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..o other car company
has more ways
for you to enjoy it.

Audition the exciting line of Ford Audio Systems’ compact
disc players, radios, and ten CD changers at your local
Ford or Lincoln-Mercury dealer.
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Every so often, a product is introduced
that’s so good, it serves as the benchmark for
an entire industry. Yamaha's critically acclaimed
DSP-A1000 is such a product.

And Yamaha's new DSP-A2070 is another.

Unquestionably; the most advanced digital
sound field processor/amplifier vou'll find on
the market. Due in no small part to a Yamaha
development that makes going to the movies
actually pale by comparison.
cinenma”  We call it Cinema DSP. An awe-

inspiring blend of technology that
multiplies the effects of Digital Sound Field
Processing and fully-digital Delby Pro Logic®

The net result is a home theater com-
ponent that’s a generation ahead of anything
else on the market. Giving dialogue more
definition. Music, more dynamic range. And
sound effects, more graphic detail, superior
placement and far greater realism.

And there’s more. All told, there are 12
audio settings for your favorite music. Plus 11

Cinema DSP settings for video alone. Includ-
ing four 70mm settings — Adventure, Spectacle,
Musical and General —togive movies
more spatial depth and impact in your S
home than you probably ever imagined.
All made possible by Yamahas |
new LSI technology. A major accom- Hisss]
plishment that creates sound fields
three times more detailed than even
our crirically acclaimed DSP-A1000.
Cther notable features include
an on-screen display for sound field
adjustment. Seven-channel ampli-
fication. Pre-amp outputs on all chennels to
permit additional amplification. Five audioand
six video inputs. And split subwoofer outputs
to accommodate two front subwoofers.
Yamaha's exceptional DSP-A2070. We
think of it as the most sophisticated audio-
video product on the market. Understandably;

our competition tends Y A M A H K

to see it a bt differently

Ome of the
st sophist™-
eated vet
sinple tooper-
ate rentles
ever designed.

What the competition will be using
for target practice this year.

MOUIE THERTER 1
79mm Spectacle




SUBWOOFERS

MILLER & KREISEL
SOUND CORPORATION

Push-Pull Dual Driver
Powered Subwoofers

MX-100, MX-90,
MX-80, & MX-70

10391 Jefferson Bouleverz
Culver City, CA 90232
(310) 204-2854

Musical Artiaulation. Zeail. Busive quali-
ties of superior sonic reprodustion ha- ar2
ra-ely found neven e mostexpensive
subwoofers.

Until now!

M&K's new MX sutw=cfers bring you
these hich-performarce cualitizs—n a
smaller cabine- and &t a lowe~ price.

In a cadinet the size ¢ a backshelf
spaaker, two naw prcpriz-ary 12" sub-
weofer d-ivers sroduce the massive
amounts of kass only 2«pected from rauch
larger cajinets. Better y2t, M&<'s Fusn-
Pl design produces a much Fighe- quality
of bass by virtLally el m nating even-onder
harmonic dis:otion.

CIRCLE WD 40 ON RZAPZF SERMVICE CAPD

MX-100, MX-30, MX-80 & MX-70

Four YIX moZe s, with internal amplifiers
betvrean 75 anz 200 watts RMS, provide
ar ideg! match for your system.
Bauilding On Excellence

Seventeen years of M&K experience in
Scztel ibe-Subw~oofer systems comes
together aga’n to crea= a new subwoofer
performance standard. And with the 18" x
1C" x 13.5" MX-70, M&K creates a new
camgact subwodfer stendard.
The Ideal Chzice

TFe vnprecedented musical articulation
and “akra quick” sound of the MX sub-
waofers mak2 them the perfect choice to
complete any audio or audio/video systam.




Less Than Less?

despairingly disagree with Ken Pohlmann’s
defense of perceptual coding in April “Sig-
nals.” Just when techniques for recovery and
enhancement of marginal information are be-
coming more powerful. the Digital Compact
Cassctte and MiniDisc eliminate the informa-
tion itself! Now what [ can't hear | will never
be able to hear, thanks to perceptual coding.
No. Mr. Pohlmann, less is not just less. it’s less
than less. It's a conscious. avoidable destruc
tion of music. DENNis Barhory Kitsz
Northfield, VT

Ken Pohlmann replies: The work of perceptual-
coding researchers has radically furthered the
Sfrontiers of psvchoacoustics. It is my sincere
opinion that future percepiual-coding formats
will let listeners hear music with resolution not
available in today's CD technology.

Sticky Disc Seals

s itjust me, orare other readers also irritated
by those sticky hologram seals that Sony
puts on all its CD and MD jewel boxes? You
have to break them to get at the discs—they
don't just peel otft—and if you try to pick them
off, they lcave an unsightly, gooey residue that
makes jewel boxes stick together. The more
you try to rub them off. the more they smear
around. They defy all common household
solvents, including soap and water, rubbing
alcohol, and ammonia. Fingernail-polish re-
mover (acetone) takes them ofY, but it also eats
into the plastic, making it milky looking.
JouN BERG
Deerfield. 1L

It's not just Sony that uses those “dog-hone”
seals, as they're called in the indusirv, and
you'll probubly be seeing more and more of
them. As of April 1, CD longboxes are nolonger
being produced, and the seals on the jewel cases
are intended not only to assure consumers that
they are buying brand-new discs but also to
deter theft.

We agree that getting the sticky residue off is
a pain—and so does Sony, which is testing
other adhesives. Meanwhile, we've found two
solvents that work without marring the plastic
case:rubber-cement thinner (available in artist-
supply stores) and Goo Gone from the Vermont
Country Store (telephone 802-363-2400).

DAT Lives

Don’l be so quick to write an obituary for
the digital audio tape tormat. For those of
us who wish to record our own tapes and have
no interest in prerecorded software by shallow
corporate rockers such as Michael Jackson,
Michacl Bolton, and Mariah Carey, it is obvi-
ous that DAT provides the best value and
sound quality. DAT recorders can be bought
for as little as $600, vs. $750 for MiniDisc and
$700 for DCC. DAT has a longer maximum
recording time (120 minutes vs. Y0 minutes for

DCC and 74 minutes for MD). And blank
DAT's are much less costly (as low as $7 for a
120-minute tape) than DCC or MD blanks.
Most important. a DAT deck records 1) per-
cent of the sound occurring at a given instant.
PHil. COHEN

Bay Harbor, FL

E nough ranting and raving over the new MD
and DCC formats' How about more on the
JAMES YOHE

Albion, MI

superior DAT format?

Top 10

he real Steve Simels used to rave about
Tonio K.'s albums as the greatest stuff he'd
ever laid ears on. But there's not a mention of
Tonio K. in S.8.’s list in the March issue of the
ten best recordings of the last thirty-five years.
Who made up that list? A pod person from the
Planet Klipt who's assumed Steve's persona?
NOEL HAUSER
Deposit. NY

Steve Simels replies: Tonio K.'s “Life in the
Foodchain™ would have been No. 11.

The Greatest Jaxx

y, my! What a tender nerve [ apparently
touched upon. Messicurs De Angelis,
Koch, Jones. and Quinn have taken very
emotional issue (March “Letters™) with my
assessment in an earlier letter of Louis Arm-
strong as a jazz performer. Taste. of course, is
a matter of perception and background, and
one cannot argue with it, but 1 think these
gentlemen speak more of influence than of
actual rtalent, and with that 1 would have to
agree. The great god [Art) Tatum essentially
influenced only musicians and was unknown
to the general listening public; Armstrong is
known even today to the younger generations.
Ifinfluence. which is a perverse result of the
tasteless media, 1s the most important thing in
life. then Bob Dylan. Barry Manilow, and Eric
Clapton are far more important to our society
than the greatest of jazz musicians. But when
the twilight comes. please allow me to sit
quietly in my room and listen to the magic of
Tatum. Clifford. Dizz, and Bird, and allow me
my opinions on jazz.
And say. ain’t democracy somethin'?
DoNALD ). MaNGUS
Chico, CA

Space Phones

nder 20 Years Ago” in Apnl's “Time

Delay™ appeared the note. *. . . another
ad sang the praises of Koss's four-channel
Quadraphones. puzzling some readers lacking
ears in the front and back of the heads.” I can
explain this. Quadraphones were obviously
designed for Vulcans. of whom Mr. Spock,
first ofticer of the Enterprise. is perhaps the
best known. Vulcans have a third ear on the

forechead. normally hidden under the hairline:
unlike the fontanelle in humans, vestigial from
our reptilian ancestors. the third ear developed
quite late. 1t is, of course, known as the final
front ear. CyriL FLEISHER

Chester. PA

Getting the Vapors

nareview of Rhino's "D.LY.: Punk. Power
Pop. and New Wave™ series (March). Steve
Simels says that the Vapors' Turning Japanese
is not ou CD. [ have it on an imported CEMA
Special Markets CD titled “Eurobeat.” a com-
pilation of alternative titles by various artists.
DaviD HARLEY

Charleston, SC

Steve Sunels replies: Thanks to Mr. Harlev and
others who pointed this out, but now there’s no
reason to look for an import. Turning Japanese
andother alternative cuts are in EMI's new U.S.
release, "Living in Oblivion: The 80's Greatest
Hits, Yolume 1.

Mad About Madonna

Enclosed is the cover of the April issue. It
offends me to have the queen of porn,
punk, and erotica in my home. [ have been a
subscriber to STEREO REVIEW for most of its
thirty-five years, but what once was class is
now rapidly becoming trash. Perhaps it's a
sign of the times.  HAROLD R. HOEFERKAMP

Jacksonville, NC

I came home from vacation to find Ron Gi-
vens's review of Madonna's “Erotica”
(February). You need to go past the image and
take a hard look at her work; it's more than
“bubble-gum pop.” As her No. | fan. I think
she deserves praise for not being scared to deal
with the issues. CrySTAL CICCONE

Allentown, PA

Corrections

he specifications for the Video Acoustics

VA 1300 center-channel speaker given in
April's “Center Field” article, page 57, con-
tained a misprint. Its rated frequency response
i1s 100 to 19.000 Hz +4 dB.

Our reply to a letter in April about acoustic
albums by Bob Dylan said that he played
piano in his third album: it was his fourth,
“Anotker Side.” In 35 Years of Music™ in
March. Parke Puterbaugh said that the guitar-
ist Mite Bloomfield accompanied Dylan in
“Blonde on Blonde™; it was in “Highway 6!
Revisited.”

We welcome your letters. Please address
correspondence to Editor, Stereo Review,
1633 Broadway, New York, NY 10019,
You should include your address and
telephone number for verlfication. Letters
may b= edited for clarity and length.
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Actually, considering that we're
aiming for the highest quality
ever, it isn’t hard to understand
why we build the new Chevy
Camaro Z28 the way we do. Each
car has to pass the critical eyes

of a series of laser cameras that

mezsure the exactness of the
dimensions. A team of inspec-
tors who examine the paint
under a bank of hot lights for
any efects. A sonic test that
chedks all windows and doors
to detect any noise leaks.

And then there are things like
a new welding device (called a

robogate) that also ensures the

dimensional integrity of the
body. And a Dynamic Vehicle ¥
Test done on rollers at 65 mph 4

to check that the engine, trans-

* Always wear safety belts, even with air bags. tExcludes other GM pmducts. **See your Chevrolet dealer for terms of this limited warranty. t15¢e your dealer for degails of

:




Yes, We Are Talking
Rocket Science Here.

mission, air conditioning, elec-
tronics and cruise control all
work properly. So much for the
science part. Better strap your-
self in for the rocket part. The
Z28 is propelled by a 275 hp
5.7-liter V8. Harnessed to a 6-

speed transmission. With a pro-
tection envelope that includes
standard dual air bags® and anti-
lock brakes (unique in its class'),
a 3-year/ 36,000-mile Bumper to
Bumper Plus Warranty with no
deductible,  and a 24-hour

Roadside Assistance Programt
The new Chevy Camaro ZZ8.
What else would you expect
from the country that
invented Rock and Roll?

==

Chevy Camaro

this program. Camaro Z28 is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! [f
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35 years ago

In his column, “The Flip
Side.” in the June 1958 issue,
Editor Oliver P. Ferrell
reported the results of a survey
of Canadian audiophiles that
suggested high fidelity was not
a passing fad. Noted Ferrell:
*96% [of the respondents]
thought it would be going
strong—and they along with
it—for another ten years.”

HiFi-ndings: Equipment
reviewed this month included
the Shure Studio Dynetic
tonearm and cartridge (*“just
about the quietest pickup
around™), the Stephens Model
80FR speaker and 814
enclosure (“as the midrange
speaker of a three-speaker
system, it should be
unbeatable™), and the Heath
EA-2 amplifier kit, which was
praised despite the lack of
sturdiness of its aluminium
cabinet. “Not that it has any
detrimental effect on the
electronic performance,” the
reviewer observed, “but sheet-
metal screws and aluminum do
not mix.”

So there! Reviewing a Vox
recording of Arnold
Schoenberg’s violin and piano
concertos featuring Wolfgang
Marschner and Alfred Brendel,
critic Klaus George Roy
declared that “the melodic
substance” of these works
“will not be whistled—as the
composer naively hoped—as
long as the human ear is buiit
the way it is.”
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20 Years Ago

New products noted this
month included the Concord
DBA-9 noise-reduction unit,

SAE's Mark XXX preamp and :,..‘—

Mark XXXI power amp ($200
each), and Dual’s Model 1214
automatic turntable, which
could play 78's. Equipment
tested included the
Connoisseur BDC/2 turntable,
which couldn’t, Sony's TC-377
stereo tape deck (“an excellent
example of the present state of
the art in medium-price, open-
reel recorders™). and the
Hitachi HS-350 speaker
system, which sounded,
according to Julian Hirsch, “as
good as it looks.™

Sony’s TC-377 stereo tape deck

In the Best of the Month
section, George Jellinek raved
about the new Sutherland/
Milnes/Pavarotti version of
Rigoletio on London (It may
safely be ranked first among its
modern competitors™) despite
his reservations about
Sutherland’s husband Richard
Bonyge's conducting, Chris

stereo Review

UYER'S GUIOE: INDODOR ANTENNAS FOR FM

|

Dual’s Model 12%4 turntable

Albertson declared a 1953 live
set by Charlie Parker and
Dizzy Gillespie reissued on
Prestige to be “the greatest
concert ever,” and Steve
Simels threatened to give up
reviewing in favor of computer
school if Procol Harum's
“Grand Hotel™ failed to sell in
significant quantities. [lt
didn’t, and he didn’t.]

Elsewhere in the review
section, Noel Coppage
ventured that America’s
“Homecoming™ had "the kind
of superficial gloss for which
we are all indebted to Lemon
Pledge.” Robert Offergeld,
reviewing conductor Gunther
Schuller’s revival on Angel of
Scott Joplin's The Red Back
Book, called the Joplin rags

| “probably the most contagious

pieces of music in existence.”
And Eric Salzman, considering
an Otto Klemperer record of
two Haydn symphonies on
Angel, marveled at the
conductor’s nineteenth-
century-style approach to the
works and then observed,

eight different recordings of
Aida. “Maybe one reason |
sleep so well,” he theorized,
“is knowing that all those
records on my shelves keep

———= many options open.”

| The Thanks of a Grateful

Nation: In classical News
Briefs, readers were alerted to
a recent live performance of
Saint-Saéns’s Carnival of the
Animals conducted by Mstislav
Rostropovich and narrated by
First Lady Nancy Reagan.
Fortunately, we noted, “there
are no plans to record Mrs.
Reagan in the work.”

tereo Review

SPECIAL CAR STEREO ISSUE

Done! In the Letters column,
reader Don Richard Cox of
Knoxville, Tennessee, reacted
to an April article on the CD
revolution by dismissing the
new medium out of hand. *I

*“Nobody but Klemperer could | will be very surprised if it

get away with it. In fact, |
really don’t think /e gets away
with it either.”

Caring means sharing: Joel
Vance ended a critique of
Angeleno avant-pop rockers
Sparks's "A Woofer in
Tweeter's Clothing™ with the
perhaps unnecessarily
revealing comment, “I'm
going to buy my best girl a
brand-new rubber suit and buy
myself a new paddle with
silver studs.”

10 Years Ago

Get a Life: In June’s editorial,
William Livingstone revealed
that his record collection
included four complete sets of
Beethoven's symphonies and

succeeds,” he wrote, “but if |
am wrong, you can reprint my
letter ten years from now and
chuckle over it.”

—Steve Simels

Reagan-Rostropovich summit



Can you spot the Mitsubishi 35" TV in this ad?
(Hint: its the one sitting behind our new 40")

It’s 31% bigger than a 35! 119% bigger than a 27" and 1000% bigger than
we could show you in this ad. It’s the new Mitsubishi 40, the largest tube television you
can buy. Once you've seen it, it’s kind of hard tc see anything else.

2= MITSUBISHI

TECHNICALLY, ANYTHING IS POSSIBLE"



© 1993 Mitsubishi Electronics America, Inc. Curiosity is a good thing. Call 1-800-374-4402 if voud like o hear more about the Mitsubishi 407
CIRCLE NO. 39 ON READER SERVICE CARD



A ACURUS BY MONDIAL
The Acurus DIA 100 ‘““direct
input” amplifier provides a direct
signal path between the source
and output transistors by using a
passive control section and a
high-sensitivity design that
eliminates the need for a preamp.

LEBO >

The Voyager MiniDisc carrying
case from Lebo holds eight MD's,
each in its own mesh pocket, and
has a compartment for an MD
player. The 8 x 8-inch padded

NEW PRODUCTS

Rated power output is 100 watts
per channel. Six inputs, two tape
outputs, and volume and balance
controls are provided. Price:
$995. Mondial, Dept. SR, 2 Eim
St., Ardsley, NY 10502.

o Circle 120 on reader service card

P NILES

The Niles MS-2 MicroSensor is a
miniature infrared receiver that

can be used to extend the
operation of any remote-
controlled audio or video
components to areas where

secondary speakers or TV’s are

located. It relays signals, via
three-conductor wire, from a
hand-held remote to infrared

<{ SCIENTIFIC FIDELITY
Scientific Fidelity's faceted Crown
Joule features a 1-inch
aluminum-dome tweeter-and a
6'2-inch woofer with a dual voice
coil and an aluminum phase plug,
which is said to improve
midrange response and heat
dissipation. The speaker is 14'%2
inches tall without the optional
stand and is available finished in
white, black, almond, or
rosewood. Price: $795 each;
stands, $400 a pair. Scientific
Fidelity, Dept. SR, 6301 Riggs
Pl., Los Angeles, CA 90045.

o Circle 122 on reader service card

emitters (not included) attached
to the components. Measuring ¥
inch in diameter and 2% inches
deep, the sensor is ideal for flush
mounting in a wall. A built-in
green LED flashes when
commands are received. Price:
$100. Niles, Dept. SR, 12331
S.W. 130 St., Miami, FL 33186.

o Circle 121 on reader service card

A ROCKFORD FOSGATE
Rockford Fosgate has revamped
and expanded its popular Punch
car amplifier series. Common
features include removable
endcaps to conceal wiring and
extensive use of discrete surface-
mount components, which is said
to lower noise and distortion and
increase reliability. The Punch 40
DSM (pictured, $279) is rated to
deliver 20 watts rms per channel
into 4 ohms and can be bridged
for 80 watts mono. The series
also includes the 30-watt Punch
60 DSM ($389), the 50-watt
Punch 100 DSM ($499), and the
100-watt Punch 200 DSM ($579).
Rockford Fosgate, Dept. SR, P.0.
Box 1860, Tempe, AZ 85280.

e Circie 124 on reader service card

case is made of LeatherTex and

includes a shoulder strap. Price:
$30. Lebo, Dept. SR., P.0. Box

540, Armonk, NY 10504.

® Clrcle 123 on reader service card
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<4 OMNIMOUNT
The Model WB is one of dozens of
speaker-mounting kits from
OmniMount. It features a wall
plate and a hollow steel-tube arm
that conceals wiring and a
pivoting ball joint. Versions
designed to support speakers
weighing from less than 1 pound
up to 225 pounds are available for
$25 to $599 each. OmniMount
Systems, Dept. SR, 1501 W. 17th
St., Tempe, AZ 85281-6225.

@ Circle 125 on reader service card

> cwD

Custom Woodwork & Design’s
Woodstock Entertainment Center
accommodates TV sels with a
screen size of up to 35 inches,
making it ideal for home theater
systems. The cabinet boasts five
adjustable shelves, two large
storage drawers, and a second
double-door compartment under
the TV compartment. Handcrafted
from solid birch, the Shaker-style
cabinet is available in natural
finish (shown) or in cherry,
mahogany, spice, satin blue, or
hunter green, all with satin black
or cherry trim. Price: $1,700.
Custom Woodwork & Design,
Dept. SR, 180 E. North St.,
Bradiey, IL 60915.

® Circle 126 on reader service card

A POLK AUDIO

Polk Audio’s new Mini Monitor
can be used either as a main
speaker or to reproduce surround-
channel information in a home
theater system. It has a 2-inch
dome tweeter and a 5%4-inch
woofer. Rated bandwidth is 42 to
25,000 Hz, recommended
maximum power 100 watts.
Dimensions are 62 x 10%2x 7
inches, and the finish is black-
ash vinyl. Price: $75 each. Polk
Audio, Dept. SR, 5601 Metro Dr.,
Baltimore, MD 21215.

< CARVER

Carver's SD/A-390t is the first CD  correct the tonal balance of CD’s
changer to use vacuum tubes in made from recordings mastered
its analog output stage. The five-  for release on LP. Volume

disc carousel changer also settings for a hundred discs can
features a Soft EQ circuit, which be stored in memory. Price:

is said to restore missing $650. Carver, Dept. SR, P.0. Box
ambience information and to 1237, Lynnwood, WA 98046.
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V Apa

The MPA-6 power amplifier from
Audio Design Associates is made
to order for home theater. It
boasts 100-watt channels for
three front and two surround
speakers as well as a bass
channel that delivers 150 watts to

ADVENT >

Advent’s Home Theater speaker
package lets you use an existing
pair of main speakers when you
upgrade to five channels. It
comprises the 13-inch-wide Audio
Focus center speaker, which has
two magnetically shielded 4-inch
drivers, and two 11-inch-tall
Indoor/Outdoor Mini-Advents for
the surround channels, each with
a Ye-inch tweeter and a 5%-inch
woofer. Power handling is
specified as 70 watts for the
Focus and 40 waits for the Mini-
Advents. Price: $299. Advent,
Dept. SR, 25 Tri-State
International Office Center, Suite
400, Lincolnshire, IL 60069.

e Circle 129 on reader service card
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< ApI

Car subwoofers in Audio Design
Innovations’ CX series feature
dual compound-loaded woofers in
vented fourth-order enclosures—
a design that is said to deliver
low bass from relatively small
boxes. The 8-inch CX-800 is rated

NEW PRODUCTS

down to 41 Hz (8322), the 10-inch
CX-1000 to 39 Hz ($422), and the
12-inch CX-1200 to 40 Hz (shown,
$482). Nominal impedance is 2
ohms for all three. ADI, Dept. SR,
P.0. Box 402, Osseo, MN 55369.

e Circle 127 on reader service card

two subwoofers or 300 watts to
one. A parametric bass equalizer
covering 20 to 200 Hz is built in.
Price: $1,595. ADA, Dept. SR,
602-610 Mamaroneck Ave., White
Plains, NY 10605.

® Circle 128 on reader service card

Cee

i

A KADO

Kado claims that you can hide its
Signal Master FM antenna under
a rug, where it will provide
omnidirectional reception and
never need to be repositioned.
The antenna is a sheet of plastic
on which conductors have been
bonded in a *“square spiral.” If
it's suspended vertically, as on a
wall, gain is said to be greater
than on the floor (about 4 dB),
and the reception pattern is
directional. Available by mail
order for $59.95, including
shipping. Kado Engineering,
Dept. SR, 6606 Carol Lee Dr.,
Saint Louis, M0 63134.

© Circle 130 on reader service card
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also available on cassettes
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Red Hot Chill Peppers:
What Hits!?
(EMI) 00144 ¢

Boomerang/Sdtrk.
{LaFace) 53395

Elton John: The One
(MCA) 35022

Garth Brooks: The
Chase (Liberty) 00141

Enya: Shepherd Moons
(Reprise) 53190

Phil Collins:
Serlous Hlts,..Live!
Atlantic) 00324

George Duke:
Snapshot
(Warner Bros.) 00176

Poison: Native Tongue
(Capitol) 01194

Shal:lf | Ever Fall in
Love (Gasoline Alley/
MCA) 00757

Elvis Costello & The
Brodsky Quartet:
The Juliet Letters
(Warner Bros.) 00885

k.d. lang: Shadowland
(Sire) 34567

Stone Temple Pilots:
Core {Atlantic) 00981

TLC: Ooooooohhh...
On The TLC Tip
(LaFace) 50t67

Guns N’ Roses:
Use Your lllusion )
{Geffen) 35469 t

Guns N' Roses:
Use Your Klusion Ii
(Geffen) 25534 t

Prince And The New
Power Generation: 4
(Warner/Paisley Park)
11136 ¢

Steely Dan: Aja
(MCA) 00409

2ZZ Yop: Greatest Hits
(Warner Bros.) 83411

Foreigner: The Very
Best...And Beyond
(Atlantic) 24722

The Smiths: Best...|
{Reprise) 24868

Kathieen Battie At
Carnegie Hall
(DG} 35091*

Charlie Parker: The
Essential Charlle
Parker (Verve) 00902

Frank Sinatra: The
Best Of The Capitol
Years (Capitol) 00242

Simple Minds:
Glittering Prize 81/92
(A&M) 00895

The Doors:
L.A. Woman
(Elektra) 00215

Tom Petty & The
Heartbreakers: into
The Great Wide Open
(MCA) 35409

Alan Jackson: A Lot
About Livin’ (And A
Little 'Bout Love)
(Arista) 74074

Elton John:
Greatest Hits 1976-1986
(MCA) 00150

Nell Young:
Lucky Thirteen
(Getten) 00856

Bonnle Raitt:
Luck Of The Draw
(Capitol) 15567

Extreme:
iil Sides To Every Story
(A&M) 00119

INXS: Welcome To
Wherever You Are
(Atlantic) 11070

Jacky! (Geften) 00654 t

Bon Jovl:
Keep The Faith
{Jambco/Mercury) 00868

Randy Travis:
Greatest Hits Vol, |
(Warner Bros.) 21091

Randy Travis:
Greatest Hits Vol. 2
(Warner Bros.) 11125

John Lennon & Yoko
Ono: Double Fantasy
{Capitol) 00333

Best Of The Grateful
Dead: Skeletons From
The Closet

(Warner Bros.) 83892

Phish: Rift
{Elektra) 01238

Moody Blues:
Greatest Hits
{Threshold) 34284

Roxy Music: Avalon
(Warner Bros.) 01246

James Taylor:
Sweet Baby James
(Warner Bros.) 01249

Carreras, Domingo,
Pavarottl: 3 Tenors
{London) 35078

Nirvana : Nevermind
{DGC) 15600

Wreckx-N-Effect:
Hard Or Smooth
(MCA) 00627

George Stralt:
Pure Country
(MCA) 83064

Erasure:
Pop! The First 20 Hits
{Reprise) 00328

Chleftains:
The Celtic Harp
(RCA) 00323

Dionne Warwick:
Frlends Can Be Lovers
(Arista) 53776

Bob James And
Earl Klugh: Cool
{Wamer Bros.) 63299

The Steve Miller Band:
Greatest Hits 1974-1978
(Capitol ) 33199

Bryan Adams: Waking
Up The Neighbours
(A&M) 35175

Rod Stewart:
Downtown Train
(Warner Bros.} 10708

Charlie Haden Quartet
West: Haunted Heart
(Verve) 00337

The Best Of The Alan
Parsons Project
(Arlsta) 00877

Bernstein:
The Final Concert
(DG) 35095

Wilson Phillips:
Shadows & Light
(SBK) 40763

Mary J. Blige:
What's The 411?
(Uptown/MCA) 30845 t

Heavy D. And The Boyz:
Blue Funk
(Uptown) 00759 t

Dream Theater:
Images & Words
(Atco/EastWest) 01192

The Police:

Every Breath You
Take—The Singles
(A&M ) 73924

Beverl& Hills 90210
{Giant/Reprise) 00180

Don Henley: The End
Of The Innocence
(Geffen ) 01064

Peter Gabrlel:
Shaking The Tree-16
Golden Greats
(Geften} 11089

CD523

r---------------------

Duran Duran
(Capitcl) 01268

R.E.M.: Out Of Time
(Warner Bros.) 24762

Tratflc: The Low Spark
Of High Heeled Boys
{Island) 25169

Yes: Ciassic Yes
(Atlantic) 50248

Richard Elllot:
Soul Embrace
(Manhattan) 00871

Patty Smyth

(MCA) 25090

Reba McEntire: It's Your
Call (MCA) 00422

Supertramp:
Breakiast In America
(A&M) 25246

Davld Sanborn: Upfront
(Elektra) 11104

Olivia Newton-John:
Back to Basics-

The Easentlal
Collection 1971-1992
{Geften) 25334

Eagles: Greatest Hits
1971-1975
(Asylum) 23481

Cecllia Bartoll:
H You Love Me
{London) 00862*

Pattl LaBelle:
Patti Labelle Live!
(MCA} 00367

Dr. Dre: The Chronic
(Death Row/Interscope)
01241 t

Ugly Kid Joe:
America's Least Wanted
(Mercury) 01204

Lemonheads: Iit's A
Shame About Ray
{Atlantic) 01240

The Rascals’ Greatest
Hits: Time Peace
{Atlantic) 00357

The Private Music Of
Tangerine Dream
{Private) 00221

Malcolm X'Music From
The Motion Plcture
(Repnse/Qwest) 00372

;
:'I«

0

Billy Ray Cyrus:
Some Geve All
(Mercury} 41711

Guys And Dolls/
New Broadway Cast
(RCA Victor) 61964

Galway: Greatest Hits,
Vol. 2 (RCA) 10746
Jade: Jade To The Max
(Giant) 01191

Graham Parker:
Squeezing Out Sparks
(Arista) 00876

The Cars: Greatest Hits
(Elektra) 53702

Van Morrison:

Digable Planets:
Reachin’
{Pendulum) 01263

Derek & The Dominos:
Layla And Other
Assorted Love Songs
(Polydor) 25249

Jackle MclLean:
Rhythm Of The Earth
{Antiles) 00874
Portralt (Capltol) 01190
Incognito: Tribes,
Vibes, & Scribes
(Verve/Forecast) 00897
Méatiey Crue:

Decade Of Decadence
(Elektra) 40298

Moondance
Madonna: The (Warner Bros.) 64585
Immaculate Collection
A Jethro Tull:
(e ey Thick As A Brick

The Best Of Blondie
(Chrysalls) 01245

The Who: Live At
Leeds (MCA) 01253

{Chrysalis) 01023
Pet Shop Boys:

Discography-The
Complete Singles

. Collection
::rvleug(‘y“ﬂeadhun(ers. (EMI) 05605
{Mercury) 01202 Curtis Stigers
Neneh Cherry: {Arlsta) 02038
Homebrew Steve Winwood:
{Virgin) 00239 Chronlcles
Chicago: (Island) 34501

Greatest Hits 1982-1989
(Reorise) 63363

Bob Marley: Legend
(Island) 53521

Elvis Prasley:
The Number One Hits
(RCA) 72190

The Cure: Wish
(ElektrafFiction) 11116

Vince Gill:
1 Still Believe In You Wayne's World-
(MCA) 21063 Music From The
Motion Picture
Squeeze:
Singles 45's & Under  (eprise) 63551
(A&M) 35208 Yellow]a::ke(s:
. Like A River

g:;l:;c;gher Williams: (GRP) 00985
{Uptown) 01189 Battle:

! The Bach Album
23;’:!""':;:"“" (DG) 73670
(EM1) 00226 Club MTV-

Party To Go, Vol.1
(Tommy Boy) 00754
Sting: The Soul Cages
(AZM) 25218

Joe Jackson: Look
Sharp) (A&M) 25192

The
(MCA) 74016

The Very Best Of The
Righteous Brothers:
Unchained Melody
(Verve) 44658

Eric Clapton:
Unplugged
(Warnet/Reprise/
Duck) 23690

Whitney
Houston: The
Bodyguard
Soundtrack
{Arista) 54213

| Breathless
(Arista) 54317

Automatic For
The People
(Warner Bros.)
00121

Neil Young:
Harvest Moon
(Reprise)
00208
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Snow: 12 Inches Of Snow
(EastWest) 01266

Mlles Davls: Doo-Bop
{Wamer Bros.} 71151

Tanya Tucker:
Can’t Run From Yourselt
(Liberty) 00179

Megadeth:
Countdown To Extinction
(Capitol) 63340

Trisha Yearwood:
Hearts In Armor
(MCA) 21048

Suzanne Vega: 99.9° F
(A&M) 83406

Beauty and the
Beast/Sdtrk.
(Disney) 10780

Dohnanyl: Ravel, Bolero
(Teldec) 25380

Funny Girl/Sdtrk.
(Broadway Angel) 00362

Wynonna Judd:
Wynonna
ICA/Curb) 64540

David Bowle:
Changesbowle
{Rykodisc) 43693

Guns N’ Roses:
Appetite For
Destruction
{Geffen) 70348 t

The Best Of The Beach
Boys (Capitol) 23946
Abbey Lincoln:

Devil’s Got Your Tongue
(Verve) 00896

Bernstein In Berlin:
“Ode To Freedom”
(DG) 84239

Talking Heads:
Stop Making Sense
(Sire) 24560

U2: The Joshua Tree
(Island) 53501

Van Halen: For Unlawful
Carnal Knowledge
{Warner Bros.) 10016

Vanessa Wllllams:
The Comfort Zone
{Wing/Mercury) 25066
Fleetwood Mac:

Rumours
{(Wamer Bros.) 24025

amer Bros./
Sire) 44370

Genesis:
We Can't Dance
{Atlantic) 00423

Jennifer Warnes:
The Hunter
(Private} 00355

Henderson: N.Y. Pops
Goes To The Movies
(Angel) 15580*

Oklahomal/Sdtrk.
(Broadway Angel) 00890

Bruce Hornsby And
The Range: The Way R Is
(RCA) 63918

Aerosmith: Pump
(Geffen) 63678

Jodeci: Forever My Lady
(MCA) 90177

Jackson Browne:
Running On Empty
(Elektra) 11056

Bonnle Raltt: Nick Of
Time (Capitol) 54410

The Go-Gos
Greatest Hits
{LLR.S./A&M) 50315

Tears For Fears:
Tears Roll Down

he Hits 1982-1992)
Fontana) 80162
Best Of Robert Palmer:
Addictions
(Island} 10819

Heart: Rock The House
“Live™! (Capitol) 05603
The Best Of The
Doobie Brothers
{(Wamer Bros.) 43738

P.M. Dawn: Of The
Heart, Of The Soul & Of
The Cross

(Gee Street/isiand) 15156

Cartton: Kid Gloves
(GRP) 02487

The Very Best Of The
Boston Pops/Williams
(Philips) 15319

Kenny G: Live
(Arista) 64505

Air Supply: Greatest Hits
(Arista) 34424

The Best Of Miles
Davis-The Capitol/

Blue Note Years

(Blue Note) 11000

En Vo\glue Funky Divas
(East West) 61717

Tom Cochrane:
Mad Mad World
(Capitol) 11024

The Best Of Carly Simon
(Elektra) 43787

Lgnyrd Skynyrd:
The Last Rebel
(Atlantic) 01168

Tesla: Psychotic Supper
{Geffen) 53852

Debbie Glbson:
Body Mind Sout
(Atiantic) 00881

The Best Of Earl Klugh
(Blue Note) 52302

Bartoll:
Rossin| Herolnes
{London) 35127*

Damn Yankees:
Don't Tread
(Warner Bros.} 53663

The Who: Who's Better,
Who's Best
(MCA) 00790

ZZ Top: Eliminator
{Wamer Bros) 34129

Paul Simon: The
Rhythm Of The Saints
{(Wamer Bros.) 10455

Kronos Quartet:
Pleces Of Atfrica
(Nonesuch) 10472

Enya: Watermark
(Reprise} 43249
The Best Of The
Georgla Satellites:
Let it Rock
(Elektra} 00880

The Best Of Al DI Meoia
{Blue Note) 00308

Peter Gabriel: So
(Geffen) 14764

Best Of Dire Straits:
Money For Nothing
{Warner Bros.) 00713

Emerson, Lake & Palmer.
Brain Salad Surgery
(Atlantic) 54608

Bill Haley & The Comets:
From The Original
Master Tapes

(MCA) 83879*

Tina Turner;

Simply The Best
(Capitol) 01195

Bon Jovi: New Jersey
(Mercury) 00516

Mr. Big: Lean into It
(Atlantic) 24821

Huey Lewls & The
News: Sports
{Chrysalis) 44448

John Anderson:
Seminole Wind

(BNA) 83466

The Mamas & The Papas:
16 Of Their Greatest Hits
(MCA) 80183*

Judy Garland:

The Best Of The Decca
Years, Vol. 1

(MCA) 10497

Scltl: Debussy, La Mer
(London) 25234

Joe Cocker: Classics
(13 Greatest Hits)
(A&M) 04887

Natalie Cole:
Untorgettable
(Elektra) 83452

House Of Pain
{Tommy Boy) 25416 t

Beastle Boys:
Check Your Head
{Capitol) 92473 t

The Best Of Judas Priest
(RCA) 01243

The Best Of Sammy
Hagar (Capitot) 00424
The B-52's:

Cosmic Thing
(Reprise) 14742

Izzy Stradlin And The
Ju Ju Hounds
(Geffen) 00272

U2: Achtung Baby
(island) 25174

Jimi Hendrlix
Experlence: Live At
Winteriand

(Rykodisc) 63650

The Jeft Healey Band:
Feel This

(Arista) 33707

Simon & Garfunkel: The
Concert In Central Park
{Warner Bros.) 44006

SaIFon Kick: The Lizard
d Stone/Atlantic)

The Barcelona Games
Ceremony (RCA) 35167

Lyle Lovett: Joshua
Judges Ruth
(MCA/Curb} 10508
David Bowie:
Young Americans
(Rykodisc) 74377
Buddy Holly: From The
Orl inal Master Tapes
(MCA) 20069*

Eric Clapton: Slowhand
(Polydor) 25094

Maceo Parker:
Life On Planet Groove
(Verve) 00869

Marcus Roberts:
#f | Could Be With You
(Novus) 00753

Depeche Mode: Violator
(Sire) 73408

The Doors: Strange Days
(Eiektra) 00210

Paula Abdul: Spellbound
(Virgin) 73320

Daryl Hall & John Oates:

Rock ‘N Soul, Part 1
(RCA) 13313

Start with 4 FREE Compaci Discs now

Buy on|y1 at regular Club price within a year

Then get 3 more CDs of your choice, FREE

Enjoy 8 CDs for the price of one
ShippING & hanang charges are adoed 1o svery shipment

Nothing more to buy...EVER!

Here's How the Club Works:

Get 8 for the Price of 1! Start by choosing 4 FREE CDs
(or cassettes) from this ad. Then buy just 1 selection at
regular Club prices {currently $14.98 and up for CDs,
$8.98 and up for casseties) within a year. As soon as we
receive your payment, you 'll get a certificate good for
your choice of 3 more hits FREE! Shlppmgand handling
charges are added to all shipments. The BMG Compact
Disc Club Is unlike other clubs which make you buy 6 CDs
or 8 casseties at full price to complete your commitment.
ID-Day Tralt Alon\%wﬂn your 4 introductory selections,
you'll receive a elcome Package” with complete
details on how the Club works. Enjoy your introductory

selections for 10 days. If you are not completely satis-
fied, you may retum them without any further obligation.
Club Music Mallings

- About every three weeks (19 times a year), you'l
receive our exclusive Club catalog which contains
hundreds of selections from which to choose

- Each issue highlights a Featured Selection from your
preferred music category. H you'd like the Featured
Selection, do nothing and It will be sent to you auto-
maticalty. if you prefer an alternate selection, or none at
all, simply retum the Card enclosed with each

CUMPLETE TH

CARD TODAY AND SAVE

Mail to: BMG Compact Disc Club, P.C. Box 91412 Indianapolis, IN 46291-0021

O Please accept my membership in the BMG Compact Disc Club and send my 4 FREE selec-
tions as | have indicated here under the tarms of this offer. | need buy just one more hit at regu-
lar Club price during the next year. As seon as you get my payment, | will receive a certificate
good tor my choice of 3 more hits FREEI Shipping and handling charges are added to all ship-
ments. That's 8 for the price of 1, with noting more to buy...ever!

OFF

b
R AR €S
—

@ RUSH ME THESE — . — N issue of your magazine by the date speuﬁeo.thecard.
4 HITS NOW T —[ J_ You have at least 10 days to retum the Notification
(Indicate by number) 1 _ —— | BONUS Card. If you do not want the Featured Selection, and

| do not have 10 days, you may return the Featured
@ |am most interested in the music category checkec here, but | am always free ta choose from any DISCOUNTS Selection at our expense.
{check gng onty): Fer members who 7o entlld 1o 8 50%-off Borus it avery G perohases
- ut
1 [J LIGHT SOUNDS 2 [J COUNTRY 3 [J HARD ROCK 4 [J POP/SOFT ROCK choose CDs at regular Club price. They begin with the very Srst full-
Dionne Warwick Reba McEntire Aerosmith Madonna | price purchase. Just buy 1 and take another at 50% off.
Frank Sinatra Brooks & Dunn Bon Jovi Sting | The BMG Bu:x w':ﬁth'er you choose CDs g'e cacsxs:nesl g»se sales get
sOoussin® 5Oz 7 00 Heavy MeTaL Compact Disc Club G o s A ek T
uclano Pavarotti at Metheny romiv.aicen ifference Stay a member as long as you like. After joining the
ltzhak Periman Vellowjackets Megadeth _— Club, you'll enjoy additlonal sales and discounts on
O wr You &am instant 50%-off your favorite music. However, after you pay for your
O OMs_ — Bonus discounts when o
First Name Initial Last Nam PLEASE PRIN membership simply by writing to us.
O ws. = N ! B you buy a CD at regular Cassettes alsc avallable. Simply check the “cas-
Address ___ Apt . Club price. Just buy one, settes” box on the postage-paid reply card H you prefer
and take another at half to receive your selections on cassettes.
. . 11 the reply card Is missing, please write t0. BMG
City - Sre Zip | off: Wih other clubs, you | B 4 T o o o Box 1412 ndanapors. I\ 46291-0021
must frst buy 6 or more at
full piice and become a t Parental advisory; explicit fyrics.
Telephone, please ( | 0 ) — = pace ecome: *Selections not available on cassette.

“Preferred Member”
bewre you can get
| savings like this.

Dog and hom are trademarks of Genaral Electric Company,
USA. The BMG Logo Is a trademark of BMG Mus

€0 523 BMG Com c1 Disk Ciub 6550 E. 30th St. Indlana olis IN
46219-1134. TRADEMARKS USED IN THE ADVERTISEMENT ARE
THE PROPERTY OF VARIOUS TRADEMARK OWNERS.

© 1993 BMG Direct Marketing, Inc
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Have you bought anything else by mail in [ year

[ 1ast 6 months O never —
- — O 1 PrEFER CASSETTES()
You may choose cassettes with
the same 10-day, no-obligation
privilege. Full membership
detar3 will follow.

{1) Members who choose cassettes will be serviced by the BMG Music Sarvice. Current Music Service members are not eligible. {2) Members
who choase CLASSICAL as thew listening interest wall be serviced by the BAIG Classical Music Service. Phatocopies of this reply card are accept-
able, We reserve the right to request any additional information or reject any apphication. Limted to new members. Local taxes, it any, will be
added. Offer available in continental USA. Alaska and Hawan. Otfer not avatable n Puerte Rico, APO or FPO
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Swords into
Plowshares

HE Old Testament is quite ada-

mant about it. In Isaiah 2:4, and

again in Micah 4:3, nations are

instructed to stop waging war and

to beat their swords into plow-

shares. Only after war is abol-
ished will we find divine truth.

Today, following the end of the Cold
War, the transformation from war to
peace is apparent almost everywhere
in the U.S. The SALT II treaty dra-
matically reduces the number of nu-
clear weapons in our arsenals. Our
military budget has been cut by 30
percent from its peak during the Rea-
gan administration. Military contrac-
tors have shut down assembly lines.
And, sadly, thousands of jobs have
been lost.

This period of adjustment will be
critical to the future well-being of the
United States. Our success in transfer-
ring knowledge and manufacturing ex-
pertise from the military sector to the
consumer sector will determine the
state of our economy for many years
to come. Can we switch from fighter
planes to subway trains, from combat
simulators to video games, from cock-
pit displays to high-definition televi-
sion? We'd better.

Many audio manufacturers are anx-
ious to incorporate sophisticated mili-
tary technology for the very peaceful
purpose of recording and reproducing
music. The opportunities are consid-
erable. Defense contractors have huge
resources compared with those of au-
dio companies, and they are genera-
tions ahead in technical development.
Digital signal processing, in particular,
offers the chance to build audio prod-
ucts that are every bit as smart as
smart bombs. Snell Acoustics, for ex-
ample, is one American company that
is applying military technology to the
chronic problems of loudspeaker per-
formance. In particular, Snell has
studied a speaker’s interaction with a
room’s acoustics, and coined a new
term—cyberacoustics—to describe
how the automated control of acous-
tics can solve playback deficiencies.

BY KEN C. POHLMANN

Loudspeakers are far from per-
fect—their imperfections dwarf those
of CD players, for example. The non-
uniform frequency response, limited
dynamic range, frequency-dependent
directivity, and phase nonlinearity of
speakers all degrade the audio signal.
The listening room is an even bigger
problem: Every room reinforces and
cancels selected frequencies in differ-
ent locations and contributes surface
reflections, superimposing its own
sonic signature on that of the recorded
signal. In short, the final link in the
audio chain is the weakest. With cy-
beracoustics, correction signals are
applied to the audio signal before it
reaches the speakers; because the cor-
rection signals are the opposite of the
errors introduced by the speakers and
the room, they theoretically cancel
those errors.

Although that sounds easy, it cer-
tainly isn’t. And that’s why Snell bor-
rows DSP hardware and signal-cancel-
lation software from the military-
industrial complex. Speakers are
measured as they leave the assembly
line, and problems such as nonuniform
frequency response and phase nonlin-
earity are corrected by means of an
outboard DSP unit supplied with
them. Because small variations exist
from one speaker to the next, the DSP
program’s coefficients are customized
for each speaker. Moreover, certain
speaker/room problems are ad-
dressed. For example, floor-standing
speakers have predetermined relation-
ships between their drivers, the cabi-
net, and the reflecting floor surface.
The path-length differences between
direct and reflected sounds create a
comb-filtered response that can be
corrected using DSP.

Other listening-room reflection
problems can be addressed with DSP
methods developed by contractors for
a very special military application.
Specifically, Snell’s cyberacoustics
borrows a page from Stealth fighter
technoiogy. An important component
in Stealth technology is radar cancella-
tion. A radar station transmits a signal
and uses the reflection from an object
to locate and identify it. To avoid
detection, a radar-evading Stealth
plane senses the incoming radar signal
and generates its own radar signal

designed to cancel the reflection. The
result is a blank radar screen.

When this approach is employed in
an adaptive loudspeaker/room correc-
tion system, the loudspeaker gener-
ates audio signals to correct the un-
wanted signals reflected from the
room. The Snell Digital CQ 10 proces-
sor performs this task using a unigue
entegrated-circuit chip that contains
four 50-MHz DSP devices. In fact, it
employs two of these chips, laying
claim to being the most powerful hard-
ware ever used in a consumer audio
application. In addition, sophisticated
software coding methods, adapted
from techniques used by the military,
enable the CQ 10 to process adapting
algorithms even for very low frequen-
cies—where the computation de-
mands are most severe, as are the
problems of room modes.

NELL loudspeakers employing this
technology come equipped with
powerful DSP computing engines
and embedded software to con-
trol them. Low-frequency phase
delay, amplitude and phase er-
rors throughout the audio band, and
floor reflections can all be compensat-
ed for with plug-in cards. Room-
acoustics correction starts with room
analysis, performed on-site by a Snell
dealer. Using a test CD, the speaker/
room characteristics are collected by
an instrumentation microphone and
processed by a program that generates
room-specific coefficients, which are
dumped to a plug-in card. The result is
a smart loudspeaker that compensates
for its own deficiencies as well as
anomalies introduced by its placement
in a particular room. Moreover, a cus-
tomer’s room measurements are ar-
chived so that as room-correction al-
gorithms improve it will be possible to
update a system's correction coeffi-
cients without having to remeasure.

Clearly, the world remains a very
troubled place. The Cold War may be
over, but many smaller hot ones are
raging. Still, the use of advanced mili-
tary research to increase the joy of
listening to music is a very hopeful
sign. Maybe our ongoing effort to clar-
ify the sound of music, and to bring it
to more people, is carrying us closer to
divine truth. After all, the Lord works
in mysterious ways. O
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Preamp Power

I have a powerful preamplifier that will put

out I8 volts at 2.5 amps, or 45 watts. Woudd

it be possible to run small speakers directly
Sfrom the line outputs withowt going through a
power amplifier? So1. HOFFMANN
Beverly Hills, CA

It’s not a good idea. Although the pream-

plificr may be able to produce that power

level, it would certainly be unhappy doing
so for more than a very brief time. More to the
point, a preamp is designed to feed a relatively
high-impedance load—the input circuit of a
power amplifiecr—so using it to feed the 4 to 8
ohms typical of a speaker system might well
cause the preamp's innards to try.

Used CD’s

As a student, I have been buving used CD’s

to save money. I clean them thoroughly
before plaving them and have had no prob-
lems. But I have also been told that a compact
disc will lose sound quality with age. Am 1
taking a risk by buving discs that have already
been plaved a number of times before I get
them? Jason M. CLay
Roswell, GA

CD sound quality will not deteriorate

from age alone. though it is possible for a

disc to become damaged in ways that will
interrupt playback. Certainly the more timesa
disc has been played the greater the chance
that it has been mishandled, but most prob-
lems are detectable by eye. If there are
scratches on the label side (where the disc’s
protective plastic coating is thinner), it is
possible that air could eventually reach the
aluminum layer, causing it to oxidize and lose
reflectivity. A close examination should re-
veal that sort of damage. Problems on the
playing side are of much less concern—dam-
age there has to be tairly severe before it will
seriously intertere with most players’ ability
to read the disc.

Speaker Stuffing

My speakers are ported but appear to have

no internal insulation or bracing. Would |

get better performance if 1 stuffed and
reinforced them? JiM VONDELL
Williston, ND

Probably not. Designers for the major

audio companies tend to know what

they 're doing (although there are certain-
ly exceptions), so unless your speakers are
secondhand and you suspect that a former
owner has tampered with them, you can usual-
ly assume that the way the manufacturer
chose to construct them will yield the best
sound. By all means experiment, but don’t
expect dramatic improvements.
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Head Wear

1 hesitate to make capies of my recordings
because I have heard that the recording
process causes more head wear than sim-

ple playback. Is that true? MICHAEL Ztiou
Long Island City, NY

1 confess that. in torty-odd years of fairly

enthusiastic tape recording. | have never

heard that one before! Wear is caused by
the tape grinding against the surfaces of the
heads, a purcly physical process that has
nothing whatever to do with electrical func-
tions. such as recording or playback. So hesi-
tate no longer—relax, hit that little red button.
and tape your heart out.

Double-Sided CD’s

A friend asked me why CD's are recorded

on only one side, while luserdiscs use both.

I tried to convince him that double-sided
CD's would be impractical, but then became
curious about it myself. Is there any good
reuason for the absence of double-sided compuct
dises? MicHAEL TaYLOR
Pleasant Hill. OR

Technically, no. In fact, a laserdisc is

simply two one-sided discs stuck togeth-

er. back to back. But there are some
practical considerations with the compact
disc—above all, where would you put the
label? And how many times do you really need
more than 70-some minutes of music? In addi-
tion. players are set up for skinny single-sided
discs; double CD's wouldn't fit in many ma-
chines.

Power Matching

My amplifier puts out 250 watts a channel,

while my speakers are rated at only 200

watts. The level control is graduated from 0

to 30; how fur can I safely advance it before
risking damage to my speakers?

KALYAN BANERJEE

Calcutta. India

It’s very unlikely that your speakers are

vulnerable. A 250-watt amplifier has a lot

of reserve power to handle momentary
peaks without distortion, and that’s good, but
most of the time the system will be loafing
along at 2 or 3 watts. Speaker power-handling
ratings are notoriously capricious, but 200
watts—however vague that might be in reali-
ty—should be plenty for your amplifier. With
numbers like those. any level that threatens to
be damaging to your equipment will be well
beyond excruciating to your ears.

As for your calibrated volume control. it
should be pointed out that the numbers are
centirely arbitrary. The knob can be used to
compensate for unduly low (or high) signat
sources, or to suit your mood, but it has

nothing to do with the output power. Half
rotation —*15" in your case, but 12
o’clock™ might express the same thing—does
not mean that you are feeding 125 out ot a total
of 250 watts to the speakers, but rather that
you have adjusted the combination of signal
level, amplifier gain. speaker sensitivity, and a
number of other factors for the most comfort-
able listening.

Boombox Batteries

On a recent camping trip, the batteries in

my cassette/CD boombox began to expire.

I had no replacements at hand but still
wanted music for as long as possible. Should I
have played my CD's or my tapes? Which
svstem uses move power? RICK MANNING
Tempe. AZ

Miss Manners is happy that she was notin

the next tent during this investigation. But

a serious inquiry deserves a serious an-
swer, so we resorted to science and asked
around. Although few of our sources had
direct experience with boomboxes. the con-
sensus was that most belt-hanging CD porta-
bles can play a couple of discs on a single
charge, or a bit more at most. while tape units
can usually last at least twice as long. Since
the actual amplifier drain would be the same in
either case, we conclude that tape is the more
efficient medium. But we’re willing to accept
new evidence.

Center-Channel Phase

My Dolby Pro Logic receiver provides only

a line-level output for the center channel. |

am using a mono amplifier for that speak-

er, but I'm not sure it is in phase with the rest of

the system. In two-channel stereo, checking

phase by ear using a mono source is easy. ls

there a similar simple test that will reveal phase
reversal in the center channel?

DEREK G. WHITEHEAD

Gwynedd. Wales

[t’s not a simple problem, | agrec. Even it

your receiver did provide center-channel

amplification. there's no guarantee that
what appears to be correct wiring is so: Center
and main speakers are often different models
or brands, and while the red and black color-
coding might mean the same on all three sets
of terminals. they equally well might not.
Adding an amplifier complicates things, be-
cause the output phase might be the same as
the input. or it might be inverted, so how you
wire the speaker tells you nothing.

With conventional stereo. the easiest way
to check phase is to put the speakers close
together. play a mono signal through them.,
and stick your head in between. If the sound
appears to come from the middle of your
brain, the phase is correct: if not. the leads to



one speaker should be reversed. With Dolby
Pro Logic, however, it's difficult to coax an
identical signal from the center channel and
one (or both) of the main channels. A mono
signal will be removed from the main channels
and played only by the center speaker.
Switching to “phantom™ mode will restore
the signal to both the main channels but shut
down the center.

Fortunately, if your receiver has line out-
puts for the main channels, as well as for the
center, there is a solution. Temporarily un-
hook one of the main speakers. Then discon-
nect the center-channel amplifier from its usu-
al jack and plug it instead into the line output
for whichever main channel you have si-
lenced. Then, with the Dolby Pro Logic de-
coder in phantom mode, feed a mono signal
through the system. The center channel and
the functioning main speaker in this configura-
tion should act as a stereo pair, and you should
be able to check phase normally.

If your receiver lacks line outputs for the
main channels, about the only thing you can
do is switch the Pro Logic decoder to the
“wide” mode, which feeds full bass to all
three front speakers, place the center speaker
next to one of the main speakers (it may help
to disconnect the other), and switch the wiring
at the terminals of the center speaker back and
forth while something with lots of low-fre-
quency content is playing. If there's a notice-
able loss of bass with the speaker wired one
way compared to the other, it’s out of phase.

The effects may be quite subtle, however,
particularly as the speakers may not be well
matched, so prepare to spend quite a bit of
time on this test.

Bugs in the System

When I opened my CD player to insert a

“ disc, u small spider ran from behind a pile
of discs and disappeared into the machine.

1 left the tray open for a few hours, but | don’t
know whether or not it ever got out. Is it possible
that it could stay inside the player? And could it
cause any harm? DaNiIEL COTTER
Buffalo, NY

dinky decides to joyride on the laser

mechanism and gum up the works—along
shot—there’s very little damage it could do.
As for taking up residence, it's unlikely that it
would find enough to eat in a piece of hi-fi gear
to tempt it for long. But lest you decide to
leave the CD tray open permanently just in
case, it's far more likely that it would escape
through the ventilation openings than the
grand entrance.

A Second question first: Unless your inky

L] *
Extending Reception
1 live in a rural area, where most of the FM
stations 1 listen to are 25 to 50 miles away.
There are some that I would like to receive
that are as much as 100 miles distant, and

sometintes these come in fine. But sometimes

all I get is static. Could I extend my range by

some sort of signal booster or by adding a rotor
to my rooftop FM antenna?

MaTTHEW K. Davis

Lynn, AR

but it may be a reasonable range—de-

pending on the terrain between you and
the transmitters. Don’t put too much faith in
electronic antenna boosters unless you're al-
ready receiving a pretty clean signal; if not,
the booster would probably serve only to
amplify the noise. A rotor is definitely a good
idea if the signals come from different direc-
tions, as they probably do. but what you need
most for distances that great is height. FM
signals travel in straight lines from the trans-
mitting antenna to your roof; if the curvature
of the carth gets in the way, it blocks the
signal, so the higher you can mount your
antenna, the better. With that as a start,
however., you might be well advised to add the
rotor as well—and perhaps even the booster—
to make the most of whatever signals are
within reach.

A A hundred miles might be pushing it a bit,

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

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

for pubiication can be answered.

FEEL THE THUNDER. Add our SUB-712 powered subwoofer to your system
and you'll be struck by the impact of its deep bass. Call 1-800-878-TIME.
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Pitfalls of
Speaker Selection

REGULARLY read the loudspeaker

reviews in other publications.

Sometimes a speaker’s sound is de-

scribed in non-sonic terms (“wool-

ly,” “dark,” etc.) that are not easily

correlated with other listeners’ reac-
tions. Qutside of a few of the obvious
terms, such as “bright™ or “soft,” I
really have no idea what the reviewer
is trying to say. Often, when I have
reviewed the speaker myself, I still
cannot relate my own experience to
someone else’s.

Another idiosyncrasy of many
speaker reviews is the exhaustive list-
ing of every piece of equipment used in
the listening installations. Some de-
scription of the setup is certainly valid
and perhaps necessary—the dimen-
sions of the room, its acoustic treat-
ment, placement of the speakers and
listeners, etc.—but the details of the
wires and cables used, for example,
have nothing to do with the reality of
the listening experience. | cannot see
much justification for involving the
reader in such extreme, not to say
trivial, subtleties. Evenifthey do have
some effect on the perceived sound, it
is probably unique to the particular
reviewer and not detectable by other
listeners in different environments.

I also have reservations about the
emphasis sometimes given to specific
recordings (and even specific passages
from them) that show up certain prop-
erties of the speaker. That information
might be useful to someone who wish-
es to duplicate the reviewer's experi-
ence, and perhaps deserves mention in
a footnote or appendix, but if you're
interested in getting speakers for lis-
tening to music of your own choice,
what is the point of wading through
several paragraphs about how a speak-
er reproduces music of a reviewer'’s
choice? Is such information useful to
you in evaluating the quality of a
speaker?

All of this is leading me to the real
point of this discussion—what should
we really expect from a loudspeaker?

Apart from the qualities imparted by
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TEGHNICAL TALK

BY JULIAN HIRSCH

the speaker itself, what anyone hears
(or measures) from a loudspeaker is
determined almost exclusively by the
following factors: the specific program
material, the listening room and its
acoustic character or treatment, the
placement of the speakers and listen-
ers in the room, and, though to a far
smaller degree than many would have
you believe, the system’s other com-
ponents, including the program source
(tuner, record player, CD player, tape
deck) and amplifiers.

What this means, first of all, is that
regardless of what anyone hears from
a particular music system, it is virtual-
ly impossible to duplicate that exact
effect in a different location, such as
your own home. You may, with luck
and perseverance, come close enough
to such a duplication to satisfy your-
self, but that is not very likely.

I base this conclusion on more than
forty years of attending audio shows,
during which I have heard more hun-
dreds of different speakers than I care
to think about demonstrated in the
manufacturers’ exhibit rooms, with
the benefit of their skill in setting up
the system for optimum results. | have
also had the opportunity to personally
test some six hundred loudspeakers,
including many that I had previously
heard demonstrated at audio shows or
elsewhere and a far greater number
that I had never heard before, in famil-
iar surroundings that were not modi-
fied in any significant way in order to
accommodate them. In other words,
the speakers were installed much as
they might be in your home, in the best
locations that were possible without
seriously disrupting other normal ac-
tivities.

From this experience I have learned
that a speaker so installed will almost
never sound the same as it would in a
carefully designed room in which nor-
mal family activities would not be
practical. It may not necessarily sound
worse, mind you, but it will certainly
sound different! That is true even if
you go to the bother of acquiring the
same discs or tapes that were used in
the manufacturer’s demonstration.

This doesn’t mean that vyou
shouldn’t attend audio demonstra-
tions—just that you should be careful
what conclusions you draw from

them. I have heard demos that caused
me to flee the room in a few moments,
yet have later tested the same speak-
ers and found them to be perfectly
satisfactory. Not all manufacturers
are as competent at conducting dem-
onstrations as they are at building
loudspeakers.

Aside from such obvious consider-
ations as a speaker’s size, price, and
appearance, which can have a pro-
found effect on your choice, I suggest
that you listen for balance in the sound
quality with recordings of convention-
al acoustic instruments. A good speak-
er will not unduly emphasize or dimin-
ish any part of the audio frequency
range. It should not scream or sizzle at
you, nor should it have a muddy or
tubby quality. Surprisingly, there are
many inexpensive speakers that are
free of these effects, and there are a
few at much higher prices that can
drive you out of the room.

HEN | test a speaker, the mea-

surements merely give a

rough indication of its capa-

bilities. The proof is in the

listening. 1 do not have a li-

brary of esoteric recordings

that are used only for speaker testing. |

listen to FM radio and CD’s, which

can disclose quite a lot about a speak-

er's assets and weaknesses. A good

speaker sounds good with these

sources, and a bad one sounds bad. It

really doesn’t take unusual recordings

to evaluate a speaker. To me, it makes

more sense to use my everyday pro-
gram sources for that purpose.

If you want to live dangerously,
attend a live concert, as | have been
doing regularly for at least the past
thirty years or so. When you get home,
turn on your stereo system and listen
(if you have a good recording of one of
the works played at the concert, so
much the better). I do this occasional-
ly, but if you do, be prepared for
disappointment. No matter whether
your system cost $2,000 or $20,000, it
won'’t match the sound of live music.
This does not mean that hi-fi is no good
or that you can't derive great enjoy-
ment from your audio system—only
that exact replication of a live acoustic
event is more than we can reasonably
expect from the current state of the
loudspeaker art. O
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more with Bose speakers.

Now!

Listen to Bose speakers. You’ll

understand why our passion for
excellence has made us the most
respected name in sound. Listen

now, and you can save money too.

Get more lifelike sound

Bose Direct/Reflecting® speakers
are engineered to provide both
reflected and direct sound. That’s
the way you hear music in the best
concert halls. And that’s the way
you hear music with Bose.

Get more stereo

You’ll also hear Stereo
Everywhere® speaker
performance - full
stereo even if you're
sitting right in front
of one speaker.

Live Performance

Get more choices

From our most highly acclaimed
901" system, to our best selling 301
and 4.2° bookshelf speakers, there is
Bose sound to fit your budget.

Now, get more for less

Converntional Speakers

You’ll understand the value of
Bose speakers just as soon as you

Bose 901 Direct/Reflecting®
Speakers

hear them. And now, for a limited
time, you’ll get even more. Purchase
a 901 speaker system and get the
optional pedestals free (value $159).
You’ll also save on 301 or 4.2 speak-
ers. Call for details and names of
participating Bose dealers near you.

1-800-444-BOSE
Ext. 219
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Better sound through research..
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After gomg round
and round about

howto1 Ve our
CDplayer,

“This is it!” cried Phil, “Now all we need is a luser beam!”



GCD-600 CD Carousel
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t has been, perhaps, Adcom’s toughest act to

follow. The GCD-575 CD Player achieved

breakthroughs in musicality unsurpassed by

CD players at almost any price. Stereophile

writes, “...in the under $1000 class the Adcom
is the player to beat — or, more to the point, the play-
er to buy.”+ Stereo Review credits the GCD-575 with
“in general pushing the state of the art in
digital-disc playback.”™

So when the engineers at Adcom went back to the

drawing board to try to top their latest success, they
were hard-pressed to find areas for improvement.
The electronics and sound reproduction were already
near perfect. And then,Voila/ The idea: add a
carousel changer.

Round and round she goes.

One disc, superbly reproduced, was a magnificent
accomplishment...but five discs mean five times the
enjoyment. In typical user-friendly fashion, the
Adcom GCD-600 lets you change four discs while
one is playing, offers true random capability for one
disc or all five, allows direct clockwise or counter-
clockwise access for faster searches, and plays 3”
discs without an adapter. The standard remote control
gives you complete access to all playback features—
including variable volume control—from the comfort
of your favorite chair.

Class “A” without compromise.

The GCD-600's Class “A” analog audio amplifier
section uses very fast, low noise, linear gain semi-
conductors. These no-compromise audio circuits
based on the proprietary amps used in Adcom’s

176.4 kHz sampiing rate

GFP-565 preamplifier — more clearly define
low-level information for superior resolution and
dramatically more musical CD reproduction.You will
not find such superb component parts in any other
CD player at any price.

The cure for “digititis”.

The GCD-600's technically advanced analog and
digital circuits and the user-selectable polarity inver-
sion switch are designed to overcome the problems
inherent in CD sound. Midrange harshness and glare
are dramatically reduced. Sound stage imaging is
deeper, more focused, more musically natural.

The benefits of digital sound are realized, without the
accompanying drawbacks.

Take the GCD-600 for a spin.

If you’ve been searching for a CD player that
offers the convenience of a carousel changer and the
sonic superiority of high-end single-disc models, take
the GCD-600 for a spin at your authorized Adcom
dealer. You won’t have to go round and round to
decide which CD changer gives you the most sound
for your money.

“Peter W. Mitchell, Stereophile, Vol. 12 No. 6, June 1989
** Stereo Review, 1989

ADCOM

defails you can hear
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USER’S REPORT

NHT VT-1 Home Theater
Speaker System

BY DAVID RANADA

EVEN components make up
NHT's complete VT-1 home the-
ater speaker system. They are
sold separately as the VT-1 front
speakers ($650 a pair). the VT-1C
center-channel speaker ($300).
the HDP-1 surround speakers ($350 a
pair), and a special version of NHT's
SW2 subwoofer. the SW2P, that
comes with its own MA-1 mono ampli-
fier ($650 for the combination). Each
of these units has an interesting design
twist. some of which go against wide-
spread beliefs about how home theater
speaker systems should behave.

At the very least, the magnetically
shielded VT-1 front speakers look un-
usual. being slender 5:2-inch-square,
40-inch-tall columns resting on screw-
mounted 10-inch-square bases. A de-
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tachable grille cloth covers each
speaker’s three drivers: two 4%-inch
woofers stacked beneath a 1-inch flu-
id-cooled dome tweeter. NHT says
the crossover between the woofers
and the tweeter is at approximately
2,800 Hz, although with considerably
more overlap between their operating
ranges than is usual. The two woofers
operate in a proprietary mode called
Tuned Column Loading, which is said
to combine the efficiency of a vented
speaker with the extended response of
an acoustic-suspension design.

The magnetically shielded VT-1C
center-channel speaker has the same
driver complement as the other front
speakers, but with the woofers flank-
ing the centrally mounted tweeter in
an acoustic-suspension enclosure.

The VT-1C can be placed vertically or
horizontally; lying down, it measures
5% inches high, 22 inches wide, and 9
inches deep. It weighs 16 pounds.

All three front speakers have arated
sensitivity of 90-dB sound-pressure
level (SPL) at |1 meter with a 2.83-volt
input; impedance is nominally 8 ohms,
with a minimum of 5 ohms. Maximum
power handling is given as 120 watts.
These speakers all have multiway
binding-post connectors.

Push-type connectors are used on
the HDP-1 surround speakers. which
are designed to be mounted on the
walls to the sides of the listening posi-
tion (most “rear” speakers in home
theaters should be installed to the
sides). The manual for the HDP-I's
suggests placing them at least 6': feet
from the floor “to provide proper head
clearance.”

Each HDP-1 contains three drivers
operating in an unusual configuration,
with none of them facing the listener
when the speakers are properly
placed. The two 3-inch tweeters. fac-
ing forward and backward, are driven
out of phase in quasi-dipole fashion to
increase sound diffusion and make the
speaker harder to localize. (Many
speakers designed specifically for sur-
round-channel use, most notably
Home THX models, take this ap-
proach to insure that listeners get a
genuine surround sensation. as op-
posed to a discrete “rear-channel™
effect.) The HDP-1 surrounds are la-
beled left and right so that the tweeters
in each speaker are in phase with those
of the speaker across the room. Fre-
quencies below the 450-Hz crossover
point are radiated by a single 4%:-inch
acoustic-suspension woofer mounted
on the inner surface of the small cabi-
net, facing the wall. The supplied
mounting brackets hold the woofer
side of each 7-pound speaker away
from the wall by about 2 inches.

Rated impedance of the HDP-1 sur-
rounds is nominally 8 ohms, witha 4.4-
ohm minimum. Sensitivity is given as
86 dB SPL, maximum power handling
as 100 watts. Each HDP-1 measures
9Ya x 5% x S¥%s inches.

Except for the fact that the SW2P
comes with its own amplifier, which is
separate from the speaker, not built-
in, the subwoofer is altogether more
conventional. It is a vented system
with a 10-inch woofer operating in a
16-inch cubical enclosure. Impedance
is nominally 8 ohms, 6.2 ohms mini-
mum. Sensitivity is rated as 89 dB and
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maximum power handling as 200
watts. These numbers are not very
important, however, since the MA-1
amplifier is designed specifically for
the purpose of driving an SW2.

The MA-1 is a single-channel power
amplifier with a front-panel level con-
trol and an internal crossover filter
that can be set to remove frequencics
above 50, 100, or 200 Hz, or you can
set it to bypass, which turns the MA-1
into a conventional full-range amplifi-
er. It is rated to deliver 80 watts into 8
ohms, or 120 watts into 4 ohms on
short peaks. Given the subwooter’s
impedance and sensitivity specifica-
tions, that means a single SW2P can
produce levels exceeding 108 dB SPL,
plenty loud for domestic reproduction
of the soundtrack from any action/
adventure movie.

Because the MA-I and SW2 are
available separately, the MA-1's man-
ual covers three hookup options: as a
subwooter amplifier in a surround-
sound system, as a subwooter amplifi-
erin a standard audio system, and as a
wide-band center-channel amplifier in
a surround system. Using the MA-1 as
a center-channel amplifier is straight-
forward: Just connect it to a surround
decoder’s center-channel output and
set its crossover switch to the bypass
position. In an audio system that lacks
a suitable volume-controlled line-level
output to teed the MA-1, you can feed
it instead with speaker-level signals
via a pair of push connectors. The
system’s main speakers would then be
hooked up to another set of back-panel
push connectors. The instructions
give directions for setting the cross-
over frequency appropriately for the
speakers being used.

The last hookup option—employing
the MA-I as a surround-system sub-
woofer amplifier—is the one | used. It
involves running a standard audio ca-
ble from the surround processor’s sub-
woofer or mono output to the MA-|
and a speaker cable from the amplifi-
er's multiway binding-post outputs to
the SW2 subwooter, which takes the
100-Hz crossover setting.

Connecting the rest of the VT-i
system was equally simple. The Ya-
maha DSP-A2070 A/V amplifier | used
has a handy subwooter test-tone fea-
ture that I employed to balance the
subwooter's output with the rest of the
system's. Neither of the pamphlet-like
manuals for the MA-1 and the SW?
discusses setting subwoofer levels
much beyond the standard adjust-to-
your-taste clichés—an approach that
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leads to excessive subwooter levels in
many cases. In the STEREO REVIEW
listening room, the MA-I's volume
control never went past the three
o'clock position.

When all the system’s levels were
properly adjusted for Dolby Pro Logic
reproduction, | tound that the VT-1
system sounded distinctly different
from other home theater speaker sys-
tems | have heard. The imaging, while
preserving very well the various
shades of front/center/surround direc-
tionality that Pro Logic decoding pro-
vides. was less precise than usual. The
various sound sources were slightly
more blurred—less like pinpoint
sources—than I've heard with other
systems.

A phone conversation with the VT-
I's designer, NHT co-founder Ken
Kantor, confirmed that this effect was
deliberate. Because a typical home
theater system’s speakers are spaced
much farther apart than the TV
screen’s width, he feels that extremely
precise stereo imaging can localize
sound sources at positions that con-
flict with the visual impression, a dis-
parity that can distract from the home
viewing experience. which he believes
should be screen-oriented. Conse-
quently, Kantor wanted as much lo-
calization blur as was compatible with
good frequency balance. The VT-1's
deliberate blurring of the stereo image
(obtained by designing tor a very wide
sound dispersion and by the crossover
overlaps mentioned earlier) is intend-
ed, Kantor says, to create less “cogni-
tive dissonance™ between sonic and
visual images.

This design approach is radically
ditferent from the most highly touted
alternative, which aims to approxi-
mate the sound on a movie-studio dub-
bing stage as closely as possible, even
though most home theater systems
have screens that are much smaller
than the ones on such stages. I have
long thought that the consequences of
a size mismatch between soni¢c and
visual images have not been consid-
ered thoroughly enough in some cir-
cles. If you can afford a front-projec-
tion monitor, a wall-filling, sonically
transparent projection screen, and a
device called a line doubler to reduce
the visibility of scan lines on that
screen. then Kantor's objections
probably don’t apply, and you can go
for broke with a studio-like sound sys-
tem, too. But using a 25-inch monitor,
| was never troubled by the deliberate
blurriness of the trontal imaging.



If you agree with Kantor, or aren’t
too concerned with the apparent size
of reproduced sound sources, the VT-
| system has a great deal more to offer.
Qualities I noticed during my listening
included:
® A very close sonic match between
the center speaker and the front left
and right speakers. In fact, when
placed vertically the VT-1C sounded
practically identical to the VT-1 front
spcakers, even when playing pink
noise—an extremely difficult test—
and they still matched unusually well
when the VT-1C was placed horizon-
tally (at close to ear level).
® A good diffusion of the sound from
the surrounds without the “phasy”
hole-in-the-head eflects that many
other speakers designed for the sur-
round channel can create. This quality
probably stems from their monopolar
radiation at low frequencies in combi-
nation with the narrow dispersion of
the wide-diameter dipole twecters at
high frequencies.
® Very well-balanced sound with a
wide variety of popular and classical
music as well as movie soundtracks.
Voices sounded especially natural, ex-
hibiting neither low-frequency heavi-
ness nor midrange stridency and for-
wardness.
® An ability to play loud enough to
bring knocks on the sound-room door
from people in neighboring offices.

My principal complaint about the
VT-I system, and it is a minor one, is
with what computer types call “docu-
mentation.” The manuals for the indi-
vidual components are okay as speak-
er-hookup instructions go, but they
say nothing about how to approach the
various options available from sur-
round decoders. In particular, | had to
ask the system’s designer whether to
use the normal or wide-band center-
channel setting on the amplifier’s sur-
round decoder. He recommended the
wide-band position, as I would for any
surround system having significant
low-frequency (below 100 Hz) capa-
bility in the center speaker.

While one might quibble over the
owner’s manuals or quarrel with the
design philosophy behind the VT-1
system, you can’t argue with its over-
all sonic excellence. It is a well-
thought-through and well-executed
alternative to the standard surround-

sound party line. a
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" MGTAUSERVG LOGC SURROUND PROCESSOR  MODEL FOUR
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Fosgate Audionics Model Four
Avdio/Video Preamplifier

JULIAN HIRSCH
HIRSCH-HOUCK LABORATORIES

HE Fosgate Audionics Model

Four is a control center and sur-

round processor for both audio

and video sources. It has six se-

lectable audio and video inputs

and six line-level outputs for driv-
ing left, center, and right front speak-
ers, left and right surround (rear)
speakers, and a subwoofer.

The Model Four provides two mov-
ie surround modes: Dolby Pro Logic
and Fosgate'’s proprietary 70mm Mo-
tion Picture Surround, an enhanced
version of Pro Logic with faster steer-
ing-logic time constants. In addition, it
has several surround modes designed
to enhance various types of music.
Labeled Rock, Popular, Jazz, and
Classical, they differ principally in
their degree of front-to-rear separation
and soundstage width.

Fosgate says that the proprietary
Digital Servo Logic circuitry incorpo-
rated into the Mode!l Four is the only
surround technology that accurately
recovers directional and spatial infor-
mation from conventional stereo
sources such as CD’s, LP’, tapes,
and stereo TV broadcasts without cre-
ating unnatural sound effects. The
company claims that the Model Four
gives the same level of performance

Dimensions
17 inches wide, 3% inches hign,
12 inches deep

Price
$999

Manufacturer
Fosgate Audionics, Dept. SR,
P.O. Bex 70. Heber City, UT 84032

PRO LOEIC » NIIE LK

with both movies and recorded music.

Digital Servo Logic is said to oper-
ate ten to a hundred times faster than
the steering logic of any other sur-
round processor, generating correc-
tive directional steering signals within
5 milliseconds. The actual audio signal
path is entirely analog, however, with
wide bandwidth.

The Model Four, like most other
high-quality surround processors, has
an autobalance circuit that automati-
cally adjusts the channel balance of
any input signal for maximum separa-
tion. To simplify setting up the sys-
tem, 1t has a noise sequencer that
sends a random-noise test signal se-
quentially to each of the speakers
while the user adjusts the output level
in each channel.

In addition to its signal-processing
capabilities, the Model Four has all the
basic features of a conventional pre-
amplifier, and then some. You can
select any of its six audio or video
input sources for listening or viewing,
or independently select any of them
for recording, viewing, or listening in
another room. The sources, which
have both video and stereo audio input
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jacks, are labeled S-VID 1 and 2,
VCR, LV (Laservision), and AUX 1
and 2.

Unlike most preamplifiers, the Fos-
gate Model Four has no knobs on its
front panel. In addition to the power
button, there are rectangular light-
touch buttons that operate the Mode
Select, Source Select, Record Select,
and Noise Sequencer functions. A
wide, center-pivoted volume button
adjusts the output level of all channels
simultaneously. The only other con-
trols are six finger-operated level-trim
adjustments on the rear apron for set-
ting the levels of the output channels.
Normally, however, the Model Four is
operated from its wireless remote con-
trol, which duplicates all of the front-
panel functions and provides several
others in addition.

The most prominent feature of the
front panel is its display window. Two
vertical rows of lights show the select-
ed program (listening) and recording
sources. A Time Delay display shows
the amount of delay between the front
and the surround channels, which is
adjustable (via the remote control)
from 15 to 30 milliseconds (ms) for the
Dolby Pro Logic mode and up to 45 ms
in the 70mm and Classical modes.
Delay is not used in the Rock, Popular,
and Jazz modes. A Steering Logic
Display in the center of the window
shows the relative levels of the five
directional channels of the Model
Four. Five red LED's are at the cor-
ners of a pentagon, with the center
front at top, left and right front on

MEASUREMENTS

Output at clipping 8.5 volts
Distortion (THD + N at 0.5-volt output. 20 to
20,000 Hz). .0.03%
Frequency response (left and right front).

20to 20,000 Hz +0, —0.35dB
Channel separation

20 to 1.000 Hz .60 dB
20.000 Hz 35dB
Center-channel response

1,000 to 20.000 Hz flat
250 Hz. 3dB
100 Hz -10dB
Subwoofer outputresponse

10to 45 Hz +0. -1dB
65 Hz 3dB
110 Hz 10dB
Bass EQ (maximum) +11dBat32Hz
HF EQ 4 dB at 10.000 Hz
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either side, and the two surround out-
puts at the bottom.

The remote control has buttons for
switching the power, selecting the in-
put source and surround mode, and
adjusting the master volume and sur-
round levels. Other buttons provide
up/down adjustment of delay, switch
the center channel on or off, control
various equalization functions, and
bypass all signal-processing functions.
The selected surround mode (Classi-
cal, Pop, etc.) and equalization func-
tions are indicated in the display win-
dow. The EQ functions include Bass
EQ to boost low-frequency response
up to 12 dB (in 4-dB steps), center-
channel boost of 4 dB, high-frequency
equalization (rolloffs to tame over-
bright soundtracks), and a sibilant fil-
ter to reduce dialogue “splatter™ from
the front into the surround channels.

As with most signal-processing ac-
cessories, the dynamic characteristics
of the Fosgate Model Four are not
readily measurable through the nor-
mal signal input and output connec-
tors, nor would they be particularly
informative to the user if they were
known. Fosgate does include a num-
ber of externally measurable charac-
teristics in the product specifications,
which we confirmed in our tests.

The left and right front-channel fre-
quency response (with the surround
circuits bypassed) was essentially per-
fectly flat from 70 to 20,000 Hz and
down a barely measurable 0.25 dB at
20 Hz. The Bass EQ circuit primarily
affected frequencies below 100 Hz,
boosting the response by a maximum
of 11 dB at 30 Hz. The HF EQ circuit
gave the response a gentle downward
slope above 1,000 Hz, reaching a max-
imum cut of S dB at 20,000 Hz.
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The center-channel frequency re-
sponse was flat from about 600 to
20,000 Hz, rolling off at low frequen-
ciesto —3dBat250Hz, —10dB at 100
Hz, and —35 dB at 20 Hz. The sub-
woofer channel’s output varied about
1 dB overall from 10 to 45 Hz, rolling
offto —3dBat65SHzand —9dBat 100
Hz, then continuing downward at a 12-
dB-per-octave rate above 100 Hz.

The Model Four's noise spectrum,
measured at the front outputs in the
Classical mode, was very low. Its ma-
Jor peak in the audio range was the 60-
Hz hum, a totally inaudible —118 dB
referred to a 0.5-volt output. Other
noise components ranged from —122
dB at 20,000 Hz to about —135 dB
at 1,000 Hz and below.

The Model Four’s rated maximum

THE Fosgate Model Four is unlike most
other surround-sound decoders, whether
stand-alone or built into another

component (such as a receiver). Although

it performs a version of Dolby Pro Logic
decoding, it does so neither by means of
digital signal processing (DSP) nor with
one of the single-chip analog Pro Logic
circuits now being built into many TV's
and most A/V receivers. As a glance
inside the unit will tell you, Fosgate does
it the old-fashioned way: lots of discrete

analog components (resistors, capacitors,

diodes. op amps, solid-state switches,
etc.). The result, however, is a surround
decoder of unusual merit—one that
provides significant enhancement to
ordinary popular music in addition to
excellent decoding of Dolby Surround
movie and television soundtracks.
There is digital circuitry in the Model
Four, justifying the front-panel label of
“Digital Servo Logic Surround
Processor.” But most of it is used in the
decoder’s delay line, which itself is
unusual in that it incorporates Dolby

Laboratories’ Time Link delta-modulation

analog-to-digital technique. Unlike most

other surround-sound decoders, however,

the Model Four does not use the delay
line in any of its music-enhancement
modes except the one labeled Classical.
Besides the unusual aspects of the
Model Four's sound processing (about
which more later), there are also some
peculiarities regarding its setup and use.
For example, our sample seemed to be
much more sensitive to static electricity

than other pieces of equipment. | learned

by experience that a spark to the Model
Four’s chassis, such as from my hand on
a dry day, could make it behave in an
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output is a rather high 7 volts, and its
distortion is specified as less than 0.05
percent at half that level. At its maxi-
mum volume setting, the Model Four
clipped between 8 and 9 volts, al-
though at the EIA-standard unity-gain
setting (0.5 volt out for 0.5 volt in) it
clipped at 1.2 volts. The distortion just
below clipping was about 0.015 per-
cent. The distortion was a constant
0.03 percent from 20 to 20,000 Hz at
outputs of 0.5 and 3.5 volts.

For listening tests, we installed the
Model Four in a five-channel music
system, using compact, high-quality
speakers for the main front and sur-
round channels, a columnar system
for the center channel, and a pair of
Hsu Research subwoofers. The pro-
gram material consisted of FM broad-

SECOND OPINION

unpredictable and undesirable fashion. At
the very least, such an electrostatic
discharge can instantly change the overall
volume setting. A couple of times the
volume happened to go down, but it could
just as easily go up. perhaps all the way,
possibly causing serious damage to your
domestic tranquillity. Consequently, you
might want to discharge yourself, so to
speak. before touching the Model Four’s
front-panel controls.

This problem —which would be
significant only under conditions of low
humidity—is exacerbated by what |
consider the processor's most serious
ergonomic flaw. Unlike any other preamp/
surround-sound decoder (indeed, unlike
any other surround-sound decoder I know
of), the Model Four has no indicators for
the setting of the overall volume or of the
surround-channel level—no rotating
knobs, no strings of LED’s, no numerical
readouts, no meters. nothing. You don't
realize how much you need such
indications until they are missing. It is a
serious omission for a surround-sound
component (in which interchannel
balances are crucial to the effect) that is
also promoted as an A/V preamp.

Several less serious annoyances
cropped up during setup. The remote has
no on/off button for the internal noise
generator used to balance the speaker
levels. That lack, coupled with the back-
panel placement of the six individual
channel-level controls, means that at least
two people (or one person with a sound-
level meter) are needed during setup. one
to push the front-panel noise-sequencer
switch and turn the controls. the other to
check the effect at the listening position
And setup would also be easier if the six

casts, cassettes, and CD’s, and we
experimented with most of the Model
Four’s operating modes.

As with any surround-sound sys-
tem. a considerable amount of experi-
menting was required to obtain the
best results. Being restricted in the
possible locations of the speakers
(normally an important variable), we
were limited to varying the Model
Four's operating-mode and internal
parameters, as well as the program
material and our listening position.

It soon became apparent that the
Fosgate Audionics Model Four is nor
an environment synthesizer, like some
of the advanced digital signal process-
ing (DSP) devices that attempt to mim-
ic the acoustics of specific music halls
and auditoriums. (The manufacturer

level controls were reduced to four, with
one for the two main front speakers and
another for the two surround speakers.
The noise generator itself doesn't switch
instantly between the right front and the
surround speakers, and the lag is difficuit
to compensate for if you are setting levels
by ear (the manual does recommend use
of a sound meter).

Exploiting the Model Four’s full
potential will require that you pay close
attention to associated equipment.
especially the power amplifiers and
speakers. Unlike other surround-sound
processors we have used. it delivers full
bandwidth to the surround-channel
outputs in its music-enhancement modes.
with essentially flat frequency response
from 20 t0 20,000 Hz. Accordingly, for
best results in those modes the surround
speakers should have a suitably wide
frequency range (which will depend in
part on ‘whether you use a subwoofer).
1deally, they would be identical to the left
and right front speakers. And though the
surround channels do have high- and low-
frequency rolloffs in the Model Four's
Dolby Pro Logic and 70mm soundtrack-
decoding modes. their bandwidth is still
wider than normal for Pro Logic
decoders, with no hint of the rather steep
12-dB-per-octave rolloff above 7,000 Hz
required in standard Dolby Pro Logic
units. In this case, however. the wider
bandwidth shouldn't cause decoding
errors since Dolby Surround encoders roll
off the surround channel above 7,000 Hz
anyway.

The center channel is often given short
shrift in home theater systems, usually on
the assumption that its output will be
primarily movie dialogue with a rather



does not claim that it is.) On the other
hand, it is much more than the Dolby
Pro Logic decoders that are showing
up in even modestly priced receivers
these days.

Also, although it is a preamplifier.
most of what it has in common with
familiar preamplifiers has to do merely
with the multiple selectable inputs and
the separate selection of recording
sources. Although it does have fre-
quency-response adjustments, they
are not at all like ordinary tone con-
trols. but rather are designed to com-
pensate for certain characteristics of
motion-picture soundtracks. In other
words, the Fosgate Audionics Model
Four is designed to control the sound
of an audiolvideo system, to give the
user a fine degree of control over that

restricted frequency range. In fact. the
center channel in a Dolby Surround
soundtrack normally carries music and
sound effects as well, and the Fosgate
Model Four makes use of the center
speaker even in its music-enhancement
modes. You can switch on the center
speaker from the remote in any of the
processor's six operating modes, and in
my tests that often increased the precision
and stability of the front stereo image. If
you want 1o hear the Model Four at its
best, you should make every effort to use
a center speaker whose sound at middle
and high frequencies closely matches that
of your front left and right speakers, even
to the extent of putting three identical
speakers across the front. | would,
however, prefer more extended low-
frequency response out of the center
channel, which the Model Four rolls off
below about 300 Hz, an octave and a half
above the standard Dolby Pro Logic
“bass splitting” frequency. It almost
forces you to use a subwoofer.

The Model Four's tendency to direct
considerable amounts of signal to the
center and surround outputs in its music-
enhancement modes also suggests that
you may wan! to make more power
available for those speakers than is typical
in home theater systems. With this
processor, you could profitably use equal
amounts of power for all channels.

Paying attention to at least some of
these considerations will yield significant
sonic benefits: Except with some types of
simply recorded classical, jazz, and folk
material, the Fosgate Model Four's
music-enhancement modes are among the
best | have ever heard, recalling the best
demonstrations of quadraphonic sound |

TEST REPORTS

The Fosgate Audionics
Model Four is much
more than just a Dolby

Pro Logic decoder.

sound and its relationship to the pic-
ture, and to do these things better than
other, more conventional products.
Lacking audio/video facilities, we
could only guess what it would add to
such a system (but see David Ranada’s
“Second Opinion” below). Based on
what we heard, however, the Model

heard twenty years ago. The primary
effect of the Rock, Popular, and Jazz
modes is to distribute sound sources all
around the listening area, but without the
increased sense of distance or
spaciousness imposed by most DSP-based
sound processors. The most obvious
sonic difference between these modes was
the Model Four’s decreased

“willingness" to put information in the
surround channels when | moved from
Rock to Jazz. I never heard any volume
pumping or improper movement of a
source caused by other sources in the
mix. True, the precise effect obtained is
neither predictable nor likely to be what
the record producer intended. But it can
be exciting, and it is far better than the
thrill-sapping addition of spaciousness
where none is needed or welcome.

Where it is welcome, such as with
recordings of classical music performed in
a large concert hall, the Model Four was
less successful. It makes no attempt to
simulate multiple hall reflections or
reverberation, and in the Classical mode
the delay line is used to provide only a
single delayed signal. Aithough one delay
is better than none, a good DSP unit can
generate a better sense of envelopment by
a hall. On the other hand, turning on the
center speaker in the Classical mode can
help to firmly anchor the front image of an
otherwise nebulous-sounding solo
instrument, something DSP units often
are not particularly good at.

The two movie modes sounded
excellent. Both seemed to decode Dolby
Surround soundtracks well, though the
Pro Logic setting is probably more
accurate for this purpose. In neither

Four should be an ideal choice for
serious A/V listening and viewing. It
does a fine job of creating the sense of
space {and immediacy, when re-
quired) so important to that type of
program material. In fact, used with a
center speaker, it provides a totally
different listening effect from that of
conventional two-channel stereo. The
left and right speakers disappear, and
one experiences a seamless, well-de-
fined wall of sound across the front of
the room.

The Model Four is not exactly inex-
pensive, nor is it particularly easy to
operate (unless you have already
weaned yourself from turning knobs),
but it delivers what it promises—and
then some. Altogether, it is a very
interesting and rewarding product. O

mode, however, did | notice any grossly
untoward behavior with normal movie
soundtracks. The faster-than-Dolby sound
steering said to occur in the Fosgate's
70mm mode was really evident only with
special test tones that jump directly from
center to the surrounds: these flipped
faster with the 70mm processing than with
standard Pro Logic processing, though
not instantaneously, either. The 70mm
mode also seemed to make the surrounds
louder than in the Pro Logic mode and to
make the processor more willing to move
ambient sounds and music to them. These
effects cam, as the manual puts it, provide
“a heightened sense of spaciousness with
software which has little or no encoded
surround information.” You might also
want to experiment with the 70mm mode
on music, but be forewarned that high-
level high-frequency signals directed to
the surround outputs may be distorted by
slew-rate limiting of the delta modulators
in the delay line, which was otherwise
well behaved

The Fosgate Model Four's success with
both surround-encoded movies and
unencoded music should stand as a model
for other manufacturers who seek to add
meaningful sound-enhancement
capabilities to their equipment. The
typical use of DSP to simulate reflection
patterns is not appropriate for all types of
music. DSP can also be used to obtain
Fosgate-like effects, but it isn't as easy as
just generating reflections, so the music-
enhancement modes of DSP-based
products usually don’t. You don't have to
wait around for DSP engineers to catch
up, though, when Fosgate's wonderful
analog technology is available today in the
Model Four. —David Ranada
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TEST REPORTS

Acoustic Research M.5
Loudspeaker System

JULIAN HIRSCH
HIRSCH-HOUCK LABORATORIES

HE Acoustic Research Holo-

graphic Imaging (H.1.) series of

loudspeaker systems was de-

signed. as the name implies, to

provide a broad, natural sound-

stage with accurate imaging. With
the addition of the new M.5, the H.I.
series now comprises nine models, in a
wide range of prices and sizes, that
share the same spatial properties in
their sound. The M. 5, near the low end
of the series. is a small two-way speak-
er whose 5':-inch polypropylene-cone
woofer operates in a vented enclosure.
A1 6,000 Hz, there is a crossover 10 a
liquid-cooled Y:-inch polypropylene-
dome tweeter.

The M.S’s enclosure resembles the
upper sections of the larger H.1. sys-
tems. Both the front and rear panels
slope backward at an angle of about 12
degrees. The woofer occupies the up-
per portion of the front panel, and the
tweeter is located near the bottom,
offset toward one side. The woofer's
port is on the rear panel below the
recessed spring-clip input terminals.
The M.S speaker comes in mirror-
image pairs. designed to be installed
with the tweeters toward the outside.

The M.5's nominal impedance is 6
ohms, and its sensitivity is rated as
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88 dB sound-pressure level (SPL) at |
meter with a 2.83-volt drive level. Re-
sponse is given as 68 to 23,000 Hz at
the —3-dB points.

We placed the speakers on 39-inch
pedestals, which put their tweeters
close to ear level for a seated listener.
They were about 6 feet apart, 4 feet
from the side walls, and 2'% feet from
the wall behind them.

The averaged room-response curve
from the two speakers was impres-
sively uniform, within +2.5 dB from
100 to 2,500 Hz and remaining strong
down to 60 Hz. The averaged output
dipped about S dB at higher frequen-
cies but climbed back to its lower-
midrange level in the range of 15,000 10
20.000 Hz.

The close-miked woofer response

Dimensions
6% inches wide, 8": inches high.
7Y% inches deep.
Finish
Black woodgrain veneer

Price
$219 a pair

Manufacturer
Acoustic Research, Dept. SR,
330 Turnpike St., Canton, MA 02021

combining the separately measured
cone and port contributions, reached
its maximum between 60 and 110 Hz
and dropped off smoothly above that,
to —5 dB at 1,500 Hz; the measure-
ment was no longer valid at higher
frequencies. This curve spliced
smoothly to the room-response curve
above 1,000 Hz, resulting in a compos-
ite frequency-response variation of
+2.5 dB from 42 10 2,300 Hz, =2 dB
from 2,000 to 12,000 Hz, and +=2.5 dB
from 12,000 to 20,000 Hz.

Nonetheless, the effective lower
limit of the speaker’s response was
actually in the vicinity of 6510 70 Hz,
as rated. Although some audible fun-
damentals were present at 50 Hz and
lower. the distortion and fluttering as
the cone approached its excursion lim-
its rendered the system ineffective at
those frequencies.

The on-axis frequency response at |
meter, measured with swept one-
third-octave pink noise, was generaily
similar to the room measurements,
without their extended bass response.
It varied +2 dB from about 150 to
3,000 Hz, dipping another 2 dB be-
tween 4,000 and 9,000 Hz. The high-
frequency dip was strongly affected by
the position of our test microphone,
apparently being caused by interfer-
ence between the outputs of the tweet-
er and woofer.

A similar measurement, smoothed
and repeated at 45 degrees off-axis,
indicated good high-frequency disper-
sion from the M.5’s tweeter. Starting
to diverge slightly above 1,000 Hz, the
off-axis response (on the side near the
tweeter) was down by a fairly constant
3dBall the way 10 10,000 Hz and down
only 6 dB at 20,000 Hz. When we
measured with the microphone offset
in the opposite direction, the curve
was identical to the first up to 4,000
Hz, with an off-axis loss ot almost 5 dB
at 10.000 Hz and almost 10 dB at
20,000 Hz. Either way, the horizontal
dispersion of the M.5's tweeter was
better than that of most speakers we
have measured.

The system's quasi-anechoic MLS
frequency response exhibited the usu-
al shght irregularities, on the order of
+2 dB, between 300 and 5,000 Hz.
Measurements at different angles and
distances confirmed that a response
peak or nuil at about 8,000 Hz was
truly an interference effect, changing
widely with slight changes in test con-
ditions.

PHOTO. JOOK P. LEUNG
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ROOM ACOUSTICS

DESIGNED
LOUDSPEAKERS

value

Loudspeakers from RDL give
you:

DESIGN EXPERTISE The presi-
dent and chief of engineering at
RDL is Roy Allison, who has
made significant contributions
to audio and has been designing
award-winning loudspeaker
systems for 34 years.

IN-HOUSE QUALITY CONTROL
Unlike most speaker compa-
nies, RDL manufactures and
tests every woofer, tweeter, and
crossover network. We know
that everything inside the cabi-
nets meets our strict standards.

ATTRACTIVE PRICES Because
we sell directly to you, there is
no retail markup. As a result we
can offer a better product for
the same money: real wood
with furniture finish, for exam-
ple, instead of vinyl laminate.

FIRM GUARANTEES Within a
30-day trial period you may
return anything RDL sells
(including electronics) for a full
refund. RDL speakers also have
a Full Warranty for five years.

For a free copy of our catalog,
Call 1-800-227-0390 or
Fax 1-800-227-9047.

Exclusive
Designs by
Roy Allison

RDL AcousTics

206 Pearl Street No. 15

Bellingham, MA 02019

Tel: 508-9066-2200 Fax: 508-966-3645
RDL Bulletin Board: 1-800-227-0391

TEST REPORTS

The tuning of the system’s enclo-
sure and port was close to ideal, as
evidenced by its nearly identical bass
impedance peaks of 12 and 13 ohms at
40 and 110 Hz. The impedance
reached lows of 4 ohms at 60 to 70 Hz
and 3.6 ohms at 300 Hz.

Sensitivity at | meter, with a 2.83-
volt input of pink noise, was 90 dB on
the axis of the woofer and 88 dB on the
tweeter’s axis. When we drove the
speaker with single-cycle tone bursts
at 1,000 and 10,000 Hz, our amplifier
clipped in the range of 1,200 to 1,500
watts without damage to the speaker
or audible distortion. At 100 Hz, the
woofer cone reached its physical lim-
its with alarming rasping sounds at an
input of 74 watts into its 9.5-ohm im-
pedance, though the distortion had
already become unpleasantly audible
(and visible on an oscilloscope) with as
little as 27 watts input.

With 2.83 volts input, the woofer’s
distortion was between 0.5 and 2 per-
cent over the range of 42 to 2,000 Hz.
The effective crossover to the port
output occurred at about 120 Hz, how-
ever, and its distortion at that frequen-
cy was about 5 percent, rising to about
15 percent at the speaker’s rated lower
limit of 68 Hz.

Although the shape of the M.S's
response curve might suggest that it

would sound muted or distant, the
actual sound was quite the opposite—
smooth, crisp, and well defined. Its
bass extension was sufficient to pre-
vent most music from sounding thin,
and the absence of artificial emphasis
in the upper bass was notable. Best of
all, it shared the outstanding imaging
qualities of its larger (and costlier)
siblings in the H.I. line.

Few speakers of comparable size
and weight can deliveras balanced and
musical a sound as the M.5. It could
benefit from the addition of a sub-
woofer, but if that level of perfor-
mance is desired it would seem more
sensible to get one of the larger AR
H.I. speakers in the first place.

Perhaps the M.5's chief limitation
(though for most people it should not
pose any problems) is its power-han-
dling ability at frequencies below 100
Hz. This speaker leaves no doubt in
the listener’s mind when the woofer
cone (whose actual effective diameter
is only about 4 inches) has reached its
limits, and almost any amplifier or
receiver has more than enough power
to make that happen from time to time.
For listening to music below lease-
breaking levels, however, the Acous-
tic Research M.5 is a truly fine-sound-
ing speaker, and a notable value at its
price. O

“That's what | hate about working in a high-end store—seeing poor guys like that.”
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Most Subwoofers Give You
25% More Than You Bargained For!

"Muddy" or "boomy" sounding bass is the by-product of
TONAL HARMONIC DISTORTION (THD), the result of an
increase in sound pressure level and a decrease in definition.
THD is caused when a speaker is unable to accurately repro-
duce the required musical signal, creating extra harmonics
that don't belong in the music. And surprisingly, 25%
THD is a ypical accepted distortion specification
Jfor most of the subwoofers on the markel today.

DNTORTOMN s
DISTORTION - %

The Velodyne F-1500 reaches less than 2% distortion,
even at the lowest frequencies.

"I is the cleanest low-frequency
reproducer I've ever heard." *

Velodyne solves the distortion problem with their patented
"Motional Feedback — High Gain Servo” System. Unlike most
"Servo” systems, which are based on voice coil impedance
fluxuations and offer little improvement, Velodyne's system is
hased on a motion sensing device called an accelerometer.

Comparator
Circuit

a7

Wooler

This device is mounted directly to the speaker’s voice coil,
specificially to measure the acceleration of the speaker cone.
The information is then sent to a comparator circuit, which

compares the differences between the pure signal from
the source and the signal derived from the speaker's motion.
These differeices represent distortion.

The signal going to the woofer is then corrected (at 3500
times per second), to match the source signal. The result —
clear, powerful bass with virtually no distortion — is the
sound of a Velodyne.

S SR SR

DISTORTION -

DTN - %
B

This graph represents a different “servo” subwoofer.
The distortion exceeds 25% at some frequencies.

"..the Velodyne produced no distortion
I could bear or see on the scope...This
Dlaced it in a class by itself." *

Velodyne invented high-technology, low distortion
subwoofers over ten years ago, receiving such critical
acclaim from the audio press worldwide that it remains
the standard by which others are judged.

Which is exactly what you bargained for.

"..If you want it all, the Velodyne is the
subwoofer of choice." *

Velodyne

The Bottom Line In Bass
Velodyne Acoustics, Inc.
1070 Commercial St., Suite 101 San Jose, CA 95112
408/436-7270  800/835-6396

Graphs & quotes reprodiced from "THUNDER IN THE LISTENING ROOM by D.B.Keele, Jr. — Audio Magazine, Nov. 1992

CIRCLE NO. 41 ON READER SERVICE CARD



TEST REPORTS

Quad 66FM Tuner

JULIAN HIRSCH
HIRSCH-HOUCK LABORATORIES

HE Quad 66FM tuner is a recent

addition to the company’s line of

deluxe audio components, which

includes the Model 66 preamplifi-

er and the Model 66CD player.

Each of the components is de-
signed for complete compatibility with
the others, and all are controlled from
a single remote unit, which is supplied
with the preamplifier (tested for the
August 1990 issue).

Consistent with its place in an inte-
grally designed and operated system,
the Quad 66FM has no controls other
than a barely visible power button. On
the assumption that it will usually be
used with the Quad 66 preamplifier, no
remote control is supplied with the
tuner, although it can be purchased
separately. If you want to use the
tuner without the preamp, you might
also prevail upon your dealer to pro-
gram a learning remote with the neces-
sary commands from the big Quad
integrated remote.

The tuner matches the preamplifier
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in size and external appearance. Its
principal front-panel feature is a status
display. At the right of the panel, the
current preset channel number (nine-
teen are available) and its frequency
appear in large amber numerals. To
their left is a wider window with a row
of numbers from 1 to 19 across its top.
A long arrow points to the currently
selected channel number, which is
also enclosed in a small box, and there
is a slanted row of illuminated squares
whose length is proportional to the
received signal strength. The word
mono or stereo appears in the window
as required.

Dimensions
12% inches wide, 10 inches
deep, 3% inches high

Price
$1,050; remote control, $250

Manufacturer
Quad U.S.A., Dept. SR,
111 South Dr., Barrington, IL 60010

On the tuner’s rear apron are the AC
power-cord socket, an unswitched AC
convenience outlet, the dudio output
phono jacks, and a coaxial connector
for a 75-ohm antenna feed.

The remote control is as unconven-
tional as the components it was de-
signed to operate. Several times as
large as typical infrared remotes, it
weighs about 2 pounds and matches
the other Quad components in finish (a
distinctive brownish-gray satin). Most
of its controls, both buttons and
knobs, are dedicated to operating the
preamp and CD player, but among
them is a button for selecting the tuner
and pairs of search and track buttons
that also control the CD player. Press-
ing the RADIO button turns on the tuner
and switches the preamplifier input to
it. The track and search buttons can
then be used to select a desired preset
number or to tune up or down the
band. The STORE button is used to
assign a tuned frequency to a selected
preset. The track buttons step the tun-
ing sequentially through the preset
channels. The Quad 66FM, unlike
most FM tuners, changes its tuningin
25-kHz increments, although’it nor-
mally displays only the usual 50-kHz
intervals. The manual, which is quite

PHOTOS: JOOK P. LEUNG
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You carry the Optima® Card. And count on unparalleled
American Express service to be there for you.
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TEST REPORTS

complete, describes how to tune sta-
tions on intermediate channel frequen-
cies (unlikely to be required in the
United States, but possibly needed in
other parts of the world).

In our lab tests, the tuner’s frequen-
Ccy response was very flat, +0.2 dB
from 20 to 10,000 Hz and down only
0.7 dB at 15,000 Hz. Stereo channel
separation was 40 to 45 dB in the
midrange, narrowing to 25 dB at 30
and 15,000 Hz. Capture ratio, AM
rejection, and image rejection were all
well above average. Sensitivity and
selectivity were adequate, though not
outstanding, and the power-line hum
in the tuner’s output was absolutely
undetectable. The Quad 66FM has no

MEASUREMENTS

Usable sensitivity (mono) 14.2dBf
50-dB quieting sensitivity

mono 19 dBf
stereo 40 dBf
Signoal-ta-naise ratia (at 65 dBf)

mono 75.5dB
stereo 70.5dB
Distartian (THD + N at 65 dBf)

mono 0.096%
stereo 0.24%
Capture ratia (at 65 dBf) 0.9dB
AM rejection 70dB
Selectivity

alternate-channel 57dB
adjacent-channel 6dB
Pilat-carrier leakage (19-kHz) 65dB
Hum less than -~ 90dB
Channel separatian

100 Hz 35dB
1.000 Hz 41dB
10,000 Hz 29dB

Frequency respanse
30to 15,000 Hz +0.2,-0.7dB

40 STEREOREVIEW JUNE 1993

noise muting in the usual sense; its
output is blanked out while tuning
between stations, but not if the
strength of a received signal dropstoa
very low level. The effective stereo
threshold was 10 dBf, although the
signal was too noisy to be useful at that
level. The lowest signal-strength indi-
cator segment came on about 20 dBf
and the next six segments illuminated
at intervals of about 10 dB.

Once we had become familiar with
the Quad 66FM’s somewhat uncon-
ventional controls, using it became
easy and natural. In general, it sound-
ed better (under less than ideal condi-
tions, with indoor dipole antennas)
than most FM tuners we have used, by
virtue of being essentially immune to
extraneous noise radiated from nearby
personal computers or compact disc
players, which can inject considerable
garbage into the spectrum at certain
FM frequencies.

The remote control, despite its ap-
parent clumsiness, weight, and size,
proved to be one of the handiest we
have used. It radiates a stronger infra-
red signal than most, enabling it to be
placed on a table at a convenient loca-
tion and pointed in any direction. It is
not necessary, in most cases, to point
it toward the controlled component
unlike most conventional remote con-
trols. If all the major system compo-
nents are Quad 66 series units, the
Quad remote becomes a literal exten-
sion of the system controls.

The Quad 66 components, including
the 66FM tuner, are not inexpensive,
but I would judge that their value to a
user easily justifies the investment.
Considered either as a system or as
individual components, their design is
very user-friendly, and the audible re-
sults are thoroughly satisfying. O

Definitive Technology®

Authorized Dealers

AK-Hoitt's: Fairbarkse Pyramid: Anchorage.
AL-In Concert: Huntsvillee Likis Audio:Birmingham.
ARB-Leisure Electronics: Littie Rock.
AZ- 's Audio Video: Phoenix, Tucson.
CA- Audio Concegtts: Long Beach, San Gabriels Creative
Stereo: Sta. Barbara, Venturae David Rut Audio: Palm
Springse Henry Radio: Los Angeles+ Pacific Coast A/V: Coro-
na del Mare Paradyme: Sacramento* Performance Audio:
San Franciscoe Sound Co.: Escondido, San Diego* Sounc
Goods: Campbell, Mtn. Views Systems Design: Redondo
Beache Wilson A/V. Woodland Hills.
CO- Listen Up: Demver, Boulder, Colorado Springs.
CT- Al Frankiin's: Hartford* Carston’s A/V: Danburye
Robert’s Music: New London® Sound Playground: Newing-
ton, Orange, Norwich,
Audio Associates.

DE - Sound Studio. Dover, Newark, Wilmington.
EL- Absolute Sound: Wirter Parke Audio Ctr.: Ft. Laud-
erdale+ Audio Videe: Tallahasee* Home Theater Systems:
St. Augustines Hoyt:Stereo: Jacksonvilles Sound Ideas:
Gainesville* Sound Insight: Ft. Pierces Stotootx;;vu: Day-
fonar Sterec World: Ft, Myers, Naplese Stuart AV: Stuart.
GA-Audio Warehouse: Savannahe Stereo Shop: Martinez
Stereo Video Systems: Marietta (Atlanta).
HF Maui Audio Center: Kahului,
JA- Audio Logic: Des Moinese Custom A/V: Cedar Rapids®
Hawkeye A/Y: lowa City.
1D- Good Ear : Boise.
IL- August Systems: Champaign * Cars & Stereos: Rock-
fords Jon's Home Center: Quincy* Mills Recording: Chicagos
Simply Stereo: Hoftman Estales, Orland Pk., Villa Pk.e Stereo
Studio: Palatinee Selact Sound: Napervilles Sterling Elec:.:
Sterling.
IN- Ovation Audio: Clarksville, Indianapolis.
KS- Advance Audic: Wichitae Audio Junction: Junction Cly.
KY- Ovation Audio: Lexington, Louisville.
LA- Alterman Audio: New Orleans, Metairie.
MA- O'Coins: Worcestere (Boston: see Nashua, NH).
MD- Audio Assoc.: Annapolis, Laurel, Rockvillee Cumberlend
Elec.: Cumberlande Gramophone: Balt., Ellicott Citys Sound-
scape: Balt.» Sound Studio: Salisbury.
ME- Cookin' : Portland.
M Future Sound: Ypsilantic Listening Room: Midland, Szgi-
naws Pecar's: Detroit, Troy.
MN- Audio Perfection: Minneapolis.
MO- Independence Audio Video: Independence (K.C.)e
Sound Central: St. Louis.
NC- Audio Video Systems: Charlottes Stereo Sound:
Durham, Greensborc, Raleigh, Winston Salem.
MND- Pacific Sound: 3ismarck.
NE- Custom Electronics: Omaha, Lincoln.
NH- Cookin". Nashus, Manchester, Newington, Salem, S.
Nashua.
NJ- Sound Waves: Northtielde Sassafras: Cherry Hills Wood-
bridge Stereo: W. Caldwell, W. Longbranch, Woodbridge.
NM- Weet Coast Sound: Albuquerque, Las Cruces, Sta. Fe:
NY- Upper E as vegas.
NY- Audio Breakthroughs: Manhassete Audio Den: Lake
Grover Audio Expressions: Newburghe Clark Music: Albary,
Syracuse* Electroniec Workshop: Manhattane Hart Electron-
ics: Vestals Innovative Audio:ogrooklyn- Listening Room:
Scarsdale* Rowe Camera: Rochesters Sound Mill: Mt. Kisco,
Yorktown Hts.e Speaksr Shop: Amherst, Buffalo.
QK- K Labs Premium Audio: Tulsa.
OH- Audio Craft: Akron, Cleveland, Findlay, Mayfield Hts.,
Westlake, Toledo* Adio Etc.: Fairbom (Dayton).
OR- Bradford's HiFi: Eugenes Chelsea Audio Video: Port-
land, Beavertone Keily's Home Ctr.: Salem.
PA- GNT Stereo: Larcasters Hart Electronics: Blakely,
Kingstone Listening Post: Pittsburgh & suburbse
Sassafras: Bryn Mawr, Montgomeryville, Whitehalls Stere-
oland: Natrona Heightse Studio One: Erie.
Bl Eastern Audio: North Providence.
SC- Audio Warehouse: Hilton Head® Dashboard: Charlestcne
Stereo Video: Greenvilles Upstairs Audio: Columbia.
IN- Hi Fi Buys: Nashvilles Lindsey Ward: Knoxvilles Moder
Music: Memphiss Soand Room: Johnson City.
TX- Audio Tech: Temple, Waco+ Audio Video: College
Statione Brock A/V: Beaumonte Bunkley's Sd. Systems: Abi-
lene+ Bjorn's: San Artonio* Don's Hi Fi. Amarilloe High Fi-
dolitx: ubbocke Home Entertainment: Dallas, Houston.
UT- AudioWorks: Sah Lake City» Stokes Bros.: Logan.
YA- Audio Associates: Arlington, Fairfax, Manassase Au-
diotronics: Roanoke* Digital Sound: Virginia Beache Ear
Food: Winchesters Stereotypes: Charlotiesville.
YT- City Stereo: Burlington.
WA- Audio Waves: Everette DESCO Electronics: Olympiae
Evergreen Audio: Silverdales Sound Mant: Spokanee Tin Ear:
Kennewick.
W.YA- Sound Post: 2rinceton.
Wi Absolute Sound & Vision: Sheboygane Audio Empori-
um: Milwaukee.

ico- Precision Audio; Rio Piedras.
Canada- Advance Electronics: Winnipeg* Audio Ark: Ed-
montone Audio Ctr.: Montreal, Ottawa, Quebec Citys Bay
Bloor: Toronto* CORA: Quebec City» Great West Audio: Lon-

done Peak Audio: Hafifax* Sight & Sound: Prince Georges

B.C.e Smith's TV: Lethbrdge Alb.» Sound Advice: Calgary*
Sound Hounds: Victeria B.C.» Sound Room: Vancouvere
Sound Station: Courtenay B.C.

Definitive Technology ®




“Definitive
Technology

Hit the
Bull's Eye.’

— Julian Hirsch, Stereo Review

Experience the Miracle of Bipolar Technology
with Definitive’s Revolutionary BFS, 10 & 20!

“Truly Outstanding”
— Stereo Review

Experts agree that Definitive’s
revolutionary bipolar BPS,
BP10 and BP20 are three of the
world’s finest speakers and are
sonically superior to speakers
selling for many times their
remarkably affordable cost.

These advanced technology
bipolar (front and rear radiat-
ing) systems combine lush
spacious soundstaging, life-
like depth-of-field, razor-sharp
resolution and pinpoint 3-D
imaging with powerful sub-
woofer-like bass (to below 20
Hz), high efficiency, wide
dynamic range and easy-to-
position convenience for

BP10 - $350 ea.
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BP20 - $799 ea.

CIRCLE NO. 15 ON READER SERVICE CARD
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BPS - $399Y ea.

superb music and movie re-
production so real that it has
been called, “a sonic miracle!”

The Ultimate Home Theatre
Combine the BP8s,10s, or 20s
with our C/L/R 1000 or C1 cen-
ter channel and BP2 bipolar
surround speakers for the ulti-
mate in home theatre sound.
Visit your nearest Definitive
dealer and experience the dra-
matic sonic superiority of
these truly extraordinary
ViVA Gold Product-of-the-Year
and CES Design & Engineering
Award winning loudspeakers.

Definitive Technology®

11105 Valley Heights Drive * Baltimore, MD 21117
See dealer list on facing page (410) 363-7148



TEST REPORTS

Martin-Logan Aerius
Loudspeaker System

JULIAN HIRSCH
HIRSCH-HOUCK LABORATORIES

ARTIN-LOGAN is well known to
serious audiophiles as a manu-
facturer of high-quality elec-
trostatic loudspeakers. Wide-
range electrostatic speakers
are typically large and expen-
sive—until the recent introduction of
the Aerius, Martin-Logan speakers
ranged in price from $3,000 to $60,000
and in weight from 85 pounds to al-
most a ton. The Aerius makes the
unique qualities of an electrostatic

42 STEREOREVIEW JUNE 1993

Dimansions
55% inches high. 10%2 inches wide,
12% ir ches deep

Finish
Matte black, dak rails optional

Price
$1,995 = pair, $2,295 in oak;
add $200 for biwiring

Mmanufacturer
Martin-Loagan, Ltd., Dept. SR,
P.O. Box <07, 2001 Delaware St.,
Lawrence, KS 66044

speaker practical and affordable for a
larger number of audio enthusiasts.

Unlike conventional dynamic loud-
speakers, electrostatic speakers do
not use a cone or similar element,
driven by a voice coil, to create a
pressure wave in the air. Instead, a
thin plastic sheet, treated during man-
ufacture to give it an electrically con-
ductive coating, is mounted between
two perforated metal surfaces sup-
ported by a rigid frame. A high-level
audio voltage is connected between
the perforated plates, creating a
strong, variable electrostatic field that
acts uniformly on the entire surface of
the plastic diaphragm, which carries a
fixed electrostatic charge. Changes in
the audio signal cause the diaphragm
to move accordingly, creating a sound
wave in the air.

It is possible for an electrostatic
speaker to generate all audio frequen-
cies from the low bass to the highest
treble. Among other problems, how-
ever, such full-range speakers tend to
be very large and costly. A more prac-
tical solution, found in most of the
Martin-Logan systems, is to use a
conventional dynamic woofer for the
bass and cross over to the electrostatic
diaphragm at the lowest frequency
consistent with its dimensions.

The Aerius’s 9-inch-wide electro-
static element is curved to form a 30-
degree section of the surface of an
imaginary cylinder about a yard in
diameter, giving the speaker a 30-de-
gree horizontal dispersion. The trans-
parent diaphragm, sandwiched be-
tween two perforated plates, is a
dipole radiator, generating equal (and
opposite-phase) outputs to the front
and rear. It also provides a fair view of
the area behind the speaker.

The electrostatic element, operating
from 500 to 20,000 Hz, is about 3 feet
high and occupies the upper two-
thirds of the Aerius. Below it is a
forward-facing 8-inch cone woofer, in
a sealed enclosure, that handles the
frequencies below 500 Hz. The cross-
over network has 12-dB-per-octave
slopes. The woofer’s response is rated
as +3dB downto 40 Hz.

The woofer’s enclosure serves as a
base for the electrostatic radiator. It
also contains the crossover network
and the power supply for the electro-
static diaphragm, which uses only a
few watts and is normally left ener-
gized at all times. A perforated metal
grille covers the front of the speaker.

PHOTO: JOOK P. LEUNG
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Specifications for the Aerius in-
clude a system frequency response of
40 to 20,000 Hz +3 dB, nominal im-
pedance of 4 ohms (with a minimum
greater than 2 ohms at 20,000 Hz), and
sensitivity of 89 dB sound-pressure
level (SPL) at 1 meter with a 2.83-volt
driving signal. The speaker is recom-
mended for use with amplifiers deliv-
ering from 60 to 200 watts per channel.

Our test samples were biwirable,
with separate binding posts for the
bass and electrostatic portions, nor-
mally connected in parallel by jump-
ers. The speaker is also available with
a single pair of binding posts for a
conventional single-cable connection
to the amplifier. The insulated multi-
way posts accept bare wires, lugs, or
banana plugs.

The averaged room response of the
Martin-Logan Aerius was very flat,
within 3.5 dB overall from 70 to 20,000
Hz except for a dip of about 4 dB at
about 10,000 Hz. The close-miked
woofer response was flat within +1
dB from 50 to 150 Hz, failing at 12 dB
per octave below that range and witha
gentle drop-off from 150 to 500 Hz,
where the crossover began cutting off
its response.

Splicing the woofer response to the
room measurement produced a com-
posite frequency response that corre-
lated very well with what we heard
from the Aerius. Except for the high-
frequency dip (which appeared to
some degree in virtually every re-
sponse measurement we made), the
system response was flat within 2.5
dB from 45 to 20,000 Hz and fell off at
12 dB per octave below 45 Hz.

The directivity of the electrostatic
element was rather unusual. Although
the response curves measured on-axis
and 45 degrees off-axis began to di-
verge above 1,000 Hz, the difference
between them varied only slightly
from 1,500 to 10,000 Hz, remaining
betweend and 6 dB over that range. At
higher frequencies the gap between
the two response curves opened to a
maximum of only 7dB at 20,000 Hz. In
other words, although the level of the
midrange and treble was reduced
somewhat at moderately off-axis lis-
tening angles, their relative balance
was affected only minimally.

Quasi-anechoic MLS frequency-re-
sponse measurements showed typical
variations of several decibels between
300 and 10,000 Hz, as well as a slightly
reduced output between 9,000 and
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12,000 Hz. These effects were general-
ly similar to the variations observed in
room response.

Impedance was an aimost constant
6 ohms from 80 to 500 Hz. The woofer
resonated at 43 Hz, where the imped-
ance rose to 20 ohms, and there was
another 20-ohm maximum at about
1,200 Hz, above which the impedance
fell off smoothly to a minimum of 2.4
ohms at 20,000 Hz.

The Aerius’s measured sensitivity,
85.5dB SPL at 1 meter with a 2.83-volt
input, was slightly lower than rated
(the manufacturer makes this mea-
surement at a 3-meter distance, which
was impractical in our situation), but it
was within the normal range for most

Tho most surprising
quality of the Martin-
Logan Aerius was its

bass performance.

home speakers. The woofer distortion
at a 4.73-volt level (equivalent to a 90-
dB SPL) was surprisingly low, remain-
ing between 0.6 and 1.2 percent from
500 Hz down to below S0 Hz and rising
to 3 percent at 40 Hz, 6.5 percent at 30
Hz, and only 10 percent at 20 Hz.

The Aerius also showed that its
small woofer can play in the big
leagues when it comes to power-han-
dling ability. Unlike most cone speak-
ers, whose voice-coil movement often
limits their low-bass performance, this
one was undisturbed by an 1,100-watt
single-cycle burst at 100 Hz, which
was the clipping point of our amplifier
into the speaker’s 5.7-ohm impedance
at that frequency. The electrostatic
radiator also took everything the am-
plifier could deliver, including a 2,100-
watt burst of 10,000 Hz into 2.7 ohms,
without damage or undue distress.

As always, the proof of a speaker’s
performance is in the listening, and
here the Martin-Logan Aerius acquit-
ted itself handsomely. We placed the
speakers as recommended, about 4
feet from the side walls, 4 feet from the
wall behind them, and 7 feet apart,
angled slightly inward. As our mea-
surements would suggest, the frequen-
cy response was audibly smooth and

extended. Like any large-area radia-
tor, the electrostatic element generat-
ed sound that could be enjoyed at
almost any distance.

The stereo image was accurate and
stable, and the bidirectional pattern of
the output produced a startling effect
as we walked toward the plane of the
speakers and on behind them. From
the front, the soundstage extended
across the room somewhere behind
the speakers. When we reached the
plane of 