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If you've vowed not to compromise this time around,
consider the rich rewards of owning Carver. Each compo-
nent includes unique innovations designed to confront and
solve real-world sonic problems.

Power unleashed: Simultaneous high current/
high voltage output. The TFM-25 is capable of deliver-
ing more simultaneous current, power and voltage into a
wider range of speaker loads than any other competitively
priced design: 225 watts per channel into 8 ohms
20-20kHz with no more than 0.5% THD. Its patented
Magnetic Field Power Supply can draw up to 200% more
line current, store more joules of energy in its unique dis-
tributed capacitance system, and then deliver up to 500%
more current during musical peaks. With the right speakers,
this kind of serious power can achieve a full restoration of
the robust percussive attacks and lightning transients so

necessary to achieving musical realism from digital sources.

Accuracy and musicality through Transfer
Function Modification. Over the past two decades, Bob
Carver has worked on the problem of replicating one power
amplifier’s sonic signature in another dissimilar design.
Through thousands of hours of painstaking tests and mod-
ifications, he has been able to closely match the TFM-25's
transfer function with that of his highly acclaimed
$17,500.00 Silver Seven vacuum tube reference power
amplifier. When you hear the warm, natural sound of the
TFM-25, you'll know that Transfer Function Modifica-
tion is an audible reality.

New flexibility in a classic preamplifier design.
The Carver C-16 is at once a purist, “straight-wire-with-
gain” design and a wonderful wealth of sonic options.
Including individual left/right tone controls with variable
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turnover, full-band Spectral Tilt,

and of course Sonic Holography

with a new Blend control that fur-

ther extends the remarkable spacial resto-

ration abilities of this exclusive Carver technology.
ACCD turns “dirty” FM into fresh air. Unlike any

competitive tuner model. the Carver TX-12 can actually

transform a noisy. multipath distortion-ravaged FM signal

into clean, hiss-free music with full stereo separation. The

key is the TX-12’s Asymmetrical Charge-Coupled FM

Detection circuitry. A lengthy name for a wonderfully fast

solution to expanding your listening possibilities. When

you experience ACCD'’s effect, you may consider the

T X-12% full remote control, 20 FM/AM presets with pre-

view scan, stereo/mono switch and dual antenna inputs,

mere icing on the cake.

MUSICAL

ACCURATE

Hear why we stack up ahead of
the competition. The TFM-25, C-16
and TX-12 are just three of over a dozen
new Carver designs. Each.is designed to
rekindle your sense of musical wonder. It all
begins with a visit to your nearest Carver dealer.

To receive White Papers on Simultaneous Figh Current High
Voltage Trunsfer Function Modification and Sonic Holography,® details
of Spectral Tilt and the name of your nearest Carver Dealer,

call 1-800-443-CAVR, 85 PM Pucific time.

CARVER CORPORATION, LYNNWOQOOD, WASHINGTON, US.A.
Distributed in Canada by evoLuTion (Z) aupio inc. 1(416) 847-8888



‘Do you like art,”

heasked.
“ordo you find
the competition
foo tough?”
. High Fidelity Meefts High Styte
Music is ar art that meers fs match in
Her fingernails danced the JAMO ART® loudspeoxer.
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on the marble bust. Audio from Denmark.
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33,868,800
fimes per second.

That’s
new
technology.

HD76M Compact Disc Player
e -

haman/kardon

A more

musical
experience.
That’s

Harman Kardon.

The most remarkable breakthrough in digital
technology since the introduction of compact disc
players. That’s 3D Bit Stream. Exclusively from
Harman Kardon.

3D Bit Stream turns digital data into musical
experience at 33,868,800 times per second.
(100 times faster than conventional CD players.)

BIT STREAM

|
The 3D Bit Stream CD players offer unsurpassed
linearity, low-level accuracy, and freedom from

phase irregularities. Or, quite simply, 3D Bit
Stream lets the music flow.

From the delicate sound of a classical Spanish
guitar to the driving rhythm of a bass, 3D Bit
Stream captures all the dynamics, dimension, and
drama of a live performance.

Harman Kardon has a history of firsts:

from the world’s first hlgh fidelity receiver.

The first cassette deck to incorporate Dolby*

The introduction of the active tracking tuner.

And now, bit stream technology with totally
discrete analog circuitry in compact disc players.
That’s Harman Kardon. Pioneering technology for
people who love music.

Take your favorite CD to your Harman Kardon
dealer. Listen. And experience the music as you
never have before.

Also ask for a detailed explanation of 3D Bit
Stream, or write: Harman Kardon, Engineering
Dept., 240 Crossways Park West, Woodbury,
NY 11797.

harman/ kardon

H A Harman International Company
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BULLETIN

by Christie Barter
and Rebecca Day

BETTER AM SOUND

The Electronic Industries
Association and the National
Association of Broadcasters have
agreed to join in promoting
high-quality AM sound by
developing a certification mark or
logo to be used on the faceplates
of high-performance AM receivers
and tuners. Under the plan,
receiver manufacturers who have
designed their products in
accordance with National Radio
Systems Committee (NRSC)
guidelines may use the trademark.
The program relies on new NRSC
standards that 1) limit the
bandwidth of AM broadcasts to 10
kHz, enabling manufacturers to
extend the aAM response of their
receivers up to 10 kHz without
suffering interference, and 2)
specify the amount of high-
frequency boost that broadcasters
should add to audio signals.
Complementary equalization in
the receiver restores flat
response and reduces noise.

FLASH FROM TOKYO

Digital audio tape (DAT)
recorders were shown
prominently at this fall's Japan
Audio Fair, some with the circuits
that are said to make possible
direct digital copies from ¢p’s or
DAT’s (but not copies of those
copies). Despite the international
agreement on DAT announced last
July, there is still record-company
opposition to the format in some
countries, and the time of
worldwide introduction of DAT
decks is still uncertain. U.S.
introduction by the end of 1990,
however, seems quite possible.

ON THE AIRWAVES

Newport Jazz '89, featuring
performances by Herbie Mann,
Wynton Marsalis, George
Shearing, and Spyro Gyra, is being
aired by the PBS television
network on November 22....0On
November 25, National Public
Radio will broadcast the opera
Holy Blood and Crescent Moon by
Stewart Copeland, one of the
founding members of the Police,

in a performance by Cleveland
Opera, which gave the work its
world premiére earlier this fall.

PRODUCT NOTES

Thomson Consumer Electronics
has announced plans to
resuscitate the RCA audio brand
name in 1990 with a line of mid-
price to high-end components. . . .
Denon America has reduced the
prices of its high-bias audio
cassettes by 4 to 12 percent. . ..
BASF has added the 100-minute
length to its Chrome Extra II and
Ferro Extra audio cassette lines.
... Pioneer's two new digital
sound-field processors—the
SP-91D ($1,000) and the SP-700D
($700)—employ the company’s
digital signal processing (DSP)
circuit. Pioneer has also
introduced a new audio/video
receiver line, led by the VSX-
95008 ($1,050) with Dolby Pro
Logic. . . . Standard on the new
1990 Nissan 300ZX ($28,000) are
a five-enclosure Bose speaker
system and a Clarion cassette
receiver modified with Bose audio
circuitry. . . . Infinity is using
Monster Cable only for the
internal wiring of its new RS
series of loudspeakers ($85 to
$529 each).

FIVE-FORMAT RELEASES

PolyGram is the first record
company to release albums
simultaneously in all five popular
formats—LP, audio cassette, ¢D,
VHS videotape, and videodisc.
These initial entries in the new
Jazz Visions series include such
titles as “The Many Faces of Bird,”
with Bobby McFerrin, Lee Konitz,
and Bud Shank; “Rio Revisited”
with Antonio Carlos Jobim and
Gal Costa; and “Jump the Blues
Away,” with Etta James, Joe
Walsh, and Albert Collins. No
plans have been announced for
release in the DAT format.

MUSIC NOTES

The summer’s superhit film,
Batman, from which Prince
derived (in part) his superhit
“soundtrack” album, has just been
released on videotape by Warner
Home Video. The videodisc
version is due soon after the first

of the year. . . . Italian conductor
Claudio Abbado is the new music
director of the Berlin
Philharmonic, succeeding the late
Herbert von Karajan. ... Finnish
conductor Esa-Pekka Salonen, an
exclusive Sony Classics/CBS
Masterworks artist, becomes
music director of the Los Angeles
Philharmonic as of the 1991-1992
season. . .. The composer William
Schuman is scheduled to receive
Kennedy Center Honors in
Washington on December 3. . . .
The National Academy of
Recording Arts and Sciences has
fixed February 21 for its next
Grammy Awards presentation
and telecast (on CBS).

HI-FI PHONE CALLS

A new digital coding method
developed by Bellcore, a research
and engineering consortium of
regional telephone companies,
may pave the way for high-fidelity
phone calls. The technology can
transmit stereo audio signals
with a 7-kHz bandwidth over a
single Integrated Services Digital
Network channel, more than
doubling the bandwidth (3 kHz)
now used for telephone sound.

Stereo speakerphones were
demonstrated at a recent Bellcore
technical forum, along with hi-fi
telephone news reports by
reporters on location. Also
demonstrated was a device that
would enable consumers to call
up a music store to audition a
recording through their home
hi-fi systems.

FERRY ALLEN
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The RIA Series

"~ polkaudic

—

RTA 11t

“They provide smooth, fast and incredibly well detailed sound.”




polkaudial

The Speaker Specialists ®

“Polk’s RTA Tower Loudspeakers Combine
Legendary Polk Performance with Contemporary Style.”

Big speaker performance with an efficient use of space.

RTA 11t

The RTA 11t is the finest conventional (non-SDA)
speaker that Polk Audio manufacturers. Its ex-
tremely high power handling (250 watts) and high
efficiency (90dB) provide remarkable dynamic
range from both large and small amplifiers. The
RTA 11t utilizes the same technologically advanced
fluid-coupled subwoofer design found in Polk’s
flagship model. Dual 8" sub-bass radiators are cou-
pled to two 6%:" mid/bass drivers, resulting in a fast,
powerful, deep, and ultra-accurate bass response,
without the boomy, undetailed sound of large
woofer systems.

RTA 8t

In a slightly smaller package, the RTA 8t offers the
same driver complement as the larger, more expen-
sive RTA 11t, and thus shares its benefits of superior
imaging, musicality, and detail.

THE PRINCIPLES OF COINCIDENT RADIATION

Both Polk RTA series loudspeakers achieve the extremely rare combination of good looks and state-
of-the-art performance. The tall, elegantly slender and deep “tower” design cabinets aliow for
substantial internal volume for high efficiency and powerful bass, but only require less than one
square foot of floor space! The small baffle surface area around each driver minimizes diffraction
(sonic reflections), thereby insuring outstanding imaging and low coloration.

Positioning the 1” silver-coil dome tweeter between the two 62" trilaminate polymer bass/midrange
drivers achieves what is called “coincident radiation.” This means that both the mid- and high-
frequencies appear to radiate from the same place on the baffle resulting in perfect blending at the
critical crossover point. (See illustration, below).

Polk RTA speakers have an uncanny ability to perfectly repraduce the human voice, pianos, guitars,
and every other instrument whose faithful reproduction demands superlative midrange and high-
frequency performance. Bass and percussion instruments are accurately reproduced with full
visceral power and realism, without the heaviness, boominess, or lack of detail that plague

lesser designs.

The discriminating listener who seeks state-
of-the-art performance and design will find
the quintessential combination of both in
Polk's RTA series loudspeakers.
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The perceived source of sound
of two identical drivers is
centered in the area be-
tween them.

In the Polk RIA Joudspeaker,
the tweeter is positioned at the
acoustic center of the drivers.

Drivers and tweeter appear to
operate together as an ideal
point source resulting in pre-
cise imaging, uniform disper-
sion and startling midrange
accuracy.

Tower Speakers

Where to buy Polk Speakers? For your nearest dealer, see page 166.
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Digital Differences

In his September “High End™ col-
umn, Ralph Hodges concludes that the
days when digital reproduction was de-
scribed as “perfect” and having “no
audible differences” are behind us.
Pcople who have selected €D players on
the basis of features rather than sound
quality don’t realize what they could be
missing,.

Four years ago | purchased what was
then a state-of-the-art (according to
STEREO REVIEW tests) €D player. Two
and a half years ago | purchased a newer
model that exhibited significantly better
sound. Recently, on the basis of STEREO
REVIEW's December 1988 study by Ken
Pohlmann, I purchased another top CD
player, and 1 was astounded by the
improvement in sound. It was like
changing from LP's to CD's. Both the
bass and treble seem to have an
extended range, the bass more volumi-
nous and better defined. the treble
sweeter and more open. The increased
definition has enabled me to hear many
instruments that were previously muf-
fled, and discs 1 rarely listened to be-
cause of their harshness now sound great.

ARTHUR M. WELLS
Gainesville, FLL

Gershwin and Sullroan

Eric Salzman incorrectly stated, in his
October review of the latest recording of
Gershwin's Porgy and Bess, that this
opera established a record for contin-
uous performances of a new opera. The
present world's record is held by Sir
Arthur Sullivan’s Ivanhoe, which had
more than 155 performances in its ini-
tial run in 1891. Ivanhoe’s second full
recording will soon be released by Pearl
Records.

BRUCE GREENGART
Brooklyn, NY

Recording Rock

Ken Pohlmann states in October
“Signals™ that *a professional rock
monitor must provide very high sound-
pressure levels.” That's totally untrue.
Way back in the dark ages of the Seven-
tics, rock engineers thought that ex-
treme volume was good. Today the
thinking engincer knows that because of
the Fletcher-Munson curve, a recording
will sound terrible at low volume if it is
mixed at high volume. Morecover, in the
studio the car will quickly become very
fatigued, and thus useless, under such
circumstances.

CRAIG PATTERSON
Evergreen, CO

Ken Pohimann replies: My office ad-

Jjoins a professional recording studio.

and I travel to dozens of studios a year.
In my experience, most rock engineers
continue to monitor at levels 20 1o 40 di
higher than home listening levels. I cer-
tainly cannot condone these high levels,
which do fatigue the ear and can cause
permanent hearing damage. Incidental-
Iy, the Fletcher-Munson curves, reflect-
ing work done in the 1930's, are no long-
er used, having been replaced by newer
data from Robinson and Dadson.

The Basics

I am a charter subscriber to STEREO
REVIEW. I built my first hi-fi system in
the late Forties from individual parts |
bought from an Allied Radio catalog.
using a diagram a fellow engineering
student at Cornell drew for me. Many
systems later, I find that although vari-
ous responsibilitiecs and activities have
prevented me from keeping up with the
technical aspects of hi-fi, | am enjoying
my system more than ever because of
technical advances, especially CD’s.

The point of all this is to commend
you on the series “The Basics™ by lan
Masters that started in October. This
will bring me up to date at long last.

Pu1Lip F. SEARLE
Naples, FL

Loudspeaker Sound

“How to Buy Speakers” by lan G.
Masters (September) left out a vital con-
sideration: Speaker buyers need to con-
sider whether they want units that
create or re-credte music. In most re-
cordings of pop and rock and clectronic
instruments, the speakers are part and
parcel of the creative process. “Loud-
speaker sound™ may make an affirma-
tive contribution, and may even be
counted upon by musicians and pro-
ducers to supply a coloristic touch and
panache. To realize what the musicians
and producers intended, then, you must
use loudspeakers (and acoustics, if pos-
sible) similar to the ones they used for
studio sound checks.

But a re-creative loudspeaker is nor
part of the creative process. It has a
tougher job to do. The music and sound
it may be called upon to reproduce is
not disciplined by the speaker’s own
characteristics and limitations. In a
re-creative loudspeaker, “loudspeaker
sound™ is anathema. Such a loudspeak-
er may scem bland playing pop, rock,
and electronic material, but it may be
just the thing for re-creation of the deli-
cacy and balance of a Baroque chamber
orchestra.

You can't sclect good re-creative
loudspeakers by comparing them with
one another to hear which sounds “bet-
ter.” You've got to compare them with
fresh aural memory of the real thing.
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LEAVING A |
SYMPHONY'
UNFINISHED
SHOULD BE UPTO THE
COMPOSER.
NOT YOUR TAPE.

Schubert had a pretty good
reason for not completing music.
He died.

But abrupt endings while tap-
ing CDs are not so excusable.
Which is why Maxell now offers
100-minute cassettes designed

specifically for digital sources.
With superior frequency
response and noise reduction,
they actually rival CDs in sound
quality. And with an extra ten minutes of

recording time, they do the same in sound quantity.
Instead of being frustrated by the shortcomings of other i

POSITION
(¢ TYPE NI-HIGH (Cr02)

Cassette Mo< GE
C RAN

ENDED DYNAM!

Exrzxca.LENT LOW NOIS

15Om/490ft

tapes, try our new XLII 100 and XLII-S 100. And you may
never have to settle for Vivaldi’s “Three-And-A-Half
Seasons” again. o L300 A 20 e i, . 200 m BXE I I
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The latest development
in carousel CD changers
from the people who

developed them first.

darity and accuracy to recorded music. Then, on the ~ expect from the Leader in Dig
theory that you can’t get too much of a great thing, ~ CDP-C800 gives you convenience features like 32-track
Sony developed the world’s first 5-disc carousel (D programming, “Shuffle Play” and our exclusive
changer oncf) multiplied the stunning advantages of Custom Fi?eTM that memorizes titles and playback
digital sound fivefold. __ instructions for up to 227 discs. What's more, Sony’s
Now, while others strive to imitate our carousel caroused (D changers even play 3-inch discs
design, Sony introduces a new generation of 5-disc without adapters. And with the fastest disc-to-
carousel (D changers. Each with the benefits of our .~ disc access time available today, you'll spend
unsurpassed experience plus the latest advances more fime listening to music and ress time
and refinements in digital technology. waifing for discs to change.

The Sonr] (DP-C800 DiscJockey™ (D chun?er, That's just the beginning of Sony’s complete

for example, has an 8x oversampling digital filter, line of 5-disc carousel (D changers. Take one for a
Dual 18-bit Digital-to-Analog converters and Sony’s spin. You'll see why our (D changers have the com-
patented noise shaping circuitry. All of which allows petition going around in dircles.

you fo enjoy the full dynamic range that your
SONY.

Copyright 1989 Sony Corporation of America. All rights reserved. Sony, Discjockey, Custom File, and The Leader in Digital Audio are trademarks of Sony THE LEADER IN DIGITAL AUDIO™
CIRCLE NO. 77 ON READER SERVICE CARD




(D changer.

Package A

Paul Young: Between
Two Fires

Loverboy: Wildside

Various: Ruthless People
Soundtrack

Europe: Out Of This World

Bonus CD-3

Package B

Bob Dylan: Down lo The
Groove

Judas Priest: Rom It
Oown

Europe: Out Of This World

Loverboy: Wildude

Bonus CD-3

Package C

Europe: Out Of This World

Earth Wind & Fire:
Touth The World

Don Johnson:
Heortheot

The Hooters: (ne Way
Home

Bonus CD-3

Mail this coupon ond o ((g
Sony free CD O

(D Chonger Model &

F———————————————

y of your dated sales receipt to
er, PO.Box 1147,
Terre Haute, Indiana 47811

I've enclosed a copy of my dated scles receipt for my
Sony €0 changer. Here are my package preferences listed
from1to 6. {Sony reserves the right to
substitute any package or title based
on supply or availability.)

Package A Package B Package (
Package D Package E Package F
Nome

Address

City Stote

Offer limited 10 one per household or oddress. A copy of
your soles receipt must be doted between September |,
1989 and December 31,1989, All request forms mus? be
ostmarked by Jonuary 31,1990. Vaid where prohibited
gy low, Offer vatid only in Continental US {excludin
Alaska and Hawaii). Please oflow 4-6 weeks for de?ivery.

SONY

THE LEADER IN DIGITAL AUDIO™

The latest
development
from Sony and

CBS Records:
5 free CDs.

Buy any Sony home DiscJockey® 5 or 10-disc
chonger between September 1,1989 and
December 31,1989 and receive o package of four
5-inch (D olbum titles from thase listed below,
plus a bonus (D-3 featuring top artists like
The Bangles, Chicago ond Sode. Just fill in the
coupon below and list your preferred pockage
choice in order {1 through 6) and mail it with
o copy of the doted sales receipt for your Sony

Package D

The Hooters: One Way
Home

Various: falkwoys

Dolly Porton: Rainhow

Various: Ruthless People
Soundtrack

Bonus CD-3

Package E

Bob James: Lucky Seven

Variaus: (1l Jozz Sompler

Claude Bolling: Ploys
Ellington

Boz Skaggs: Other Roods

Bonus CD-3

Package F

Gregory Abbott: Shoke
You Down

Henry Lee Summer:
Henry Lee Summer

Q.J). Jones: (10

Boz Skaggs: Other Roods

Bonus CD-3

Dote Purchosed

LLETTERS

You have to be a frequent concert, reci-

tal, opera, or folk-festival attender, or
become one.

JOHUN WITHEY

Wimberley, TX

“Elektra”

Robert Ackart’s August review of the
new recording of Strauss’s Elektra has
me utterly mystified. Mr. Ackart says
that conductor Seiji Ozawa's previous
recadings have sometimes struck him as
“polite, correct, perhaps a bit too ‘civil-
ized.” " I abandoned Boston Symphony
performances and recordings a few
years ago. sated with strings that climb
in pitch whenever they get louder and
with coarse, swamping brass.

Having seen or heard bits of Hilde-
gard Behrens clsewhere, I was reluctant
to give in to Mr. Ackart’s advice to hear
her “precise delination of the complex
character” of Elektra. | found that it was
the same as always with Behrens: The
role of a courageous, determined wom-
an is sung with a dramatic bellow each
time an emotion is to be shown by
either a high or a low note. And Mr.
Ackart says not a word about the cuts,
in particular the enormous slab hacked
from—what else?—the dithcult long
solo trom Elcktra to Klytimnestra.

RICHARD SEBOLT
Springheld, MA

Analog Deficiencies

Ken Pohlmann’s claim, in the August
“Signals,” that analog tape casscties are
even remotely close to digital record-
ings in terms of sonic clarity is outright
wrong! Any music with dynamic
changes (loud to sott) will immediately
show the flaws in analog tapes. Though
[ must adnmit that Dolby SR /mproves
the usual sound quality of analog tapes,
let us not forget that the system was
designed to cover up deficiencies in
analog sound reproduction.

Digital audio tape cassettes are 100
ceapensive for consumers today, but au-
dio protessionals know that DAT is a
major technological breakthrough.

[DELFEAYO MARSALIS
New Orleans, LA

Ken Pohlmann replies: While music
with a wide dyvnamic range reveuls the
analog noise floor, most recordings have
a very narrow range, and for these ana-
log technology works quite well. Digital
audio will eventually trivvnph, bur for
now, analog isn't bad.

CD Changers

The article on €D changers by lan
Masters in July barely scratched the sur-
face of features that make changers the

Holy Grail of listening enjoyment.
True., a changer involves added ex-
pense, but consider the a()y;mlagcs of
storing your music permanently in
changer cartridges. Besides a major sav-
ing in space, you never have to touch
your recordings to play them; that alone
justifics the expense, for repeated han-
dling ts the curse of every other
recorded-music format.

To anyone who listens 1o popular
music, having a hundred selections by
millions of dollars of musical talent at
your tingertips from the comtort of an
easy chair is as good as it gets.

JOHN NAGY
Sequim, WA

How can you tout the power, accessi-
bility, and utility of a CD changer in this
day and age when each record manufac-
turer’s CD’s are so intensely different? |
recently went to a single-play machine
for my upgrade player because of the
time | spent adjusting my system be-
tween discs. I had 1o get up anyway, so
why use a changer?

THOMAS L. FARNEY
Hermiston, OR

Findmg Videodiscs

The kaser videodisc is a very exciting
medium, but | have been very frus-
trated in trying to obtain discs. Local
dealers will not order classical-music
discs or claim they are unavailable. The
Voyager Co. has videodiscs of movies
only. The only places I have been able
to buy classical videcodiscs are Tower
Records stores in Boston and New York
City. Do other readers have as much of

a problem in locating discs as [ do?
DONALD W, RICHMAN
Martinsville, VA

You are not alone. The medium is relu-
tively new, and there are not as many
retail cutlets as there surely will be as
more and more people are converted.
Meanwhile, try these two mail-order
sources: LaserDisc Fan Club, 1-800-
322-2285, and U.S. Video Source, 1
800-USA-DISC (1-800-872-3472).

Corrections

A last-minute addition to the “Sys-
tems” ensemble teatured in October
was an Audio Control PPhase Coupled
Activator. It appears in the photo on
pages 100-101 but was not mentioned
in the text.

The review of Leonard Bernstein's
Deutsche Grammophon recording of
the Mahler Symphony No. | on page
145 in September gave the wrong cata-
log numbers. The LP, cassette, and CD
versions are 427 303-1, 427 303-4, and
427 303-2, respectively. [}
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For music purists For music purists
with an unlimited budget. with limited space.

In the relentless pursuit of musi Now Infinity introduces another
cal perfection, Infinity has created Reference Standard for people
some of the world’s best whose passion for music
sounding speakers. Includ- ey Must l.)c in harmony with
ing one for the decidedly their living space: the
well-heeled: the 7% foor, {  Environmental Reference
$50000 Infinity Reference ! Standard Serics.

Standard V. Acclaimed inter- | ‘ Infinity ERS ¢nviron-
nationally as the most sonic- ! | mental in-wall speakers use

ally-accurate speaker ever no floor or shelf space, and

made. (With untimited space = = they can be painted to match
and budget you might choose or accent your room’s decor.
the imposing sound—and imposing  In short, they ofter the best of both

presence—of the IRS V) worlds—flling your rooms with

spacious, extremelv accurate stereo
sound, but without imposing on your
environment.

Audition the phenomenal KRS
Series speakers and pick up vour copy
of “Infinity Answers Your Questions
On Environmental Sound” Only at
a sclected Infinity ERS dealer.

INfinity

Ve get vou back to what it all about. Music.

For literature and the nume of your nearest Infinity dealer, call (800) 765-5556. In Canada, call (416) 294-4833, 1. Roy Gray. 1.td
©1989 Infinity Systems, Inc. HA Harman International Company.



DISCWASHER

The FG 1620 is the top model in
Discwasher’s SpikeMaster line of surge
suppressors. Approved by Underwriters
Laboratories and carrying a lifetime
warranty, it was designed to protect all
types of eclectronic equipment from ex-
cess voltage, noisc interference, spikes,
and other power-line irregularities that
can cause equipment problems such as
loss of data and shortened useful life. It
has an illuminated power indicator and
four outlets. Price: $114.95. Discwash-
er, Dept. SR, 4310 Transworld Rd.,
Schiller Park, IL 60176.

Circle 120 on reader service card

GOODMANS

The Maxamp Remote powered mini-
spcaker from Goodmans of England
was designed to provide a secondary
music system when used with a portable
CD or cassette player. A remote sensor is
built into one of the speaker cabinets so
that a user can contro! muting. balance,
and tone from an infrared handset. The
amplifier is rated at 25 watts per chan-
nel. Dimensions are 10Vs x 6% x 8
inches. Price: $425 a pair. Goodmans of
England, Dept. SR, 1225 17th St.,, Suite
1430, Denver, CO 80202.

Circle 121 on reader service card

NEW PRODUCTS

CARVER

The CT-17 preamplifier/tuner incor-
porates Dolby Pro Logic surround-
sound processing as well as Carver's
proprietary Sonic Holography Genera-
tor and Asymmetrical Charge-Coupled
FM Detector circuits. Other features in-
clude *“‘stadium™ and **hall” synthesized
rear-channel surround modes, twenty
station prescts for AM or FM, seven

INFINITY

Infinity’s Reference Standard 5 Kap-
pa loudspeaker is a two-way system
that’s said to incorporate many of the
technological features of the more ex-
pensive Kappa models. Its 6%2-inch, in-
jection-molded woofer cone uses poly-
propylene for low coloration and graph-
ite fibers for rigidity and superior tran-
sient response. The EMIT k tweeter is
an improved version of Infinity’s pla-
nar-magnetic tweeter, which is said 1o
extend frequency response to 45,000 Hz.
The crossover uses Solen polypropy-
lene-film capacitors and high-quality
inductors. The cabinet measures 17 x
10%2 x 9 inches. Price: $399 each. Infin-
ity Systems, Dept. SR, 9409 Owens-
mouth Ave., Chaisworth, CA 91311.
Circle 122 on reader service card

Jvce

The JVC RX-701V surround-sound
recciver features JVC's Compu Link
Source Related Preset for one-touch op-
eration of a sterco system. Users can
program the volume, cqualization, sur-
round-sound mode, balance. and loud-
ness contour for each source into mem-
ory; whenever a source is selected the
paramecters are adjusted automatically.

audio inputs, three-way tone controls, a
high-cut filter, separate input sclectors
for listening and recording, and a sec-
ond volume control for multiroom and
room-10-room applications. The CT-17
comes with a full-function wireless re-
mote control. Price: $799. Carver Cor-

poration, Dept. SR, P.O. Box
Lynnwood, WA 98036.

1237,

The AM/FM tuner section has forty pre-
sets. The front-channel amplifier scc-
tion is rated for 80 watts per channel
into 8 ohms in stereo mode, 70 watts in ‘
surround mode; the rcar channels are
rated at 12 watts. Price: $540. JVC
Dept. SR, 41 Slater Dr., Eimwood Park.
NJ 07407.

Circhke 123 on reader service card
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Avideoreceiver
designed for audiophiles.




An audio receiver
designed for videophiles.
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NEW PRODUCTS

YAMAHA

The Yamaha CDX-920 compact disc
player uses the company’s Super Hi-bit
technology, in which series-loaded 18-
bit digital-to-analog converters with
four “floating” bits are said to achieve
the effective linearity of a 22-bit system.
The CDX-920 also has eight-times-
oversampling digital filters and a digital
de-emphasis circuit. Convenience fea-
tures include twenty-four-track ran-
dome-access programming, five-way re-
peat, direct track access, and an infrared
remote control. It is available in black
or titanium finish. Price: $699. Yamaha
Electronics, Dept. SR, 6722 Orange-
thorpe Ave., Buena Park, CA 90620.
Circle 124 on reader service card

SOUNDCRAFTSMEN

The Soundcraftsmen Pro-PT Two
*Pre-ceiver,” a preamplifier/tuner, in-
corporates complementary metal-oxide
semiconductor (CMOS) switching. The
source inputs include CD/DAT, phono,
two tape decks, and one audio/video
source. There are tape-dubbing facilities
and an extra pair of line outputs for sur-
round-sound applications or a subwoof-

er/satellite system. The digital-synthesis
quartz-PLL AM/FM tuner section has au-
tomatic scanning and thirty-two station
presets. The rear pancl has three AC con-
venience outlets, one unswitched and
two switched. Price: $449. Soundcrafts-
men, Dept. SR, 2200 S. Ritchey, Sante
Ana, CA 92705.

Circle 125 on reader service card

TRACK

THE QAL OF PRCPTRSOMACE

Record and Stylus Mainienance

“Remore Static, Clenn and
extend Recorst Life™

TRACKMATE

The patented brush system in Track-
mate's TM 451 record cleaner does not
require that the user put pressure on a
spinning record, which the company
says can harm a turntable’s bearings.
belt. and motor. Instead, the cleaning
brush is mounted onto the platter’s cen-
ter spindle and rotated by hand around
a stationary record. The brush has dif-
ferent types of fibers to lift surface dust,
to break up and absorb debris in the
grooves, and to reduce static charge.
The record brush, a stylus brush, and a
supply of cleaning solution in an appli-
cator are housed in a ctamshell storage
box. Price: $19.95. Trackmate, Dept.
SR, 1.D.A., East Wall Rd., Dublin 3,
Ireland.

Circle 126 on reader service card

RAINBOW RAX

Rainbow Rax modular rack units can
be set up in a wide variety of configura-
tions and sizes. Maximum width and
depth for a single bay are 30 inches, and
each tempered-steel shelf is designed to
hold as much as 200 pounds of equip-
ment. The racks are sold by the piece
directly by the company and come with
the necessary wrenches and a rubber
mallet for assembly. Users can expand
the racks later as needed. Price: between
$250 and $275 for a four-shelf unit,
depending on shelf size. Rainbox Rax,
Dept. SR, 2704 Manhattan Ave., Suite
A, Manhattan Beach, CA 90266.
Circle 127 on reader service card




Perlman: Mozart,
Sinfonia Concertante
25032*

Vivaldi, Concerto “L'Amoroso;” 5 more
The English Concert/Pinnock. “Lusclous
[sound].”—Billboard Archiv 25187*
Heifetz: The Decca Masters, Vol. 1
Humoreske, Clair de lune, Golliwog's
Cakewalk, many more. MCA 00604

Respighl: The Pines Of Rome; The Foun-
tains Of Rome; Roman Festivals « The
Philadelphia Orch./Muti. Angel 34443

Rachmaninov, Symphony No. 1+ Con-
cert%ebouw Orchestra/Ashkenazy. “Ful

of churning, driving energy."—Fantare
London 15347*
The Academy—By Request «+ Academ

St. Martin-in-the-Fields/Marriner. Sheep ay
Safely Graze, more. Angel 54094

Beethoven, Symphonies Nos. 2 & 8 - Lon-
don Classical Players/Norrington. “Brilliantly
executed.”—QOpus Angel 00466
Rhapsody In Electric Biue - Jeflrey Reid
Baker, synthesizers. Rhapsody In Blue, 3
Preludes, more. Newport Ciassic 34647

Emanuel Ax: Beethoven, Plano Conc. Nos.
83469

1& 2 « Previn, cond. RCA
Beethoven, Symphony
No. 6 (Pastorale);
more - Royal Phil./
Previn. RCA 43612
D. Scarlatti, 7 Sonatas;
Larghetto; more < Nar-
ciso Yepes, guitar.
OG 15497
Tchaikovsky,
Sz mphony No. 4
Chicago Symghony
Orchestra olti
London 25038*
Holst, The Planets + Montreal Symphony
Orchestra/Dutoit. London 15448
Dvotak, Sym. No. 8; more + Dohnanyi
Cleveland Orch. London 15042

Rossini, Overtures - Barber Of Seville, more
Orpheus Chamber Orch. DG 15527

Mahler, Symphony No. 4 - Concertgebouw
OrcheslrafBernste% DG 15526*

Vivaldi, 9 Concerti a Quattro - | Musici. “A
must."—Fanfare Philips 15313

Saint-Saéns, Symphony No. 3 (Organ)
Montreal Symphony’ utoft. London 15529

Bach, Brandenburg Concertos Nos. 4-6
The English Concert/Pinnock. Archiv  25417*

Berlioz, Symphonie Fantastique ¢+ The
Philadelphia Orchestra/Muti. Angel 54244

Accardo: Bach, Violin Conc. -Chamb. Orch.
of Europe. Philips 25162

Vivaldi, 4 Seasons « Simon Standage,
356

English Concert/Pinnock. Archiv 15
Periman: Brahms, Sonatas for Violin &
Piano; more * Angel 33760

Mozart, Piano Concertos Nos. 20 & 21
Maicolm Bilson, fortepiano. Archiv 25208
Tomita's Greatest Hits « The Planets, Bolero,
Pachelbel Canon, more. RCA 53955
Suppe, Overtures - Light Cavalry, more.
Montreal Sym./Dutolt. London 2519
Ashkenazy: Mozart, Plano Concertos
Nos. 8 (Lutzow) & 9 (Jeunehomme)
London 15418
Beethoven, Triple Concerto - Mutter, Ma,
Zeltser. Karajan conducts. DG 05319*
Newman: Bach, Organ Works « Prelude &
Fugue in C, more. Newport Classic 34604

IPS/6550 E. 30th St./Indianapolis, IN 46219

Barry Douglas: Brahms, Piano Concerto
No. 1+ London Symphony Orchestra/
Skrowaczewskl. RCA 00732

Andres Segovla Plays Bach - Chaconne,
Siciliano, 3 Pieces For Lute, Gavotte en Ron-
deau, more. MCA 63600

Salerno-Sonnenberg: Mendelissonn, Violln
Concerto; Salnt-Saéns, Rondo capriccloso
Angel 34670

Krystian Zimerman: Chopin, The 4
Ballades « Plus Barcarolle & Fantasie in F
Minor. “Dramatic."—Gramophone DG 15332

Ravel, Boléro; La Valse; Rapsode Espag-
nole; Alborada del Gracioso « Montreal
Symphony Orch./Dutoit. London 15199

Jascha Heifetz: Bruch, Violin Concerto No.
1& Scottish Fantasy; Vieuxtemps, Concer-
toNo. 5 <RCA 44363*

Ravel, Plano Concerto; Concerto For The
Left Hand - Argerich & Béroff, pianos. London
Symphony/Abbado. DG 15468

Pavarotti At Carnagie Hall
Songs and arias by Schubert,
Verdi, Flotow, Liszt, Scarlatti,

others. London 15311
.
Dvorak
| New World
3 Sym
nd
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DEUTSCHE GRAMMCPHON o RCA o PHILIPS
ARCHIV o L'OISEAU-LYRE ® ANGEL ® NEWPORT CLASSIC
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plus shipping
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Ute Lemper Sings Kurt Weill -+ Mack The
Knife, Speak Low, I'm A Stranger Here Myself,
11 more. London 15163

Copland, Billy The Kid; Rodeo (Complete

Ballets) « St. Louis Symphony/Slatkin.
“Brilliant,”—Gramophone Angel 41490

Amazing Grace—All
Time Bagpipe Favorites
Title song, 16 more

Pro Arte/Fanfare 24616*

Prokofiev, Peter And The
Wolif; Tcheikovsky,
Nutcracker Suite « Dud-
ley Moore, narrator
Boston Pops/Willlams.
Philips 15137

Handel, Music For The
Royal Fireworks Concerti a Dua Cori Nos.
2 & 3 English Concert/Pinnock. Archiv 25375

Classic Marches - St. Louis Sym./Slatkin.
Rakoczy March, Turkish March, Weddin
March, Radetzky March, more. RCA

Adams, The Chairman Dances * Plus Chris-
tlan Zeal And Activity, more. San Francisco
Symphony/deWaart. Nonesuch 00491
Beethoven, Symphony No. 6 (Pastorale); 2
Overtures - Academy of Ancient Music/Hog-
wood. L'Oiseau-Lyre 25397
Mozart, Clar. Conc.; Horn Conc. 1 & 4
Neidich, Jolley. Orpheus Chamber Orchestra.
DG 15481

Van Cllburn: Rachmaninoff, Piano Sonata
No. 2; Prokofiev, Piano Sonata No. 6;
more « RCA 00607

Compact Dlsc

- —

Initial

City_
Tel
elephone ( ke |

Signature

IPS 536

State__

*Note: Selections marked (+) are available on CD only.

— -

LastName

Stravinsky, Petrouchka; Song Of The
Nightingale; 4 Studies - Montreal Symphony
Orchestra/Dutoit. London 15331

Into The Woods - Bernadette Peters &
original cast. Title song, No One Is Alone,
many more. RCA

61656

Strauss, Don Quixote; Burleske - Janigro,
cello; Janis, piano. Chicago Symphony
Orchestra/Relner. RCA 63643*

Ashkenazy: Rachmaninoy, Piano Concerto
No. 3 - Concertgebouw Orchestra/Haitink.
“Fabulous."—HI-Fi News London 25157
Gregorlan Chant+ Schola of the
Hofburgkapelie. Philips 15434
Nazareth, Brazilian Waltzes & Tangos
Arthur Lima, piano. “Record of the Yearl"
—Stereo Review Pro Arte 83731*

Handel, Water Music + The English Concert/
Pinnock. “The playing is everywhere fresh and
vital."—OQvation Archiv 15306
Stravlnskr, Petrouchka; Song Of The
Nightingale; more « Montreal Symphonx/
Dutoit. London 15331

Cassette *

—

~ (PLEASE PRINT)

_Apt

__Zip.

Members who chcose CDs will be serviced by the BMG Compact Disc Club and will receive CD Discovery 19times a
year (about every 3 weeks). Full membership details will follow with the same 10-Day. no-obligation, no-minimum
purchase privilege. Current BMG CD Club members not eligible for this offer.
Limited o new members; continentat U.S.A. only: one membership per family. ‘We reserve:the
right to request acditianal information or reject any applization. Local taxes. it any, will be added
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James Galway & Kazuhito Yamashita:
italian Serenade « Charming pieces by
Paganini, Rossini, Bazzini, others. RCA 73824

The Movies Go To The Opera - Great Opera
themes from Moonstruck, Fatal Attraction,
Raging Bull, more. Angel 14806 *

Dvoték, Symphony No. 7
The Cleveland Orchestra/
Dohnéanyi. “One of the
finest."—Digital Audio
London 15018

Strauss, Aiso sprach
Zarathustra; Der Rosen-
kavalier Waltzes; more.
Chicago Symphony
Orchestra/Reiner. ECA 63627*
Rags And Riches - David
Dusing Singers Bill Bailey
Won't You Please Come Home; many more.
Newport Classic 01036

Viadimir Ashkenazy: Mozart, Plano Con-
certos Nos. 11 & 14 - Philharmonia Orchestra/
Ashkenazy. London 25424

The Mystery Of Buigarlan Voices
Bulgarian State Radio & TV Femaie
Choir. "Absorbing...haunting."—Fanfare
Nonesuch o087
Féte & ia Francaise - Montreal Symphony
Orchestra/Dutoit. The Sorcerer's Apprentice,
more. London 25235
World's Greatest Overtures - 1812, Poet &
Peasant, Die Fledermaus, Egmont, Academic,
Flying Dutchman, more Pro Arte. 24789*
Rachmaninoff, Piano Concerto No. 2;
6 Etudes-tableaux - Evgeny Kissin, piano.
London Sym./Gergiev. RCA 00915
Copeland, Appaiachian Spring (Complete);
Cort macabre (from Grohg); more - St.
Louis Sym./Slatkin. Angel 54176
Mozart, Overtures - Magic Flute, Marriage Of
Figaro, Don Giovanni, more. Academy of St.
Martin/Marriner. Angel 34267
Gershwin, Catfish Row: An American In
Paris, Cuban Overtures, more - Siatkin
St. Louis Symphony. Angel 14877

zhak Periman: Brahms, Violin Concerto
Chicago Symphony Orch./Giulini. A Grammy
Award Winner! Angel 63343

Mozart, Serenade No. 3; more « Academy of
Ancient Music/Hogwood. “Played with..
style."—Fanfare L'Oiseau-Lyre 15000*

Viennese
Bonbons/Maazel
15287*

Andrés via Plays Rodrigo, Ponce &
Torroba - Fantasia para un Gentilhombre,
Castles Of Spain, more. RCA 63579

Simon Rattle: The Jazz Album - Rhapsody
In Blue, Ebony Concerto, more. London Sin-
fonietta, others. Ange!

BY Request - The Boston Pops/Williams.
Olympic Fanfare, many more. Philips 25360

1
/Solti 25179

Beethoven, Sympho1y No. 9 (Choral)
Kenny, Walker, Power, Salomaa. London
Classical Players/Norrington. Angel 00467

Syncopated Clock & Other Leroy Anderson
Favorites - Fiddie Faddle, more. Kunzel/
Rochester Pops. Pro Arte 24767*

Ravel, Mother Goose (Complete); Le Tom-
beau de Couperin; Pavane; more - Montreal
Symphony Orch./Dutoit. London 25197

The Pearl Fishers - Golden Age perfor-
mances by Jussi Bjoerling with Robert Merrill,
Licia Albanese, others. RCA 00992

Canadian Brass: More Greatest Hits
Barber, Adagio; Bach, Wachet Auf; more by
Gershwin, Bizet, others. RCA 64348

Ashkenazy: Rachmaninov, Piano Concerto
No. 1; Rhapsody On A Theme Of Paganini
Haltink conducts. London 25153

Bach, Brandenburg Concertos Nos. 1-3
English Concert/Pinnock. “Among the best
sounding CDs."—Fanfare Archiv 15541*

The Legendary Enrico Caruso « 21 favonite
arias including Vesti la glubba, La donna é

ARCHIV e 'OISEAU-LYRE e ANGEL

© NEWPORT CLASSIC

Pictures At
An Exhibition
Montreal Sym.
Dutoit

25314

Kirl te Kanawa Sings Gershwin - Somebody
Loves Me, | Got Rhythm, The Man | Love,

Summertime, more. Angel 70258
Michael Feinstein: Pure Gershwin - S'Won-
derful, Embraceable You, Liza, more
Elektra. 54173
Mozart, Eine kleine Nachtmusik ¢ Plus
Pachelbel, Canon; more. Academy of St. Mar-
tin/Marriner. Philips 15530

itzhak Periman: French Violin
Showpieces « N.Y. Phil./Mehta. Carmen-Fan-
tasy, Tzigane, Havanaise, more. DG~ 15457

Anythlng Goes « Broadway revival cast. Title
song, | Get A Kick Out Of You. Friendship,
many more. RCA 43950

Andrew Lloyd Webber, Varlations; Willlam
Lloyd Webber, Aurora - Julian Lloyd Webber,
cello. Maazel cond. Philips 15473

The Digital Fox - Organist Virgll Fox plays
Toccata & Fugue in D Minor; Widor, Toccata;

mobile, more. RCA

INSTANT HALF-PRICE BONUS PLAN

34274*

SAVE

0%

Unlike other clubs, you get
50% off Bonus Savings with
every CD you buy at regular
prices, effective with your first
full-price purchase!

IPS 536
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more. Bainbridge 62889

ftzhak Perlman: Mozart, Violin Concertos
Nos. 3 & 5 - Vienna Phil./Levine. “Extraordi-
narily rich."—Fanfare DG 15146

James Galway's Greatest Hits - The Man
With The Golden Flute plays Memory, Angel
Of Music, Greensleeves, more. RCA ~ 73233

This remarkable $1 offer is being
made to introduce you to an
outstanding classical music
membership—with never any
obligation to buy.

You'll find hundreds of outstanding albums
in each issue of the Society's magazine,
which will be sent to you approximately
every 4 weeks. That gives you 13 conve-
nient, shop-at-home opportunities a year,
but there is no obligation to accept any
offering at any time.

You choose only the music you want!
If you'd like to accept the Main Selection,
you need not do a thing. It will be sent
automatically. If you'd prefer an alternate
selection or none at all, just mail back the
Notification Card by the specified date.
You'll always have at least 10 days to
decide. But if you don't, you may return
your Main Selection at our expense. You
may cancel your membership whenever
you wish, simply by writing to us. Or, re-
main a member and take advantage of
future money-saving bargains.

3 Compact Discs or Cassettes
for just $1!

Begin your membership now by choosing
any 3 albums shown here for just $1, plus
shipping and handling. Send no money
now. We want you to judge for yourself
before you decide to buy. If not delighted,
return your 3 albums at the end of 10 days
without obligation. (Shipping and handling
added to each shipment.)




NEW PRODUCTS

SHERWOOD

The Sherwood CD-1182R is the com-
pany’s top-of-the-line single-disc CD
player. It has an eight-imes-oversam-
pling digital filter and dual digital-to-
analog converters. Features include a
headphone jack with volume control,
repeat of a track. disc, programmed
sequence. or random sequence, auto

DISCONCEP TS

Disconcepts’ CD-40 hardwood com-
pact disc holder has an adjustable divid-
er to accommodate from one to forty
discs. The stackable unit can hold both
single discs and muluple-disc sets. It is
made of solid walnut and measures 1712
inches wide, 6 inches high, and 5 inches
deep. Price: $36. Disconcepts. Dept.
SR. 7536 Parkdale. No. 6, St. Louis,
MO 63105.

Circle 131 on reader service card

space, and sixteen-track programming.
The CD-1182R comes with a ten-key
remote control and can be controlled by
a Sherwood DigiLink receiver oramplhi-
fier. Price: $269.95. Sherwood, Dept.
SR. 13845 Artesia Blvd., Cerritos, CA
9070t

Circle 128 on reader service card

WRIGH T AUDIO

All of the components in Wright Au
dio’s P-75 vacuum-tube power ampli-
fier sit on top of its 12-inch-thick red-
oak basc. No circuit boards are used,
and all the parts are hand-wired. Sensi-
tivity is rated as 1.3 volts input for 35
watts per channel output. The sohd-
state power supply has a 1,000-microfa-
rad capacitor bank that is said to insure
tight bass response. The P-75 comes
with a one-year warranty. Price: $850.
Wright Audio, Dept. SR, 308 N. New
St.. Staunton, VA 24401.

Circle 129 on reader service card

VELODYNE

The VA-1012 subwoofer, Velodyne’s
least-cxpensive model, has a rated fre-
quency response of 23 1o 48 tiz. It uti-
lizes “"anti-brucking” circuitry, which is
said to reduce output shightly at the
onset of significant harmonic distor-
von. Its Class A/B amplifier, rated to
deliver 60 watts of continuous power
drives a 10-inch polyurethane, forward-
firing active driver and a 12-inch,
downward-firing passive radiator. Fin-
ished in black-ash woodgrain vinyl. the

cabinet measures 16Ya x 18Va x 18Va
inches and weighs 40 pounds. Price:
$645. Velodyne Acoustics. Dept. SR,
1746 Junction Ave., San Jose, CA
95112,

Circle 130 on reader service card

|

TATUNG

The Tatung VRH-185U is a front-
loading VHS Hi-Fi vCrR with HQ cir-
cuitry, automatic rewind, repeat play-
back, three speeds (Sr, EP, and LP), and
an indicator light to show when a tape i1s

loaded. An infrared remote control is
included. Price: $299. Tatung Company
of America. Dept. SR. 2850 E! Presidio
St.. Long Beach, CA 90810

Circfe 132 on reader service card
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| ATLANTIC TECHNOLOGY

The Pattern three-picce speaker sys-
tem is the debut product from Atlantic
Technology, a part of Lincolnwood,
Ltd., the parent company of NAD. The
Pattern is a powered satellite/subwooter

amplification. The subwoofer’s ampli-
ficr uses a recently patented contouring
circuit that continuously monitors the
level and frequency of the incoming sig-
nal and adjusts the equalization for
optimum performance. The dual-mode
system can be driven by virtually any
line-level source, including a portable
CD or tape player or a sterco television
set, and it can also be driven conven-
tionally by a receiver or an cxternal
ampliher.

Frequency response is rated as 38 to
20.000 Hz +3 dB. with a maximum
sound-pressure level of 110 dB. The
subwoofer’s cabinet measurcs 19¥% x
12V x 8% inches, and the satcllites are 4
x 8 x 3% inches. Price: $499. Atlantic
Technology, Dept. SR, 575 University
Ave.. P.O. Box 9124, Norwood, MA
02062.

Circle 134 on reader service card

system with three scparate channels of
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Jamo

The satcllite spcakers in the Jamo
SW2 subwoofer/satellite spcaker system
arc designed either for free-standing
ptacemient or for wall mounting in a
custom 1nstallation. The subwoofer
module, which has two 6%-inch woof-
ers, can be hidden tfrom view. Each sat-
ellitc speaker has a 4-inch midrange and
a 2-inch tweeter. System frequency re-
sponse is rated as 35 to 20,000 Hz. nom-
inal impedance as 8 ohms, sensitivity as
90 ds, and power handling as 80 watis
continuous, 1[40 watts peak. Dimen-
sions are 19 x 13% x 8 inches for the
subwoofer and 62 x 4 x 673 inches for
the satellites. Prices: $499 tor the three-
picce speaker system, $149 a pair for the
optional chrome-plated, cast-iron satel-
lite stands shown.

Circle 135 on reader service card

BANG & OLUFSEN —‘

The Bang & Olutsen Cona subwoofer
shown here with B&O's CX100 com-
pact specakers, uses a single 8-inch driv-
er with two voice coils in its bass-reflex
cabinet. This design is said to enable the
subwooter to reproduce low frequencies
from both channcls without interfer-
ence or phasing problems. Rated tre-
quency responsc is 40 to 195 1z, power
handling is 60 watts, and nominal im-
pedance is 6 ohms. The Cona is avail-
able 1n white, black, and gray and comes
with matching speaker cables. Dimen- |
sions are 102 inches high and 17 inches
in diameter. Price: $395. Bang & Oluf-
sen, Dept. SR, 1150 Feehanville Dr.
Mt. Prospect, IL 60056.

Circle 133 on reader service card

GOLDMUND \

Dubbed the “heaviest amplifier ever
built™ by its manufacturer. the 220- |
pound Goldmund Mimesis 9 has a casc
made of Ya-inch steel, damped with
shock-absorbing material and decou- |
pled from the electronics and the unit’s
three conical feet by Teflon isolators.
The power transformer and output
stages are mounted rigidly to the feet 1o
minimize vibration. Rated to deliver
200 watts per channel, the Mimesis 9 |
was designed for use with low-ethiciency
spcakers. Price: $8,990. Goldmund SA.
Dept. SR, 5 Rue Du Cardinal-Journet. !
1217, Meyrin-Genéve. Switzerland.
Circle 136 on reader service card

All product informuation is provided [
by the manufacturers and does not \
represent the results of tests or
evaluations by STEREO REV 11w, [
Suggested retail prices were current I
as of press time but are subject 10
change without notice. [




NEW FROM B&W

T H E 2 0O S ERI E S

The technology,

the innovations,

the sound.

It all comes together in

B&W's affordable

WU i /| 200 Series monitors. MobeL 201 Mobet 202
S L T —

Innovations in driver technology, combined with the highest quality

crossover networks, create musical realism which is typical of

B&W, and extraordinary in the price range.
Here is superlative sound reproduction throughout the whole spectrum of musical tastes
—Jjazz, rock, pop, classical — without the need fer a large amplifier

The result is unparalleled value.

A COUSTITUNE S UBWOOTFERBR

LISTEN AND YOU ' LL SEE

B&W have
designed a most
ingenious subwoofer system

to transform the bass

SELECTABLE PORT LENGTHS
Apjust Qutput For
CompatiBiTy WiTH
NEARLY AL SMALL

SPEAKERS

performance of your small
speaker system. Outstanding
low frequency extension and

low distortion are

accomplished by dual drivers
housed in a unique double chamber, double ported enclosure.
Four separate port tubes allow you to select just the right sensitivity

to compliment almost any small speaker, and thus, realize

A & 0o v s P C a L Ly

a remarkable listening experience. = m
SUBWOAER

&W LOUDSPEAKERS OF AMERICA P X BUFFALO NEW YORK 14240
ANADA M4aA 2K7

C BO 653 U
104 CARNFORTH RGCAD TORONTO ONTARIO
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Pries LHHI000
THE PREMIER CD PLAYER FROM
. JHE COMPANY THAT

This limited edition Reference Series LHH1000 is a
direct descendant of Philips’ broadcast-standard CD
recording and mastering equipment. In fact, it’s the first

consumer model with the professional LHH designation.

With this breeding, no wonder the LHH1000 is of
exceptional quality, inside and out. For complete
isolation, the transport and D/A converter are housed
separately. This dual-chassis design virtually eliminates
inter-component interference and thoroughly
dampens vibration. And with coaxial or optical fiber
cable connecters between the two units, you get virtually
error-free transmission. The result is pure sound with
absolutely no distortion.

As a fitting complement to this elegant architecture,
its construction is uncompromised. No expense was
spared in utilizing the materials best suited for sound.

For example, Philips’ top CDM-1 transport and all
critical chassis components are made of solid diecast
aluminum zinc alloy.

Further, the LHH 1000 features Philips” premier
creation—16-bit, four times oversampling. And
the heart of the separate digital-to-analog converter is
Philips” Special Select Grade TDA-1541A-51 chip,
widely regarded as the premier DAC technology.

The LHH1000 delivers a high degree of sonic accuracy.
In fact, it has been “recommended...in Class A of
Stereophile’s ‘'Recommended Components’ listing"*

Experience firsthand the outstanding stereo
imaging, the articulation and resonance of this
remarkable instrument and our complete line of CD
players. Call 1-800-223-7772 for your nearest Philips
audio specialist. s ol. 12, No. 6, 9

WORLD-CLASS TECHNOLOGY. EUROPEAN EXCELLENCE.

PHILIPS|

£

PHILIPS
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SIGNALS

“JUST THE
FACTS, PLEASE”

by Ken C. Pohlmann

wOULD like to describe an in-

novative audio reproduction

technique that | have recently

developed. It is admittedly
unorthodox, but I have worked out
the math, and I have testimony
from listeners who support my the-
ories. With all due modesty, I think
you'll agree that the improvement
in signal clarity is astonishing.

Although much too complex to
detail here, the basis of my tech-
nique is the interaction between the
earth’s magnetic field and the elec-
trical signals in conductors. The
strength of the ecarth’s magnetic
field (easily strong enough to move
a compass needle) can influence the
flow of electrons in a wire and hence
the nature of the audio signal repre-
sented by that flow. I have carefully
analyzed the effect and devised
practical steps that you can take to
minimize the problem in your au-
dio system.

First, orient all the electrical wires
in your system so that they are
parallel to magnetic north (use a
compass, but make sure that no
audio signal is running through a
wire when you are aligning it). Sec-
ond, wrap the wires with thin cop-
per sheets, making surc that all
seams are electrically connected.
Third, join all the copper sheets
together at the power amplifier and
connect them to a ground—ideally,
a cold-water pipe.

Through these modifications,
your audio signals will no longer be
affected by the ecarth’s magnetic
field. The electrons will be free to
move linearly through the conduc-
tor without interference from extra-
neous magnetic flux. As a result, I
believe, you will hear new clarity
and transparency.

o

That was fun. Now let’s return to
reality. Let me make clear that |
have absolutely no idea whether the
carth’s magnetic field affects audio
signals. Intuitively, | would say that
it almost certainly does not. At any
rate, the suggested modification

confuses the issues of electrical
shielding and grounding with that of
magnetic flux. The two are not
related.

Or arc they? Who'’s to say that
good magnetic shielding might not
somehow alter the electron flow, or
that very weak magnetic fields
might not cause interference? When
1S a new idea nonsense, and when is
it a fact that has yet to be recog-
nized? One test might be its relation
to existing facts. If it doesn’t fit with
the rest of our knowledge, surely it
would be suspect. But knowledge is
ever changing, particularly in a
technology-driven field like audio.

What we take for fact changes all
the time, often dramatically. For
example, every audio cngineer is
acquainted with the Fourier series;
it has ramifications in almost all
aspects of audio theory. It’s a fact
that a periodic function, such as an
acoustical waveform, can be repre-
sented as a series of harmonically
related sines and cosines. But when
the idea was first proposed, in 1811,
it met with great skepticism.

Perhaps the biggest problem,
quite frankly, was Jean Baptiste Jo-
seph Fourier himself. He was a
strange guy, even as mathemati-
cians go. His passion was the math-
ematics of heat, and he pursued his
studies so enthusiastically that he
kept the temperaturc in his rooms
unbelievably high, and even then he
always kept himself bundled in a
heavy overcoat. Anyway, while
studying the conduction of heat, he
casually tossed off this new idea
about representing periodic func-
tions as a harmonic series. Acousti-
cians, scientists, and cven fellow
mathematicians thought the idea
was absolutely goofy. Eighteen years
elapsed before another mathemati-
cian, Peter Dirichlet, succeeded in
proving the thecorem. The theorem
became a fact and completely over-
turned scientific convention.

Clearly, scientists have a nasty
habit of discovering that what they
had believed to be true is actually
completely wrong. And it doesn't
take a scientific revolution to puzzle
people. In many cases, established
facts simply aren’t understood very
well. Stanley Lipshitz, a contempo-
rary professor of mathematics and
an audio researcher at the Universi-

ty of Waterloo, Ontario, is fond of
pointing out that “simple” sterco
reproduction isn’t so simple afler
all. Stereo sound comes from two
loudspeakers, reaching our two cars.
You would expect that level differ-
ences between the speakers would
manifest themselves as level differ-
ences between the ears and that
phase differences between the
speakers would result in phase dif-
ferences between the ears. That's
how we localize sounds in the sterco
plane, right?

Well, actually, at low frequencies
it’s pretty much the opposite: Loud-
speaker level differences produce
time differences between the ears,
and that’s how we localize sounds.
Time differences between the loud-
spcakers produce very unnatural
polarity differences at the ears that
Jjust confuse things. The heart of the
matter is this: In natural hearing,
each ear hecars sounds from the
source to be localized. But in stereo
reproduction, a completely artificial
kind of listening, cach ear hears
sounds from borh loudspeakers. If
you think about that, and draw a
diagram or two, you'll see that ster-
co listening is, in fact, quite com-
plex. But sometimes even the facts
aren’t interpreted correctly.

What can we make of this? When
someone suggests a strange idea
about audio, should we believe it or
not? Is the idea ahead of its time, or
is it just crazy? If other facts imply
otherwise, can you really trust those
facts? Is the idea valid but its impli-
cations so negligible that it can safe-
ly be ignored?

Unfortunately, there’s really no
absolute way to answer any of those
questions. It’s been estimated that
at its current rate of growth, human
knowledge doubles every twenty
months. | don’t know at what tem-
peraturec modern audio researchers
keep their thermostats, or exactly
what effect that has on their
thought, but at any time onc of
them could notice something, like
Fourier’s theorem, that redefines
audio as we know it.

On the other hand, some things
are certain. If you set your thermo-
stat too high, your heating bill will
be astronomical. No one has yet
managed to perfect a perpetual-
motion engine. ]
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Most audiophiles think of CD changers as the station wagons of

the digital world. Convenient to be sure. But certainly not exciting.

Until now.

Because Onkyo's new DX-C300 and DX-C500 CD changers will

change your mind as well as your discs.

And they'll put an end to the risk of sacrificing musical enjoyment

E N D for the ease of multi-disc operation.
r

Onkyo's AccuBit technology is the reason.

AccuBit insures that even the quietest musical passages and

subtle nuances are reprocuced with stunning clarity. How?

AccuBit starts with high precision Digital-to-Analog converters.

And individually calibrates each one for maximum accuracy. This

critical adjustment allows all the music on your discs to reach

your ears. And not get lost in the distortions that plague

conventional CD changers.

Until the DX-C300 and DX-C5Q0,

only the finest single disc players

could claim such extraordinary

sophistication. But that's just

what you expect from Onkyo, the

reputation for making high end

sound affordable.

Onkyo.

RISK The End Of The Compact Risk.
] RISING ABOVE THE CD JUNGLE
200 Williams Drive, Ramsey, NJ 07446

In Canada: H. Roy Gray Ltd

company with an unparalleled
14 Laidlaw Blvd., Markham, Ontario L3P 1W7

ONEKYO commc1 s cancin Al

o Sy = e L ] e S (]




Pick up your Sony Metal™
at all these locations:

EAST

BJ's

J&R Music World
Record World
Square Circle
The Wiz

Tower

Trader Horn
Wall to Wall

SOUTHEAST
Brendles
Burdine’s
Jordan Marsh
Record Bar
Rich’s

Spec’s Music
Turtles

The Wiz
Waxie Maxie

WEST

Eber Electronics
Fred Meyer

HiFi Sales

Listen Up

The Good Guys

Tower Records

Wherehouse Entertainment
Whole Earth Access

Best Buy

Camelot

Highland Appliance

Kohls Department Stores

Montgomery Ward
(selected locations)

Music Craft

Musicland

Osco (Chicago only)

Walgreens

SOUTHWEST
Camera & Video Center

Columbia Photo & Video
Creve Cover Camera & Video

SONY.

1989 Sony Corporation of America.
Sony Metal is a trademark of Sony.
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Tracking Force for Dubbing

a treasured LP that is in good con-
dition but starting 1o show signs of weur,
is it betier to increase or decrease the sty-
lus tracking force or to use the normal
setring?

JOHUN MCCARTHY
Carbondale. PA

Decreasing tracking force is usual-

ly unwise because it can lead to
mistracking, which not only sounds ter-
rible but will almost certainly damage
your records. Increasing it. on the other
hand, is unlikely to improve the sound
unless your normal setting is so light
that nustracking is already occurring, in
which case you should increase the
force for all playing. Check the range
specified by your cartridge manufactur-
er and set the force toward the top end
of the range.

Ultrasonic Response

I ofien see audio equipment fre-

quency-response specifications that

reach 40 or 50 kiz. Why would they

need to go this high when humans can
only hear up 1o 20 knz?

GURPREET DHALIWAL

Racine, Wi

Not only can we not hear such high
frequencies—or even as high as 20
kHz in most cascs—but there's nothing
up there for the equipment 1o repro-
duce. Both 1tape and vinyl strain to

When [ am making a tape copy of

reach 20 kiiz; CD players intentionally
filter out signals above that frequency,
and FM tuners cut off above 15 kHz.
Nevertheless, there are a couple of rea-
sons why hi-fi manufacturers design ex-
tended high-frequency response into
their equipment.

One is the belief—disputed by some
engincers—that this extra margin im-
proves transient performance. Also
most equipment’s response lends 10
taper oft slightly as it reaches its upper
limit; by placing this limit well above
the audible range, the designers are able
to maintain flat response in the part of
the spectrum we can hear.

Listening and Taping

With my present ayv receiver I can
watch the program from one vCr
while recording on another, but | can’t
do the same with the audio sources. |
would like to be able to feed any input to
any recorder while listening to a differ-
ent source. Is this possible?
TARIQ NAZIR
Owings Mills. MD

Probably not with your present

equipment. A number of manufac-
turers do configure their preamplifiers
and receivers so that any input can be
fed 1o the tape-recording circuits inde-
pendently of what is playing through
the system. but this is a facility that
must be designed into the system: it
would be difhcult to add it on afier the
fact. There are, however, several exter-
nal audio/video swilchers on the mar-
ket that might allow you 10 do what you
want by routing the signals before they
even rcach your receciver., which then
becomes primarily an amplifier.

Bulk Erasure

I have a bulk eraser thar works

beautifully on open-reel tapes. but

with cassettes it always leaves some sig-
nal. Ami I doing something wrong? ‘
JOHN KELLNER |

East Walpole. MA

No, the 1ape makers have been
doing something “‘right.” Tapes
vary quite widely in the amount of ener-
gy it takes 1o record them. and this
applies 10 erasing them as well. As high-
er and higher levels of performance
have been squeczed out of the cassetie,
one of the tradeoffs has been coercivi-
ty—the amount of energy required to
reduce the magnetic flux on the tape 1o
zero. Chrome tape, or its equivalent, is
harder to crase than “normal” (Type 1)
ferric-oxide; metal tape is harder still.
The same advances in magnetic tech-
nology have not generally been applied
(Continued on page 28) I

24 STERFO REVIEW DECEMBER 1989



THE METAL AGE

just won't do.
recording requirements.

So now there’s Sony Metal ™ the n
line of advanced metal particle audiocassettes. Each

Sony Metal tape offers a level
Recording of performance thats |deal fm

Wln never be tlne compact !ISC |

the same. To begin with, there’
Metal-ES, the most highly
acclaimed metal cassette currently available. That’
- Wtdim High Fidelity and the leading
nsumer reporting publications. For most manufac-
turers, would be LnougT\ . Not for Sony
Sony introduces Metal Master,™ the p!'eemment
¢ Sony Metal line. Based paCaLs of

tion noise.
Sony also introduces Metal-SR. The first
affordably priced pure metal cassette that offers
greater dynamic range performance. Because, like
every Sony Metal cassette, the Metal-SR has three
times the magnetic energy of any Type 1l cassette.
~ And it avaiable in both 90 and 100 minute lengths.
- AL te in
© analog recor nology. So look for Sony Metal.
Because recording will never be the same.

For mare mformatxon write: Son Metal,

CIRCLE NO. 179 ON READER SERVICE CARD



LIMITED EDITION CD
Free With Purchase Of Any
Car CD Player Or Home 6-Disc
Multi-CD Player By 12/31/89.

J 'Ploncet’s CD  Changer system, this s
LV - i ,i. _'

III.

Before you buy a CD changer, there

are two things you should consider.
Your home. And your car. is Pioneers ingenious 6-disc magazine,

Because Pioneer makes a compatible  which works in all Pioneer home and car

6-disc CD changer system for both, CD changers. It’s the most convenient
now you can enjoy your favorite music way to load, store and catalog your CDs.
wherever you go. All of Pioneers home CD changers

R The key to home and car compatibility  feature the latest innovations in digital



© 1989 Pioneer Elecironies (USA) Inc hm}q Beach, CA

technology, as well as multiple  stereo, using one of four advanced CD
programming capability and  controller units.
random play. Of course, there are still some places

As for versatility, you simply won't find  where you won't be able to enjoy

a better car CD changer system. A Pioneer’s 6-disc CD Changer system.

Pioneer car CD changer can either But were working on it.
replace or be added

® For more information and the name
pl 0 N ' m of your nearest Pioneer Dealer, call
on o your current car twil-free 1-800-421-1404,
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EVER!

too were amazed!

our best headphone —ever!

QUALITY YOU CAN HEAR

147 New Hyde Park Road
Franklin Square, NY 11010

OUR BEST HEADPHONE — | -

Nothing in our past listening experience prepared us
for our first audition of the new DM-90 Digital-Monitor
headphones. We were absolutely stunned. We then
took the sample to our “golden ear” dealers, and they

The verdict: THE DM-90 AT $99.95 IS EQUAL TO,
OR BETTER THAN ANY OTHER DYNAMIC HEAD-
PHONE ON THE MARKET, AT ANY PRICE!

Some headphones can be said to have extended
deep bass, others smooth midrange, some, trans-
parent highs and superior dynamic range. Our new
DM-90 has all of this, and more. ltis unquestlonably

Authorized dealers:

CALIFORNIA

a Park

Frys, Fremoni-Ventura TV, Fresno
Ahead Stereo, LA- Speakercratt,
Riverside—~Down To Earth Stereo.
Mad Jacks, Pacific Sight & Sound,
San Drego - Wongs. Shelleys,

Santa Monica -Frys, Sunnyvale
Dg«al €ar, Yusnn
COLOR

Sound Shop Colorado Sprnngs
SoundTrack, Denver

Sound Co, Grand Junction
Soundtronix, Pueblo
DISTRICT OF COLUMBIA
The Equalizer
FLORIDA
BrandsMart, Miami
IDAHO

Sound Pro, Boise—Inklays. idaho

Falls -Mel Quales, Twin Falls

ILLINOIS

Musicratt, all locations - Audo

Enterprise, Chicago His. - Stereo

Systems, Aurora, Johet, Naperville

The Shoppe. Karikakee-Laserland,

Westmonl-Hear Here, Watseka

INDIANA

All-tronics, Mishawaka

MASSACHUSETTS

Cameras Inc, Arlington

MONTANA

New Horzans, Billings

Sound Pro, Thusly?ar. Bozeman

Sound West, Missoula

NEVADA

Jrion Pramiums, Las Vegas

NEW JERSEY

Rands Camera Toms River

Samm Sound, W. Caldwell

NEW MEXICO

Town Crier. Clovis

NEW YORK

PC Richard. all locations.

FOCUS Electronics. Brooklyn

J & R Music Worid, Jem Sounu High

Voltage, S & S Sound Cily.

6th onenue Electronies, Manhanan
all

AI\ -tronics, Canton -Play It Agan
Sam, Lakewood

Stereo Ltd , Zanesvitle
PENNSYLVANIA

Sound Advice, Doylestown-- Stugio
One, Ene—Waridwide Stereo,
Montgomerywilie ~Universal
Discount, Philagelphia
Sounds Good 1o Me, Sharon
UTAH

Inkleys. all focations
Gadgets. Salt Lake City
WASHINGTO!

Evergreen Am:bo Bremerton
Stereo Shoppe, Tacoma
WISCONSIN

Reimer Photo, Milwaukee
WYOMING

New Music Box, Laramie
CANADA

The CD Bar. Toronto

“Shure’s most recent
version of its top model,
the V15 Type V-MR. ..
strikes this listener
as perhaps the most
musical-sounding
phono cartridge
ever made.”

Hans Fantel
The New York Times

SHURE

For product literature, call 1-800-257-4873
(In Mlinois, 1-800-624-8522)
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10 open-reel tapes, however. because it
has not becen needed; open-reel tapes
perform well even with the old-style.
low-coercivity formulations. So while
your bulk ecraser may be strong enough
to clear the open-reel tapes (and proba-
bly Type I casseties as well). it hasn’t
enough power to crase the more ad-
vanced-formula cassetics.

Vultiple Crossovers

A systent consists of a pair of sub-
woofers and a pair of satellite
speakers powered by two stereo amplifi-
ers through four separate crossover net-
works. For each side. one set of amplifier
outputs is connected 1o one of the cross-
overs, which is in turn connected to the
high and midrange drivers in the satel-
lite speaker, the woofer outpit heing
unconnected. The other amplifier is con-
nected to another crossover. the low-fre-
quency output of which drives the sub-
woofer. Is this a practical way to set
things up. or will leaving the various
crossover outpuls unconnected degrade
the sound quality in some fashion?
RANDOI PH TELLERIA ORTEGA
La Paz. Bolivia

What vou have accomplished is a

sort of passive biamplitication.
Normally. using scparate amplifiers 1o
power different parts of the audio spec-
trum requires the use of an active elec-
tronic crossover network inserted in the
sysiem hefore the amplifier stage: in
your case. you have separated the sig-
nals after amplification.

But one of the main reasons for biam-
plifying is to maximize amplifier power
by making available 1o cach part of the
audio spectrum the total power capabil-
1ty of the amplitier driving it. An elec-
tronic crossover will insure that the
amphifier driving. say. the satellite
speakers will not have to deal with the
power-hungry bass signals and so will
be able 1o deliver its whole output to the
higher frequencies. In your setup. on
the other hand. all the amplifiers are
handling the full audio spectrum. so
they are not able to provide much more
power 1o the speakers than they would
if a single amplifier were used. Certain-
ly. since the high-frequency amplifier
will not actually be driving a woofer. it
will produce less heat. but the voliage
swings will be the same. as will the
amplifier’s chipping level.

In addition. a crossover network with
only some of the intended speakers con-
nected to 1t may represent a fairly
strange load that your amplifiers may
have dithculty driving. That depends
largely on the amps themselves and the
design of the crossovers. but in some
circumstances you could damage the
output stages of vour amplihiers.
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READ WHAT THE EXPERTS

HAVE WRITTEN ...
THEN YOU DECIDE.

- = “Superb sound and virtual invisibility”
- “,..side by side with speakers costing three to five

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

—Stereo Review:
Julian Hirsck

“Bose continues
turning the

speaker world
.upnde dawn lt
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THE MOST
EXCITING PART
- OF YOUR VIDEO COULD
' BE THE AUDIO!

by Tim Holl

he videotape movie you rent this

weekend may offer more entertain-

ment than you thought possible.

If it is recent, it probably has a

hi-fi soundtrack rivaling the sound

of compact discs. From the thun-
dering bass of jet aircraft in Top Gun to the emo-
tional impact of Amadeus, home video soundtracks
have come a long way. Watching them on a
normal television with its built-in sound system is
rather like listening to modern albums on a wind-up
phonograph.

Enjoying this new dimension of sound and motion
can beaccomplished in different ways and at different
levels. By just combining your current audio system
with your television you can begin to unleash the
excitement built into today’s videos and broadcasts.
And don’t forget that many video soundtracks are
also “surround” encoded. By making a modest
upgrade to your current system, you can be on a path
toward a full surround sound system with as many as
six speakers that will rival the sound heard in some of
the best cinemas, and exceed that heard in most
others. But if you find the thought of six speakers in a
room daunting, forget the bulky multi-channel sys-
tems of the past-today such asystem can be virtually
imuisible. The path you take to achieve the full perfor-
mance locked in today's software and off-air program
material is up to you. Regardless of approach, the key
to really recreating the cinema experience in your
home and building a true home entertainment system is
understanding the performance requirements and
potential pitfalls of such a system, and knowing
what's available to build it.

Does “audio for video” impose additional
requirements’

High-quality audio soundtracks on laser disc and
videotape are a relative newcomer in the field of high

fidelity. | remember the excitement I felt several years
ago when | took home an early model laser disc
player, hooked it up to my sound system, placed my
television midway between the speakers and settled
back to watch “Raiders of the Lost Ark’ That excite-
ment was fully justified, and I soon became totally
absorbed in the entertainment . . . until I was jarred
out of the world of Indiana Jones by the sound of his
voice somewhere off-screen, even though I saw him
obviously speaking on-screen. Audio for video was
apparently not as simple as the “audio only” material
to which I had been accustomed. In the world of
audio for video, spatial cues our eyes receive must
match the associated audio cues our ears receive, and
that was the missing element.

The areaof high fidelity audio for home video is so
new that misconceptions about what is appropriate
abound. While much work has been done over the
yearson high quality audio associated with video, this
work has almost exclusively been in the realm of
cinema sound—a situation that is very different from
your home. In the cinema, the listening space is

WIDE NARROW

(Wide) Speakers oo far to either side of the TV scveen may produce an
wnnatural sounding phantom center image. Speech wall not be localized
om=screen as the eye and ear expect to hear.

(Narrow) By moving the speakers closer to the TV screen, a more
pleasant and natwral on-screen speech effect is created. Be sure the
speakers you wse are magnetically shielded w prevent picture inter-
ference.
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obviously much larger than that in the home. But
more importantly, the screen is also much larger and
matches exactly the size of the sound stage (the
loudspeakers are behind the screen). In the home,
even large rear-projection televisions provide small-
screen viewing by comparison. The TV screen is
much smaller than the size of the audio image
delivered by a normal stereo system with 6 to 8 feet of
separation between the loudspeakers.

Taking all this into account, let's take a “building
block™ approach to a home entertainment system.
Starting from the simplest utilization of a current
stereo system, to a full multi-channel system, let's
examine the benefits and drawbacks of each
approach.

A first step.

The first step is to connect your video sound to
your stereo system and place your TV screen midway
between the speakers. Make sure to use the stereo
audio outputs of your VCR or laser disc player.
(The most common mistake is connecting the
signal from the RF output |[Antenna Qut] of a hifi
VCR or laser disc player to the TV, then connecting
the audio outputs from the TV to the hifi
system. This kind of RF output connection does
not transmit stereo sound to the television, and you
will end up with monophonic playback of stereo
sources!)

Properly connected, this setup will provide an
immediate improvement in the tonal balance com-
pared with just about any television’s built-in speaker.
In addition, the audio image will be wide, extending
o at least the width of the space between the
speakers. (Vocal localization will not be as strongly on
screen as you are used to with your television, but this
compromise may be acceptable to you—if not, I will
show you how to improve matters later.) The improve-
ment will definitely be considered worthwhile,
particularly on video material with a musical

soundtrack. In addition, if the speakers can produce
deep bass, you will hear another benefit. In movies,
deep bass is often used to provide essential clues to the
overall atmosphere of a scene. A deep, continuous
bass note is often used to impart unease or danger,
such as when “enemy” space ships come into view. A
loudspeaker without good bass performance will liter-

ally not produce such

The cinema sound stage is much
larger and wader than even the
largest home TV screen, with
loudspeakers behind the full width
of the screen, exactly matching
the size of the sound stage. By
building toward the ultimate
home sound system, you get
closer t0 a cinema experience
with each “building block™ step
taken

notes, and the effect

will be totally lost. If
your speakers lack ade-
quate bass response, you
may wish to consider
upgrading them. Here,
knowing what's new
can help a great deal. If
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space isatapremium, or

if you simply object to the negative cosmetic impact
larger speakers might impose on your decor, Bose
Acoustimass® speaker systems could provide an
excellent solution. In these systems, the stereo image
is provided by enclosures that are so small, they
virtually disappear into the room. A patented Bose
design allows you to conceal a third piece, the
Acoustimass bass module, anywhere in the oom,
where it produces full, deep bass without giving any
audible hint as to its location.

All hooked up, where else to go?

With your current stereo system properly con-
nected, the benefits are better sound, wider image
and deep bass. However, there is also a localization
problem to overcome. Unlike typical audio software,
much of the sound on atelevision is speech, most of it
coupled to an image on the screen of the person
talking. We expect that speech to be strongly local-
ized on the TV screen. However, the phantom center
image produced by the pair of wide-spaced speakers
just does not provide enough on-screen localization.
Thus, if such asystem is used, a sense of dissatisfaction

The “Building Block”
Approach

Start with your TV and hi-fi
VCR (block 1). Add powered
speakers or a Pro-Logic® receiver
and a pair of hi-fi speakers (blocks
2&3). Put blocks 2 and 3
together and add rear speakers
(block 4) and you've built the
‘ultimate” surround system
while enjoying it one piece at a
time
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with the result frequently appears with time, even if
the viewer cannot quite put his finger on what
actually is wrong. A degree of on-screen localization
can frequently be retrieved by slightly tuming up the
volume on the television speaker, but a better answer
is to move the speakers adjacent to either side of the
screen. This will give a narrower sound stage, but will
retain all the higher quality sound with excellent on-
screen localization. Todo this requires that the speak-
ers be magnetically shielded so that the television
picture is not adversely affected. (Once again, the
Bose® Acoustimass® speaker systems are ideal for
discreet placement adjacent to the TV. They are
exceptionally small, and are magnetically shielded.)

Moving onward toward the home cinema.
Looking at slightly more complex audio-video
systems, it becomes possible to enjoy on-screen
vocal localization with a wide stereo image. To do
this, a steering logic surround decoder is included
in the system. However, the important part of what
this decoder does is in the front of the room,
not in the rear as might be expected. It assures
that speech is directed to a speaker close to

Adding a pair of quality high
fidelity loudspeakers adds to the
excitement and enjoyment of
watching television and videotape

mowvies.

the screen. In most video material,
speech is recorded monophon-
ically to assure that good on-
screen localization can be obtained.
A steering logic surround decoder
has right, left and center outputs
for the front of the room. Its logic
will direct the monophonic con-
tent of the program, including
speech, to the center channel only,
and not to the right or left chan-
nels. (Simpler surround decoders
without steering logic will not pro-
vide the same benefit, even if they
have a center channel, since mono-
phonic signals will be fed equally to
the right and left channels in such decoders.) It
should be noted that the front channel “steering” to
give the on-screen vocal localization will be effective
on most material, even if nonsurround encoded
material.

With full bandwidth stereo speakers widely spaced
to either side of the television screen for a normal
wide stereo image, the center channel speaker(s)
should be placed on top of or adjacent to the televi-
sion. You now, of course, need those center channel
loudspeakers, but they do not have to produce deep
bass, as their real purpose is to localize speech. Once
again, they must be magnetically shielded since they
are close to the TV screen, and amplification must be
provided for them. Steering logic decoders can be
purchased as separate pieces of equipment or as
features incorporated into a receiver. Such equip-
ment may well provide power amplification for any
rear surround channel speakers, but can fail to pro-
vide amplification for the center channel. This
requires a separate amplifier or, more conveniently,
the use of magnetically shielded self-powered speakers
such as the Bose Video RoomMate® speaker system.

Rear channel . . . the final frontier.

So far, | have only covered what the surround
system can achieve in the front of the room. Indeed,
this is probably the most important function of it.
However, a complete audio-video system should also
include rear channel speakers as well.

It is normally desirable to select inconspicuous
speakers, since there now will be many of them in the
room. It is also desirable to place them such that
fumiture is not positioned directly between them and
the viewer (such as the back of the favorite armchair
being used). Such placement is most easily achieved
if they are positioned relatively high on the rear wall.
If deep bass were not needed, this would allow the use
of any number of models of small speakers. However,
investigation has shown that in about 50% of sur-
round encoded movies, bass is deliberately included
in tke surround channel. To get the full impact of
such movies, it is desirable to reproduce that bass.
Oncz again, Bose Acoustimass systems are an excel-
lent solution, providing deep bass, and very small
stered speakers that can be easily wall-mounted.

If a full surround system is used as described, the
desired effects in the rear will only be heard on
surround encoded material (which includes almost
all modem movies). However, the left-right-center
steering produced by the decoder will, as stated
earlier, be effective on most material, surround
encoded or not. It is therefore a good idea, if possible,
to only switch the rear speakers on or off for encoded
or non-encoded material respectively, leaving the
decoder itself active at all times.

Now playing . . . The total cinema experience.
The ultimate system described is an audio system
that can be used as a “home theater” and will rival
sound heard in some of the best cinemas. However, it
is not necessary to take an “all or nothing” approach.
Remember that | built up to this system, showing just
what each addition added. In just the same way, you
can build a system all at once, or one step at a time.
The addition of just a pair of quality speakers and
suitable amplification can be a tremendous improve-
ment,and the start of your dream audio-video system.
Addition of a steering logic surround decoder for a
full width sound image together with on-screen
vocals brings you closer to a true cinema experience.
Finally, if you add rear channel speakers to the system,
surround encoded material fills your room with
sound. There is no question that at each stage the
improvement is very noticeable, but the most notice-
able improvement will be when you take that first
step. You may wonder how you ever put up with
ordinary TV sound, and find yourself renting those
old favorites again to hear what you missed the first
time. To find out where to audition a system like the

one described in the article, call 1-800-444-BOSE.

About the author:

Tim Holl has spent 24 years in the audio business as a Senior Engineer
and VP/Technical Director. Tim is currently Manager of Research in
Acoustics at Bose Corporation, USA.
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A MORE LIFELIKE

WAITING TO BE

IF YOU KNOW HOW, AND
ONLY IF YOU PLAN TODAY
FOR YOUR
NEEDS TOMORROW.

fyou haven't yet read the article on the last
three pages you could be cheating yourself,
because the information it contains could
literally change the way you enjoy your
music system forever. Some new-found
excitement may be available in your home
today, hidden in the hii tracks of your video soft-
ware, or in the television airways. A more lifelike
home entertainment experience is just waiting to be
unleashed, but only if you know how, and plan today
for your needs tomorrow. With the information con-
tained in this article you can greatly enhance the
investment you have already made or are about to
make. Planning your audio system should not be
limited to just music, rather you should view your

The Bos: Video RoomMate speaker system’s integrated design mciudes shielded stereo s , stereo
amplifier, imiting circuits and active equalizer, all in one package.

EXPERIENCEISJUST | CHOOSING RIGHT

UNLEASHED, BUT ONLY ! COMPONENTS

components in terms of total Home Entertainment.
Even if your current video activities are simply watch-
ing sporting events or standard network broadcasts
on your TV, you will be amazed at how much more
lifelike the experience of your entertainment selec-
tion will be when delivered in real high fidelity
sound. With the purchase of the right components,
particularly speakers, you can enhance your enjoy-
ment today and protect your investment from becom-
ingobsolete. In the following pages we will introduce
you to Bose” speaker systems that use unique
patented technologies to achieve a standard of design
and performance that until recently was not possible.

Just starting your entertainment adventure?

If you have nothing more than a television set
the best way to begin the development of your home
entertainment system is with the Bose Video Room-
Mate® speaker system. The Video RoomMate system
will provide full-range, high fidelity sound with crisp,
clear stereo separation that will enhance your view-
ing and listening enjoyment.

The Bose Video RoomMate system is a fully-
integrated system. This eliminates the need to pur-
chase or co inect separate amplifiers or electronics.
In addition to high performance stereo amplifica-
tion, the system incorporates magnetically shielded
patented Helical Voice Coil drivers which increase
the performance, efficiency and durability of the
system, while protecting against video interference.
The Video RoomMate system also includes active
equalization circuitry which balances the tone auto-
matically and is optimized for video broadcasts. Addi-
tional limiting circuitry virtually eliminates
distortion even when played at maximum volume.
As your system grows, the Video RoomMate system
can be utilized as an ideal center channel speakerina
multi-channel system, allowing you to add the Video
RoomMate system now with confidence that it will
not become obsolete as you continue to build your
home entertainment system.
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“SUPERB SOUND AND
VIRTUAL INVISIBILITY.”
“...SIDE BY SIDE WITH
SPEAKERS COSTING
THREE TO FIVE TIMES
AS MUCH, THE
AM-5 CONSISTENTLY
PRODUCED THE MORE
EXCITING AND
LISTENABLE SOUND. . ”

ose® Acoustimass®-5
Direct/Reflecting® speaker system

The magnetically shielded
Acoustimass-5 speaker system is

the result of years of research dedi-

cated to providing room-filling, high-quality sound
reproduction. A pair of tiny stereo imaging cube
speaker arrays and single compact Acoustimass bass
module are “virtually invisi-
ble” in a room, yet capable
of powerful bass and
exceptional spatial
qualities. The perfor-
mance of the
Acoustimass-5 surpasses
even that of much larger,
more expensive speak-
ers. This level of perfor-
mance is the result of
patented Bose Acousti-
mass technology. Unlike
conventional speakers,
Acoustimass speakers
launch sound into the
room by two masses of
air, rather than by a
vibrating surface. This
results in purer bass
response with virtually
no distor-
tion, Its
small

size and
distortion-
free per-
formance
allow the mod-
ule to be hidden
anywhere in a room
without any audible hint of

One of two stereo imaging cube
speaker arrays included in
Acoustimass-5 system.

INTRODUCING BOSE
“VIRTUALLY INVISIBLE”
SPEAKER SYSTEMS.

its location. The Acous-
timass module is com-
plemented by a pair of
stereo imaging cube
speaker arrays—each
measuring only slightly
over 7in./17 cm high. A
product of the Bose
heritage of Direct/
Reflecting® speaker
technology, their design
is based on over 20 years
of research dedicated to
recreating sound that
approaches the exper-
ience of a live
performance. %

Additionally this

. One of two
unique Bose design also  seereo speaker arrays
delivers the benefit of  included in Acoustimass-SES
Stereo Everywhere®  stylingalremarive.

sound regardless of where yousit in the listening room
(see diagram).

Each cube array can be conveniently mounted
onawall, ceiling, or shelf with available Bose mount-
ing accessories, which can provide for a “virtually
invisible” installation in your room.

~ Kb
i | A —

Conventional speakers (left) reproduce mainly direct sound.
They miss much of music’s realism and impact—and let you hear full
stereo anly m a narrow spot. Bose Direct/Reflecting® speakers
(right) accurately reproduce the balance of divect and reflected sound,
providing greater realism in full stereo throughowt the listening room,
wherever you sit.




One of two stereo imaging cubes
included in Acoustimass-3
system.

WHATEVER YOUR
BUDGET, DECOR OR
LISTENING REQUIREMENTS
BOSE SPEAKER SYSTEMS
COMBINE SURPRISINGLY
SMALL SIZE WITH
HIGH PERFORMANCE.
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PURE

ose Acoustimass®-3
Direct/Reflecting® speaker system

Offering much of the performance

of the Acoustimass®-5 speaker sys-

tem but at lower cost, is the new
Acoustimass-3 speaker system, the world’s smallest
speaker system offering purer sound and virtual
invisibility.

Unique wedge-shaped, magnetically shielded
cubes, each about the size of a softball, are coupled
with a patented Acoustimass bass module only
slightly larger than a shoe box. As with all Bose
Acoustimass systems, the bass module can be hidden
anywhere in your room vyet all the bass still seems to
come from the imaging cubes.

Tha system produces life-
like stereo sound with all the
bass, power handling and
dynamic range you would
expect only from a much larger
and more expensive system.

The extremely small size
of the Acoustimass-3 system
allows p.acement anywhere in
your room . . . next toa TV, or
any out-of-the-way location.
Availabl= mounting accesso-
ries allow additional flexibility
of installation.

Campare Acoustimass-3

speakers

to larger
and more
expensive systems. We
submit no system in its price class
will offer the same level of performance
and flexibility.

SOUND AND

“VIRTUAL INVISIBILITY”
FROM BOSE
TECHNOLOGY.

Bose® Freestvle™ speaker system

Aithough not an Acoustimass system,
patented Bose technology in the Freestyle system
provides maximum performance in a small, inexpen-
sive bookshelf speaker. Surprisingly small size com-
bined with high performance qualify the Freestyle
systermn as a Bose “virtually invisible” speaker system.

At the heart of the Freestyle speaker system is
the Bose Helical Voice Coil driver. After 11 years of
continued Bose research in the performance areas of
accuracy, power output, efficiency and reliability, we
believe this driver is the most highly developed in the
world. Used for the first time in the Bose Freestyle,
this is the latest and most enhanced Bose HVC driver
to date. It provides exceptional power handling, and
extended high frequency performance. A patented
curved and flared porting system, optimized just for
this new driver, allows the Freestyle speaker to
produce low frequencies previously only thought
possible from a much larger enclosure.

The Freestyle offers performance that will
impress the most discriminating listener, particularly
for its size. As with the other “virtually invisible”
Bose speaker systems, mounting accessories provide
placement flexibility for the Freestyle.
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WHAT MAKES AN
ACOUSTIMASS SPEAKER

DIFFERENT FROM ACOUSTIMASS
ANA;YO%EHT%SS TECHNOLOGY.

| speaker Launches | A BENEFIT

soUND INTO THEROOM | YOU CAN HEAR

B;ATT‘ZI%:‘;‘H“:";;? BUT NOT SEE.

A VIBRATING SURFACE.

One of two stereo imaging cube Bose Acoustimass-5 bass module
speaker arrays included in (Plexiglass model for ihustration
Acoustimass-5 system. prrposes only.)




(Top left) Bose Acoustimass-
SES speaker system.

(Top right) Bose Acoustimass-
5 white wall-ceiling mount acces-
sory (WC-6) in typical
“surround sound” vear channel
application allows “virtually
invisible” mstallation.

(Bottom left) The Bose Video
Roommate® speaker system can
be used to add high fidelity to
simple TV viewng.

(Bottom right) Acoustimass
bass modules conceal easily virtu-
ally anywhere.
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f imitation is the sincerest form of flattery,

then Bose® Acoustimass® speaker systems

have received their due serving of praise.

While many manufacturers have intro-

duced three-piece speaker systems that

look much like Bose Acoustimass speaker
systems, none can duplicate the operation or perfor-
mance of patented Bose Acoustimass speaker
technology.

Like many, you may have marveled at the
extremely small size of the Bose Acoustimass speak-
ers, which can literally fit in the palm of your hand. But
the real secret is hidden from view, in the Acousti-
mass module which allows the imaging speakers to
be so small. Only Acoustimass speaker technology
can allow such speakers to be so small. Only Bose
patented Acoustimass systems achieve it all. Purer
sound, virtual invisibility, high power handling,
improved efficiency and wider dynamic range.

Bose Acoustimass-3 bass module and one of two stereo imaging cubes
mncluded with Acoustimass-3 system. (Plexiglass model shoun for
tlustration purposes only.)

The Important Benefits
Of Bose Acoustimass Speaker Systems.

* Purer sound

Sound is launched into the room by two air
masses, rather than from a vibrating surface. Acous-
tic filtering of distortion within the Acoustimass
module means that the air masses are purer sound
generators than mechanically vibrating cone
surfaces.

* Virtual invisibility

The acoustic filtering of distortion means that
the compact Acoustimass module can reproduce the
lower musical spectrum, yet without the audible
localization of the source of the sound. The remain-
ing upper octaves of music are reproduced by
extremely small and unobtrusive stereo imaging
speakers.

* Wider dynamic range

The reduced distortion, high efficiency and
power handling design of the Acoustimass system
means that you can reliably take full advantage of the
wide dynamic range of digital compact discs and hi-fi
videocassettes.

How An Acoustimass Module Works:

Improving speaker performance means first
reducing distortion. The design of an Acoustimass
system produces no discemible distortion. (See dia-
grams.) This means a better sound. It is the distortion
in the reproduction of bass frequencies which allows
the listener to pinpoint the location of their source.
This is why a corventional subwoofer must be placed
close to its satellite speakers for optimum perfor-
mance. Unlike conventional systems, however, the
reduction in distortion from a patented Acoustimass
speaker system also gives the listener an additional
benefit—the ability to hear all the sound seemingly
originate solely from the small imaging speakers. The
result is a system with better performance which can
be easily concealed anywhere in your listening room.
The ultimate benefits of this patented Bose speaker
technology? Purer sound and virtual invisibility.

Acoustimass Speaker

Conventional Speaker

Left: An Acoustimass speaker launches sound into the room using two
masses of air working like pistons (A&B, darker blue), rather than |
surface vibrating directly into the room. The sound launched into the
room by the Acoustimass speaker’s air pistons is the purest sound that
can be produced by present technology.

Right: A vibrating cane radiating directly into the room (C) produces
more distorted sound.




AT BOSE THE PRIMARY
OBJECTIVE IS
TO PRODUCE AUDIO
PRODUCTS WITH
PERFORMANCE
ADVANTAGES WITH CLEAR
BENEFITS TO LISTENERS
EVERYWHERE.
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he Bose story began in the

research laboratories of MIT.

Dr. Amar G. Bose, professor of

electrical engineering at the Mass-

achusetts Institute of Technology

(MIT), began wondering in the
1950's why loudspeakers with impressive published
technical specifications failed to reproduce the full,
rich subtleties of a live musical performance.

For 12 years, Dr. Bose studied speaker design and
psychoacoustics, the science of the human percep-
tion of sound. His findings resulted in design con-
cepts for radically different kinds of speaker systems.

The company behind the products.
Bose is the world leader in acoustics and innova-
tive audio products for home and industry.

Bose Corporation was formed in 1964. In 1968,
together with a team of engineers including many of
his former students, Dr. Bose entered the high fidelity
music field by introducing the Bose 901® Direct/
Reflecting® loudspeaker system. With the 901 sys-
tem, Dr. Bose and his research team achieved
intemnational acclaim by setting a new standard in
music reproduction.

Bose Corporation designs, manufactures and
markets some of the finest audio products in the
world. In fact, Bose has been chosen by many of the
world’s leading automobile, computer and television
manufacturers to provide quality sound for their
products. At Bose, the primary objective is to
produce audio products with performance advantages
that provide clear benefits to listeners everywhere.

Bose engineers have worked to assure that the
product reaching the consumer is thoroughly tested
for quality and durability, and will perform reliably for
years. By creating and employing the Syncom® com-
puter quality assurance program, Bose speaker com-
ponents receive demanding and comprehensive

BOSE CORPORATION:

Dr. Amar G. Bose, founder and
Chatrman of Bose Corporation.

acoustical testing, which assures that they meet
critical performance and reliability requirements.
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THE B AS

How the sound gets
from there to here—
third in a series on
the basics of audio.

BY IAN G.MASTERS

HE task of any audio sys-

tem, however simple or

complex it may be, i1s to

reproduce in our listening
rooms sounds that occurred at a dif-
ferent place and time. Over the
years, some of the most ingenious
technological thought in any field
has gone into developing the means
to get high-quality signals to the
inputs of our hi-fi systems. Some
knowledge of how this process
works is basic to an understanding
of audio as a whole: Before we can
begin 1o consider specific compo-
nents, we must know what it is
they’re supposed to do and what
sort of information they have to
work with,

The Furst Step

Practically everything we listen to
starts out as live sound, from a
radio announcer’s dulcet tones to a
multitrack rock extravaganza. The
signal may have been manipulated
and processed along the way, and 1t
may even have some totally artifi-
cial elements added to it, such as
synthesized instruments or digital
delay, but its core is usually real

sound. To get this sound into the
audio chain requires a microphone.

The resistive device used as a
microphone in early telephones did
its job well enough, and it was
adapted for early radio and record-
ing. But it was only with the coming
of the electrodynamic microphone
that the full audio range could be
captured reliably. A “dynamic” mi-
crophone is one that uses the dura-
ble moving-coil design, in which a
round, more-or-less flat diaphragm
is attached to a very light coil of
wire surrounded by a specially
shaped magnet. As the diaphragm
moves in and out in response to the
sound waves hitting 1t, the coil
moves with respect to the magnetic
field and thereby generates a corre-
sponding voltage. Dynamic micro-

s

o

L -

phones can be small, light, and inex-
pensive, and yet they can offer true
high-fidelity performance.

At the other end of the cost spec-
trum is the electrostatic or condens-
er microphone, which is used for
the majority of professional applica-
tions. A very light, flexible dia- |
phragm, with a thin me1allic coating
deposited on its rear surface, 1s posi-
tioned near a fixed metal plate so
that the sound reaching the dia-
phragm varies its distance from the
plate. These two elements act as a
capacitor in an electrical circuit,
varying the characteristics of the cir-
cuit in step with the sound. Such
microphones are capable of the fin-
est performance, but they require
that an external voltage be applied
to charge the fixed plate. A varia-
tton on this theme, which 1s much
simpler to use and less expensive to
produce, is the electret microphone,
which uses a permanently charged
plaie requiring no external power
source. The majority of micro-
phones for home use are now elec-
trets.

However they go about it, micro-
phones create the varying audio sig-
nals that other components require
to do their work. Such a signal may
be sent directly to the listener, as in
a lhive broadcast. Far more often.
however, it is recorded, and that
usually involves magnetic tape.

Pure Magnelics

It would be difhicult to overstate
the importance of tape recording.
Practically every record, tape, or
compact disc we buy was mastered
on magnetic tape (with the sole
exception of a few direct-to-disc au-
diophile recordings). Almost every-
thing we listen to on the radio is also
recorded, and for the past few years

ILLUSTR A FIONS BY MARK FALLS
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the overwhelmingly favorite me-
dium for music buyers has been the
cassette.

Tape recording may be the purest
application of electromagnetic prin-
ciples in audio. A signal fed to a coil
of wire encircling a bar of iron will
create a strong magnetic field that
varies with the signal. Normally, the
lines of magnetic force will run from
onc¢ pole to the other lengthwise
along the metal, but it the bar is
curved so that the ends just about
meet, the field in the gap between
them will be stronger because of the
shorter distance from pole to pole.

Placing an object that has the abil-
ity to accept and retain magnetiza-
tion in contact with this gap will
vary its magnetism in step with the

energy 1t receives. A thin strip of

plastic coated with iron oxide (rust)
drawn past such a magnetically ac-
tive gap—as in a tape deck’s record-
ing head—will cause its particles to
be magnetized in response to the
varying signal. This magnetic ana-
log of the original signal is recorded
across the tape as a continuously
varying serics of parallel magnetic
“waves.” Drawing the now-re-
corded tape past the gap in the head
once again, this time with no cur-
rent in the coil, will re-create the
magnetic ficld within the gap, which
will produce an electrical signal in
the coil that is—in theory—identi-
cal to the original.

Unfortunately, it’s not so simple.
For one thing, no magnetic medium
is linear: Tape responds differently
at different signal levels, and re-
spons¢ variations are usually most
pronounced at the lowest levels,
where most of the music is. To
this, a high-frequency
bias current is added to raise the sig-
nal level overall into a region where
the tape is closer 1o linearity. In
effect, the positive/negative polarity
of a normal audio signal, which
passes through the zero point, is
converted 10 a maximum/mini-
mum variation, with the minimum
point still well above the trouble-
some response range. Bias i1s also
fed at a considerably higher level to
a deck’s erase head, where it scram-
bles the magnetic information on a
tape, leaving a clean medium ready
to accept a new recording.

Boosting the overall signal level
brings its own problems. The
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amount of magnetism a particular
tape can hold is limited; beyond a
certain level, distortion rises (0 an
unacceptable amount. And yet re-
cording at too low a level, even
though that may still be within the
lincar range, makes only too ob-
vious the fact that tape is a noisy
medium, for pianissimo passages
are casily lost in the hiss. Noise per-
formance depends partly on the
width of the track being recorded, so
professionals tend to use wider
tapes, or wider tracks on ordinary
tapes, to minimize noise. Profes-

sional tape recorders tend to im-
prove high-frequency reproduction
by the use of faster tape speeds, as
performance in this area depends
largely on the number of magnetic
particles passing the recording head
in a given period of time.

To gain even more advantage,
several electronic noise-reduction
processes, notably Dolby and dbx,
were developed. Both operate dur-
ing recording by reducing the ratio
between a signal’s highest and low-
cst levels—its dynamic range—1o
something the tape can handle, a
process called compression, and
then increasing it again during play-
back (called expansion). As the
quieter material is reduced to its
proper level, the noise 1s reduced
with it. The details of the various
Dolby systems and the dbx system
are different, but the basic principle
1s the same.

While conventional analog re-

cording is still the most common
method, several specialized types of
audio storage have been developed
that take advantage of the wide-
bandwidth capability of video re-
corders, which have upper frequen-
cy limits more than a hundred times
greater than that of an ordinary
audio tape recorder. The three main
video formats now provide hi-fi
sound by using a frequency-modu-
lated carrier for the audio signal.
Like the picture information, the
FM carrier i1s recorded across the
tape diagonally, effectively bypass-
ing most of the inherent limitations
of the tape-recording process and
offering quality that rivals that of
digital recordings. Beta and 8mm
VCR's include the hi-fi audio signal
with the video information, but
VHS machines use a separate head
that takes advantage of the fact that
higher-frequency signals (the video)
are recorded on the surface of the
tape while lower-frequency ones
(the audio) penetrate deeper into
the oxide layer. Video’s bandwidth
also allows the recording of pure
digital audio signals using a normal
VCR together with a digital adaptor.
And the new digital audio tape
(DAT) recorders have a similarly
wide bandwidth.

Physical Storage

Unul very recently, the audio-
phile medium was the vinyl record,
in which the signal is engraved as an
undulating spiral groove directly
analogous to the original audio sig-
nal. The recording device is the cut-
ter head, which contains an electro-
dynamic element rather like a dy-
namic microphone. In this case,
however, the moving component is
connected to a sort of chisel—the
stylus—rather than a diaphragm,
and an audio signal 1s fed ro the
head rather than being produced by
it. The cutter head is mounted on an
assembly that gradually moves the
stylus across the soft surface of a
master disc, cutting a spiral groove
from the edge to the center of the
disc. The shape this groove takes as
the stylus moves back and forth
from the center line is an analog of
the audio signal: the higher the fre-
quency, the more tightly spaced the
undulations; the louder the signal,
the farther aficld the stylus travels.
The master disc

itself could be |
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played, but it would soon be de-
stroyed; we buy harder copies made
from a mold of the master.

The RIAA equalization used in
making every vinyl record was born
of the recognition that low-frequen-
cy material takes up most of the
groove space. By reducing the bass
by a specific amount in mastering
the record and then boosting it by
the same amount on playback, the
grooves can be made closer together
and the playing time longer. At the
same time, boosting the treble on
recording and reducing it by the
same amount on playback signifi-
cantly reduces surface noise.

The stylus that is used to record
the two channels of stereo in a single
groove has two driving devices that
are mounted at right angles to each
other and at 45 degrees with respect
to the disc surface. Each of the cle-
ments is fed with one channel and
translates this to an in-and-out
movement; as both channels are
feeding the cutter head at the same
time and the two dynamic clements
are attached to the same stylus, the
stylus moves with a vertical compo-
nent as well as a lateral one. Each
wall of the groove corresponds to
the movement of the opposite dy-
namic clement.

The playback device, the phono
cartridge, is constructed similarly to
the cutter head. In playback, the
record groove imparts motion to
the stylus, which is converted by the
cartridge’s dynamic eclements to a
two-channel clectrical signal. For
cach channel, the opposite wall of
the groove imparts an in-and-out
motion that the cartridge element’s
coil can turn into electricity. The
groove wall on the sume side as the
clement, however, only causes a
pivoting motion within that coil,
which is ignored.

Long Distance Audio

Radio takes advantage of another
clectromagnetic phenomenon: If a
varying clectrical signal is high
cnough in frequency, it radiates in
much the same way as light. Feed-
ing such a signal—called a carrier—
to an appropriate antenna allows it
to induce a voltage in a wire that
may be miles away. By using an
audio signal as a control to modify
the carrier in some way—to modu-
late it—music and other informa-
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tion can be broadcast over great dis-
tances.

Any alternating signal has two
components, amplitude and fre-
quency, and either can be varied to
carry information. The original type
of radio was amplitude modulation,
or AM, in which the level of the car-
rier varies in step with an audio sig-
nal. The carrier radiates outward
from the broadcasting antenna, in-
ducing a voltage in any receiving
antenna it encounters. The receiver
itself contains a tuned circuit that
responds only to one carrier fre-
quency at a time and then detects
what’s happening to that carrier.
Any level vanations it turns into
sound. The AM system suffers in
that the various forms of interfer-
ence a broadcast signal encounters
along the way are indistinguishable
from desired amplitude differences,
so static and other noises are a prob-
lem. Also, AM operates in a frequen-
cy range that lets it bounce off one
level of the atmosphere, the iono-
sphere, particularly at night. This
does increase the listening range,
but it also increases the chance that
different AM stations will interfere
with cach other.

The alternative is to modulate the
other characteristic of the carrier, its
frequency. This form of radio—fre-
quency modulation, or FM—has the
potential for much quieter opera-
tion, as it is relatively impervious to
most interference. In addition, the
FM band was set up from the begin-
ning with a wider audio bandwidth
than AM, making true high-fidelity
broadcasting possible (while AM
could approach this level of fidelity,
it rarely does so). The main problem
with FM is a product of its much
higher carrier frequencies (about a
hundred times those of AM). Be-
cause FM carriers tend to travel only
in straight lines, like light, reception
is subject to distortion caused by
multiple reflections from objects in
the way, such as buildings, an effect
called multipath.

One very distinct advantage,
however, is that an FM carrier is
capable of containing much more
information than just the audio
spectrum. Subcarriers can be added
without disturbing the audio. This
is chiefly done to provide sterco
reception. For the sake of compati-
bility with mono receivers, the main

signal received by an FM tuner is a
mixture of the left and right chan-
nels (L + R), but there is also a sup-
pressed subcarrier at 38 kHz—much
higher than anything we could
hear—that is amplitude-modulated
with a sterco difference signal (L —
R). In a stereo receiver, one channel
is derived by adding the difference
signal to the main signal and the
other by subtracting it, canceling
out the unwanted channel in each
case. To enable your tuner to per-
form this operation, every sterco
station broadcasts a stereo beacon
or pilot, at 19 kHz. The beacon sig-
nal must be filtered out of the audio
which is one reason the upper fre-
quency limit of FM broadcasting is
IS kHz rather than 20 knz.

By the Numbers

An analog signal continuously
varies over time. There is, however,
only onc signal level at any mo-
ment, and this level can be meas-
ured. If a succession of such mea-
surements were taken, the original
signal could be reconstructed, as
long as the instantanecous measure-
ments were taken often enough.
This is the principle of digital audio:
An analog waveform is sampled at
regular intervals, and the voltages
are noted and recorded. The sam-
pling rate nced be only twice the
highest frequency we wish to record
for us to be able to reconstruct the
waveform perfectly; in audio, that
means roughly 40 kHz. The sam-
pling rate that was chosen for the
compact disc is 44.1 kHz.

The individual sampling mea-
surements are recorded in binary
notation, where all numbers are ex-
pressed as a series of O's and 1I’s,
called binary digits, or bits. Any sin-
gle bit can indicate only whether a
signal is present (1) or not (0), but
if bits are organized in digital
“words,” they can represent degrees
of “presence”—signal levels, in
other words. The more bits in each
word, the greater the number of lev-
el variations it can express, hence
the greater the dynamic range of the
encoded signal. A 16-bit word—the
standard for the Ch-—can cxpress
65,536 separate signal levels, which
corresponds to a dynamic range of
approximately 96 dB. To obtain this
dynamic range, each of the 40,000-
odd samples per second for cach

|
|
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channel must be represented by 16
bits.

To record a stereo digital signal,
therefore, we need a medium with
an upper frequency limit of at least
1.5 MHz. Once that requirement is
satisfied, however, the method of
storing the signal becomes relatively
unimportant. All that the playback
mechanism need detect at any mo-
ment is the presence or absence of a
signal (a | or a 0). distortion and
noise become irrelevant unless they
obscurc the signal totally. Even
speed irregularities—wow and flut-
ter—don’t matter, as the bit stream
can be stored briefly in the playback
device and then released at precisely
the right sampling rate (known in
this context as the clock frequency). |
The bits so retrieved can then be
reorganized into 16-bit words, and
the voltages they correspond to can
be regenerated. |

Some things can disrupt even dig-
1tal recording and playback, howev-
er: Tape dropouts, for instance, or
flaws in a CD’s surface can interrupt |
the data flow and cause some terri- |
ble noises. For this reason, digital
recordings are encoded according to
a sophisticated scheme of error cor-
rection that allows the playback de-
vice to detect when information is
missing or incorrect and then either
reconstruct or simulate it. |

The main medium for digital
sound 1s the compact disc, which
borrows from earlier videodisc tech-
nology. The string of 0’s and 1I’s in
the binary signal code is converted
10 a series of elongated pits arranged
in a spiral on the disc (but without
grooves, the playback device finds
the proper spot on the disc electron-
ically). In the player, a low-level las-
er beam is bounced off the disc’s
surface to a photosensitive device;
the pits passing through the beam
alternately interrupt or reflect it,
thus reproducing the binary code.
The resulting digital signal from the
photocell, after error detection and
correction, passes through a digital-
to-analog converter, or DAC, where
the original analog signal is re-
stored. From this stage on the signal
1s treated in a conventional (non-
digital) tashion.

NEXT: Inputs—devices that turn re-
cordings or broadcasts into signals |
the rest of your system can use.
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"TECHNICAL TALK

by Julian Hirsch

DOESIT MAKE
A DIFFERENCE?

HE people who buy and own
high-fidelity systems come
in as many shapes and de-
sign variations as their cher-
ished audio components. None of
us came into this world as discern-
ing, golden-eared audiophiles. Like
so many of life’s pleasures, hi-fi is
an acquired taste that can be devel-
oped to almost any degree, from a
casual awareness to an intensily
that can dominate a person’s life.
Fortunately, our hobby (for those
who consider it as such) can be
enjoyed on many levels. Being total-
ly subjective in its goals, hi-fi has
few, if any, absolutes. One man’s
meat is another’s poison in terms of
preferences for program material
and the hardware that brings it into
the home. Your preferences in both
areas may be very different from
mine, but that is no reason for
either of us to criticize or look down
upon the other. Listening to music
is supposed to be fun, right?
Nevertheless, some people be-
come so involved in the minutiae of
sonic “differences” or subtle quali-
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ties of performance that they scem
to have lost the capacity for enjoy-
ment. This preoccupation is often
expressed as a condescending atti-
tude toward those rank-and-file au-
diophiles who may be so misguided
as to fail to perceive the “‘truth” as
expounded by the cognoscenti.

Things were not always like that.
In my early days as an audio hob-
byist, some forty years ago, most of
us had a considerable amount of
ignorance, an imperfect under-
standing of the phenomenon of
sound recording and reproduction,
but we had many of the same feel-
ings as today’s audiophiles have
about the distinctions between
mass-market products and so-called
high-fidelity components.

Despite the generous sprinklings
of nonsense in the claims made for
some of those early products, I
don’t recall any appreciable accep-
tance of the bizarre ideas promul-
gated by people who were cither (1)
far ahead of their time, (2) more
ignorant than we were, (3) mentally
disturbed, or (4) outright charlatans.
I think that the test of time has sep-
arated these categories quite effec-
tively, with the individuals in the
first category being the rarest and
the majority of people with strange
ideas falling in the other three.

A somewhat similar situation ex-
ists today, with some fundamental
differences. Over those four dec-
ades, there have been enormous
technological advances. The world
i1s quite literally a different place
than it was then. A great deal has
been discovered by researchers in
such fields as mathematics, physics,
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acoustics, and psychoacoustics.
Concurrent with this advance in
knowledge, we have seen an unend-
ing series of bizarre claims concern-
ing the great—never merely sub-
tle—audible effects of such factors
as the design of connecting wiring in
a system, the crystalline structure of
various exotic materials, the dielec-
tric material used in capacitors, and
the specific construction of the
semiconductors used in a product
(not necessarily in the signal path—
power supplies too have received

Some people become so
mvolved in the minutiae of
sonic “differences” or subile
qualities of performance that
they seem to have lost the
capaaity for enjovment.

their share of attention from these
quarters).

I could go on and on, but these are
examples of a trend in the audio
world that I would find hilarious,
except that it too often diminishes
the credibility (to me, at least) of its
proponents. The fact that many of
them are talented engineers, design-
ers, or musicians makes their utter-
ances more sad than funny. It is like
finding an esteemed geographer or
astronomer supporting the flat-
earth theory.

One thing seems to be common to
all such ideas: The claims are never
supported by hard evidence in the
form of carefully conducted double-
blind tests. The adherents to each
such belief support it with a true
religious fervor. Since their support
is, without doubt, a matter of faith,
any test that does not confirm the
idea’s validity is (to them) faulty by
definition.

Well, faith can be a good thing,
although 1 would prefer 1o sce it
applied in a more spiritual context
than the supposed effect of a piece
of wire on reproduced sound. Un-
fortunately, it is difficult—impossi-
ble, in fact, unless you are facing a
potential apostate—to counter faith
with logic or scientific evidence. |
may as well admit that in matters of

(Continued on page 53)
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