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Let the walls
surround you
with music

With the new Boston Acoustics Designer Series speaker

“systems, you ca enjoy high fidelity music everywhere
in your hcme. They rount flush in walls or cailings,
blending unobmrusively into any room setting. And
unlike cor vent onal speakers, they take up aksolutely
no shelf or floor space.

As main, surrcind, or extension speaker systerns, our
Designer Series speakers give you the accurate, unzom-
promised sonic performance you've come 10 expext
from Bostor Acustics Frequency response is smoaoth
and accurate, a~d stereo imaging is unusually lifeiike.

There are two Cesigner Series models. Shown aboue

is the model 36G_ with a 6'k-inch woofer. The sma ler
model 350 has a3'a-inzh woofer. Both have our CFT-4
one-inch dome tweeter. The contoured grille end rim

atiste!
2atasdate

finisked in matte whi-e, can be painted to match or
corrplemznt the surroundings.

Thespecially engineesed woafers provide full bzass

performace without need for special enclosures. The
tweeter is a new version.of thee one-inchdomes used

in our finest home systems. It is of a.qual ty not ror-
mally fousd in built-in gpeakers. Al drivers have water-
procfdiaphragms, allowing mnstallation .n moist.re-
laded plaaes such as kitchens,baths, ard koats.

For aDesigner Series brochure, please write to-us at
247 Lynnfield St., Peabady, MA 01960. Or call
617-§32-21M1.

Acoustics



Challenging

Design.

FOR UNDER $600 YOU CAN OWN AN
AMPLIFIER JUDGED TO HAVE THE EXACT
SOUND CHRARACTERISTICS OF AN ESOTERIC
$3000 MODEL.

Bob Carver recently shocked the staid audiophile
world by winning a challenge that no other amplifier
designer could ever consider.

The new M-1.0t was judged, in extensive listening
tests by one of America’s most respected audio-
phile publications, to be the sonic equivalent of a
PAIR of legendary, esoteric mono amplifiers which
retail for $3000 each!

CARVER'’S GREAT AMPLIFIER CHALLENGE.
Last year, Bob Carver made an audacious offer to
the editors of Stereophile Magazine, one of Ameri-
ca’s exacting and critical audio publications. He
would make his forthcoming amplifier design sound
exactly like ANY high-priced, esoteric, perfectionist
amplifier (or amplifiers) the editors could choose.

In just 48 hours. In a hotel room near Stereophile’s
offices in New Mexico! As the magazine put it, “/f it
were possible, wouldn't it already have been done?
Bob’s claim was something we just couldn't pass
up unchallenged”

What transpired is now high fidelity history. From
the start, the Stereophile evaluation team was skep-
tical (“We wanted Bob to fail. We wanted to hear a
difference”) They drove the product of Bob's round-
the-clock modifications and their nominees for “best
power amplifier” with some of the finest components
in the world. Through reference speakers that are
nothing short of awesome. Ultimately, after exhaus-
tive listening tests with carefully selected music
ranging from chamber to symphonic to high-impact
pop that led them to write, *..each time we'd put the
other amplifier in and listen to the same musical
passage again, and hear exactly the same thing On

the second cay of listening to his final design, we
threw in the towel and conceded Bob the bout
According tc the rules... Bob had won.

BRAIN CHALLENGES BRAWN. Below is a
photo of the 20-pound, cool-running M-1.0t. Above
it are the outines of the pair of legenaary mono

amplifiers used in the Stereophile challenge. Even
individually, they can hardly be lifted and demand
stringent ventilation requirements. And yet, accord-
ing to some of the most discriminatirg audiophiles
in the world, Bob’s new design is their scnic equal.

The M-1.0t's secret is its patented Magnetic Field
Coil. Instead of increasing cost, size and heat output
with huge storage circuits, Magnetic Field Amplifi-
cation delivers its awesome output from this small
but powertul component. The resukt is a design with
the dynarmric power to reproduce the leading edge
attacks of musical notes which form the keen edge
of musical reality.

A DESIGN FOR THE CHALLENGES OF
MODERN MUSICREPRODUCTION. The M-10t's
astorushingly high voltage/high current output and
exclusive operation features make it perfect for the
demands of compact digital discs, video hi-fi and
othle(r)wide dynamic range playback media. The
M-10t

@ Has a continuous FTC sine-wave output
conservatively rated at 200 watts per
channel.

® Produces 350-500 watts per channel of RMS
power and, bridged, 800-1100 watts momentary
peak power (depending on impedance).

o Delivers 1000 watts continuous sine wave output
at 8 ohms in bridging mode without switching or
modification.

® |scapable of handling unintended 1-ohm speaker
loads without shutting down.

® Includes elaborate safeguards including DC Off-
set and Short Circuit Power Interrupt protection.

SHARE THE RESULTS OF VICTORY. We invite
you to compare the new M-1.0t against any and all
competition. Including the very expensive amplifi-
ers that have been deemed the M-1.0t’s sonic equiv-
alent. You'll discover that the real winner of Bob's
remarkable challenge is you. Because world class,
superlative electronics are now available at reason-
able prices simply by visiting your nearest Carver
dealer.

SPECIFICATIONS: Power, 200 watt/channel
into 8 chms 20Hz to 20KHz, both channels
driven with no more than 0.15% THD. Long Term
Sustained RMS power, 500 watts into 4 ohms, 350 watts into
8ohms. Bridged Mono power, 1000 watts into 8 ohms. Noise,
-110dB IHF A-weighted. Weight, 20 Ibs.

ARVER
(AR PQ.Box 1237, Lynnwood, VA 98046

POWERFUL
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Radio Shack’s New
Digital Audio Players
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Portable/Home Performer! Enjoy superb heed-
phone steren anywhere with the Realistic® CC-3100
compact disc player. It’s lightweight and -eally com-
pact. Only 6'/2 x 5/2 x 156". Includes an audio out-
put cable so you can play it through your home
stereo. With carry strap, battery pack. Orly $279.95

Remote-Contro! Performer! Realistic CD-1500
combines state-of-the-art digital stenec and the con-
venience of a wireless remote. You ca1 progrem Lp
to 24 selections to play in any sequerce. Anc, ycu
can search, pause, fast-forward, replay one cLt ora
disc, all from your chair. Only $259.95

s o VIS ——— "1
Send for Your FREE 184-Page Catlalog!

Mail o Radio Shack, Department 88-A-127
300 Cne Tandy Center, Fort Worth, TX 73102

NAME

STREET
ciTy

Great-Value Performer! Realistic’'s CD-2300 is
gverything you'd expect in a qrality CD player. You
cet 15-selection random-sequence programming
and Radio Shack’s accurste Tri-Spot laser tracking.
8k0 has high-speed forward/reverse search and
pushbutton repeat play of one cut, a group o7 cuts,
or an entire disc. Only $219.95

Extended Service Plan Available. Radio Shack
o“ers extra buyer protecton at low cost. And we
service what we sell. Come in for a personal demos-
tretion and test listen to the sensational sound of
Redio Shack’s new digital audio performers.

Radie fhaek

A DiVISION OF TANDY CORPORATION

Pices apply at participating Radio Shack stores and dealers. Batteries for scrtable
bettary pack and remote control are extra.
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BULLETIN

by Christie Barter and
William Burton

ANTI-DAT LAW UPDATE

A subcommittee in the House of
Representatives has approved a
bill requiring that digital audio
tape (DAT) decks include a circuit
to prevent them from copying
specially encoded recordings. The
bill goes next to the House Energy
and Commerce Committee.

PRERECORDED DAT'S

Capriccio, an independent West
German label, is releasing twenty
classical titles on digital audio
tape, for sale in Europe at a dollar
equivalent of $25 to $27 each. The
company will duplicate the tapes
without using a CBS Copycode fil-
ter, as will Nimbus Records in the
U.K, which is also preparing a
DAT release. Other companies
preparing to release prerecorded
DAT's commercially are GRP, Tel-
arc, DMP, Delta, Harmonia Mundi,
and Classic Masters.

NEW CD AT NEW LOW COST

Motown Records has released a
CD sampler with a suggested list
price of $3.98, beating by a
healthy margin the previous rec-
ord low of $6.98 established by
Rykodisc and the Moss Music
Group. Titled “An Introduction to
the Motown Elite 9000 Series,”
the new sampler contains full-
length tracks from albums by
Smokey Robinson, Martha and the
Vandellas, Marvin Gaye, and other
top Motown acts included in the
label’s “mid-price” CD line.

TECH NOTES

Look for a new line of high-end
audio components made by
Akai. . . . Denon has introduced
a high-bias C-100 cassette that
will record 50 minutes on each
side. According to Denon, the new
C-100 will extend the recording
time for dubbing CD’s without the
compromises in quality of C-120
cassettes. . . . Seattle Speaker
Technology (SST) is taking over
Speakerlab’s production and dis-
tribution. . . . Four million com-
pact disc players will be pur-
chased by dealers this year, ac-
cording to the Electronic Indus-

tries Association. That is a 33-
percent increase over 1986

sales. . . . Fifteen to twenty 5-
inch CDV (compact disc video) ti-
tles from each of several major la-
bels are said to be on their way to
record stores. . . . A new univer-
sal remote control from Pioneer,
the CUAV100, comes already pro-
grammed with more than 150
commands for Pioneer compo-
nents and can learn 211 more for
others. List price is $125. . . . An
experimental Ford van includes a
sound system with three stereo
amplifiers (each rated for 40
watts per channel), a parametric
equalizer, a CD player, subwoofers,
and controls mounted on the
steering wheel. . . . Proton Corp,,
known for its video, home audio,
and car stereo products, is suing
to prevent its name from being
used on cars coming from Malay-
sia next year. . . . Anyone who
buys a Sony ES series compact
disc player between October 1 and
December 31 will receive a free
Telarc sampler CD featuring Liza
Minnelli live at Carnegie Hall, the
Cincinnati Pops playing Back to
the Future, and other selections
from Telarc’s catalog.

TAPE COMPANIES TEAM UP
Agfa, Philips, and Du Pont are
joining forces to manufacture and

market magnetic tape for audio
and video uses. The new joint ven-
ture, as yet unnamed, includes
PDMagnetics, an existing compa-
ny owned by Philips and Du Pont.
In addition, Agfa is working with
BASF on research and develop-
ment of tape-coating technology
and cost-effective production
methods.

MUSIC NOTES

Shortly after the release of the
four Elvis Presley albums in
RCA’s “Commemorative Issue,”
two of them, “The Number One
Hits” and “The Top Ten Hits,” en-
tered Billboard's Top Pop album
chart. . . . Leonard Bernstein has
been decorated with the Grand Or-
der of Merit, of the Federal Repub-
lic of Germany in acknowledg-
ment of his outstanding services
to that country. . . . The Beverly
Hills Cop II soundtrack album re-

leased by MCA holds the decade’s
record-to-date for having three si-
multaneous Top 10 singles—
George Michael's I Want Your Sex,
Bob Seger’s Shakedown, and Cross
My Broken Heart by the

Jets. . . . Semyon Bychkov, music
director of the Buffalo Philhar-
monic, will become music director
of the Orchestre de Paris in

1989. . . . England’s popular Top
of the Pops program was recently
added to the CBS Network's late-
night line-up on Fridays.

EXPLICIT POP

The Parents’ Music Resource Cen-
ter recently issued a list of albums
it found to be ‘“violent, sexually
explicit, or condoning substance
abuse.” Among them were albums
by Motley Crue, Ozzy Osbourne,
Anthrax, Poison, the Beastie Boys,
and Simply Red. . . . As we-went
to press, Jello Biafra, founder and
lead singer of the Dead Kennedys,
went on trial in California on a
misdemeanor charge stemming
from the poster by surrealist
Swiss painter H. R. Giger included
in the band’s 1985 album “Fran-
kenchrist.” Biafra was quoted as
saying, “The inside foldout to this
record cover [depicting male and
female genitalia] is a work of
art . . . that some people may
find shocking, repulsive, or offen-
sive. Life can sometimes be that
way.”

ZAPIT BOOSTS REMOTE POWER
The Zapit remote-control power
booster from Monster Cable is
sald to be zapping its way into
many home audio and video sys-
tems. Priced at $24.95, the unit at-
taches to any remote control and
increases its power and range. Ac-
cording to Monster Cable, Zapit
allows a user to control a compo-
nent more than 100 feet away.
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There are some moments that only music can express.

Travelling with the
sound of Nakamichi mobile
audio products can be
a magical experience.

Our company's commitment
to quality and leading-edge
technology has produced some
of the finest audio
components known to man.

But it's not the technology
that provides the magic;
it's the musical experience it creates.

After all, we know that nothing
can make the spirit soar like music.

“Nakamichi

For the name of your nearest
authorized Nakamichi home audio
or mobile sound dealer, please call or write

Nakamichi America Corporation
19701 South Verment Ave
Torrance, CA 90502 (809) 421-2313
(800) 223-1521 (California)
Nakamichi Canada (800) 663-6358

Nakamichi produces a complete line
of mobile tuner decks, amplifiers and
speaker systems

CIRCLE NO. 74 ON READER SERVICE CARD
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“Matthew Polk Has a Passion for Perfection!”
Experience the Awesome Sonic Superiority of
His New Signature Edition SDA 1G and SDA 2B.

he genius of Matthew Polk has now

brought the designer styling, ad-

vanced technology and superb sonic
performance of his award winning SDA
Signature Reference Systems into the new
Signature Edition SDA 1C and SDA 2B.

“They truly represent a
breaktbrough.”

Polk’s critically acclaimed, 5 time AudioVideo
Grand Prix Award winning SDA technology is the
most important fundamental advance in loud-
speaker technology since stereo itself Listeners
are amazed when they hear the huge, lifelike,
three-dimensional sonic image produced by
Polk’s SDA speakers. The nation’s top audio
experts agree that Polk SDA loudspeakers al-
ways sound better than conventional loud-
speakers. Stereo Review said, “Spectacular.
the result is always better than would be
achieved by conventional speakers.” High
Fidelity said, “Astounding.. We have yet to hear
any stereo program that doesn't benefit” The
new SDA IC and SDA 2B utilize new circuitry
which allows the drivers to more effectively
utilize amplifier power at very low frequencies.
This results in deeper, more powertut bass
response, greater dynamic range and higher
efficiency. In addition, the new circuitry makes
these new speakers an extremely easy load for
amplifiers and receivers to drive. lastly, the
imaging, soundstage and depth are more pre-
cise and dramatically realistic than ever.

Why SDAs Aluays Sound Better

Stereo Review confirmed the unqualified
sonic superiority of Matthew Polk’s revolution-
ary SDA Technology when they wrote, “These
speakers «/tays sounded different from con-
ventional speakers — and in our view better —
as a result of their SDA design.

Without exaggeration, the design principals
embodied in the SDAs make them the world’s
first true stereo speakers. The basic concept of
speaker design was never modified to take into
account the fundamental difference between a
mono and stereo signal. The fundamental and

Rolling Stone Magazine

basic concept of mono is that you have one
signal (and speaker) meant to be heard by both
ears at once. However, the fundamental and
basic concept of stereo is that a much more
lifelike three-dimensional sound is achieved by
having 2 different signals, each played back
through a separate speaker and each meant to
he heard by only one ear apiece (L or R). So
quite simply, 2 mono loudspeaker is designed to
be heard by two ears at once while true stereo
loudspeakers should each be heard by only one
ear apiece (like headphones). The revolutionary
Polk SDAs are the first TRUE STEREO speakers
engineercd to accomplish this and fully realize
the astonishingly lifelike three-dimensional
imaging capabilities of the stereophenic sound
medium.

“A stunning achievement”
Australian HIF{

Polk SDA Technology solves one of the
greatest problems in stereo reproduction. When
each ear hears both speakers and signals, as
occurs when you use conventional (Mono)
speakers to listen in stereo, full stereo separa-
tion is lost. The undesirable signal reaching
each ear from the “wrong” speaker is a form of
acoustic distortion called interaural crosstalk,
which confuses your hearing.

“Literally a New
Dimension in the Sound

Stereo Review Magazine

The Polk SDA systems eliminate interaural
crosstalk distortion and maintain full, True
Stereo separation, by incorporating two com-
pletely separate sets of drivers (stereo and
dimensional) into each speaker cabinet. The
stereo drivers radiate the normal s:ereo signal,
while the dimensional drivers radiate a differ-
ence signal that acoustically and effectively
cancels the interaural crosstalk distortion and
thereby restores the stereo separation, imaging
and detail lost when you listen to normal
“mono’ speakers. The dramatic sonic benefits
are immediately audible and remarkable.

Where to buy Polk Speakers? For your nearest dealer, see page 151.

Slabbergasting”

“Mindboggling, astounding,

High Fidelity Magazine

Words alone cannot fully describe how much
more lifelike SDA TRUE STEREO reproduction
is. Reviewers, critical listeners and novices alike
are overwhelmed by the magnitude of the sonic
improvement achieved by Polk's TRUE STEREO
technology. You will hear a huge sound stage
which extends not only beyond the speakers, but
beyond the walls of your listening room itself
The lifelike ambience revealed hy the SDAs
makes it sound as though you have been
transported to the acoustic environment of the
original sonic event. Every instrument, vocalist
and sound becomes tangible, distinct, alive and
firmly placed in its own natural spatial position.
You will hear instruments, ambience and subtle
musical nuances (normally masked by conven-
tional speakers), revealed for your enjoyment by
the SDAs. This benefit is accurately described hy
Julian Hirsch in Stereo Review, *...the sense of
discovery experienced when playing an old
favorite stereo record and hearing, quite liter-
ally, a new dimension in the sound is a most
attractive bonus..” Records, CDs, tapes, video
and FM all benefit equally as dramatically.

“You owe it to yourself to
auditi()n the"l.” Iigh Fidelity Magazine
SDAs allow you to experience the spine
tingling excitement, majesty and pleasure of
live music in your home. You must hear the
remarkable sonic benefits of SDA technology
for yourself You too will agree with Stereo
Review’s dramutic conclusion: “the result
is always better than would be achieved by
conventional speakers...it does indeed add
a aew dimension to reproduced sound.”

poliiaudio

he Speaker Specialists ©

5601 Metro Drive, Baltimore. Md. 21215
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LETTERS

More on Copy Prevention

Iam very pleased to see the Copycode
issue addressed in July *‘Letters.” You
did a wonderful job of selecting contri-
butions that express vour readers’ dis-
may. They expose the outrage of delib-
erately screwing up the recorded sound
spectrum, the Big Brother atmosphere
we would live in if we allowed corporate
greed to be legitimized by legislation,
the blatant unfairness of persecuting the
honest consumer instead of the pirate,
and the crippling of the new DAT
medium before it cver gets off the
ground.

But why are you letting your readers
do all the talking?

JOE SUAREZ
Cincinnati, OH

We decided to let readers do some of the
talking in July and in this issue, too—
we've been talking about it for months.

Perhaps a new symbol should be used
for compact discs recorded with the
Copycode scheme promoted by CBS
Records: DUD instead of DDD.

DoN DEGEORGE
Falls Church, VA

Two thoughts about “Copycode™
Didn’t we just go through this whole
issue with videotape? Just goes to show
nobody learns from anything. And one
reason I bought my compact disc player
is that the frequency response of a// CD
players is essentially flat. Now CBS tells
me that all players will have a response
of, say, 4 to 20,000 Hz +0.5, —67 dB.
That is nor high fidelity but somewhat
worse than I would expect from a porta-
ble AM radio in a thunderstorm.

WILLIAM C. SWENSON
Princeton, IL

The discussions regarding copy-pre-
vention schemes for DAT recorders are
missing the point. The cat is already out
of the bag. A topnotch cassette deck
with Dolby C or dbx noise reduction
can copy a CD so well that it is very dif-
ficult to hear the difference.

I very rarely copy a CD that I don't
already own. When 1 do copy a CD bor-
rowed from a friend, it’s almost always
a recording that I would not have pur-
chased myself. And often I am so
pleased with a CD I have copied that |
purchase other CD’s by the same new-
found artist.

STEPHEN M. FOWLER
Denver, CO

I have noticed that several small
record stores around here are renting
compact discs. I think it is obvious that
the only reason someone would rent a
CD is to make a cassette recording of it.

It would appear that all the attention
the recording industry is giving to digi-
tal audio tape is misplaced. I guess the
majority of the teeny-bopper record-
buying public is not so critical of sound
quality that they won't settle for a good
cassette of a CD given that the average
price of a CD is $15.

To minimize lost profit, the recording
industry needs to bring down the cost of
CD’s to the point that it isn’t worth the
trouble to rent and copy them. The cost
of DAT decks will be high enough that I
find it hard to believe that there will be
widespread use of them. But as the CD
rental business begins to grow, I can see
where the recording industry could
have a real problem on its hands.

STEVE LEE
Tulsa, OK

Most people 1 know copy friends’
albums. [ am one of the few I know of
who will not. It makes me angry every
time one of my friends asks to copy one
of my CD’s. I have paid $13 for it, and if
they bought a legal copy, that price
might be lower. Some people I know
have entire collections made up of boot-
legged tapes.

What do I lose if the Copycode sys-
tem is passed into law? Right now I
make (legally, under ‘“fair use’) one
copy of each of my favorite discs for my
car. Okay, so I don’t get to make that
copy. Perhaps a few years after the law
is passed, the prices of CD’s and tapes
will be low enough that I can buy one of
each of the same title for the price of
one of today’s CD’s.

Will quality suffer because of the fre-
quency notch? The system cannot be
heard during certain parts of music, and
it needs only 13 seconds to work. Surely
the record companies can find 13 sec-
onds in most of their music into which
they can slip the notch unnoticed. And
if a piece doesn’t have any parts during
which the encoding would not be no-
ticed, why should the company care
about encoding i1? Surely they realize
that leaving 5 or 10 percent of their
records unencoded would not affect
their sales too much.

Perhaps you are going about this all
wrong. The real way to win this battle
for the right to tape would be to elimi-
nate all copyright laws. At one time
there was a good reason for those laws,
but maybe DAT is a better reason to
eliminate them.

NELSON PITLOR
Rochester, NY

Is it true that if I use my DAT deck
only for live recordings that that insane
Copycode thing will still be monitoring
the incoming signal? My God! What if
the thing *“thinks” it detects a Copycode
while I'm taping a once-in-a-lifetime
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AN AUDIOPHILE
RECEIVER

THAT’S A VIDEOPHILE
DREAM.

The first A/V receiver with builtin MTS tuning, Dolby Surround
Sound, and Universal Programmable Remote Control.

The new ONKYO TX-SV7M Full Dolby Surround Sound with  channel in stereo mode.

can function as the heart of 90 watts per channel for front , L

both a superb home audio speakers and 20 watts per FII’\O")’, Quriipw qudlo/vudeo
system and an unparalleled channel for the rear is e iy g with the

video theater. It combines the RC-AV7M Universal Program-

mable Remote Control, which

assures full system remote

control capability with multiple
brands of equipment.

ONKYO reputation for excel-
lence in receiver performance
with today’s most demanded
video capabilifies.

The TX-SV7M has built-in stereo
MTS television reception and
tuning. That means any TV can

No other receiver on the
market offers the outstanding
performance and remarkable

become a stereo TV merely by feature combinations the
connecting it to the TX-SV7M supplied by four high quality TX-SV7M does. It truly is an
via conventional antenna or amplifier sections which can audiophile receiver that's a
cable converter. also deliver 100 watts per videophile dream.

e —— U

For complete information on the new ONKYO TX-SV7M, write to us for a free brochure or
visit your Onkyo dealer.

Artistry in Sound

ONEKYO.

200 Williams Drive, Ramsey, N.J. 07446 201-825-7950
*Dolby is a trademark of Dolby Labs, inc.
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performance and shuts down my re-
corder?

Yikes! I'm writing my congressman!

DONALD DEATHERAGE

Lost Hills, CA

Yes, it's true. If the proposed copy-pre-
vention system becomes law, whenever a
DAT deck is in the record mode, any
incoming signal will be passed through
the built-in detector chip.

Celebrating Gershumn

The Gershwin anniversary tribute by
William Livingstone in August was
most informative and enjoyable. I am
disappointed, however, that Mr. Liv-
ingstone excluded mention of the very
best of Gershwin’s so-called serious
works. the Concerto in F.

WiLLIAM GUNTHER
Bronx, NY

I very much appreciated William Liv-
ingstone’s article on recordings and per-
formances commemorating the music
of George Gershwin on the fiftieth anni-
versary of his death. I was a bit sur-
prised, though, that no mention was

made of the elaborate tribute paid to
Gershwin and his music this summer in
London, from June 21 10 July 15, at the
Barbican Centre.

One of the highlights of this lavish
celebration was the Gala Finale on July
S, which featured the London Symphc-
ny Orchestra and Chorus directed by
Michael Tilson Thomas. Until you've
heard the London Symphony Orchestra
and Chorus do Swanee, you ain’t heard
nothin’ yet.

EARL L. DACHSLAGER
The Woodlands, TX

William Livingstone replies: The article
was not intended 1o be un encyclopedic
survey of all commemorative programs
or recordings, or even all of Gershwin's
works, merely to take note of the kinds of
tribute being paid 1o George Gershwin
last summer—and to pay a little tribute
myself.

European Audio

I thoroughly enjoyed lan Masters’s
“Special Report: European Audio” in
the August issue. It’s too bad many of
these high-quality components aren’t

more commonplace in the American hi-
fi market!

Incidentally, Mr. Masters doesn’t
have to wait for the *‘near future” to see
metal-dome midrange drivers em-
ployed—Per Kirksaeter [of West Ger-
many] has used such drivers for years in
his top-of-the-line speakers.

GEOFF RUSSELL
Newport News, VA

The Basic Repertoire on CD

Richard Freed’s pamphlet, “The Ba-
sic Repertoire on Compact Disc,” is
really useful, but I must disagree with
some of his advice. Why, for example.,
does Mr. Freed almost totally ignore the
noble, heroic recordings of Carlo Maria
Giulini, who is surely one of the world’s
greatest conductors? Giulini’s Brahms
First (DG 410023-2) is a deeply moving
testament that puts most other versions
to shame. And all of the adjectives Mr.
Freed uses to describe Carlos Paita’s
Tchaikovsky Sixth could also be ap-
plied to the phenomenal Giulini ver-
sion with the Los Angeles Philharmonic
(DG 400 029-2).

By the way, David Hall made an error
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in the August issue on page 74 by refer-

ring to “Joel” Levi. Maestro Levi’s first
name is Yoel.

MARK JORDAN

Shelby, OH

Thank you for making available the
pamphlet, “The Basic Repertoire on
Compact Disc.” | appreciate Richard
Freed’s sensitivity in choosing the best
performances of orchestral works and
concertos. I especially agree with his
recommendations of the Beethoven
Symphonies Nos. | and 2 by Herber
von Karajan and the Berlin Philhar-
monic, the CBS disc of Beethoven's
Piano Concertos Nos. 3 and 4 with
Murray Perahia and Bernard Haitink,
Tchaikovsky’s Symphony No. 4 by Lo-
rin Maazel and the Cleveland Orchestra
on Telarc, Karl Bohm's Vienna Philhar-
monic recording of Mozart’s Sympho-
nies Nos. 40 and 41, and Bruno Wal-
ter’'s Brahms symphonies on CES. 1
have been enjoying these discs over the
past several months and will douttless
find Mr. Freed’s discography helpful in
selecting future discs.

ALAN MAJESKA
Bad Axe, MI

Richard Freed's pamphlet is still avail-
able. To receive a copy, send a self-
addressed business envelope stamped
with 39¢ postage and a check for $1.50
1o Stereo Review, Basic Repertoire, 1515
Broadway, New York, NY 10036.

Compact Disc Video

This rew format, CD video (CDV),
has me confused. Five minutes of music
video followed by twenty minutes of
audio only sounds kind of dumb to me.
What happens when the video is fin-
ished? Does your screen just go blank?

CLARENCE E. ANDERSON
Caledonia, WI

The format allows the CDV preducers
two options: The disc will either switch
your TV/monitor to a blank blue screen
Jor the duration of the audio portion, or
there wiil be u freeze-frame cantaining a
track listing for the disc, information
about the performers, or a still photo.

“Mesomusic”

The “important Latin American crit-
ic and musical sociologist whose name,

alas,” escaped Ernic Salzman in his April
review of “The Birth of Rhapsody in
Blue” was an Argentinian, Carlos Vega.
He coined the term ‘“‘mesomusic” in
1966 1n the magazine Polifonia.
ALBERTO FALASCHI
Bariloche, Argentina

Corrections

The caption accompanying the photo
of five ADS specakers on page 67 of the
September issue was incorrect. The
three tower speakers are in the ADS M
series, and the two bookshelf models
are in the CM series. Prices for those
shown range from $500 10 $2,750.

The manufacturer’s suggested list
price for the Magnat MSP 300 speakers
that Julian Hirsch tested for the August
1ssue 1s now $1,490 a pair, not $1.390.
The price of the Boston Acoustics T830
speaker, tested for September, is $480 a
pair, not $450. and the company’s
A40I1 is $160 a pair not $220 as
reported on page 64 in September.

Finally (we hope), there was a mis-
print in Mark Peel’s review in Septem-
ber of “Boi-Ngo™ by Oingo Boingo. It is
the group’s fifth album, not, as printed,
the first.

PERFECT MARRIAGE

New SA-XC is TDK's exclusive SA-X formulation—the world’s quietest tape
—technomoniously joined togethar with TDK's most sophisticzted mechanism
ever—the RS-l

Our unique 3-layer RS-Il mechenism is specificaly designec to sugpress
the generation of modulation noise. A precision die-cast alloy frame and
molded tap= guide block are sandwiched between two transperent precision-
molded shell halves made of & sp=cial hard plastic, which also incorporate
4 precisely machined metal guide pins. The RS-II's rigidity of construction,
accuracy of fit and superior thermal resistance assure unerring tape travel,

optimum tape-to-head contact and reduced modulation noise. The result is

virtually true-to-source sound Juglity.
So whether you choose the outstanding SA-XG,
or SA-X, with its new vibration-dampening
Dual Layer Mechanism
(DLM), you can be
assured of ane thing:
An everlasting high
bias honeymoon—till
decibels dc you part.

&TDK THE ART OF PERFORMANCE.

CIRCLE MNO. 48 ON READER SERVICE CARD

\_

TOK is the world's leading manufacturer of zudio/vid2o cassettes anc floppy d&k products.
© 1987 TDK Electonics Corp.
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Pioneer’s Revolutionary 6-Disc CD Changers

Why spend the rest of your life with a single disc program up to 80 sonfgs on any combination
CD player, when you can experience the joy of six? 2 of eight magazines for instant recall.
Introducing Pioneer’s newest 6-Disc CD = With the PD-M70, you not only get

Changer, the PD-M70.With its unique sll;ogram- ‘, 7 more ways to play, you get a better player:
ming capabilities, you can hear all six — “  Due to Pioneer’s patentec 3-beam Linear

straight through, play only your favorite songs N Servo System, digital filter, and anti-vibration
and skip the rest, or push “non-repeating / honeycomb chassis.

random play’ "and let it choose tracks and So give up the single life. And start living a
play them for you. And thanks to Pioneer’s better life, with any one of five 6-Disc CD Changers

lusive Magazine P : from Pi The lead
Selection Syseemeyou cannow () PPIOQNIEEIR’ mu-phy wechniogy.
Not Evolutionary, Revolutionary.

©1987 Pioneer Electronics (USA) Inc., Long Beach, CA
CIRCLE NO. 8 ON READER SERVICE CARD




NEW PRODUCTS

Huachi

The Hitachi MXW-50 compact stereo
system combines an AM/FM receiver, a
double cassette deck, and a compact
disc player all in one wedge-shaped
component. A pair of three-way tower
speakers (not shown) complete the sys-
tem. They have 8-inch woofers and
measure 10 inches wide, 30 inches high,
and 10 inches deep. The amplifier sec-
tion of the MXW.50 delivers 50 watts
per channel. The CD player features
thirty-two-track programmability, a re-
peat function, index search, skip and
scan in both directions, and a three-spot
laser. The tape deck features high-speed

Polk Audio

Polk Audio’s tower-style RTA 11t
loudspeakers have a pair of 612-inch tri-
laminate-polymer bass/midrange dnv-
ers, a l-inch polymer-dome tweeter,
and a pair of 8-inch passive radiators.
The minimal frontal area of the speaker
is said to reduce diffraction for out-
standing imaging and freedom from co-
loration. The bass/midrange drivers are
symmetrically arrayed above and below
the tweeter for further imaging im-
provements and to reduce reflections.
The RTA 11t is compatible with ampli-
fiers delivering between 10 and 250
watts per channel. Rated frequency re-
sponse is 18 to 26,000 Hz, and nominal
impedance is 6 ohms. Each speaker
measures 10¥2 inches wide, 39 inches
high, and 143 inches deep. Price: $850
a pair in wood-grain vinyl finish; $1,020
a pair in natural walnut or oak. Polk
Audio, Dept. SR, 5601 Metro Dr., Balti-
more, MD 21215.

Circle 37 on reader service card

dubbing and Dolby B and Dolby C
noise reduction. A headphone jack is
provided. Price: $799. Hitachi, Dept.

Bang & Olufsen

The Bang & Olufsen Beocenter 9000
is a complete music system including a
compact disc player, an AM/FM tuner,
an autoreverse cassette deck, and an
integrated wireless remote control. The
system is compatible with B&O’s Mas-
ter Control Link multiroom compo-
nents. The tuner section features auto-
matic station scan, manual search, and
twenty station presets. The CD section
has 16-bit quadruple oversampling,
track skip, and variable-speed scanning.
Up to thirty tracks can be programmed
for playback in any order.

The cessette section features the Dol-
by HX Fro recording system and Dolby
B and Dolby C noise reduction. It
detects the presence of noise-reduction

SR, 401 W. Artesia Blvd., Compton,
CA 90220.
Circle 120 on reader service card

encoding on a tape and sets itself auto-
matically. Up to twenty-three selections
from either side of a cassette can be pro-
grammed, and the music-search feature
works in either direction. I
A built-in digital clock allows users to
program up to twelve events for play-
back and six for unattended recording.
The Beocenter 9000 has inputs for a
turntable, a second cassette deck, and
an auxiliary source. The built-in ampli-
fier is rated to deliver 30 watts per chan-
nel into 8 ohms with less than 0.1 per-
cent total harmonic distortion. Overall
dimensions are 30 inches wide, 4%
inches high, and 13%2 inches deep. Price:
$2,995. Bang & Olufsen, Dept. SR, 1150
Feehanville Dr., Mount Prospect, IL
60056.
Circle 121 on reader service card
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NEW PRODUCTS

Akar

The Akai VS-M930U-B VHS Hi-Fi
VCR uses a new Quick Start transport
that keeps any VHS videotape in fully
threaded position afier the cassctte is
inserted, reducing on-screen access time
from any operating mode to | /2 seconds
from the 5 10 8 seconds typical of con-
ventional VHS VCR’s. Special-effects
playback—including variable slow mo-
tion, still frame, and frame advance—is

Bush Industries

Part of Bush Industries’ Oak Elegants
line, the AV 1675 audio/video cabinet is
designed around a soft-edged 2%2-inch
solid-oak frame. It will accommodate
most 27-inch monitor receivers and all
smaller monitor receivers or TV sets
while providing room for additional au-
dio and video components. The adjust-
able shelves can also be used to store
accessories, compact discs, cassettes,
videotapecs, and records.

The sides and top are covered with
select oak veneers finished with a dou-
ble lacquer top coat. Features include
brass accents, through-the-glass brass
hardware, concealed fasteners, and safe-
ty-tempered glass doors etched with a
subtle silk-screened pattern. The
AV 1675 measures 49Y4 inches high,
4978 inches wide, and 20 inches deep.
Price: $529.95. Bush, Dept. SR, One
Mason Dr., P.O. Box 460, Jamestown.
NY 14702-0460.

Circle 123 on reader service card

-

14 STEREO REVIEW OCTOBER 1987

improved through the use of digital cir-
cuitry. A digital index-coding system
allows users to “mark’ up to twenty-
four segments on a tape, and the first 8
seconds of each indexed segment can be
previewed using the Intro Video Scan
system. The remote control has a built-
in microprocessor that allows it to
“learn” the infrared control signals used
by any TV set. The remote unit also has
a built-in LCD screen with menu-type
prompts for flexible programming.

Technics

The Technics SL-P1000 compact disc
player uses separate power supplies and
transformers for each channel, double
oversampling, gold output jacks, and
both optical and electrical digital out-
puts. (A fiber-optic cable is supplied.)
The digital and analog sections are com-
pletely isolated, which is said to reduce
RF leakage. Its three-layer base, special
damping materials, and floating suspen-

Puomacle

The bass response of the Pinnacle
PN-5+ speaker is said to be enhanced
by a diagonal ducted port located on the
rear. The port utilizes an elliptical vent
that is angled deep into the speaker’s
enclosure 1o allow for proper port
length and tuning. The PN-5+ has a
Sw-inch polypropylene woofer and a
¥s-inch polycarbonate dome tweeter
with ferrofluid cooling. It is compatible
with amplifiers delivering from 10 to 50
watts continuous rms. Dimensions are
6% inches wide, 11Vs inches high, and
678 inches deep. The PN-5+ is finished
in hickory-grain vinyl veneer. A seven-
year limited, transferable warranty is

heads, a 167-channel cable-compatible
tuner with six-event/one-year on-screen
programming, a built-in MTS stereo de-
coder, the VHS HQ picture-enhance-
ment system, and a real-time tape coun- I
ter. Price: $849. Akai, Dept. SR, 225 l
Old New Brunswick Rd., Piscataway,
NJ 08854. |
Circle 122 on reader service card

The VS-M930U-2Z has four video '

WW!E‘”&I«;

sion system are said 1o eliminate reso- |
nance, vibration, and skipping prob-
lems. Convenience features include
two-speed search, ten-key random track
access, twenty-track programming, a
two-position dimmer for the front-pan-
el display, and a volume control on the
supplied wireless remote unit. Price:

$1,000. Technics, Dept. SR, One Pana-
sonic Way, Secaucus, NJ 07094. |
Circle 124 on reader service card

_— |
included. Price: $149 a pair. Pinnacle
Loudspeakers, Inter-Ego Systems, Inc.,
Dept. SR, 517 Rt. 111, Hauppauge, NY |
11788. |
Circle 125 on reader service card




FIRST CAME THECD
THEN CAME THE SPEAKER

SEIs

Since the invention of the Compact Disc, spegker Checx for yourself at vour nearest SPL Monitor
companies have been talking about how their Dealer. Be surprised at how great this digital sound
speakers are “digital ready”. This seems odd when miracle of CD and DAT really can be.

except for the addition of “digital ready” stickers,
many name brand speakers are pretty much what
they were in the days of analogte.

“FIRST CAME THE CD, THEN CAME THE SPEAKER”
SPL MONITORS.

CIRC_E NO. 45 ON READBR SERVICE CARC

So you still have that agonizing chcice between
the very efficient, very dynamic speakers versus the
softer sounding brands. Isn't it time for an end to
this either/or dilemma?

Finally, a speaker, designed after CD was invented,
that can boast not only audioph le serformance,

but also the efficiency to deliver the “full impact”
of digital's dynamic range...SPL MONITORS.

SPL Monitors challenge the best of the low
efficiency audiophile brands and,

“far out perform them”

in dynamic range and efficiency.

When compared to the high efficiency
brands, SPL Monitors play as loud,

but sound, “so much smoother

and more open”.

N\
i \
b/ %5 |
:d, Mafkfia, Ontario, Canali L3R 1G7 Telephore: 1-416-475-08%¢
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The a/d/s/PA4 power amplifier, rated
for 150 watts per channel into an 8-ohm
load from 20 to 20,000 Hz with less
than 0.02 percent total harmonic distor-
tion, is part of the manufacturer’s Ate-
lier series of components. It can be
bridged for mono use. The power sup-
ply incorporates a toroidal transformer,
and transient-intermodulation distor-
tion is said to be eliminated through the
use of high-speed amplifier circuits. The

output stages employ ten power transis-
tors in each channel. The PA4 uses no
integrated circuits, only polypropylene
capacitors.

Two pairs of speakers can be connect-
ed to the PA4 using the back-pane!
spcaker terminals, and a front-panel
speaker selector is provided. The front
panel also has a red LED clipping indica-
tor for each channel. Price: $1,000
a/d/s/, Dept. SR, One Progress Way.
Wilmington, MA 01887.

Circle 126 on reader service card

Harman Kardon

The Harman Kardon TU920 Active
Tracking AM/FM tuner uses low-group-
delay filters with discrete wideband dif-
ferential amplifiers between stages in its
IF section to improve FM sound quality
without sacrificing interference rejec-
tion. The Active Tracking system, first
used in Harman Kardon's Citation
Model Twenty-Three tuner, tracks the
carrier modulation of the tuned fre-
| quency with a PLL circuit; it is said to
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provide excellent adjacent- and alter-
nate-channel rejection without degrad-
ing stereo separation or increasing total
harmonic distortion. Adjacent-channel
selectivity is rated as 30 dB with Active
Tracking engaged. Convenience fea-
tures include sixteen presets, muting.
auto seek and manual tuning, and :
five-segment signal-strength indicator
Price: $350. Harman Kardon, Dept. SR.
240 Crossways Park W., Woodbury
NY 11797.

Circle 127 on reader service card

Now Hear This

The Now Hear This Model I speaker
system uscs an angled front baffle to
direct the output of its 6-inch treated
woofer and 3-inch dome tweeter. The
baffle is said to reduce excessive wall
reflections, maintain a realistic sound
stage, and limit interaural cross-correla-
tion. Accurate imaging is said 1o be pre-
served whether the Model 1 is used in
wall, shelf, or floor-standing installa-
tions.

The Model 1 is an acoustic-suspen-
sion system rated for use with ampli-
fiers delivering from 20 to 150 watts.
Frequency response is given as 65 1o
23,000 Hz +=3 dB. The spcaker meas-
ures 7 inches wide, 12 inches high, and
1038 inches deep. It is available with
genuine white-oak, maple, or walnut
veneer. Price: $299 a pair. Now Hear
This, Dept. SR, P.O. Box 1228, Fuller-
ton, CA 92632.

Circle 128 on reader service card

Perreaux

The output of the Perreaux PMF
5550 power amplifier is rated as 500
watts per channel continuous into 8-
ohm loads with 0.03 percent total har-
monic distortion, and it is said to oper-
ate in pure Class A mode up 1o an out-
put of 50 watts per channel. Its special
power-supply configuration gives it a
rise time of less than | microsecond.
Dynamic headroom is given as 2 dB,
frequency response as 20 to 20,000 Hz
+ (.02 dB. As with other Perreaux com-
ponents, the PMF 5550’s aluminum
front panel is glass-bead blasted, and it
can be rack mounted. Price: $4,295.
Perreaux, distributed by Signet, Dept.
SR, 4701 Hudson Dr., Stow, OH
44224,

Circle 129 on reader service card




dB PLUS EFFICIENCY
dB PLUS POWER

dB PLUS DYNAMICS
dB PLUS BASS

dB PLUS TWEETERS
dB PLUS OPENNESS
dB PLUS ACCURACY
dB PLUS QUALITY
dB PLUS WARRANTY

dB PLUS CHALLENGE

|

(CB Plus 1212 full power.)

Ub to 400 watts RMS (s
a8 Plus 1212).

Astounding speed and dy,

na ringing.
Geep, tight, powerful, cle
(dB Plus i21z).

Ub to 120 dB in a (ypica%sound room

specification shests
amic range, virtually

n bass response 23 Hz

Unique, fast, smooth, musizally very accurate,
a8 Plus Polyfeam™ Tweegr

Wice dispzrsion for easy
sound stage.

Smooth, clean, low disto
kigh defin‘tior..

Designs s2 pure that we
cne to the original.

We're so confident, it's té

istening to a large
ftion, low resonance,

curve and compar2 each

n years.

See warrenty cards. I

We challenge any spea
o a sourd comparison.

ka Yrand, any price range,

dB PLUS 135 Torbay Road, Markham, Otario, Canadd L3R 1G7 1-416-475-0050
CIRCLE NO. 42 ON READER SERVICE (A
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bylan G. Masters

Clipped Signals
O I understand that when a clipped
3 signal is fed to a speaker, it can
have a disastrous effect on the tweeters.
How can this be when a speaker’s overall
power rating is greater than the ampli-

fier’s rated output?

MARTY BERGHAUS
Tucker, GA

Many people find this hard to un-

derstand because we intuitively ex-
pect high power levels to have destruc-
tive capabilities and lower ones to be
safer. It is possible to destroy a speaker
by feeding it far more electricity than it
can handle, of course, and the power-
handling rating of a speaker can help
you avoid this. But most damage occurs
because the amplifier being used has
insufficient power.

Suppose a given piece of music re-
quires an average power of 1 watt to
sound appropriately loud with a certain
set of speakers in a particular room (a
fairly typical level, in fact). Then along
comes a 20-dB musical peak, which
briefly requires the amplifier’s output to
produce a level 20 dB higher than the
average signal. That takes a hundred
times the power, or 100 watts. Even an
amplifier rated at less than that power
output on a continuous basis will be
able to handle 100 watts for a brief peri-
od, so the waveform will be reproduced
cleanly and all will be well.

But a 20-dB peak is qQuite modest
when you consider that the best record-

ing media can have dynamic ranges of
90 dB or more. To the extent that the
peaks in a signal demand power that an
amplifier cannot produce even briefly,
the amplifier simply flattens the top of
the waveform until the peaks go away—
it “clips” off the signal peaks. The less
reserve power an amplifier has, the
more time it will spend clipping. In sit-
uations where relatively inefficient
speakers are being used or a large space
has to be filled with sound, the ampli-
fier is likely to be turned up to the point
where it is clipping for relatively sus-
tained periods in an effort to achieve
adequate listening levels.

Such long-term clipping has two re-
lated effects. In the first place, the for-
merly smooth waveform now looks like
a square wave, containing massive
amounts of high-frequency distortion
that can easily damage tweeters. Sec-
ond, the flattened part of the waveform
is a type of direct current, and it causes
the voice coils of the speaker’s drivers
to pause until the clipping is over. Dur-
ing this pause, the coil is not only carry-
ing the full output power of the ampli-
fier, but it is physically offset from the
magnetic gap that functions in partas a
heat-dissipation device. If the mis-
match between amplifier and speakers
is severe enough, this can be going on
for much of the time the amplifier is
operating, and under such circum-
stances not only tweeters but also woof-
ers can fry.

Digital Dubbing

7~ When digital audio tape (DAT) re-
corders finally arrive on the mar-
ket, I understand that the only way to
make a recording from a compact disc
would be to take the signal from the
player’s analog output and let the tape
deck reconvert it to digital for recording.
And yet some CD players do have digital
outputs. Is there any way these could be

used to avoid the double conversion?
EDLAND R. MCMULLIN
Beaverton, OR

-1 There is no technical obstacle to
“% doing this, and, indeed, some of
the prototype DAT recorders shown in
Japan in recent months have had digital
inputs for just this purpose. But it’s a
very controversial question at the mo-
ment because the record companies,
which own most of the material one
would be likely to copy in this manner,
are fearful that consumers’ ability to
make perfect copies of their recordings
will hurt their industry severely.

To allay the record companies’ wor-
ries, the manufacturers of the proposed
DAT recorders established a digital
sampling rate that is intentionally in-
compatible with that of the compact

disc—48 kHz instead of 44.1 kHz. And
even though there was a suggestion that
some manufacturers might offer a
choice of inputs using the two different
rates, and thus allow direct copying of
compact discs, this feature has not been
included in the machines that have
gone on sale in the Far East.

Amplifier Classes

»= [ have been told that a Class A

X amplifier produces better sound

quality than a Class AB one. What do
these terms mean?

MICHAEL R. PUCKETT

Antioch, TN

An audio signal consists of both
/1 positive and negative components.
If you were to plot a musical waveform
on a graph, it would go above and below
the 0 point. Amplifier output devices,
whether tubes or transistors, can con-
duct electricity in only one direction,
however, and therefore can deal with
only half of the signal—unless some
method is used to fool them into seeing
the whole signal as positive.

One way is to add a bias signal to the
audio to push the whole waveform into
the positive region, converting the posi-
tive/negative swings to more-positive/
less-positive ones. A design using this
technique is called Class A, and it is
often chosen for high-quality amplifiers
because it results in very low distortion.
But it is also very inefficient because the
output devices have current passing
through them all the time. Class A
amplifiers usually have a relatively low
power output and very high heat pro-
duction—heat that must be dissipated.

An alternative is Class B, in which
one transistor is used to amplify the
positive part of the waveform and an-
other to deal with the negative part. The
two outputs are added, out of phase, to
re-create the complete waveform. Be-
cause each transistor is off half the time,
much less heat is produced, and thus
the whole system is very much more
efficient than Class A. There are draw-
backs, however. The output devices
work for much of the time at the lowest
part of their operating range, where they
are least linear, and this can cause dis-
tortion. Also, the switching back and
forth between the positive and negative
parts of the signal can result in what is
called “crossover distortion,” which
can be audible.

To improve the system’s linearity,
most amplifier designers now use a
hybrid circuit called Class AB, in which
separate output devices are still used for
the two halves of the waveform but a
small amount of bias signal is added to
each half to push the signal into a more
linear part of the device’s operating
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ENERG®"22

The Energy 22 Pro Monitor has
been hailed by critics as one of the
majcr loudspeaker design
breakthroughs of the last decade.
in fact, the Energy 22 mav well
rank as a standard egainst which
othe- speakers should be judged.
Audition either the Energy 22 Pro
Monitors or tre Reference
Connoisseurs and we think you’ll
agree that thev are 1ot only the
mos: exciting speakers youve ever
heard, but “a stunning
achiavement” indeed!

11, STUNNING ACHIEVEMENT"”

Top Retail Experts
Personal Views About
The Energy 22

New York, New York, The Listening Room, Ron Mintz — Owner. “As one of the
First dealers in the US. tc realize the quality of the E-22, we continue to be amazed by
the imaging and spaciousness of this speaker of such compact size & price’
Hicksville, Long Island, Mew York, Designatron, John Thomas — Manager.
‘Mever before have we experienced a speaker system which exhibits the level of realismu
that the Energy 22 provices. The excitement generated by Energy speakers is only
exceeded by the pleasure of owning them. The Energy 22 sets a reference standard by
which all other speakers must be judged.

Washington, B.C., Audio Associates, Mike Zazanis - Owner. “The ENERGY
22is a vesy musical speaker at a very inexpenséve pr.ce that easily cou.d cost a lot more
money.

Chicago, Iltinois, Pro Musica, Ken Christianson, John Schwarz
Co-owners. “Tne Energy 22 Reference Connoisseur & Pro Monitors simply
outperform the competition. Musically satisfying to the most demand'ng listeners

Copyright ~ AP 1985. Energy Lousispeakers

CIRCLE NO 37 ON READER SERVICE CARD

Miam, Florida, Audio By Caruso, Don Caruso - Owner. “The REFERENCE
CONNGCISSE-JRS are among the most neutral, uncolored. soeakers we have found'!!
They provice very relaxirg listening.

El Paso, Texas, Sound Room, Mark Pearson — Owner. “Energy 22 pro monitor is
the most three dimensional speaker ever

Phoenix, Mesa, Arizona, Hi Fi Sales, Dave Ross - G. Mgr. "ENERGY 22. One of
the most accurate, best imaging speakers we have ever heard

Los Angeles, California, Christopher Hanson Ltd., Christopher Hanson -
Owner. “The Energy 22 is very musically involving - ‘Absolutely Brilliant

San Diego, California, Stereo Sound Co., Bob Kokley - Owner. “Over the

years we have heard many promises of new breakthroughs in speakers with
disapoointing results. The ENERGY 22 is one of the only products which performed
beyort these promises. A job well done!”

Berkiey, California, The Sounding Board, J2ft Smith, Jim Serera
Co-Cwners.

The Energy 22 is an outstanding speaker. What's incrediblg is the value. compact size
and its performace lavel

THE DEALER'S #1 CHOICE

ENERCHY 22

Energy Loudspeakers, 135 Torbay Road, Markham, Ontario
L3R 1G7 - (416) 475-0050 « TLX 06-986689
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range. This means that each is handling
slightly more than half of the total out-
put, and there is still the possibility of
crossover distortion, but the system re-
tains much of the efficiency, and econo-
my, of the pure Class B design.

Sampling Rate
What happens when a compact
disc and the machine it’s played on
have different sampling frequencies?
ASHUR DAviIDA
Chicago, IL

A Many of today’s CD players speci-
1 fy a sampling frequency of 88.2
kHz or, in a few cases, 176.4 kHz. Since
the standard for the discs themselves is
44.1 kHz, there may seem to be some
incompatibility here, but the higher
rates are simply multiples of the stan-
dard. Players using the higher fre-
quency, called “oversampling,” simply
read each bit of information on a disc
two or four times, as the case may be.

One of the byproducts of digital audio
is a lot of spurious high-frequency infor-
mation that must be filtered out of the
final analog signal before it goes to your
amplifier. The 44.1-kHz sampling fre-
quency is only slightly more than an
octave above the upper limit of the
audio spectrum, so to make sure that
the spurious byproducts don’t creep
into the output, a very sharp filter must
be used just above 20 kHz.

Such filters tend to induce some
phase shift in the audio signal. The
steeper the filter action, and the closer it
is to the desired audio information, the
worse the phase shift. To minimize
phase shifts, CD player designers use
oversampling, which allows a more
gradual rolloff and, in some cases, a
turnover frequency farther from the au-
dible band.

There is some difference of opinion
about the audibility of the phase shift
even in the worst cases, but since it can
be reduced effectively by the use of
oversampling, a significant number of
manufacturers have elected to employ
the technique.

Stereo Imaging

w With stereo recordings, I can un-

{ derstand why a solo voice or an

instrument such as an oboe might seem

to move about the '‘sound stage.” But

why does the same thing sometimes hap-
pen with a piano?

JOHN W, KUNTZE

Charlotte, NC

Occasionally it is the result of an
artistic decision by the recording
engineer. In much popular music, for
exam ple, there is no particular virtue in

having an instrument sound exactly as
if it were present in your listening room.
If a producer can create an interesting
effect—tonally by using equalization or
spatially by manipulating the imag-
ing—he often will do so, even if it bears
little resemblance to reality.

The effect you hear may also, howev-
er, be a flaw in the recording technique.
Even in classical recordings, engineers
often choose to place their microphones
very close to their subjects. As singers or
oboists turn their heads, or slightly alter
their relative distance from the micro-
phones, they may seem to leap back and
forth across the stage. Pianos can seem
to be 20 feet wide, with bass notes com-
ing out of one speaker, treble ones out
of the other.

It is also common to use a number of
separate microphones for each instru-
ment, “placing” the sound in the correct
apparent location later by electronic
manipulation. Slight adjustments of the
controls during mixdown can often
make the instrument seem to wander
back and forth.

Such unstable images are normally
tolerable unless they are emphasized by
the playback equipment. Speakers with
less-than-perfect imaging may make it
difficult for a listener to localize on a
center image, with the result that an
adequately recorded instrument may
seem to move back and forth between
speakers.

Recording Bias
I have heard a tape recorder’s bias
described as ‘‘a signal that pro-
motes flat frequency response”’ and “a
signal that helps the tape record loud
and soft sounds evenly and proportion-
ately.” Which, if either, of these is the
Sfunction of bias?
STEVE TURNER
Pepperell, MA

Both, sort of. Any audio device,

including a tape recorder, should
not only have flat frequency response—
two or more signals going in should
have comparable levels coming out,
whatever their frequencies—but it
should be flat at all levels. There are, of
course, maximum intensities beyond
which distortion becomes unbearable
or the device ceases to function, but
below that point the response should be
equally close to flat whether the signal is
loud or soft.

With most audio components this is
fairly easy to achieve; if the response is
flat at high levels, it will be flat at low
levels too. But recording tape behaves
differently: While flat response can be
achieved at relatively high levels, tape is
notoriously nonlinear at the lowest lev-
els. Since the greatest part of any audio

signal is quiet, the louder peaks only
occurring briefly, most of it falls in the
region where tape is least accurate.

To overcome this limitation, a high-
frequency signal called bias is added to
the audio signal before recording to
raise the overall level (including silence)
to the point where the tape’s response is
linear. Since the bias frequency is typi-
cally more than 100 kHz, it does not
interfere with the audio signal, causing
intermodulation distortion, nor is it au-
dible on playback. Each tape formula-
tion has its own bias requirement, so
tapes must be carefully matched to
recorders if the full potential of the sys-
tem is to be achieved.

An extra benefit of the addition of
bias is that it moves the audio signal
well above a tape’s normally high noise
levels. On the other hand, it also brings
everything closer to the tape’s satura-
tion level, thus restricting the available
dynamic range.

Washing Records

The liquid record-cleaning system

I was using seemed to leave a resi-

due on my records that made them

sound terrible, so I have recently been

washing my albums in lukewarm water

and lightly drying them with a bath tow-
el. Is this a wise thing to do?

DAVE VANDER ARK

Fresno, CA

Only as a last resort. I have occa-
sionally used the same technique
when the only alternative was scrapping
the record (as when a guest spilled a soft
drink on a disc and returned it to its
sleeve—definitely a former friend!).
Unless you use distilled water, a miner-
al residue can be left on the surface of
your records, and some towels may
leave minute bits of lint behind. There
is also some evidence that water, partic-
ularly if a small bit of liquid detergent is
added, can degrade the vinyl, and this
would have a cumulative effect if you
often cleaned your records this way.
For everyday cleaning, a dry brush is
usually all that’s necessary. Use it every
time you play a record to prevent small
bits of grit from being ground into the
surface, and if possible remove any
build-up of static electricity so that fur-
ther contaminants are not attracted.
Particularly dirty records can be
cleaned with liquids designed for the
purpose, but this should be necessary
only very rarely. Some such cleaners do
seem to leave lingering audio effects,
but it has been my experience that these
only occur if the record is played imme-
diately after cleaning; a day later they're
gone. You may want to check the
records you think you have ruined—
they’re probably fine. ]
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If you aspire to Jwn nig the famous
Erergy 22 Pro Mon tor but can’t quite
aford it, h=ar the ESM-2. With size and
pe-fiormance approaching the 22, itis
“both a fire loudspeaker and an
ercellent valLe™

©Ox perhaps the mcre compact ESM-3
wall better su t vou - it is “definitely an

xcellent value®

Dn a student bucget? Try the new
ESM-4 bookshelf monitor - very
atbrdable!

A _dition any of the ESM monitors. We
think you'll agree with what Stereo
Review, High Fidel'tv and Audio Ideas

AdL ESM MCDELS COME IN MIRROR-IMAGED
PAIRS AND ARE AVAULABLE IN EITHER WALNUT
GRAIN OR BLACK A

“AMAZING AT THE PRICE"’

“response varred only * 1.5 dB from 180 to 18,000 Hz which is unquestionably one of the smoothest responses we have yet encountered
from a speaker ... dispersion on a par with response flatness ... phase shift highly linear ... excellent peak power-handling ability ... only at
100 Hz did we manage to reach the speaker’s (power handling) limits: with 990 watts (using single cycle bursts tollowed by 128 cycles of
silence) ... smooth midrange and high frequency response, excellent dispersion and group delay, and exceptional short-term power-
handling ability ... definitely an excellent value” Stereo Review February 1986, on the ESM-3

“a tine loudspeaker and an excellent value ... very smoaoth and quite flat, 1alling within + 3'/> dB on-axis throughout the range above the 50
Fzband ... inthe lab’s 300 Hz pulse test the ESM-2 accepted without noticeable complaint the fuil output of the test amplitier ... (470 watts,
peak into 8 ohms), for a calculated SPL (Sound Pressure Level) of 114 3/4 dB. Loud transients thus should be handked well ... bass sounds
more extended than the response curves might suggest, with surprising heft at the verv hottom ... Stereo imaging, too is very good ... Even if
your budget can accommodate twice the ESM-2% price - you owe it to yourself to audition Energy’s latest design.’

High Fidelity January 1986, on the ESM-2

“exceptional overtone balance ... imaging was just about the best I've heard ... excellent dynamic range ... it sounds great ... no real
compromises in itsdesign ... anyone looking fora $ 1,500.00 to $2,000.00 sysiem would be toolish not to carefully audition the Energy ESM-
2... amazing at the price.” Audio Ideas, 1985 edition, on the ESM-2

Copyright APl 1986, Energy Loudspeakers THE #1 CHOICE

CIRCLE NO. 47 ON READER SERVICE CARD Energy Loudspeakers. 135 Torbay Road, Markham, Ontaric
L3R 1G7 - (416) 475-0050 » TLX 06-986689
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After the mountains of Europe,
the canyons of North America
pose no problem for a Blaupunkt.

For a Blaupunkt car stereo,
the radio reception difficulties
created by big city buildings are
no big deal.

Because ever since the first

!.‘
i |

§ ONR OO0 MTL AMFMAMST WIDE ARl ZONE

Blaupunkt was introduced in 1932,

our tuners have had to overcome
much bigger obstacles.

The Alps.

I'he Pyrenees.

‘The Apennines.

These European mountain
ranges make even the towering
headquarters of modern mega-
corporations appear puny by
contrast.

Yet thanks to the ingenuity
of our 326 car audio engineers in
Hildesheim, West Germany,
Blaupunkt car stereos are superbly
equipped to handle even the most
extreme FM reception problems.

You see, a car stereo’s ability
to capture an FM radio signal is
determined by five factors: M
sensitvity. Selecuvity. Mult-path
distortion. Signal attenuation.
And RF intermodulaton.

Most car stereo systems do a
reasonably good job with two—
perhaps three—of these factors.

But due to the persistence of
our engineers—and the dozens of pat-
ents we've earned in this area
alone—Blaupunkts CODEM
I and ORC II dynamic tun-
ing systems do exceptionally
well in all five areas.

Which helps explain why
Blaupunkt has earned a reputa-
tion tor engineering the world’s
finest tuners.

We even take the trouble to
design our own antennas.

Something not one of our
competitors bothers with.

So if you’re an urban motorist
frustrated by all those buildings
wreaking havoc with the signals of
all your %dVOI‘ltL stations, pay a visit
to your independent Bldupunl\t
car stereo specialist. (For the one
nearest you, please call us at 1-800-
237-7999.)

What you hear will be music
to your ears.

Without all the static you've
been accustomed to.

OBLAUPUNKT

Designed for people with ears.
And something between them.

CIRCLE NO. 67 ON READER SERVICE CARD



"TECHNICAL TALK

by Julian Hirsch

Dugital Audio Tape

HE process of creating a

standard for digital audio

tape (DAT) was started

about four years ago by an
ongoing world-wide conference of
interested companies, currently to-
taling about eighty-five in number.
Two different approaches were con-
sidered: one using rotary-head tech-
nology similar to that of a VCR (R-
DAT) and the other a stationary-
head structure (S-DAT). Since the
S-DAT system has not yet been real-
ized in a practical form, the R-DAT
system is now usually referred to
simply as DAT.

Developmental models of DAT
machines have been demonstrated
by several Japanese manufacturers
during the past few years, and last
spring a number of them were intro-
duced to the Japanese market.
DAT’s projected arrival in the Unit-
ed States has been delayed by a bit-
ter legal battle between representa-
tives of the recording industry and
the electronics manufacturers. Es-
sentially, the recording companies
are concerned that the presumed
ability of a DAT deck to make per-
fect copies of compact discs repre-

sents a serious threat to their copy-
right-enforcement capabilities. The
effect of the controversy has been to
prevent introduction of consumer
DAT recorders for public sale in this
country pending the outcome of
congressional action. But it seems
likely that DAT decks will eventual-
ly become available here, so it’s
worth understanding something of
how the new format works and what
it can—and cannot—offer the home
recordist.

Basically, the DAT recording
format uses pulse-code modulation
(PCM), just as compact discs do,
but the digital signal information is
stored on magnetic tape as a pattern
of microscopic magnetized areas in-
stead of pits on the surface of a disc.
The magnetized areas, indicating
“ones” in the digital binary code,
are recorded to the saturation level
of the tape, which minimizes the
effects of tape differences.

The mechanical aspects of the
DAT recording and playback pro-
cesses are identical in principle to
those of a VCR. The metal-particle-
coated tape is the same width (3.81
millimeters) as that in a standard
audio compact cassette, but it
moves only about one-sixth as fast.
The tape is wrapped around 90
degrees of a small head drum, 30
mm (or slightly over 1 inch) in
diameter, that rotates at 2,000 rpm.
The heads on the drum, two or four
in number, scan diagonally across
the width of the tape and are able to
record an extremely high informa-
tion density (considerably higher
than that used in home VCR’s).

In its mechanical design, the DAT
cassette resembles a miniature vid-
eocassette. A hinged cover panel
across the tape opening protects the
tape from contamination by touch
or from being scratched. Though
only about half the size of a com-
pact audio cassette, a DAT cassette
can hold up to 120 minutes of pro-
gram (shorter tapes are available).

When the cassette is loaded into a
recorder, the mechanism moves
mechanical releases within the cas-
sette shell, opening the panel so that
a pair of guides can pull the tape out
and wrap it around the head drum.
Because of the relatively small wrap
angle, the tape can safely remain in
contact with the drum during high-

speed search at speeds up to three
hundred times normal playing
speed. This feature makes it possi-
ble to use digital cues, as in the
track-skip or direct-access mode of
a CD player, to access specific por-
tions of a tape.

The DAT standard allows the use
of three different sampling frequen-
cies: 48 kHz in the standard record-
playback mode, 32 kHz for optional
extended-time operation (typically
for recording future direct satellite
broadcasts), and 44.1 kHz (the CD
standard) for playback only of pre-
recorded digital tapes. The 48- and
44.1-kHz modes use 16-bit digital
encoding, like CD’s, but the 32-kHz
mode is allowed to use either 16- or
12-bit encoding. Like a VCR, which
can play tapes recorded at any of
several speeds, a DAT deck senses
the sampling rate of a tape and
switches automatically to the cor-
rect frequency for decoding.

In addition to having analog re-
cording inputs and playback out-
puts, DAT machines can, and cur-
rently do, also have digital inputs
and outputs, which can be used for
direct copying of digital programs
without unnecessary D/A (digital-to-
analog) and A/D (analog-to-digital)
conversions. Since all CD’s, and
presumably all prerecorded DAT’s,
already contain digital copy-inhibit
codes, they cannot be copied in dig-
ital form on consumer DAT decks.

Independently of the digital pro-
gram recorded on the tape, the DAT
format allows ID subcodes to be
added, during either recording or
playback, to identify key portions of
the program, such as the start of
each program section. The tape can
then be cued automatically, in fast
forward or reverse, to play or skip
any recorded selection.

Like an optical (CD) recording,
magnetic tape is subject to minute
drop-outs and other imperfections
that could cause portions of the pro-
gram to be lost. Sophisticated error-
correction and error-concealment
circuitry, functionally similar to
that used in CD players, is therefore
used in the DAT system. While
detailed specifications and features
of various DAT machines will differ
somewhat, they should all be capa-
bie of audio performance virtually
identical to that of a CD player. O
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Bon Jovl: Slippery When Wet * You Give
Love A Bad Name, etc. Mercury 143465

Pops In Space John Williams & The Boston
Pops, Music from Close Encounters,
Superman, Star Wars, others. Philips
DIGITAL 105392

Genesils: Invisible Touch ® Land Of Confu-
sion, title song, etc. Atlantic 153740

The Glenn Milter Orchestra: In The Digital
Mood * In The Mood, Chatanooga Choo-
Choo, more. GRP DIGITAL 43293

22 Top: Atterburner * Slages. Sleeping
Bag, Velcro Fly, more. Warner Bros. 164042

Kenny G: Duotones ® Songbird, What Does
It Take (To Win Your Love), etc. Arista 144343

Alabama: Greatest Hits ® She And |, Why
Lady Why, Feels So Right, etc. RCA 120247

Kitaro: Tenku * Japanese New Age master
returns with all-new magic! Geffen
DIGITAL 104859

Steely Dan: A Decade Of Steely Dan * 14
hits! Rikki Don't Lose That Number, etc
MCA 154135

Vivaldi, The Four Seasons ® Pinnock/
English Concert. Archiv DIGITAL 115356

Bruce Hornsby & The Ran%e The Way itis
Mandolin Rain, title hit, etc 163918

Bach, Brandenburg Concertos Nos. 1-3
The English Concert/Pinnock. Archiv
DIGITAL 115541

Randy Travis: Always And Forever * For-
ever And Ever Amen, Too Gone Too Long,
more. Warner Bros. 163917

Previn: Gershwin * Rhapsody in Blue, Con-
certoin F, more. Philips DIGITAL 115437

Spectacular Introductory Offer...

_ VAFJATIONS
o s v

JULIAN"_LOYD WEBBER,
ELLO =

115146 115473
Brahms, Symphony No. 1 ®* Vienna
Philharmonic Orchestra/Bernstein, DG
DIGITAL 125224

Eagles: Gt. Hits, Vol. 1 ¢ Tzake it To The
Limit, One Of These Nights, Take It Easy,
others. Asylum 123481

Huey Lewis & The News: Fore! Hip To Be
Square, Stuck With You, Jacob's Ladder,
more. Chrysalis 154570

Mozart, Symphonles Nos. 40 & 41 (Jupiter)
Chicago Symphony Orchestra ted by James
Levine. RCA DIGITAL 104810

The Judds: HeartLand * Dcn't Be Cruel,

> 4
ANDREW LLOYD f
WEBBER

plus snipping & handling
with Club membership

g‘@

U2 »

THE JOSHUA TREE

143€11 173824 153501 125264

Mozart, Requiem ® Schreier leads the Leip-
2ig Radlo Cholr & Dresden State Orchestra
115039

Phiiips DIGITAL

? STARSKIP
Bryan Adams: Into The Fire * Heat Of The
Night, title song, more. A&M 153919 NO
The Legendary Enrico Caruso ® Vesti la PROTECTION
giubba. Celeste Aida, Cielo e mar, Ladonna é

mobile, 17 more. RCA 134274

Kenny Rogers: Greatest Hits ® Lady. The 144276 163287
Gambler, Lucilee, more. Liberty 150019

Toscanini: Beethoven, Symphonies Nos. 2
& 7 *» NBC Symphony Orchestra

Elvis Presley: The Memphis CD ® Suspi-
RCA 154202

cious Minds, kentucky Rain, In The Ghetto,
more. RCA 254097
Led Zeppelin Il ® Whole Lotta Love.
The Lemon Song, Ramble On, etc

Slatkin Conciucts Russian Showpieces
Atlantic 103692

Pictures At An Exhibition, Classical Sym-
phony, Sabre Dance, others. RCA .
DIGITAL +54358 Tina Turner: Break Every Rule ® Two Peo-
ple, Typical Male, Back Where You Started,
Dire Straits: Brothers In Arms ® MonreyFor  elc. Capitol DIGITAL 113333
Nothing, etc. Warner Bros. DIGITAL 114734

Barry Douglas: Tchaikovsky, Piano Con-

Cow Cow Boogie, etc. RCA 160363
PAUL SIMON RIMSEY-KORSAKOV
] . SCHEHERAZADE
VIENNR PHILHARMGNIC
PREVIN
2 { 1
GRACELAND LA - v
172315 115415
Fleetwood Mac \f
Tango m\um%‘“
In JAZZ
The ™ UKz You NEVER
3 MEARD IT BEFORE
nght | OYER 67 RINUTLS OF MUSIC
||zt | o nan
154048 173406
8 O
‘ ’
ndel EVERY BREATH YOU TAKE
by e | THE POLICE
The English Conert
PINNOCK ks THE W
173924 115306

THE ULTIMATE IN SOUND AND SAVINGS!

Yes, take any 3 CDs for only 1¢ plus shipping/handling. You need
buy just two more selections at regular Club prices (usually $14.98-

$15.98) in the next two years.

HOW THE CLUB OPERATES
You select from hundreds of exciting Compact Discs described in
the Club’s magazine mailed to you 19 times a year. Each issue high-
lights a Featured Selection in your preferred musical division plus alter-
nate selections. If you'd like the Featured Selection, do nothing. It will
be sent to you automatically. If you'd prefer an alternate selection, or
none at all, just return the card enclosed with each issue of your maga-
zine by the date specified on the card. You will have at least 10 days
to decide, or you may return your Featured Selection at our expense.
Cancel your membership at any time after completing your member-
ship agreement, simply by writing to us.
FREE 10-DAY TRIAL!
Listen to your 3 introductory selections for a full 10 days. If not
satisfied, return them with no further obligation. You send no money
now, so complete the coupon and mail it today.

CD669

Compact Dis¢ Club, 6550 E. 30th St., Indianapotis, IN 46219-1194

Steve Winwood: Back In The High Life
Higher Love, more, Island 15327

Lionel Richie: Dancing On The Ceiling
Love Will Conquer All, Se La, Balierina Girl,
more. Motowr 134541

certo No. 1 ¢ London Symphony Orchestra
led by Leonard Slatkin. RCA DIGITAL 164293

The Cure: Kiss Me Kiss Me Kiss Me
Why Can't | Be You? Hey You, more
Elektra 242404

SAVE

0%

INSTANT HALF-PRICE BONUS PLAN
Get a 50%-off Bonus Certificate with
every CD you buy at regular Club
prices, effective with your first full-
price purchase!

DISC

=CLUB=

send me the three CDs I've indicated below and bill me for just 1¢, plus
shipping and handling, underthe terms outlined in this ad. | need buy as
I tew as two more CDs at regular Club prices during the next two years.
| without cbligation to buy anytaing further!
(Shipping & handling added to each shipment.)

RUSH ME THESE 3 SELECTIONS (Indicate By Number}
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— — YOUR SAVINGS START HERE — -1

Mail to: Compact Disc Club
| PO. Box 91412 +
I YES, please accept my membership in the Compact Disc Club and
I

 Indianapolis, IN 46291 |

| [o ]

| am most interested in the following type
of music—but am a'ways free to choose from
both categories (check one only)

} 1 [J CLASSICAL
2 [0 POP/SOFT ROCK

[JMR.
[ MISE First Name Initial
Address

LastName  (PLEASE PRINT)

Apt.

City

State_ Zip

Telephore ( = —
Area Code

Limited 1o new members; continental U.S.A. only; one membership
per family. We reserve tha right to request additional information
or rejact any application(s). Local taxes, if any, will be added.
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ONY’S ES series of reference

standard CD players consists

of three models incorporating

the latest technological ad-
vances from the Sony Research
Laboratories. These advances in-
clude a highly linear, high-speed 16-
bit digital-to-analog (D/A) converter
and a new large-scale integrated cir-
cuit for digital signal processing that
incorporates a quadruple-oversam-
pling digital filter.

All three ES players have dual D/A
converters (one for each channel),
discrete third-order analog low-pass
filters with linear group-delay char-
acteristics, and a number of propri-
etary circuit developments that re-
duce spurious signals and noise and
improve the system’s error-cor-
rection capabilities. Separate power
supplies are used for the analog and
digital circuits, and in addition to
the usual analog outputs, a digital
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TEST REPORTS

'SONY CDP-605ESD
COMPACT DISC PLAYER

Julian Hirsch, Hirsch-Houck Laboratories

output is provided for use with an
external D/A converter.

The Sony CDP-605ESD is the
middle unit in the ES series. Like
the others, it is constructed on a
heavy chassis using a rigid metal
frame, high-density injection mold-
ing, a thick baseboard, and special
isolating feet. The laser pickup,
driven by Sony’s noncogging linear
motor, is rated for access to any part
of a disc in less than | second.

The CDP-605ESD has all of the
usual CD player operating ameni-
ties. Its versatile and easy-to-use
programming system can play up to
twenty selections in any order, and
a shufile-play mode programs all
the tracks of a disc in random order.
An AUTO PAUSE button places the
machine in pause mode after each
track, and AUTO SPACE inserts a 3-
second delay between tracks. The
repeat function indefinitely repeats

|
l
|
|
il

a selection, a disc, or a sequence.
There is also a REPEAT COUNT but-
ton that allows any of these to be

repeated a selected number of
times, from one to nine.

The front-panel display of the
CDP-605ESD is exceptionally ver-
satile. When a disc is loaded, it first
shows the total number of tracks
and total playing time on the disc,
then switches to show the current
track and index numbers and the
elapsed time on the track. The TIME
button switches this readout either
to the remaining time on the current
track or the number of unplayed
tracks on the disc and their total
time. Programming and direct track
selection are done using the MUSIC
CALENDAR display, a grid of twenty
numbered squares, and the corre-
sponding matrix of twenty pushbut-
tons. Tracks above No. 20, up to
No. 99, can be selected using the
+10 button.

Below the track selectors are three
PLAY MODE buttons, which are illu-
minated when engaged: CONTIN-
UOUS, to play a disc from beginning
to end; SINGLE, to play one selected
track; and PROGRAM, for a sequence
of tracks. Other buttons are used to

JOOK LFUNG




“It’s no trick
to make a great speaker
when price is no object?’

Andy Petite, chief designer, Boston Acoustics

The 3-way T830 Tower System.
It needs only 10 x 9% of
floor space. only 32" in height.

Suggested retail value: $480 a pair,

“Itis a far greater engineering challenge for speaker
designers to build a great-sounding speaker for
$200 than $2000. When cost is no object, they can
include whatever they need to get the quality they're
tooking for.

“however, that kind of quality doesn't always filter
down through their product line. At Boston Acoustics,
we take pride in designing every system to measure
up to the highest standards. To show you what |
mean, tet's look at our newest model, the T830 tower
system.

“We designed the T830 to deliver exceptional
performance at a very reasonable price, and did it
by making knowlecgeable and intelligent choices.
We custom-designad all three of its drivers: an
8" high-compliance woofer, 3'2" midrange and
1" dome tweeter. No compromises here.

“The midrange and tweeter are ferrofluid cooled
for ¢creater power handling capacity. The diaphragms
of ail three drivers are made of copolymer. Although
itis more cosily than conventional materials, we used
copolymer because of its structurat uniformity and
immunity to atmospheric changes.

“We make all these drivers under our own roof,
using specialized machinery and jigs that we've
designed or adapted ourselves. This helps us
maintain consistent high quality, and save through
efficiency.

“For the enclosure, we used the same dense,
nori-resonant structural material as in our highest-
priced system. To keep the cost down we used
wood-grain vinyl instead of costly wood veneer.

It looks rich, and makes absolutely no difference
in sound quality.

“More important than what we put into our
systems is the quality of sound that comes out—
and how that matches your expectations.

“From our very first product to our latest, audio
critics have appreciated what we've accomplished—
delivering demonstrably high performance at truly
affordabte prices. Here's what Julian Hirsch said
about the T830 in Stereo Review:

‘In all measurable respects, the Boston Acoustics
T830 defivered outstanding performance. Few
speakers we have tested have had such a flat
frequency response or such low distortion, for
example, and most of those were considerably
more expensive...we were enormously
impressed.’

“When you compare the T830 against simitarly-
priced systems, you'll also find it sounds better
in a number of ways. More musical, smoother, its
imaging more precise. And it can ptay louder without
distortion.

“What we've accomplished is no trick. It's knowing
what to do, then doing it.

“If you'd like to know more about the T830 and
other Boston Acoustics speakers, please write or
call. We promise to reply promptly”

Boston Acoustics

247 Lynnfield St., Dept. S, Peabody, MA 01960
(617) 532-2111



Note: actual pictiore un-simudated

Building history? first 35-inch conventional-tube TV
Finding a magazine big enough to see it was

Its picture area is 86% larger than a 26-irich. Its picture
is as rich, as sharp, as bright as a 26-in¢h. But you can
see all that. Only at an authorized Mitsubishi dealer,

MITSUBISHI

© 1987 Mitubishi Electric Sales America, Inc. 5757 Paza Drive, Capress, CA 9063007 For more infrmation 4
and the name of your authorized dealer call (300) 3351234 ext. 245, In California (3000 HI-2HS xt. 245

IRCLE NO 631 ON READERm SERVICI CARD
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‘TEST REPORTS

check the programmed sequence
and to clear program selections.

The rear apron of the CDP-
605ESD contains the two analog
output jacks and a two-channel dig-
ital output jack, which can be used
with Sony’s external DAS-703ES
D/A converter or with amplifiers
that have built-in D/A converters. A
slide switch adjacent to the digital
Jjack connects the digital output and
mutes the analog outputs.

The Sony CDP-605ESD is sup-
plied with a wireless remote control
that duplicates almost all of its
front-panel functions. The player
measures 17 inches wide, 132
inches deep, and 4% inches high,
and it weighs about 18!2 pounds.
Price: $1,000. Sony, Dept. SR, Sony
Drive, Park Ridge, NJ 07656.

Lab Tests

The virtually perfect performance
specifications of the CDP-605ESD
turned out to be generally conserva-
tive, and for the most part checking

them was barely within our meas-
urement capability. For example,
the rated harmonic distortion (at 0
dB) is 0.0025 percent, exactly what
we measured. The signal-to-noise
ratio (S/N) and the dynamic range,
rated at more than 106 dB and 97
dB, respectively, measured as 108.5
and 99 dB. Channel separation at
1,000 Hz, rated as better than 100
dB, measured 126 dB (it was 104 dB
at 20,000 Hz). The frequency re-
sponse, which is rated as +0.3 dB
from 2 to 20,000 Hz, was a barely
measurable +0.025 dB in the audio
range.

Added to this virtuoso perform-
ance were the closely matched out-
put levels of the two channels, with-
in 0.04 dB of each other at a 2.03-
volt level, and an interchannel
phase shift that was too low to
measure with any accuracy at most
frequencies, less than 0.7 degree
from 1,000 to 10,000 Hz and only
about 1.6 degrees at 20,000 Hz. Like
most such circuits, the linearity of

0O Quadruple oversampling

] Separatg 16-bit D/Apconverter
for each channel with
“*deglitcher™ circuit to keep
undesired noise bursts out of
analog signals

O Separate digital filters and
linear-phase third-order analog
filters for each channel

O Separate power supplies for
analog and digital circuits

O Linear-motor%aser transport for
fast cueing

O Programming for up to twenty
tracks in any order

O Direct keypad access to any
track up to No. 99

O Track stepping, index ste Ying,
and fast search (with audig e
sound) in either direction

0O Shuffle-play (random) mode

FEATURES

O Repeat single track, entire disc,
programmed sequence, or any
selected portion (phrase repeat)
indefinitely or from one to nine
times

O Auto space to insert 3 seconds of
silence between tracks

O Auto pause for pause after each
track

O Complete display of track and
time information and operating
status

0O Gold-plated phono jacks on rear
for seYectable analog and digital
audio outputs

O Facility for operation by external
timer

D Wireless remote control for
almost all front-panel functions

O Front-panel headphone jack with
volume control

Maximum output level: 2.03 volts

Total harmonic distortion at
1,000 Hz: 0.0025% referred to
0 dB, 0.0047% referred to —10
dB, 0.018% referred to —20 dB

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

Dynamic range: 99 dB

Channel separation: 126 dB at
1,000 Hz, 104 dB at 20,000 Hz

Frequency response: +0.025 dB
from 20 to 20,000 Hz

LABORATORY MEASUREMENTS

Maximum phase shift: 3.6
degrees at 20 Hz, 1.6 degrees at
20,000 Hz

Cueing time: 1.5 seconds
maximum, 0.6 seconds typical

Cueing accuracy: A

Impact resistance: top, A; sides, A

Defect tracking: tracked
maximum-defect levels on
Philips TS5A test disc

the D/A converter showed some er-
rors at low signal levels: the output
was down 1.8 dB at —90 dB and 2.3
dB at — 100 dB. Considering the
inaudibility of those program levels,
however, these errors are nothing to
worry about.

Like most recent CD players, the
Sony CDP-605ESD had no difficul-
ty tracking the largest calibrated er-
rors on the Philips TSSA test disc,
and it made the transition between
two program tracks having no sepa-
ration interval without a hitch.
Sony’s fast-slewing laser carriage
went from Track 1 to Track 15 of
the Philips TS4 disc in less than 1.5
seconds—slightly slower than its
rating because of a delayed startup
of the program in Track 15. Going
the other way, the slew time was less
than 0.6 second.

One of the most outstanding
properties of the CDP-605ESD is
not easily quantified. It doesn't care
very much about how roughly it is
handled while playing. We induced
mistracking only with a hard open-
palm slap on either the top or side
of the cabinet. Rapping it with
knuckles or fist didn’t seem to both-
er it at all.

Comments

Ho, hum! Another super CD
player from Sony—the company
makes it look easy. This machine’s
response flatness, channel separa-
tion, and S/N were all absolutely ter-
rific, near the limits of measure-
ment. It was totally lacking in the
occasional detectable, though hard-
ly significant, flaws that we find in
most of the CD players we test. If
the Sony engineers have not quite
achieved perfection with this prod-
uct, they have certainly come very
close to doing so.

All of the Sony player’s features
worked with the silence, smooth-
ness, and lack of surprises that we
expect and appreciate from any
piece of good audio equipment but,
unfortunately, do not always find.
Individual taste being what it is, no
doubt some people will find things
about this machine that they wish
had been done a little differently.
Frankly, though, it is hard to be very
critical of something that performs
like the CDP-605SESD. It is a gem.
Circle 140 on reader service card
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Stereo Review is written for people who want to make
smart buying decisions. We’ll help y»u find the right
stereo equipment—the first time you buy—and show
you how to use it the right way. Because sound informa-
tion is the key to getting an audio sys'em that gives you
what you really want.

We test over 70 stereo products in all price ranges
each year. Stereo Review’s product eval 1ations tell you
how the components sound. . .identify inique features
...compare models to others in the same price bracket.
We warn you about design quirks, dittcrtion, potential
problems. We make the components suffer—so you
don’t have to.

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

Even if you already have the perfact system, you’ll
value Stereo Review's record reviews An average of 30 a
month, in all categories of music. They 1l insure that
your system’s power isn’t wasted on inferior recordings.
Use this coupon to subscribe to Stereo Review at
HALF PRICE. It’s one of the best ound investments
you’ll ever make!
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Investing in sound?
Here’s how to make it pay off.

Great buys—at a great buy:
HALF PRICE!
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Stereo Review

| PO. Box 55627
Boulder. CO 80322-5627

YES! | want suwerior stereo sound.
Please enter my hulf-price subscription to
Stereo Review tor the term checked below:
[[] One year (12 issues) $5.99—
HALF PRICE
[J Two years (2¢ issues) $11.97—
HALF PRICE
(] Three vears (56 issues) $17.97—
HALF PRICE

I
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I
| Savings besed on full one-year subscription
I
I
I
I
I
I
I
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price of $11.97.
CHECK ONE:

Mr.
Mrs
Ms

L) Pwment enclosed Bill me later.

([case print full name)

8H26

Address

City

State Zip.

P

Foreign postage: Add $. a ycar for Canada. $5 a year
{payment in US. currensy must accompany order) for other I
countries outside U.S. ard possessions. Please allow 3010

60 days for del very of fi st issue
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Pure Artistry.

Sansui makes music an art form with finely crafted receivers that deliver crystal clear sound.
Our S-X1200 produces 120 watts™ of pure power, with a toroidal transformer
to provide low-impedance driving capability. A transient enhancer adds
dynamic impact to everything you hear.
Other quality features include station scan, continuously variable loudness control,
connections for 2 cassette decks and 2 VCRs with bidirectional dubbing,
and binding posts for heavy speaker cables. A black mirror finish makes this receiver
as pleasing to your eyes as it i$ to your ears.

You’ll find many of the same qualities in three other models: S-X900, S-X700, and S-X500.

So select the Sansui receiver to fit your lifestyle and experience pure artistry in sound.

CIRCLE NO. 44 ON READER SERVICE CARD S ;S ;l |
Sansui Electronics Corp., P.O. Box 625, Lyndhurst, NJ 07071 (201) 460-9710

*120 watts per channel, min. AMS. both channeis dnven into CRAYSTAL by BACCARAT
3 ohms from 20 to 20,000 Hz with no more than 0.018% THD




"T'EST REPORTS

INFINITY REFERENCE
STANDARD 8 KAPPA SPEAKER

T e ——

Julian Hirsch, Hzrsch -Houck Labomtorws

HE Reference Standard
Kappa series of speaker sys-
tems from Infinity features
newly developed drivers
that are said to provide exceptional
performance in all portions of the
audio frequency spectrum. The
Kappa series currently consists of
three models using similar drivers
in different configurations. The

middle speaker of the group is a
four-way system designated the 8
Kappa, or 8k.

The Infinity 8k presenis an un-
usual and very attractive appear-
ance. The hand-rubbed and oiled
oak cabinet measures 472 inches
high and 20%: inches wide, but only
62 inches deep. Each speaker
weighs almost 90 pounds (a pair is

shipped in a single carton about the
size and weight of a moderate-size
refrigerator!). The cabinet has
rounded and fluted sides, and the
supplied pedestal—which is only
partially visible from the front and
does not raise the speaker signifi-
cantly from the floor—tilts the cabi-
net backward a few degrees. Most of
the front of the system is covered by
a removable black cloth grille whose
plastic spacers position it about 1Y
inches from the speakerboard.

Each of the Infinity 8k’s four driv-
ers has a design unique to the Kap-
pa series, and they are unconven-
tional in appearance as well as func-
tion. The cone of the 12-inch woof-
er, which operates in a sealed enclo-
sure, is injection molded from poly-
propylene and graphite fiber for a
high stiffness-to-mass ratio and im-
proved bass performance, and it is
mounted on a rugged cast frame.
The first crossover, at 90 Hz, isto a
S5-inch Polygraph k dome driver
that is optimized for the principal
region of musical fundamental
tones (80 to 500 Hz). Its dome is
formed of very thin polypropylene
on a reinforcing frame of graphite
fiber.

The sound from 700 to 5,000 Hz
is radiated by a 3-inch Polydome k
polypropylene dome driver. The
dome formulation combines very
low mass with effective damping,
and its voice coil uses flat, edge-
wound wire. The tweeter, operating
above 5,000 Hz, is an improved
version of Infinity’s EMIT (electro-
magnetic induction tweeter) design.
The EMIT k is a planar-magnetic
driver whose film diaphragm
weighs half as much as those of its
predecessors and operates in a pow-
erful magnetic field generated by
rare-earth neodymium magnets. Ac-
cording to Infinity, the EMIT k offers
improved transient response and a
high-frequency response out to
44,000 Hz.

A second EMIT k tweeter is on the
back panel of the cabinet, radiating
rearward. Also on the rear of the
cabinet are continuously adjustable
level controls, with an indicated
“flat” position, for each of the high-
er-frequency drivers. There are sep-
arate pairs of five-way binding-post
connectors for the bass and high-fre-
quency portions of the system. Nor-
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TEST REPORTS

e

mally joined by heavy wires, these
give the user the options of biam-
plifying the system or of simply
biwiring (running separate pairs of
wires from a single amplifier to the
speaker’s low- and high-frequency
drivers) as well as a conventional
connection through a single pair of
conductors.

The four drivers in front are verti-
cally aligned on the center of the
speakerboard, with the tweeter at
the ear level of a seated listener. The
entire surface of the board is cov-
ered with a felt-like flocking materi-
al to minimize diffraction effects
that can alter the imaging qualities
of the speaker.

The manufacturer’s ratings for
the 8k include a frequency response
of 33 to 44,000 Hz + 3 dB, nominal
impedance of 4 to 8 ohms, an effi-
ciency (sensitivity) of 87 dB sound-
pressure level (SPL) at 1 meter with
1 watt input, and a recommended
amplifier power of 50 to 250 watts.
Price: $899 each. Infinity, Dept. SR,
9409 Owensmouth Ave., Chats-
worth, CA 91311.

Lab Tests

The room-response curve of the
Infinity 8k showed a powerful and
relatively uniform low bass (from
100 Hz down to about 25 Hz), a
broad depression centered at 500
Hz, and a narrower one at 5,000 Hz.
The output above 6,000 Hz was
strong and uniform all the way to
our 20,000-Hz measurement limit.
Close-miked measurements of the
woofer and upper-bass drivers
showed a similar shape, although
they were very smooth within the
operating range of each driver. The
composite curve we created by
splicing these measurements to the
room-response curve varied +2 dB
from 130 to 6,000 Hz. The output
variation was + 1.5 dB at higher fre-
quencies, from 6,000 to 20,000 Hz.
The bass response, flat within 2 dB
overall from 37 to 115 Hz, was
approximately at the same average
level as the 12,000- to 20,000-Hz
range and about 6 dB above that
level between 150 and 5,000 Hz.

All of these measurements were
made with the level controls of the
speaker set to their indicated flat
positions. The huge number of pos-
sible response curves that could be

produced with the three controls
made a thorough evaluation of their
effects impractical. Our listening
tests, however, established that
their adjustment ranges were mod-

The Infinity 8k had an open,
clear sound qualitywith a
noticeably extended,
well-dispersed, and powerful
top end. And its low bass
performance was truly
exceptional for the size of the
woofer and its enclosure.

erate, suitable for a fine trimming of
response without making a major
change in the sound character of the
speaker.

Quasi-anechoic FFT response
measurements indicated a very ex-
tended and uniform response, with-
in +2 dB at 1 meter on-axis from
1,000 to 27,000 Hz (the approxi-
mate upper limit of our IQS analy-
sis system). The phase linearity was
excellent, with a group-delay varia-
tion of considerably less than 0.1
millisecond in the tweeter range,
5,000 to 27,000 Hz, and about 0.5
millisecond down to 1,500 Hz.

The horizontal dispersion of the
front EMIT k tweeter was very good.
Its responses on-axis and 45 degrees
off-axis were virtually identical up
to about 14,000 Hz and differed by
a mere 6 dB at 20,000 Hz. We also
compared the response of the front
tweeter with that of the rear one;
there did not appear to be any syste-
matic difference between them.

The speaker’s measured sensitivi-
ty of 86 dB SPL was close to the
rated value. Its impedance curve
was unusual, with a range of varia-
tion that made it difficult to catego-
rize. The minimum impedance was
1.3 ohms, at 40 Hz, one of the low-
est we have measured, and it varied
between that value and 4 ohms over
the range from 20 to 250 Hz. The
maximum, 9.5 ohms, was reached
at 1,000 Hz, and the impedance was
a nearly constant 2.4 to 2.8 ohms
from 1,800 to 20,000 Hz.

Setting the level-adjustment con-
trols to their limits had a small
effect on the impedance above 200

Hz but made no essential changes in
its range of variation. We would
consider a rating of 8 or even 4
ohms for this speaker to be unrealis-
tic; the impedance was typically 3
ohms or less over most of the audio
range. We had no difficulty in driv-
ing it with several different ampli-
fiers, but it is conceivable that some
amplifiers would not take kindly to
the load it presents.

We measured the bass distortion
at a drive level of 3.2 volts, corre-
sponding to a 90-dB SPL output
from the system. The distortion was
low and nearly constant over most
of the low-bass range, measuring
between 0.5 and 1.4 percent from
100 Hz to below 40 Hz and only 3.9
percent at 30 Hz.

The peak power-handling ability
of the speaker, using single-cycle
tone bursts, was very good. The
woofer began to rattle slightly at a
100-Hz input of 562 watts. At 1,000
and 10,000 Hz, our amplifier
clipped (at respective power inputs
of 725 and 2,400 watts) before the
speaker’s output showed any signs
of nonlinear distortion.

Comments

The Infinity 8k is a very good-
looking speaker, and it sounded
good, too. It had an open, clear
sound quality with a noticeably
more extended, better-dispersed,
and more powerful top end (above
10,000 Hz) than our regular refer-
ence speakers, which are considera-
bly more expensive. Its low bass
performance was truly exceptional
for any 12-inch woofer in an enclo-
sure of this size.

The response of the 8k over most
of the audio range can be divided
into several segments, each of them
very flat over an octave or more but
differing from the level of its neigh-
bors by 3 to 5 dB. This “shelved”
response characteristic sometimes,
depending on the program material,
made one or another portion of the
spectrum appear to be emphasized
or diminished. But these occasional
deviations from a flat response were
by no means always objectionable.

If your amplifier can handle the
low impedance of the Infinity 8k, it
offers good value. It sounds a lot
more expensive than it costs!
Circle 141 on reader service card
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Power. Precision. Performance. The new generation
of Citation separates goes far Seyond its prede-
cessors to create the ultimate #siening experience.

Designed and developed by Farman Kardon, one
of the most respecled names r: audio. every gener-
ation of Citation has earned a ~eputation of
excellence with audiophiles around the world. A
true testing and proving grounz for the most
revolutionary audio concepts, Ctation's innovations
have ultimately been featured r- all Harman Kardon
components.
steeped in audio
oreakthroughs and
advanced designs,
Harman Kardon's
Citation division intro-
duced the world's
frst Ultrawideband
eémphfier in 1963—
te Citation 2
vacuum tube ampli-
fer In 1972, the
Ciation 14, the first
Fi4 stereo tuner with
Fhase Locked Loop
(PLL) MPX decoding
was introduced. In 1977, the 150-Watt-per-channel
Chtation 19 became the first powsr amplifier to
feature low negative feedback. 981 saw the
introduction of the Citation XX. s exclusive High
instantaneous Current Capability (HCC) design
provided the instantaneous currznt required to
precisely drive and control any oudspeaker system.

Now, just as the original Citatior separates
established design innovations fat were years
ahead of their time, the new Cita*ion senes sels the
standards for the decade to corae.

The new Citation twenty-three mekes tuner design
history as the world's first Active Tracking tuner and
the world's first synthesized tuner with Analog Fine
Tuning. This patented system delwers two aspects
of tuner performance that were previously mutually
exclusive: high selectivity and high fidelity. Its

superior adjacent

ard attemate channel
L Tfexction lets you
tue in more stations
wr'n more fidelity
than was ever before
pessible.

-

Ells

;' 1) m

Dr Siiney Harman, Founder and Charman
of Harman Kardon.

—
\\ @ \

A treyough analysis of
imeral layout and 2 stnct
cod+ of symmerncal circurtry
ensaee rapd, accurate reprc-
ducter of the music signal

\
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WH2 200 < 006 THD rto § Ohms anc 1o 4 Ohens.

In contrast fo fradtional
methods, the Citation
twenty-three's Active
Tracking circuitry
provides previousty
unheard of adjacent
channel selectivity,

REJECTION WITH USE OF
ANAL FINE TUNING

||

ADJACENT CHANNEL SELECTIVITY

with little or no
= " sacrifice in stereo
i -' separation or THD

& QTATION TWENTY . THREE B TYPICAL SINGLE IF TUNER
B RARROW MODE OF TYPICAL WIDE/NARROW TUNER

As the world's first High Voltage/High Current power
anplifiers, the 200-Watt-per-channel* Citation
twanty-two and the 100-Watt-per-channel* Citation
twenty-four redefine amplifier design. With just the
flick of a switch, their exclusive High Voltage/High
Current technology lets you select the optimum
mede for driving either 8-Ohm or 4-Ohm loud-
speakers. The result is higher power output and
cleaner, clearer sound than any traditional design,
without distortion, overheating or current limiting.

In an area where the smallest interference can resuit
in :he biggest problems, the new Citation twenty-one
preamplifier further ensures accurate signal repro-
duction. Its symmetrical circuitry and many

dexign refinements offer the most precise

amolification, for a difference you can hear g

Gold-plated input
jacks on the
Cration twenty

| one preamplifier
L9 provide reduced
J signal loss and
g improved long-
term conductivity.

Citation's attention to detail can be seen
as well as heard. The heavy rolled-steel,
ruboer-mounted chassis creates a solid,
vibration-free environment that combines
word class styling with sophisticated
American industrial design.

The new Citation series from Harman Kardon. The
nexs generation of the world’s premier high fidelity
components.

For more information and your nearest dealer call toll free
1-808-525-7060 Ext. 101 or write 240 Crossways Park West,
Box 3103, Woodbury, New York 11797

Citation

harman/kardon

A Harman International Company
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Citation. The next generation.
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Magnificent
Reception.

THE TX-11a COMBINES CARVER'S
REVOLUTIONARY ASYMMETRICAL CHARGE
COUPLED FM DETECTION CIRCUITS WITH AN

AM STEREO SECTION CAPABLE OF

FM-QUALITY RECEPTION.

The Carver TX-11a Stereo AM-FM Tuner is the
most complete high fidelity broadcast reception
component ever offered. It is a technical tour-de-
force which further distances Bob Carver’s unique
products from traditional electronic components.
First, by eliminating forms of FM distortion and inter-
ference that even the most expensive tuners availa-
ble can't correct. And second, with a unique
additional tuning section capable of making
AM stereo sound as good as FM!

THE SILENT TREATMENT, While AM stereo
may not yet be available in your area, you can
receive FM stereo. Including stations so fraught with
interference and distortion that you may be tempted
to returnto mono AM. That's why the TX-11a
includes the first circuitry to remove hiss, “picket
fencing" and the myriad other unpredictable noises
which often disturb FM listening. Without reducing
stereo imaging, frequency response or dynamic
range.

Part of the FM signal, the left minus right por-
tion, is extremely prone to “ghosting,” or multipath
interference caused by hills, buildings and other
obstructions. Bob Carver's Asymmetrical Charge
Coupled circuitry cancels distortion-causing “dirty
mirror” images before they can reach your ears. It
filters out noise and restores the part of the signal

|
l

needed by our ears and brain to construct stereo
imaging. Reintroduced into the mono (L+R) signal
matrix, a net reduction of 93% — or better than 20dB
of noise reduction — is achieved. All ambient and
localizing information is recovered. Only hiss and

=

distortion are left behind. Or, as High Fidelity maga-
zine put it, .. clean, noise-free sound out of weak
or multipath-ridden signals that would have you
lunging for the mono switch on any other tuner”

Ovation magazine observed that the circuit,
may well mean the difference between marginal
reception of the station signals you've been yearn-
ing to hear and truly noise-free reception of those
same signals.”

Audio magazine called it, “An FM tuner
breakthrough.”

THE FIRST AUDIOPHILE AM STEREO
CIRCUITRY. Contrary to popular belief, most AM
stereo stations have frequency response (20-15kHz),
separation (35dB) and signal-to-noise ratios (70dB)
audibly indistinguishable from FM stations of equal
strength. But only Carver offers the technology to
appreciate this hidden performance.

"

C\RVER

At a press conference in front of America’s top
stereo writers, Bob Carver unveiled a low powered
C-QUAM format AM stereo broadcast transmitter
with a Carver Compact Disc Player as a source. The
CD source and the TX-11a were also routed directly
to a preamplifier and speakers for comparison.

When Bob switched back and forth, most listen-
ers had difficulty distinguishing between the
straightwire CD player and the TX-11a%s over-the-air
AM lstereo reception! Many could tell no difference
atall!

HUMAN ENGINEERED FEATURES AND CON-
VENIENCE. The TX-1l1ais designed to make enjoy-
ing FM and AM easy, not dazzle you with flashing
light and complex programming. Thirteen presets,
wide/narrow band selection, automatic/manual
scanning as well as Multipath and Noise Reduction
buttons are inset into the burnished anthracite metal
face. Full instrumentation including digital display,
6-step signal strength LED's and other monitor func-
tions are tastefully recessed, visible but not garish.
The result is performance without theatricality,
access without complication.

CLEAR THE AIR by visiting your nearest Carver
dealer. Ask to hear the most expensive tuner they
sell. (It probably won't be the Carver TX-11a). Tune a
multipath-ravaged, hiss-filled FM stationon it;then
the same station on the TX-11a Stereo AM-FM
Tuner. Now press the Carver Multipath and Noise
Reduction buttons. You'll hear why High Fidelity
Magazine called it, “By far the best tuner we

have tested.

=
A P.O.Box 1237, Lynnwood, WA 98046

POWERFUL
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'SOUND CONCEPTS SSDH5H0
| TIME—DELAY SYSTEM

| Julan Hirsch, Hirsch-Houck Laboratories

OLLOWING the demise of

quadraphonic  equipment,

which originally had been

expected to provide more re-
alistic home music reproduction
than conventional stereo, time-
delay techniques emerged as yet an-
other way to bring some measure of
“*concert hall” ambience to the
home listener. These techniques
had the advantage of not requiring
specially made recordings.

Most recordings are made with a
certain degree of ambience—the
complex pattern of reflected sounds
in a concert hall that give the overall
sound a feeling of space. The short
delay times in a typical home listen-
ing room are usually inconsistent
with the longer delays in the original
recording environment, however,

so that a recorded performance
hearc as taking place at the front of
the room will have its own am-
bience unnaturally distributed in
that region.

An improvement in ambience, at
least in theory, can be obtained by
delaying the original program and
playing the delayed signals through
auxiliary speakers at the rear or
along the sides of the room. By
choosing the approprate delay
timets), and by recirculating the sig-
nal several times to add additional
longer-delayed components, it is
possible to impart a worthwhile
sense of realism to many recordings.
The most effective delay systems
have provided a wide range of delay
times, control over the recirculated
signals and their relative levels in
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the overall program, and shaping of
the frequency response of the de-
layed signals to conform to the “‘real
world” situation, in which a consid-
erable amount of high-frequency
energy is lost by absorption with
each reflection.

Despite the benefits of time-delay
enhancement, the technique fell
into disuse, in good part because of
its considerable cost. The delay unit
itself might cost $500 to $1,000, and
it required at least one more stereo
power amplifier ard two or more
additional speakers distributed
along the sides and rear of the lis-
tening room.

One of the earliest time-delay pro-
cessors was the Sound Concepts
SI»-550, which has continued to ex-
ist in a nearly dormant state for
many years. The popularity of the
Dolby Surround system for motion-
picture and TV use, however, has
now restored the SD-550, slightly
modified and called the SSD550, to
active status. Instead of being of-
fered primarily as a four-channel
surround-sound generator, it now

JOOK LFUNG
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also incorporates a true Dolby Sur-
round matrix, with the required
Dolby B noise reduction, and can be
used to decode Dolby Surround-
encoded video programs.

In its basic time-delay mode, the
SSD550 operates, separately for
each channel, on signals taken from
the tape-recording or external-pro-
cessor outputs of an amplifier or
receiver. After being sent through
10,000-Hz low-pass filters, the sig-
nals are pre-emphasized, com-
pressed at a rate of 2:1, and delayed.
Following the delay, the signals are
expanded at a ratio of 1:2 and de-
emphasized. This ‘“compander”
(compressor-expander) action re-
stores the program’s original dy-
namic range and effectively elimi-
nates any noise added during the
delay process.

Like digital delay systems, the
Sound Concepts device uses large-
scale integrated circuits, but here
they are charge-coupled analog de-
lays—a ‘‘bucket-brigade” system—
whose delay time is continuously
variable between 5 and 50 millisec-
onds. A longer delay time, up to 100
milliseconds, is also provided by a
switch that connects the output of
one delay channel to the input of
the other. In this mode the two rear
channels are paralleled (converted
to mono).

The delayed signals are delivered,
at an adjustable level, to the rear-
output jacks of the SSD550, and
after external amplification they are
sent to the rear speakers. Normally
the front-speaker signals are un-
modified, but controls on the
SSD550 can blend an adjustable
amount of the delayed program into
the front outputs if that is desired.
And to enhance the reverberant
qualities of the program, a control-
lable amount of each channel’s de-
layed signal can be returned to the
input of the opposite channel’s de-
lay circuit. Since longer delays result
in a loss of high frequencies, a high-
frequency trimming control, cali-
brated in both milliseconds and
decibels, is provided to maintain
the desired frequency balance.

In the SSD550’s Dolby Surround
mode, the front-channel signals are
processed by a Dolby decoder
whose outputs go to the rear-chan-
nel jacks. The level and mid-bass

response of the rear outputs are
increased, and the center front
channel’s output is greatly reduced.
Unlike ordinary time-delay en-
hancement, in which the rear chan-
nels should not be heard as separate
sound sources, the best effect in the
Dolby Surround mode requires
comparable front and rear levels.

The Sound Concepts SSD550 is
furnished with a clearly written and
informative instruction manual
that should enable any user to set it
up for optimum results. The vari-
able controls on the front panel are
clearly calibrated, easy-to-use verti-
cal sliders. Four rocker switches se-
lect the delay range, send either
delayed or rear-input signals to the
rear outputs, supply the front out-
puts with an unmodified signal or
one mixed with a delayed compo-
nent, and select either normal or
Dolby Surround operation.

The front panel is finished in a
dark satin gray with white mark-
ings. The SSD550 measures 154
inches wide, 9 inches deep, and 312
inches high, and it weighs 7 pounds.
It has no power switch and is meant
to be left on at all times (it con-
sumes only 10 watts of power).
Price: $789. Owners of older SD-
550’s can have them upgraded to an
SSD550, including a complete
cleaning and recalibration, for $75.
Sound Concepts, Inc., Dept. SR, 27
Newell Rd., Brookline, MA 02146.

Lab Tests

Ordinary bench tests of a signal-
processing device such as the Sound
Concepts SSD550 are difficult to
perform in any meaningful way.
Since its effects are entirely subjec-
tive, we were limited to measuring
its signal-level limitations, noise
level, frequency response, and time-
delay variation range. The rear out-
puts clipped at 5.8 volts at 1,000 Hz
into a standard EIA load of 10,000
Hz in parallel with a 1,000-picofar-
ad capacitor.

The maximum rated distortion at
1,000 Hz and a 1-volt output is 1
percent. We measured it as 0.16 per-
cent, and it was only 0.82 percent at
5 wvolts, just before clipping oc-
curred. The A-weighted noise level
was —94 dB referred to a 0.5-volt
output (rated —85 to —90 dB), and
the time-delay range was 5 to 50

milliseconds, as rated. The frequen-
cy response at the rear outputs was
about +1 dB from 20 to 6,500 Hz,
and its variation at 10,000 Hz using
the HI-FREQ ROLLOFF control was
close to the panel calibrations, from
—3 to +6 dB. When the control
was set to match the delay time, the
overall response change for delay
variations between 5 and 50 milli-
seconds was no more than 3 dB.
Switching to the Dolby Surround
mode increased the rear output by 4
dB over most of the audio range and
rolled it off at low frequencies to —3
dB at 40 Hz and —9 dB at 20 Hz.

Comments

We were quite familiar with the
Sound Concepts SD-550, having
had one in our own system for
many years. The SSD550 appeared
to be identical to the older version
except for its Dolby feature, and it
sounded essentially the same in nor-
mal operation. Time-delay en-
hancement is something that must
be done with considerable subtlety
to be effective, and when the
SSD550 is set up optimally the rear
speakers cannot be heard as distinct
sources of sound. Nevertheless,
switching off the rear speakers can
have a dramatic effect on the sound,
which collapses into the front of the
room without their contribution.

Time-delay enhancement of con-
ventional stereo programs may be
more expensive than it is worth for
many listeners, although it is hard
to live without once you are accus-
tomed to its presence. Being able to
use the same system for TV sound
enhancement is a sizable plus, how-
ever, and changes the value-per-dol-
lar balance considerably.

While we did not have an audio/
video installation that permitted ef-
fective tests of the SSD550’s Dolby
Surround system, we have heard
enough demonstrations of Dolby
Surround’s capabilities to know that
anyone who watches current mov-
ies on videotape or videodisc can
benefit greatly from this sort of
enhancement. It won’t do much for
old Chaplin silent films, but if your
taste runs to 7op Gun, The Empire
Strikes Back, or the Indiana Jones
tales, a decoder such as the SSD550
is nearly indispensable.

Circle 142 on reader service card
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT

TAKE ANY 3 FOR *1

WITH
MEMBEZRSHIR

356287 Suzanne Vega— 281493, Stravinsky: 343715. Vivaldi: Four 293597 Led Zeppelin—  308049. Creedence 348649. Pachelbel Canon 35122, Europe—The
Solitude Standing. Rite Of Spring—Mehto,  Seasons—Maazelcand.  Houses Of The Holy. Clearwoter Revival & Other Digitol Delights  Final Countdown. (Epic)
{A&M) cond. [CBSMasterworks)  {Digitd—CBS Masterworks)  {Atlontic) Featuring John Fogerty/  —Toronto Chomber 8(ch. 346544 Kenn
355958395954, 324822 Rovel: Bolero; 347252, Kronos 350736, Rolling Stones— roicle: Dgrectest Digital—Fonfare) G—Duotones, [Arsio)
Beethoven: Symphonies  La Volse; Rhapsodie Quartet. Scul / Rewind. Rolling Stones hits. {Fantasy) 348318. The Police— 344721, Lionel
Nos. 8 & 9 { )— nole—Moazel. cond. Sallinen/Glassfothers. Records) 343582, Van Holen— Every Breath You Toke Richie—Danci On the
Michael Tison Thomas,  {Digital—CBS Masterworks]  (Digrial—Nonesuch) 16957 Stove Winwood  3120- (Worner Becs) —The Singles (A&M) Corling. Motows)
English Chomber Orch. 344643 Andreos Vollen- 339226, Gershwin: T Bock In Toe Hiah LS 345553, Branford 346312. Billy Joel—The 358156, Viadimi Horowitz
Dgital—CBS Mosterworks] L1 n To The Rhapsody In Blus; more. {islond) MM Marsolis—Romances Bridge. {Digitdl—Columbidl Pl < Favori :
¢ ys Favorite Chopin
348458. Dvorak: Cello  Moon. {CBS) Thomas, Los Angeles Phil For Saxophone. 336222, Dire Stroits— (Dgrtaly Remastered—
e pos:  346478.Modonno— (D —CBS Mastenworks) - 31999 O e Dot —CBS Mosterworkl Brothers In Arms. CBS Mosterworky
LIPS D, EMCE True Blue. {Sire) 316604, kchoikovsky: 1812 own's ! 326629. Bruce Spring-  {Warner Bros) 1 .
Dgol—CBS Mosterworks e e o s L B2 From 25 Years. [Motowr]  S2962%, Bruce Spring 355153950, Prince
. 356576. John Adams: ! . . 341073. Steety Dan. n ‘O’ The Times.
347955. Huey Lewis & The 1ro2 o BSOS goethoven: Wellington's 314443, Neil Oiamond's  US, A. (Columbw) A Decode of Seely Dan (P;fey Pork)
News—Fore! (Chrysolis| DeWart, San Fron. Sym. Victory—Maoazel cond. 12 Greatest Hits, Vol. 2. 342097 Barbra [MCA) 357186, Hoot On
349985. Johnny Mothis/  {Digtal—Nonesuch) {Drgitad—CBS Mosterworks]  (Columbia) Sireisand—The 349373, Besthoven: Way Home, (Colmbrg)
Henry Mancini—The Hally- 343319, Janet Jackson—  287003. Eogles Graatest  356683. UN. Benefit Broodway Album. Symphony Na. 9 {Chora) 356873, The Outfield
wood Musicals (Columbral -t 1 (A&M) Hits 971-1975 [Asylomi Concert—Clossic Aid. {Columbio) Bernstein, NY. Phil. Bangint (.CoI forss ]' i~
348979. Tino Turner— 349571, Boston—Third 347492, Glenn Miller Maazel, Williams, etc. 219477 Simon & {Digrtally Remastered— ngin. umoi9 .
Break Every Rule {Copitol) Stage (MCA) Orchestra—In The Digital  {CBS Masterworks) Garfunkel's Greatest CBS Mosterworks) ﬁmgﬂrondy Travis—
352633. Dolly Parton/ 351692, Beostie Mood. Digid—GRF 356279. Gloria Estefan  Hifs. (Columbia) 3M4997-394999. Stovie  (wrr Broe)
lindo Ronstodt/Emmylou Boys—Licensed To Hil. 3457 51. Paul Simon— And Miomi Sound Machine 354100. Crowded House. Wonder's Original D
Horris—lrio [Warner Bros)  (Def Jam/Columbia) Gracelond. (Warner Bros) —Let It Loose. (Epic] {Compitol) Musiquarivm 1. {Tamia) 35516"36- %}m?;{bguge
— y ibute.
{CBS Assoc)

The age of CD sound is here—and you
have a practical new way to find the CDs
you want. As your infroduction to the CBS
Compact Disc Qlub, you can choose any

3 (Ds listed in this ad for just $1.00. Fillin and
mail the application —we'll send your CDs
and bill you for $1. You simply agree to buy
2 more (Ds (ot regular Club prices) in the
next year—and you may then cancel your
membership anytime after doing so.

How the Club works. About every four
weeks (13 times a year) youll receive the
CQubs music magazine, which desaribes the
Selection of the Month for your musical
interest. ..plus many exciting alternates. In
addition, up 10 six times a year, you may re-
ceive offers of Special Selections, usuolry at
a discount off regular Club prices, for a total
of up to 19 buying opportunities.

If you wish to receive the Selection of the
Month, you need do nothing—it will be
shipped automatically. If you prefer an alter-
nate selection, ornone at all, fill in the
respanse card always provided and mail it
by the date specified. You will always have
at least 10 days in which to make your

Selections with two numbers contain 2 CDs and count as 2—so write in both numbers.

CBS COMPACT DISC CLUB: Ferre Haute, IN 47811

353821

decision. If you ever receive any Selection
without having 10 days to decide, you may
return it at our expense.

The CDs you order during your member-
ship will be bited ot regular Aub prices,
which currently are $1498 to $1598 —plus
shipping and handling. Multiple-unit sets
may be somewhat higher) After completing
your enrollment agreement you may cancel
membership at any time; if you decde to
continue as a member, youll be eligible for
our money-saving bonus plan. It lets you buy
one CD at half price for each CD you buy at
regular Club prices.
10-Day Free Trial: We'll send details of the
Qlubs operation with your introductory
shipment. If you are not satisfied for any
reason whatsoever, just return everything
within 10 days and you will have no further
obligation. So why not choose 3 CDs for
$1 right now.

ADVANCE BONUS OFFER: As g special
offer 1o new members, 1oke one additional
Compact Disc right now and pay only $695.
fs @ chonce to get a fourth selection at a
super low pricel

FLEETWOOD MAC
TANGO 1N THE NIGHT

>

355529. Philip Gloss—
Dance Pieces. {[Digtal—CBS)
355362. Whitesnoke.
{Geffen)

354829. Liso—Lisa And
Cult Jam With Full Farce—

[ et srcrins | Spanish fly. (Columbia)
345777 Peter Gabriel—

354902 So Gefiery

_________________ 1

CBS COMPACT DISC C1UB, 1400 N. Fruitri
PQ. Box 1129, Terre Haute, Indiana 47811-11
Please accept my membership application under the terms outlined
in this advertisement. Send me the 3 Compoxt Discs listed here and
bill me only $100 for all three. | ogree to buy two more selections
at regulor Gub prices in the coming year—ond may concel my
me:\%ersh:p atany time after dong so.

SEND ME THESE 3 CD&

My main musical interest is ichack one}: (But | may always choose rom ony categony)
M. OROCK/POP OQASSICAL
Mrs.

Print Frst Nome Inmol Lost Nome
Address.

Apt.
City

State Zip

Do you hovs 0 VCR? (Check one.) [OYes ONo
Da you have a credit card? (Check one)

$12/887

OYes ONo

ADVANCE BONUS OFFER: Also send me
a fourth CD nght now o the super low price
of just $495, which will be billed 1o me.

© 1987 ColumbiaHouse I

Thes offer & not avarkoble in APQ) FPO, Alasko, Howos, Puerto Rico; Please write for
derak of oberrative offer: Conadhan rescents wit be serviced kom Toronta.
Note: We reserve the right to reject any opplicoton
or corcel any membership
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AHLQUIST'S first speaker,
the DQ-10, was—and still
is—an unconventional
product: a free-standing
system whose drivers are not
mounted in the usual box enclosure.
Reduction of coloration from box
resonances and maintenance of an
accurate phase relationship between
its drivers are the key features of the
DQ-10, which has been on the mar-
ket for fourteen years and has been
acclaimed for its sound quality.

DAHLQUIST M-905 SPEAKER
Julan Hirsch, Hirsch-Houck Labomtorie:s-

The Dahlquist line has since been
expanded to include a number of
box-type speakers. Despite their fa-
miliar appearance, they have also
been designed to be as free as possi-
ble of the usual box colorations.
Moreover, they have the high sensi-
tivity and linearity needed to repro-
duce the dynamic range of digital
recordings. Typical of Dahlquist’s
current line is the new M-905 High
Performance Monitor, a moderately
priced two-way system.

The walnut-veneered cabinet of
the M-905 measures 24 inches high,
13% inches wide, and 12Vs inches
deep. The black cloth grille has sol-
id-walnut trim strips and is retained
by plastic snaps. Each speaker
weighs 35 pounds, and for optimum
results they should be mounted on
Dahlquist ST-9 stands ($80 a pair),
which match the finish of the speak-
ers and support them about 11
inches above the floor, with a back-
ward tilt of 3.5 degrees for optimum
coverage of the listening area. Like

In our listening tests, the
Dahlquist M-905’s revealed a
verywide-range and balanced
sound, and their measured
room response was among the
best we have seen.

e — 2=

most free-standing speakers, the M-
905 gives its best performance when
it is placed at least a foot from the
wall and angled slightly inward to-
ward the listener.

The 8-inch woofer of the M-905 is
a polyvinyl-acetate-laminated cone
operating in a vented enclosure.
The outlet of its tuned port is on the
front panel of the speaker cabinet.
At 2,500 Hz there is a crossover to a
1-inch soft-dome tweeter.

The nominal system impedance is
8 ohms (6 ohms minimum), and the
M-905 is recommended for use with
amplifiers rated to deliver from 20
to 125 watts per channel. The five-
way binding-post terminals recessed
into the rear of the cabinet will
accept dual banana plugs. The driv-
ers are protected by individual fuses
(0.8 ampere for the tweeter and 3
ampere for the woofer). The sys-
tem’s sensitivity is rated as 91 dB
sound-pressure level (SPL) at 1 me-
ter when the speaker is driven by 1
watt at 1,000 Hz. The rated frequen-
cy response is 40 to 24,000 Hz.

Dahlquist refers to the cabinet of
the M-905 as an “Un-box” enclo-
sure, likening its construction to
that of a violin. The wall panels are
of varying thickness, and there is
special internal damping and brac-
ing designed to suit the individual
characteristics of the drivers in the
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system, all to minimize coloration
of the sound by the box. The front
panel is coated with a black flocking
material whose thousands of fibers
are electrostatically aligned perpen-
dicular to its surface during applica-
tion. The flocking and the flush-
mounting of the tweeter are said to
minimize diffraction from front-
panel discontinuities, preserving
image focus. Price: $590 a pair.
Dahlquist, Dept. SR, 601 Old Wil-
lets Path, Hauppauge, NY 11788.

Lab Tests

Preliminary listening tests of the
Dahlquist M-905 speakers—in-
stalled on the ST-9 stands, as rec-
ommended—revealed a very wide-
range and balanced sound whose
smoothness and lack of coloration
were far beyond what we would
have expected from speakers in
their price range. In fact, the sound
from the M-905’s would be more
than acceptable at several times the
price. In view of this, we were not
too surprised to find that with
respect to flatness and freedom
from peaks and holes the measured
room response was among the best
we have encountered.

The close-miked woofer (and
port) response was also considera-
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. Hmmm, no, I don't think so . . .

bly flatter than we have measured
from most speakers, with a very
small bass-resonance peak. At the
system resonance of 60 Hz, the out-
put was only about 2 dB above its
average level in the upper part of
the woofer’s range, and even that
minor output variation was spread
over almost two octaves. When the
bass curve was spliced to the room-
response measurement, the result-
ing composite frequency response
was flat within about +2 dB from
26 to 20,000 Hz. The horizontal
directivity of the tweeter was only
discernible in the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>