every pulse is either of exactly
the same duration (in PDM) or of a
duration that is an exact multiple of
a pulse one unit wide (in PWM). Lin-
earity is thus essentially perfect at
all levels.

But one more step is required to
make 1-bit conversion practical—
an equally amazing technique
known as noise shaping. Requantiz-
ing the 16-bit data from a CD to a
signal consisting of many more
“smaller’” data packets, as is neces-
sary in l-bit conversion, introduces
a large amount of noise. As it natu-
rally occurs, this noise is more or
less evenly distributed across the
bandwidth of the system. Noise
shaping pushes down the noise level
in the audio band at the expense of
increasing it at ultrasonic frequen-
cies. But noise above the audio
band doesn’t bother us; we simply
filter it out. The result is a marked
decrease in noise below 20,000 Hz,
where it counts. The bottom line is
apparent: With 1-bit D/A conversion
and noise shaping we get both excel-
lent linearity and very low noise.

If techniques like this are so good,
why didn’t anyone use them before?
Simple. The technology didn’t exist
until recently. In particular, the
amount and precision of number-
crunching performed inside these
systems is awe-inspiring. The meth-
od is so complicated that manufac-
turers vehemently disagree on how
best to implement it. Philips, Mat-
sushita (Technics and Panasonic),
Sony, and JVC all use different
kinds of output signals, with vary-
ing oversampling rates and degrees
of noise shaping. As usual, that kind
of diversity creates heavy competi-
tion between manufacturers. Better
yet, however, is the impetus it gives
to continued rapid technological de-
velopment. And the ultimate bene-
ficiaries of that development? We,
the music lovers. O
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bylan G. Masters

Speaker Deterioration

My speakers are ten years old, and
recently I began to notice a “'fuzzi-
ness” in the bass from one of them.
When I removed the grille, I noticed that
several bits of the woofer’s foam sur-
round had loosened and become crum-
bly. The same was true with the other
speaker. Is this usual?
THoMAS E. ABBOTT
Spartanburg, SC

Unfortunately, it’s not at all un-

common. The material used for
some of the early foam surrounds
turned out to be unstable after a num-
ber of years, although the manufactur-
ers who used it didn’t know it at the
time. The only solution is to replace the
woofers; the modern versions generally
use different materials and won’t deteri-
orate in the same way.

Autosound at Home

Since car stereo coniponents are so

compact, and therefore convenient

Jor small apartments, is there any feasi-

ble way 10 use them with ordinary Ac
power and some sort of adaptor?

MARTIN LEVINE

Brooklyn, NY

It’s fairly simple to do and has the

advantage not only of saving space
at home but also of allowing you to use
the equipment in your car as well
assuming you buy pull-out compo-
nents. Most autosound gear can be pow-
ered effectively by a regulated 12-volt
power supply, which is available from
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Shack.

Most such supplies are fairly limited
as to the amount of current they can
provide, however, so it’s usually not a
good idea to try to run an autosound
power amplifier from one. | would sug-
gest you buy either an amplifier de-
signed 1o run on AC or a pair of powered
spcakers. You could still use the ampli
fier built into your car stereo unit, if it
has one, when listening in your car.

Dirrnng a Subwoofer

I use a small amplifier 1o drive a
single subwoofer. Right now, the
amplifier reproduces the entire musical
spectrumn. Is there any way I can filter
out the higher frequencies before the
amplifier’'s input so I can use all of its
power for the low bass?
CHRIS LIVINGSTON
Sumter, SC

It should be fairly easy to buy or

build a simple low-pass filter to do
what you want; even easier would be to
purchase an inexpensive graphic equal-
izer and use it 10 altenuate everything
above your subwoofer’s operating
range. Neither is likely to offer much
benefit however. Your headroom might
increase by a couple of decibels or so
but you probably wouldn’t notice the
difference. It would hardly be worth the
trouble or expense.

Off-Speed Recordings

Afier synchronizing identical re-
cordings on iy Cb player and my
quartz-locked trntable, I have found
several CD’s that run slower than their
analog counterparts, and their pitch is
thus noticeably lower. Which source is
likely to be correct, and why is there a
difference?
MAaX CHRISTOFFERSEN
Washington, DC

I have never encountered this par-

ticular phenomenon, so I can onl
hazard a guess as to what is going on
Enginecrs who master vinyl records
have been known to take considerable
liberties with the source material, either
to offset some of what they believe to be
the limitations of the medium or simply
to fit the whole recording on the disc.
One way to do the latter is to roll off the
low frequencies, which typically take up
more surface area than other parts of
the spectrum, with the result that many
LP’s exhibit weak bass compared with
their cassette or CD equivalents. Anoth-
er, more drastic measure is simply to
speed up the master tape a bit; that may
be what happened in the instances you
discovered. With the greater recording

-
|

any electronic parts store or from Radio
|



Tears For Fears:
The Seeds Of Love
33653

Pauia Abdul; Forever
Your Girl 00933

Milli Vanilli: Girl You
Know It's True 01048

Grateful Dead: Built To Last - Foolish Hearl,
We Can Run, etc. Arista 722

Belinda Carlisle: Runaway Horses « Leave A

Light On, title song, etc. MCA 73667
Whitesnake: Slip Ot The Tongue ¢ Fool For
Your Lovin', etc. Getfen 01147

Madonna: Like A Prayer - Title smash, Ex-
press Yourself, etc. Sire 01029
Enuff Z 'Nuff - New Thing, Fly High Mlchelle,
For Now, etc. Atco 64257*
Alabama: Southern Star « Song 01 The
South, title song, etc. RCA 914
L. A. Guns: Cocked And Loaded - | Wanna
Be Your Man, etc. Vertigo 64121
The Judds: River of Time « One Man Woman
Young Love, etc. RCA 01027
Randy Travis: No Holdin' Back - It's Just A
Matter ol Time, etc. Warner Bros. 34766
Ziggy Mariey And The Melody Makers One
Bright Day - Virgin 093
Beastie Boys: Paul's Boutique « Hey Ladles.
Egg Man, efc. Capitol §3976*
Barry Manilow « Please Don't Be Scared, efc
Arista 01049
Anderson, Bruford,
Wakeman, Howe + Brother
Of Mine, etc. Arista 01115
Led Zeppelin IV (Runes)
Stalrway To Heaven, etc
Atlantic 1200
K.T. Oslin: This Woman
Hoid Me, Money, title song
more. RCA 0057
Horowltz Plays Mozarl
Concerto No. 23 in A; more.
DG Digital 15436%
Bon Jovi: New Jersey - i'll Be There For You,
others. Mercury 00516
ZZ Top: Afterburner « Sieeping Bag. Woke
Up With Wood, etc. Warner Bros 6404,
Billy Idol: Vital idol - Mony Mony, White Wed-
ding, etc. Chrysalis 54038
Great White: Twice Shy - Once Bitten Twice
Shy, etc. Capitol 01100
Rickie Lee Jones: Flylng Cowboys « Satel-
lites, etc. Geffen Digital 94110*
Love And Rockets - So Alive, | Feel Speed
others. RCA 01083
The Duke Ellington Orchestra: Digital Duke
Satin Dol, etc. « GRP Digital 63356
George Strait: Beyond The Biue Neon - Title
hit. etc. MCA Dgilal 01025
Prince: Batman/Sdtk. «
Chair, efc. Warner Bros

Batdance, Electroc
60344

Double the music

U2: Rattle And Hum - When Love Comes To
Town, more. island 00596

The Jimi Hendrix Experience: Electric
Ladyland - Voodoo Chile, etc. Reprise 23362

Sting: Nothing Like The Sun - We'll Be
3965
2 7

Together, etc. A&M Digital
The Beach s: Made In U.S.A. « Good
Viorations, etc. Capitol 64143

Dokken: Beast From The East Unchaln The
Night, etc. Eiektra n7

Gritty Dirt Band: Will The Clrcln Be
Unbroken, Vol 2 « Universal 93648

The Who: Who's Better, Who's Best « My
Generation, etc. MCA 00790

*Selection marked (=) not available on record.
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Motley Crue
Dr. Fee=good

=

Reba McEntire;
Reba Live 44602

Tom Petty: Full Moon Fever « | Won't Back
Down, Free Fallin', etc. MCA 53911
Roy Orbison: Mystery Girt « She's. A Mystery
To Me. Virgin 00842
The Traveling Wilburys: Volume One « Han-
die With Care, etc. Warner/Wilbury 00711
Debbie Gibson: Electric Youth < Lost in Your
Eyes, etc. Atlantic 00827
Pavarotti: Passione - Title song, Era de Mag-
gio, more. London Digital 15441
Ghostbusters li/Soundtrack « Bobby Brown,
Run-D.M.C., more. MCA 51964
Jerry Lee Lewis: Great Balis Of Fire
(Original Soundtrack) « Polydor 54320
Van Halen: OUB12 - Feels So Good, Cabo
Wabo, etc. Warner Bros. 50913
The Empire Brass: A Bach Festival « Jesu,
Joy of Man's Desiring; etc. Angel Digital 64211
Great Love Songs of The '50s & 60s, Vol. 1
Original hits! Launie 20768
Winger « Headed For A Heartbreak, Seven-
teen, more. Atlantic 0083
Rock, Rhythm & Blues - Rick James, Elton
John, Randy Travis, etc. Warner Bros. 92499
Big Daddr Kane: It's A Big
Daddy Thing - Smsooth Oper-
ator, etc. Cold Chillir'  34675%
J

/4380

A Great offer just got better!

COMPACT DISCS,

CASSETTES OR RECORDS

FORTHE

PRICE OF
...With nothing

more to buy ever!

PLUS 2 MORE CDs FREE

IF YOU SELECT CDs!—SEE OTHER SIDE

Elton John: Sleeping With The Past - Heal-
ing Hands, etc. MCA Digital 0469
Bobby Brown: Don't Be
Cruel « Don't Be Cruel, Roni
etc. MCA 00621
The Statler Brothers:
Live And Soid Out
Mercury 70440
The B-52's: Cosmic Thing
Channei Z, Dead Beat Club,
etc. Reprise 14742%
The Doobie Brothers: Cy-
cles - The Doctor, One Chain,
more. Capitol 73187
Periman: French Violin Showpieces « New
York Phit./Mehta. DG Digital 15457
Starship: Love Among The Cannibais « it's
Not Enough, etc. RCA 44488
White Lion: Big Game - Atlantic 30143
Melissa Manchester: Tribute « Walk Jn By
Tenderly, etc. Mika

Highway 101: Paint The Town- Who's Lonely
Now, etc. Warner Bros. Dig 14820
Edie Brickell & New Bohemians: Shooting
Rubber Bands At The Stars «Geften 120789
Def Leppard: Hysterla «+ Armagedcon It,
Animal, Rocket, etc. Mercury 00927
Anne Murray: Greatest Hits, Vol. 2+ If | Never
Fall In Love Again, etc. Capitol 33332
10,000 Maniacs: Blind Man's Zoo « Trouble
Me, Headstrong, etc. Elektra 30236
Earl Klugh: Soio Guitar « It's Only A Paper
Moon, etc. Warner Bros. 63942

Kiss: Hot In The Shade « Meicury 53475

i

DJ Jazzy Jeft & The Fresh Prince: And In
This Corner « Jive 01020

Dirty Dancing/Originai Motion Picture
Soundtrack « RCA 82522
The Cult: Sonic Temple - Fire Woman Sun
King, etc. Sire/Reprise 015
Ronnie Milsap: Stranger Things Have Ha

pened - Houston Solution, etc. RCA 01028
Dolly Parton, Linda Ronstadt, Emmylou
Harris: Trio - Wildtlowers, etc. Warner
Bros. 14804
Tora Tora: Surprise Attack - Walkin Shoes
28 Days, etc. A&M 4197 %

Ofivia Newton-John: Warm And Tender
Reach Out For Me, etc. Geffen 21993
Heifetz: Decca Masters, Vol. 2 - Summer.
time, more. MCA 00605
Neil Young: Freedom « Rockin' In The Free
World, more. Reprise Digital 54012%
Poco: Legacy Original - Call it Love Whenn
Ali Began, etc. RCA 4060*

— — w— { YOUR SAVINGS START HERE—Complet2 And Mail This Card Today! | wwm e e -

YES, please accept m
mdlcated here, billing me
one more hit at regular Club prices during the next year—after which | can choose a 6th hit FREE!
And, if | select compact discs, | also get to choose 2 extra CDs free. (A shipping & handling charge
Is added to each shipment.)

o

membership in the BMG Music Service and send me the four hits I've
r just shipping and handling under the terms of this ad. | need buy just

with same 10-day, no-obligation privilege. oV ‘ .
*Selections marked (=) not available on record. U ] [ ZEUSV I

We reserve the right to request additional information or reject any application. Limited to new members
continental U.S A only. One membership per family. Local taxes, it any, will be added

I SEND MY SELECTIONS __tam most interested In the 10 EASY LISTENING (Instrumental/Vocal Moods)
ON (check one only): musical category checked here—
A it but I may always feel free to 2| _|COUNTRY 3. HARDROCK
choose from an 4 / ROCK SSICA!
CASSETTES praeiyie POP/SOFT ROC S| | CLASSICAL
RECORDS*®
MR
RUSH ME MRS._ = - - .
THESE 4 HITS MISS First Name Initial Last Name {PLEASE PRINT)
(indicate by number):
I Address - . Apt _
3
| oy st i S
g
| Telephone { S ———
o Awea Code
I Signature - - N - e N
Have you bought anylhlng else by mail in last 6 months year never
I e *+Members who select compact discs will be serviced by the BMG Compac( Disc Club; current BMG CD Club
) = VoY% X ) members not eligible. Full membership details will follow



Aerosmith: Pump
63678

Enjoy Spectacular Savings On
Compact Discs, Cassettes Or Records!

Tracy Chapman
Crossroads 42496

COMPACT DISCS,

CASSETTES OR RECORDS

FORTHE
PgICE OF

...with nothing more to buy ever!

PLUS 2 MORE CDs FREE

IF YOU SELECT CDs!—SEE BELOW

Clint Black

Guns N’ Roses: Appetite For Destruction
Sweet Child O’ Mine, etc. Geffen 70348
Herb Alpert: My Abstract Heart - Wish You
Were Here, etc. A&M 64339%
Genesis: Invisible Touch - In Too Deep,
Tonight Tonight Tonight, etc, Atlantic 53740

Guns N’ Roses: GN'R Lies « Patience,
Reckless Life, etc. Geffen 00805
Don Henley: The End Of The Innocence « |
Will Not Go Quietly, etc. Gelfen 01064
Dwight Yoakam: Just Lookin' - Long White
Cadlliacs, Sin City, etc. Reprise 74052

Cry Like A Rainstorm,
Howl Like The Wind 52221

Keith Whitley: | Wonder Do You Think Of Me
'm Over You, etc. RCA 33768

The Sugarcubes: Here Today, Tomorrow,
Next Week - Regina. etc. Elektra 73922%

Skid Row 01038 *illin=Time, 011

GREATEST HITS ON CD!

Scorpions: Worldwide Live
Pat Benatar: Best Shots. . ...

Phil Collins: Buster/Original Motion Pic- | Pops in Space - The Boston Pops/Williams. | The Jets: Believe  You Better Dance, Under | Billy Ocean: Greatest Hits..........24510
ture Sdtrk. - Blg Noise, etc. Atlantic 00517 Close Encounters, etc. Phillps Digital 05392 |  Any Moon, etc. MCA 54453% Fleetwood Mac: Greatest Hits . 00796
Melissa Etheridge: Brave And Crazy - No Jody Watley: Larger Than Life - Real Love, | The New Tradition Sings The Old Tradition Dire Straits: Money For Nothing ....00713
Souvenirs, title song, etc. Island 10503* | Friends, etc. MCA 01104 | warner Bros Best Of The Dooble Brothers . ... ... 43738
Kathy Mattea: Willow In The Wind - Title Dion: Yo Frankie - King Of The New York Soundgarden: Louder Than Love - Loud Eric Clapton: Time Pleces..........23385
song, etc. Mercury 60075 Streets, etc. Arista 00825 Love, Ugly Truth, Gun, etc. A&M 54337% 20 Years Of JethroTull .. ........... 00817
George Harrlson: Best Of Dark Dr. John: In A Sentimental Mood - Makin Pointer Sisters: Greatest Hits.......53912

R.E.M.: Green - Orange Crush, Pop Song 89,
etc. Warner Bros. 00715

Classic Old & Gold, Vol. 1 - Chiffons, Guy.
others. Laurie 34627

Kingdom Come: In Your Face - Do You Like

Horse 1976-1989 - Dark Horse 80307
Tina Turner: Foreign Affair - The Best,
Steamy Windows, etc. Capitol 32900
Ratfi: In Concert With The Rise And Shine

Hank Williams, Jr.: Gt. Hits, Vol. 3 00840
Air Supply: Greatest Hits. .. 34424
Eagles: Greatest Hits, Vol. 1 ...23481
Oak Ridge Boys: Gt. Hits, Vol. 3. .. .. 73609

Whoopee!, etc. Warner Bros 42500%*
Allman Bros. Band: Eat A Peach - Melissa
Blue Shy, etc. Polydor 63353*
Beethoven, Sym. No. 9 (Choral) + /Nor.

Band - Shoreline S4361* 1 i Who Do You Love, efc. Polydor 01093 | fington conducts. Angel Digital 00467 || yamesiGalwey:Greatasl Hits'.;;.:--473233
E : Wh t K When | g ; | Simon & Garfunkel: Concert . . ... . 44006
prose. Ay VouA Bont! Kw. - Wheny Kenny Rogers: Something Inside So | Holly Dunn: The Blue Rose Of Texas - Thun- Alabama: Greatest Hits .. ... ...20247

ooked At Him, elc. Arista 00937 Strong - Planet Texas, etc. Reprise 82493 der And Lightnin’ ete. Warner Bros. 10461 Elvis Presley: 18 No. 1 Hits . 72190

Fine Young Cannibals: The Raw And The
Cooked - Good Thing, etc. |.R.S 01068
Tchaikovsky, 1812 Overture; more. - Solti.
Chicago London Digital 25179
Kenny G: Silhouette - Arista 00603
Jive Presents: - Yo! MTV Raps De La Soul.
Salt ‘N’ Pepa, ete. Jive 64407
The Glenn Miller Orchestra: In The Digital
Mood - GRP Digital 43293
The Cure: Disintegration - Lullaby, Plain
song, Lovesong, etc. Elektra 01109
Cinderella: Long Cold Winter - Gypsy Road,
more. Mercury 14780
Jermaine Jackson: Don’t Take It Personal
Title song, etc. Arista 43344%
Black Sabbath: Headiess Cross - Devil & 2
Daughter title song, etc. |.R.S. Metal 50234 price of one.
Red Hot Chili Peppers: Mother’s Milk

Knock Me Down. etc. EMI 24694*

Cher: Heart Of Stone - If | Could Turn Back

Cher: Heart G Bac PLUS 2 FREE CDs see oevais

— e e e e ——

Police: Every Breath You Take .. ... 73924
Dave Grusin: Collection............ 00929
20 Million Dollar Memories/Vol. 2 54430
New Classic Waylon Jennings . .. 33805

HERE’S HOW YOU SAVE!

Start Now With 4 Compact Discs,
Cassettes Or Records! You need buy just 1
more hit at regular Club prices (usually
g?sgggfg.g%lor tapes or records, $14.96~
.98 for CDs)...and take up to one year to
do it. Then you can choose another album
FREE! And there's more! If you select
compact discs, you can choose 2 addi-
tional CDs FREE! That's 8 CDs or 6 tapes
or records for the price of 1...with nothing
more to buy ever!
No Further Obligation Whatsoever! You
buy what you want...when you want it. It's all
up to you!
Exciting "Members-Only" Benefits!
l You'll receive the Club's exclusive magazine
about every three weeks. It will feature the
Main Selection in your favorite music
category, plus hundreds of other hits-
many at bargain prices. In all, you'll have 19
convenient, shop-at-home opportunities a
year. Send no money when you order...we'll
bill you tater. (A shipping/handling charge is
added to each shipment.)
It's Easy To Get Your Favorite Hits! If you
want the Main Selection. do nothing. It will
be sent to you automatically. If you want
other hits, or none, just say 5o on the card
atways provided...and mail it back by the
date specified. You'll always have at least 10
days to decide. But If you don't, you may
return your Main Selection at our expense
Cancel your membership by writing to us
whenever you wish upon completing your
enroliment agreement. Or remain a member
and keep on saving!
FREE 10-Day Trial! Listen to your 4 in-
troductory hits for a full 10 days. If not
satisfled, return them without obligation. So
don’t delay. Mail this card today!

Neil Diamond: The Jazz Singer - Love On | John Cougar Mellencamp: Big Daddy - Pop
The Rocks, etc. Capitol 32877 | Singer, etc. Mercury 80064

. i f The Mi Soul Il Soul: Keep On Movin' - Tille song
g:svxow'igr: J::e?"m" Side\Of The 763% Back To Lile, etc. Virgin 14823*

compact discs,
Start with 4 cassettes or records now!
pay oaly shipping and handling withmembership.

Buy just smash hit in one year’s time.

Then get 1 album of your choice.

Enjoy 6 albums for the

o bu
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*Selection marked () nol available on record.
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time of the CD, there is no need to take
such actions for fit, so | suspect that the
digital recording is correct.

Duplicate MTS

. I'm contemplating adding stereo
' 1V to my system. Is it necessary (o
have MTS stereo capability in both the
television set and the VCR, or can I get
away with just one being stereo?

ERIC J. WEDEL
Tulsa, OK

The only time you need MTS capa-
bility in both is for recording one
stereo program while watching another.
If that isn’t important to you, one MTS
decoder should be enough.

Whether it should be in the VCR or the
Tv set depends largely on how the rest
of your system is set up. If, for example,
you listen through a separate stereo sys-
tem, then either would work, although
it is often more convenient to feed the
stereo signal from a VCR. If you prefer to
listen through stereo speakers in the
television itself, the set will probably
have an MTS decoder as well; as long as
there are audio outputs on the set and
your VCR can record stereo, there’s no
need for the recorder to have its own
decoder. You would, however, have to
leave the TV on when you wanted to
record stereo.

4

Open-Reel Conversion

I have an old open-reel tape record-

Sod erthat includes the speed of 174 ips.

The machine is beyond repair, and |

have been unable to find a replacement

deck that includes the slow speed. I have

tapes recorded at 17 that I would like to

transfer to cassettes. Can you suggest
any way ro do it?

PETER BOYD

La Romain, Trinidad and Tobago

1 The 17%-ips speed was fairly rare
% even in the heyday of open-reel (it
is, of course, the cassette standard),
although a number of manufacturers
did offer it in the early Seventies.
Almost all of these were European: Phil-
ips (Norelco), Braun, Uher, Tandberg,
and Ferrograph all had such decks. You
might be able to track one of these down
in the secondhand market by placing a
classified advertisement in STEREO RE-
VIEW or another hi-fi publication.

If you can’t find a deck that will play
your tapes directly, however, there is a
way to cheat. You will require two
open-reel decks, both of which have at
least two operating speeds; one of these
must offer 3% ips and have the same
track configuration (quarter- or half-
track) as your tapes. Play your tapes
back on this machine at 3% and record

"

them onto the other deck at its higher
speed (71 ips, for instance). When you
play this copy back at the machine’s
slower setting (3%), the pitch should be
correct, although you may hear some
degradation in the high frequencies and
a slight increase in noise. Still, that’s
better than nothing. This version can be
dubbed directly onto a cassette.

Also, if you can find one of the few
early cassette decks capable of operating
at double speed, you can eliminate one
generation of copying. Play your origi-
nal at 3% ips on the open-reel machine
and copy it on the cassette deck at its
higher speed. The copy should then play
normally at the slower speed on any
other cassette deck. O

FINALLY, YOU DON'T
NEED A DUAL INCOME
TO AFFORD DUAL WOOFERS.

The new Advent® Heritage loudspeakers offer handcrafted pecan
cabinetry and digital-ready, dual-cone technology.

Two 8-inch, high-excursion woofers produce low frequencies,
while the ferrofluid filled, polyamid tweeter provides wide dispersion

and imaging of higher frequencies.
So when you get a pair, you
won't spend a fortune. It will only

sound like you did.

DS
o)) ©1990 Intemational Jensen Inc.

READY

77" Advent* Is a registered trademark of Intemabonal Jensen Inc.

THE HERITAGE BY

/ADVENT

Sound as it was meant to be heard
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‘TECHNICAL TALK

by Julian Hirsch

MEASURING
SPEAKER RESPONSE

OST audio measure-
ments are reasonably
easy to perform and

yield meaningful results,
assuming the availability of suitable
test instruments. For instance, ra-
dio-frequency (RF) measurements,
particularly on FM tuners, can in-
volve some rather critical proce-
dures, but they are still relatively
repeatable and often correlate quite
well with the listening quality of the
component under test.

Acoustic measurements are quite
another matter. No matter how it is
derived, a *“frequency response”
plot of a speaker’s output does not
necessarily convey a sense of its ton-
al balance (as does, say, the frequen-
cy-response curve of an amplifier).
Even without considering the meas-
urement conditions, the truth of
this statement is obvious. A given
speaker will sound different in each
room in which it is installed. Fur-
thermore, it will sound different at
every placement within a given
room, and for each placement it will
sound different at every listening
location in the room. Clearly,
speaker frequency-response curves
must be interpreted with more than
a grain of salt.

34  STERFO REVIEWMAY 1990

To appreciate why this is so, con-
sider what a speaker does and what
the listener actually hears. A speak-
er generates a series of pressure
waves—compressions and rarefac-
tions of the air surrounding it—that
move outward from its driver dia-
phragms and propagate through the
listening areca. When these waves
impinge on a person’s ears, they are
perceived as sound (analogous to
the ornginal source program, one
hopes). Another factor, perhaps
more important than the speaker
itself, is the interpretation of those
sounds by the listener’s brain, which
is undoubtedly different for every
human being, wherever he may be
located.

Most speakers radiate their sound
in a directional beam whose width
decreases with increasing frequency.
Low frequencies are propagated
more or less uniformly through the
room, but high frequencies are at-
tenuated for listeners not located on
the speaker’s forward axis. Clearly,
no single frequency-response plot
can completely define the response
of such a speaker (which category
includes virtually every speaker sys-
tem ever made). A family of curves,
measured at different horizontal
and vertical angles to the speaker’s
forward axis, would come closer to
providing this information, but they
would be time-consuming to make
and difficult to interpret, especially
in subjective terms.

There 1s a further complication:
The sound emitted directly from the
speaker is not the only sound that a
listener hears. In fact, it may be a
very small fraction of the total
sound field at the listening location.
Most of the sound you hear, assum-
ing you are at a reasonable distance

Tested This Month

Sony CDP-X55ES
Compact Disc Player
ADC Soundshaper 3025
Speaker System
Luxman R-114 Recerver
Acoustic Research Spirit
162 Speaker System

1

from the speakers, has been re-
flected from one or more room
boundaries (walls, floor, or ceiling)
as well as from objects in the room
before reaching your ears. The re-
flected sounds travel a longer path
than the direct sounds and arrive
later. Also, the absorption of differ-
ent frequencies by room boundaries
and furnishings gives the reflected
sound a different frequency content
than the direct sound has. There is
good rcason to think that direct
sound provides the directional clues
you need to locate the source of the
sound, while the delayed compo-
nents flesh out the acoustic picture
by conveying the sense of space that
1s so important to realistic music
reproduction.

How does one deal with this situ-
ation when attempting to measure
the frequency response of a spcaker?
Frankly, I know of no really satis-
factory solution to the problem.
Speaker designers and manufactur-
ers may use costly anechoic (echo-
free) rooms, which essentially elimi-
nate reflections. This approach is
excellent for developing or testing
drivers or making certain engineer-
ing evaluations of complete sys-
tems, but it tells us little about how
a system will sound in a normal lis-
tening room. A popular and more
economical alternative is the use of
fast-Fourier-transform (FFT) analy-
sis, which can perform quasi-ane-
choic measurements in a normal
room environment, but this comes
no closer 10 measuring actual sound
quality. In fact, on/y the human car/
brain combination can truly gauge
sound quality, and then only for the
individual whose ear and brain are
doing the analysis.

Is the task hopeless, then? Not if
you are willing to set your sights a
bit lower than the ideal of measur-
ing sound quality in some absolute
sense. Accepting the impossibility
of making a rigorous and meaning-
ful measurement of a speaker’s out-
put, I have for many years used a
composite method involving meas-
urement of the speaker’s room re-
sponse plus a close-miked measure-
ment of its low-frequency output
(up to about 300 Hz or so). The lat-
ter half of the procedure, developed
by renowned speaker engineer Don
Kecle a number of years ago, gives
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the equivalent of the anechoic re-
sponsc in a frequency range where
ancchoic chambers are prohibi-
tively large and expensive.

I measure the room response with
the speakers in a normal sterco con-
figuration at the front of the room
and the microphone about 12 feet
away on the axis of the left speaker.
The speaker outputs are plotied,
onc¢ at a time, on a single chart.

direct and reflected signal compo-
nents produces an extremely irregu-
lar frequency-response plot in a live
room, the sine-wave test signal is
simulltancously *‘warbled” in fre-
quency  over a  one-third-octave
range as it is swept from 20 to
20.000 1z over a 15-second period.
This smooths the plot, lcaving two
curves that vary slightly but have
generally similar shapes. An average
line drawn through the two curves is
the speaker’s averaged room re-
sponse.

To reduce the test room’s in-
fluence on speaker measurements as
much as possible, 1 have calibrated
the room using a pair of reference
speakers whose acoustic power re-
sponse 1into a 2= space (the forward
hemisphere) 1s known, based on
hundreds of measurements made by
the manufacturer at various angles
relative 1o the speakers’ forward
axes. Correcting  room-response
mecasurements using this calibration
adds a slight boost above 10,000 Hz
to a spcaker’s measured output.

Inasmuch as the room response

Since the simultaneous presence of

roughly approximates a speaker’s
total power output in the forward
hemisphere, and the close-miked
woofer curve i1s equivalent to its
anechoic response, they represent
somewhat different aspects of the
spcaker’s performance. Neverthe-
less, I combine the two curves to
obtain what I call the “composite
corrected  frequency  response.”
There is a bit of art (actually
informed guesswork) involved in
splicing the two curves together, but
the goal is to create a curve that rep-
resents, as well as possible, the total
power output in a 2« space for fre-
quencics above about 300 Hz and
the anechoic response below that
frequency. To the extent that this
process works, it indicates the gen-
cral nature of the speaker’s response
in a normal room and the approxi-
mate limits of its bass response,
which will usually be a little deeper,
if not as smooth, in a normal
room.

I freely admit the weaknesses of
this technique, which sometimes
suggests a sound quality that is
totally at variance with what I hear
from a speaker. On the other hand,
the composite curve sometimes
comes surprisingly close to “‘looking
like” the sound of the speaker. The
best justification 1 can offer for
using it is simply that no other
measurcment method I have seen
or used has been able to generate a
single response curve whose shape
matches a speaker’s sound quality
as well as this one does. E]

"o Note. 1oo, the rather large woofers on these modest-size speakers. . ..

—
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AUTHORIZED DEALERS

CANADA Call B&W Canada (416) 751-4520

AL Birmingham: Audition

AZ Phoenix: Buzz Jensen's Sound Advice, Hassler's « Tucson: Wilson
Audio

CA Alhambra; Valley T,V « Berkeley: Honkers Sound  Beverly Hills:
Sound Center « Capitola: Capitola Audio « Claremont: Omega High Fideli-
ty  Culver City: Audio Video City « Dublin: Stereo Plus « Encino: Sound
Factor « Fresno: Boot's « Glendale: Marconi Radio e Irvine: Sound
Quest * Lancaster: California Sound Works « Los Angeles: Henry Radio
Holiytron, Radioactive Sound « Monterey: Monterey Stereo « N.
Hollywood: Sound Factor « Palo Alto: Audible Difference o Pasadena:
Sound Factor « Redondo Beach: Systems Design Group » Sacramen-
to: Paradyme « San Diego: Sound Company, Breier's Sound Center
* San Francisco: Stereo Plus. Harmony Audio « San Gabriel: Audio
Concepts » San Luis Obispo: Audio Video Concepts « San Raphael:
Catania Sound « Santa Rosa: Catania Sound « Sherman Oaks: Sher
man Oaks Camera « Tustin: Digital Ear « Woodland Hills: Wilson Audio
Video

€O Avon: Mountain Music « Boulder: Listen Up « Colorado Springs:
Listen Up * Denver: Listen Up

CT Danbury: Hi Fi Stereo Consultants e Fairfield: Audio Design » Hanl-
ford: Stereo Shop « New Haven: Audio Etc. « Norwich: Sound One
DC Washington: Myer Emco

FL Coral Gables: Sound Components e FI. Lauderdale: Audio Center
* Largo: Sound Creations » Melbourne: Sound Gallery « Port Ste. Lucie:
Southern Audio Video « Tampa: Audio Visions  Tequesla: TV & Audio
Center » Vero Beach: Audio Images « Winter Park: Absolute Sound
GA Atlanta: Sounds of Distinction « Marietta: Music Audio » Savan-
nah: Audio Warehouse

HI Hilo: Hilo Audio » Henolulu: Media Systems, Sam Sung Electronics
1A lowa Cily: Woodburn Sound Service « Sloux City: Pflanz Electronics
IL Aurora: Stereo Systems o Blopmingdale: Audio Visions « Cham-
paign: Glenn Poor’'s » Chicago: Paul Heath « Evanston: Audio Con-
sultants « Hinsdale: Audio Consultants e Joliet: Stereo Systems o
Kankakee: The Shoppe o Libertyville: Audio Consultants » Naperville:
Stereo Systems e Springfield: The King's Stereo

KS Overland Park: Audioport Ltd < Prairie Vitlage: Golden Stereo e
Wichita: Custom Sound

KY Louisville: Musical Images

LA Baton Rouge: Art Colley's Audio Specialties = New Orleans: Wilson
Audio

MA Boston: Goodwin's « Brainlree: Nantucket Sound * Danvers:
Tweeter Etc « Framingham: Natural Sound « Hyannis: Nantucket Sound
* N. Attieboro: Audio Concepts » Northhampton: Sound and Music
* Shrewsbury; Tweeter Etc

ME Camden: Harbour Audio Video » Scarborough: New England Music
MD Baltimore: Soundscape » Rockville: Myer Emco

MI Ann Arbor: Stereo Shoppe « Dearborn: Aimas Hi Fi « Farminglon
Hills: Aimas Hi Fi « Flint: Stereo Center = Lansing: Sterec Shoppe
Royal Oak: Almas Hi Fi « Saginaw: Stereo Shoppe ¢ Stevensville: Stereo
Shoppe

MN Minneapolis/SI. Paul: Hi Fi Sound. Sound Center

MO St. Louis: Antech Labs. Flip's Stereo Place

MS Starkville: Ideal Acoustics

MT Great Falls: Rocky Mountain Hi Fi

NC Charlotte: Higher Fidelity » Morganlown: Mac's TV« Raleigh:
Audlo Advice « Wilmington: Atlantic Audio Video

NE Omaha: Custom Electronics

NH Nashua: Tech Hi Fi « Porismouth: State St Discount

NJ Cherry Hill: Soundworks » Kinnelon: Sound City « Lawrenceville:
Hal's Stereo « Montclair: CSA Audio Oesign « Paramus: Leonard Radio
« Princeton: Woodbridge Stereo » W. Long Branch: Woodbridge Stereo
« Woodbridge: Woodbridge Stereo  Wyckoft: Conklin Audio

NM Albuguerque: Hudson's Audio « Carlsbad: Beason's « Sanla Fe:
The Candyman

NV Las Vegas: Union Premiums » Reno: Audio Alternatives

NY Albany: Altair Audio « Balavia: Unicorn Audio « Boonville: Adiron-
dack Music = Lynbrook: American Audiophile « Mamaroneck: Audio
Experts « Merrick: Performance Audio Video « Nanuet: Ear Drum e
New York City: Leonard Radio. Lyric Hi Fi, Park Place Audio. Stereo
Exchange « Orchard Park: Stereo Chamber  Patchogue: Square Deal
Radio » Queens: Leonard Radio « Rochester: JB Sound = Southhamp-
ton: Charos Custom Sound ¢ White Plains: Lync Hi Fi

OH Cincinnati: Audible Elegance » Daylon: Carlin Audio  Dublin: Audio
Encounters  Heath: Threshold Audio « Toledo: Jamieson's Stereo ¢
Warrensville Heights: Hotiman's Stereo

OK Oklahoma City: Audio Dimensions ¢ Tulsa: K-Labs

OR Beaverton: Chelsea Audlo « Corvalis: Northwest Audio Labs e
Eugene: England Audio, Oregon Typewniter « Portland: Chelsea Audio
PA Fairless Hills: Audiolab ¢ Pittsburgh: Better Sound Concepts o
Philadelphia & Suburbs: David Mann Audio. Sassafras, Soundex e Shill-
ington: Phoenix Hi Fi ¢ York: Audio Clinic

RI Providence: Stereo Discount Center. Middleton: Soundings

SC Charleston: Audio Warehouse « Cotumbia: Sound Advice

TN Knoaxville: Lindsay Ward « Memphis: Modern Music

TX Amarillo: Sound Systems e Austin: High Fidelity = Dallas: Preston
Trail Audio = Denton: Bob Bell Audio Video * Ft. Worth: Marvin Elec
tronics « Houston: B&M Electronics, Groove Audio Video, Sheffield Audio
o Laredo: Metex Int'l = Lubbock: Sound Wave

UT Salt Lake City: Audition Audio

VA Charlottesville: Preferred Sound ¢ Falls Church: Myer Emco o Rich-
mond: Audio Systems Ltd. « Virginia Beach: Digital Sound » Warren-
ton: Artistic Audio

VT Brattleboro: Sclentific Stereo » Barre: Ormsby's

WA Bellevue: Home Entertainment » Olympla: The Audio Experence
 Seattle: Definitive Audio

WI Eau Claire: EME Audio « Green Bay: Hi Fi Heaven « Madison:
Specialized Sound « Milwaukee: Audio Emporium

WV Wheeling: Stering Sound




JUST LISTEN..

And you have a chance to listen again...
as B & W’s guest at ABBEY ROAD STUDIOS in London, England.

The world’s most famous
recording studio, Abbey Road,
employs B&W loudspeakers for
all classical music recordings, as
do most of the world's major
record companies.

B & W’'s Matrix 801 Series 2
monitor is the only moving coll
dynamic loudspeaker to be cur-
rently designated "Class A" by
Stereophile magazine. (Best
attainable sound, without any
practical considerations; "the state
of the art”)

Stereophile,
"Recommended Components,”

Vol. 12 No. 10, Oct.
1989

Just visit your nearest author-

ized B&W dealer and experience
the sound preferred by the
world's most demanding listeners.

You may then qualify to win a

trip (for two) to London, -

England and to receive a
special VILP. tour of Abbey
Road Studios as B&W'’s hon-
ored guest.*

@
TIERNY
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*No purchase necessary. See your authorized B&W Dealer for details

Offer expires July 31, 1990. Void where prohibited by law
CIRCLE NO. 49 ON READER SERVICE CARD

The Abbey Road
Classical Collection—

B&W's special relationship with
Abbey Road and EMI
makes possible this
very special CD,
including some
of the finest,
award winning,
dassical selections ever re-

corded at Abbey Road. It's yours for
just $5.00 (a $15.95 value), now,
only atyour authorized B&W dealer.

LISTEN AND YOU'LL SEE

|

P.O. Box 653, Buffalo, N.Y. 14240
In Canada: 104 Carnforth Rd
Toronto, ON M4A 2K7



AdcomS GFP-565 Preamp:
Pure and Simple.

ADCOM

model GFP-388

In Search of Sonic Perfection, Adcom
Took the Path of Least Resistance

The fewer circuits a musical signal encounters on its
way 1o your loudspeaker system, the greater its muscial
purity will be. Now, through obsessive attention to detail
and design ingenuity, Adcom has created the GFP-565 —

the world’s first affordable preamplitier with direct, linear

gain path circuitry. By combining the GFP-565 with any
ol Adcom's power amplifiers, you can experience the
exceptionally lifelike sound which has astonished even
the most demanding critics.

From Input to Output,
the Signal Path 1s
as Direct, Pure and
Simple as Possible

By gold plating all input and eutput jacks. and then directly
mounting all jucks, swirches, potentiometers and other luboratory
grade components on a double copper-pluated. gluss epoxv printed
circuit hoard. signal losses and noise are dramatically reduced

recording

fone n  contour  Mifier  mong procaseor M

i

Three Sets of Outputs for the Perfect
Balance of Performance and Flexibility

You can use one or more sets of outputs: 1) BYPASS -
direct-coupled before tone controls, filters, etc. for the most
direct path to your power amplifier while retaining control
of volume and balance. 2) LAB - direct-coupled with no
output-coupling capacitors yet with tone, filter and loudness
controls. 3) NORMAL - same as LAB but with highest
quality output capacitors for use with amplifiers needing
the extra protection of ultra-low-frequency roll-off.

Bi-amped and tri-amped systems are easily
accommodated by this flexible arrangement.

Pure Convenience

The minimalist aesthetics of the GFP-565 are
deceptive in their simplicity. Without being overly
complicated to use, this preamplifier is able to integrate
and control all of the components in the most sophisticated
of music systems. There are five high-level inputs as well
as a phono input. A separate front-panel switch allows the
use of an external processor, only when needed, leaving
both tape circuits free. And, of course, you may listen 1o
one input while recording from another.

More Sound, Less Money

Adcom siereo components have a reputation for
sounding superior to others costing two and three times
more. Keeping faith with this tradition, Adcom took the
path of leas! resistance. Why not do the same? Ask your
authorized Adcom dealer for a demonstration of this
remarkable stereo preamplifier. Please write or call for a
fully detailed brochure. You'll discover the best vatue in

high performance
preamplifiers.
Pure and

simple.

details you can hear

I1 Elkins Road. East Brunswick, NJ 08816 U.S.A. (201) 390-1130 Distributed in Canada by PRO ACOUSTICS INC. Pointe Claire, Quebec HIR 4X5
CIRCLE NO. 60 ON READER SERVICE CARD

1990 ADCOM



TEST REPORTS

SONY -X55ES

i S At

COMPACT DISC PLAYER
Julian Hirsch, Hirsch-Houck Laboratories

ONY’s CDP-XS5S5ES CD player

is a new member of the com-

pany’s ES series of deluxe au-

dio components. In its cir-
cuitry and operating features, it rep-
resents a distinct advance over pre-
vious Sony models.

Like other ES components, the
CDP-XS5ES is mechanically rug-
ged, with a heavy cabinet and a cop-
per-plated metal chassis. For maxi-
mum immunity to vibration, the
playing mechanism is mounted on a
special base of a marble-like resin
reinforced with glass fiber. The disc
tray is constructed of the same ma-
terial, and the mechanism itself is
an aluminum die-casting.

The electronic features of the
CDP-X55ES are equally unconven-
tional. Sony’s fourth-generation LSI
(large-scale integration) chips pro-
vide a number of special and useful
functions. For instance, the Peak
Search feature scans a disc rapidly
to locate the highest peak signal lev-
el in the recording. It then plays a
few seconds of the portion contain-
ing that level a number of times so
that playback or recording levels
can be set.

The player’s otherwise conven-

tional twenty-four-track random-ac-
cess programming mode is unusual
in that the programmed tracks can
be located on as many as six discs.
After each disc is played, the display
prompts you to load the next disc in
the sequence. There is also a Time
Edit feature that automatically se-
lects tracks for tape dubbing so as to
fit the maximum number on each
side of a C-46, C-60, or C-90 cas-
sette.

The CDP-X55ES features Sony’s
Custom File system, which enables
the user to store in the player’s
memory a variety of programming
instructions and preferred control
settings for individual discs, recall-
ing them automatically every time
one of those discs is loaded and
played. For instance, you can store
the desired output setting at the
variable-level and headphone out-
puts for any disc at the touch of a
button, and Custom Index lets you
set and memorize as many as ten
index points anywhere on a disc
that lacks indexing.

One of the key circuit refinements
of the CDP-X55ES is its High-Den-
sity Linear Converter (HDLC) sys-
tem, Sony’s proprietary version of
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1-bit digital-to-analog (D/A) conver-
sion, which is being used in many
new CD players. Unlike a conven-
tional multibit D/A converter, which
re-creates the analog waveform as a
series of voltage steps, an HDLC
converter transforms the digital sig-
nal into an extremely high-frequen-
cy stream of constant-amplitude,
variable-width pulses. A low-pass
filter removes the ultrasonic energy
in the pulse train, leaving the recon-
structed audio waveform.

Whereas the distortion of a multi-
bit converter usually increases at
low signal levels because of nonlin-
earity and zero-crossing distortion,
HDLC and other 1-bit conversion
systems are inherently very linear
and distortion-free throughout their
range. Any l-bit conversion process
results in a higher noise level, how-
ever, which Sony reduces by means
of noise-shaping technology devel-
oped by NTT (Nippon Telegraph
and Telephone). The Sony HDLC
D/A converter operates at a clock
speed of about 45 MHz, some 1,024
times the CD sampling frequency of
44.1 kHz. The converter chip also
includes a “direct digital sync” cir-
cuit that is said to eliminate “jitter”
by accurately synchronizing the
master clock with the various stages
of the D/A converter.

The CDP-XS5SES shares the dis-
tinctive and tasteful styling of
Sony’s other ES components, with
clearly marked, legible control but-
tons on its black panel and wood-

JOOK . LEUNG
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grain-fimished side panels. In nor-
mal operation, the principal visible
controls are the transport buttons
and a matrix of buttons numbered
from | to 20 for direct access to
tracks. A small knob adjusts the vol-
ume at the headphone jack and the
variable-level output jacks on the
rear apron, which also has a pair of
fixed-level outputs and an optical
digital output. A vertical row of
play-mode buttons are marked CON-
TiINUE (normal operation), SHUFFLE
(random-order  playback), PRO-
GRAM (for user-sclected track se-
quencing), and C iNDEX for the Cus-
tom Index function. A narrow door
at the bottom of the panel hinges
down to reveal thirteen buttons,
most of which operate the player’s
special features. Among them is a
repeat button that toggles between
off and repeating a track, the entire
disc, or the programmed sequence.

O High-Density Linear Converter
in digital-to-analog (b/A) stage
O Rugged construction to
| climiate mechanical noise and
| vibration
| O Independent b/a converter and
‘ analog circuit for each channel
' 0O Separate power transtformers for
analog and digital circuits
O Peak-search to find maximum
! volume level on disc
O Programmable to play as many
l as twenty-four tracks on as many
as six discs in any order
| O Repeats track, entire disc, or
rogrammed track sequence
O Time Edit selects track sequence
for eflicient dubbing
O Fade-out/fade-in; ume interval
. adjustable from 2 1o 10 seconds
O Can store preferred playback
| level for each disc in Custom

L File memory

FEATURES

The disc drawer, which is acousti-
cally secaled to exclude external
noise from the disc compartment,
opens and closes at the touch of an
adjacent button. The display win-
dow below it shows track and index
numbers and elapsed playing time.
It can be switched by onec of the
Custom File buttons to show the
time and number of unplayed tracks
remaining on the disc. A music cal-
endar shows the numbers of the
unplayed tracks (to a maximum of
twenty). The display also provides
information about the settings of
the special operating features.

The CDP-X55ES is supplied with
a wircless remote control that dupli-
cates all of its main front-pancl
operating controls plus a few of the
Custom File controls. It includes
buttons that open and close the disc
drawer, blank the display or have it
show only the current track number

O Can store as many as ten
user-selected index points for a
disc (Custom Index)

I Shuflle play (random mode)

O Timer-controlled operation with
external clock switch

O Front-panel headphone jack

[0 Fixed and variable-level analog
outputs and optical digital
output

O Motor-driven volume control for
headphone jack and variable-
level outputs

O Display of track and index
numbers, clapsed time in track,
remaining unplayved tracks,
status of special features

O Wireless remote control with
volume adjustment, auto-space,
A-B repeat, direct keypad access
to any track up to No. 99

Maximum output level: 2.46 volts

Total harmonic distortion at
1,000 Hz: 0.00164% at 0 db,
0.00148% at —20 ds, 0.00135%
at — 80 di

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

Dynamic range (F1A]): 99 dB

Channel separation: 125 dB at 100
Hz, 125 dB at 1,000 Hz, 117 dB
at 20,000 Hz

Maximum interchannel phase
shift: 0.3 degree at 20,000 i1z

LABORATORY MEASUREMENTS

Frequency response: +0.01,
—0.02 4B from 20 to 20,000 1~

ow-level linearity error (with
dither): —0.3 dB at —70 and
—80 diB, +0.2 dB at —90 db,
+0.1 dB at — 100 dB

Speed error: —0.0012%

Slewing time: 1.4 seconds

Cueing accuracy: A

Impact resistance: top and sides, A

Defect tracking: tracked
2,000-micrometer defects on
Pierre Verany #2 test disc

—
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and the music calendar, step
through index points, and search
slowly or quickly in either direction,
vary the volume setting (the front-
panel control is motor driven), in-
sert a silent interval between tracks,
and repeat any selected portion of
the disc (A-B repeat). The remote
track-selection number matrix also
includes a >20 button that enables
you to key in tracks up to No. 99,

The Sony CDP-X55ES measures
18% inches wide, 14 inches deep,
and 43% inches high. It weighs 27V
pounds. Price: $900. Sony Corp. of
America, Dept. SR, Sony Dr., Park
Ridge, NJ 07656.

Lab Tests

Output voltage from a 0-dB re-
corded test signal was 2.46 volts
(fixed or maximum variable level).
Frequency response was  +0.01

-0.02 dB from 20 to 20.000 Hz,
with channel levels balanced within
0.02 dB. The de-emphasis equaliza-
tion crror was +0.005 dB from 125
to 16,000 Hz.

Channel separation was about
125 dB from 100 to 1,000 Hz, 121.5
ds at 10,000 Hz, and 116 dB at
20,000 Hz. Total harmonic distor-
tion (THD) plus noise at a 0-dB level
was less than —94 dB (0.002 per-
cent) from 20 to 20,000 Hz. Wherceas
most D players exhibit greater dis-
tortion at high audio frequencies
than at low ones. the CDP-X55ES
hit its minimum of 0.0015 percent
distortion at 20,000 Hz. At 1,000 Hz,
the distortion was about 0.0015 per-
cent at all levels below — 10 dB and
reached a maximum of 0.0018 per-
cent at O dB.

The low-level linearity of the
Sony HDLC D/A converters was ex-
ceptional. At —70 and —80 dB. the
error was a mere —0.3 dB. At —90
ds, it was +0.2 dsB, and at — 100 dB
it was only +0.1 dB. A spectrum
analysis of the CDP-X55ES’s noise
output showed it decreasing from
—120ds at 20,000 Hz to — 140 d8 at
300 Hz. At lower frequencies, the
average value continued to drop, to
about — 145 dn at 30 Hz, with mod-
crate variations around the average.
Power-line hum was almost unde-
tectable, — 135 dB or less.

The player’s interchannel phase
shift varied only +0.3 degree from
20 to 20,000 Hz. Its dynamic range
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She enjoys the freedom of a lifestyle
that is about as predictable as the
weather. Music is an important part

of that lifestyle. And because she
loves music as much as she loves life,
she drives a Ford JBL Audio System.
Designed by Ford and JBL to be one of
the most impressive sound systems on
the road. The Ford JBL Audio System is
quickly becoming a sound standard in
automotive audio. Hear it for yourself
at your Ford or Lincoln-Mercury dedaler.
The optional Ford JBL Audio System,
the Sound of Quality in selected Ford,
Mercury, and Lincoln vehicles.
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The Sound of Quality



UpClose Number2

When you listen to Clair Marlo, you know exactly where

i

| 230

Gel an Up Close 10-song CD sampler featuring two Clair Marlo songs and e