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“Lecacy Outperforms

The Critics Agree

“Hands down the best value in
Walnut with Natural Wainut this survey. This Spgakgr bas it all:
Clerry Stam stunning cosmetics, flawless build
quality, and honest-to-goodness
high-end sound. Unprecedented

for a speaker in this price range!”
-Audio Video Shopper, March 1997

“...the best sounding
commercially obtainable speakers
on this planet, the Legacy
Whisper.”

-Positive Feedback, Vol. 5, #5

. Medium Dak

“Unconditionally, unhesitatingly,
and with my utmost confidence
and sincerity — vecommended.”
- The Sensible Sound, Issue #64
Ribbor Mahogany Rosewond

: “What more can one say about
such a system except that it must
rvepresent just abont the ultimate

in home theatve entertainment.”
-Audio Video Magazine, #87

1 Black Setir Oak , Curly M:zple

www.legacy-audio.com




The Competition.”

The Customers Agree

e Buying direct saves you money.
(Cutting out the middlemen allows us to put move quality S :

and technology into our speakers.)

e Legacy systems are “user friendly.’

(Our speakers are adaptable for various room placements.)

2

e QOur choice and quality of wood finishes is unparalleled.

(Preminm havdwoods, no black vinyl boxes here.)

100% Satistaction Guarantee

We are so confident you’ll love our products that we’ll have

them picked up at your door if your not

completely satisfied”.

*Just give us a call within 10 days of receiving our products, We'll have them picked up at your dvor and we’ll

refund your original purchase price. We’ll even pay the return shipping cost.

pick up your phone and call

1-800-285-4644

and receive your own copy of the
LEGACY SYSTEM PLANNING GUIDE

lesacy

A u D | O

3023 E. Sangamon Ave., Springficld, IL 62702 ¢ 217-544-3178 ¢ Fax: 217-544-1483




Higher 1.QQ.
IRIQ.

The IRIQ Intelligent Remote by MADRIGAL and Micresoft’

For universal remote controls, higher intelligence should =
mean higher performance. With Madrigal’s IRIQ, the intell - @MADRIGAL
gence of the remote is used 1o organize and simplify its
operation. It is so simple to use that every member of your
family—whether you like it or not—can master the com-
plexities of a complete home theater system.

Control virtually any infrared device you own: audio, video.
lighting, drapes, etc., with IRIQ.

¢ The programmable, backlit touchscreen shows only the
buttons you need, and you can name them what you like.

# Macros can be used to send a sequence of commands by
touching one button.

# Choose from thousands of preprogrammed IR codes, or

teach IR commands for new components through the
learning port.

# The innovative new selector wheel makes IRIQ the ulti-
mate surfing tool: rolling the wheel changes channels,
selects menu commands, scrolls through text, and more.. ‘

IRIQ is the result of a joint development project between
Madrigal, Harman International and Microsoft. IRIQ is
available exclusively through Madrigal dealers who are
audio/video specialists. They can provide programming
services to help you get the most from your purchase.

Madrigal is known for manufacturing some of the world’s
finest audio, home theater, and multi-room distribution prod-
ucts. Madrigal’s brands are Mark Levinson®, Proceed®,
Citation®, Audioaccess™ and Revel®.

For information contact Madrigal, Department AU, at

(860) 346-0896, or fax (860) 346-1540. } ¥

Contact MADRIGAL

Dept. AU

PO. Box 781, Middletown, CT 06457 US.A.
www.madrigal.com

Microsoft is a registered trademark of Microsoft Corporation in the United States =nd other countries
MADRIGAL  H A Harman Intemational Company and Is used by Harman Internationat under license by owner.




DECEMBER 1998 VOL. 82,NO. 12

4

THE EQUIPMENT AUTHORITY

Bill
Dudleston
page 34

FEATURES
SETTING UP A HOME STUDIO Ken Kantor. . .. ............ 27
THE AUDIO INTERVIEW: BILL DUDLESTON
OF LEGACY AUDIO Tom Nousaine . .. .....ovvuenennn.. 34
1998 ANNUALINDEX .. .. ... e 99

EQUIPMENT PROFILES

DENON DMD-1000 MINIDISC RECORDER Bascom H. King.. . 45
SHERBOURN TECHNOLOGIES 5/1500

FIVE-CHANNEL AMP Edward J.Foster . ... ....vvvnnn.. 51
ONKYO DV-S501 DVD PLAYER Edward J. Foster. . ......... 61
AURICLES
THIEL CS7.2 SPEAKER Anthony H. Cordesman ............. 67
ERGO AMT HEADPHONES John Sunier. .................. 72
LINN CLASSIK CD PLAYER/
INTEGRATED AMP KenKessler. . ......coviiiien.. 77
Ergo Headphones, Home Studio,

page 72 page 27

DEPARTMENTS

FAST FORE-WORD Michael Riggs. . . . . .. 4
LETTERS: »wsis stve cawobeains omkin s o mons 6
AUDIOCLINIC Joseph Giovanelli. . . .. .. 11
WHAT'SNEW . ................... 14

MONDO AUDIO Ken Kessler ......... 16
FRONT ROW Corey Greenberg........ 20

RECORDINGS
JAZZ &BLUES .................... 82

Cover Photographer: Bill Kouirinis Studio
Cover Equipment: Denon DMD-1000 MiniDisc recorder
and Thiel CS7.2 speakers

, N BayGen AM/FM Radio,
Audio Publishing, Editorial, and Advertising Offices,

1633 Broadway, New York, N.Y. 10019 page 104
Editorial E-Mail: audiomag®aol.com P [ A Y ]3 A C K
g‘}’,bs“igg;’/';équuigfs} <T35S SYQUEST SYJET PORTABLE HARD DRIVE,
one, = ; 1ax, - >
e-mail, hachette@neodata.com (must include BDI VENTURA AUDIO+VIDEO EQUIPMENT RACK, AND

magazine title, your name, and old and new addresses) BAYGEN FREEPLAY FPR2S AM/FM PORTABLE RADIO ... 104



FORE-WORD

ver have a relative so relentlessly
annoying that you hated to see him
coming? That’s the way I feel about DTS.
I don’t have space to recount everything
that has pushed me to this state of
dyspeptitude, but I do want to talk
about the most immediate cause, which
is DTS’s stand with respect to DVD-Audio.

I am about to leave for Japan to attend
a technical seminar on the DVD-Audio
specification, which is now essentially
complete. The good news is that the DVD
Forum’s Working Group 4 (WG-4) has
polished away some of the flaws in its original
proposal. Most important among the
improvements is adoption of a lossless
compression scheme, which is necessary
to achieve adequate playing time and flexibility
with five or six channels of high-data-rate
PCM. (It seems likely that many producers
will want to go with 96-kHz/24-bit coding on
all channels.) WG-4 has chosen Meridian
Lossless Packing (MLP) for this chore.

And that’s where the plot thickens. I have
in hand a copy of a letter dated September 10
from DTS CEO Dan Slusser to WG-4
chairman Bike Suzuki (of JVC). I can’t convey
the full flavor of the letter without quoting all
of it, but it contains phrases like “injunctive
relief” and “appropriate treble damages.”

The key sentence is near the end: “We have no
desire to participate in litigation; however, if
it becomes our only option, I would then
have no other real choice.” Translation: Buy
our kibble, or we’ll shoot your dog. My
favorite part: The letter signs off with “Best
personal regards.” Charmed, I'm sure.

DTS wants to be part of the mandatory
standard (like PCM and Dolby Digital are in
DVD-Video), not an optional coding format
(like it is in DVD-Video). In DVD-speak, the
“mandatory standard” defines those things that
all hardware for the format must support. For
example, all DVD-Video players must be able
to play PCM and Dolby Digital soundtracks,
but they are not required to handle DTS
soundtracks. Apparently DTS is desperate
to avoid the same fate on DVD-Audio.

The company has made a couple of
arguments to support its position.

The primary one is that unless its lossy
compression system is used, there will not be
room on a single-sided, single-layer DVD-
Audio disc for both a five- or six-channel
version of the program and a dedicated two-
channel version, forcing producers to rely on
DVD-Audio’s automated mixdown feature
for two-channel output. Of course, DTS has

a distinguished history of questionable and
even manifestly erroneous statements
regarding matters in which it is hard

to believe the company doesn’t have access

to correct information (what studios plan to
use its system on DVD-Video, for example).
But this claim is particularly amazing, since
the main point of adopting a lossless
compression system like MLP is to make
possible exactly what DTS is saying it rules
out. These DTS guys are supposed to be data-
compression experts. If | can figure out in five
minutes on the back of an envelope that what
they’re saying is wrong, why can’t they?

The second argument is just brazenly
preposterous: that DTS would afford DVD-
Audio full backward compatibility with
the existing DVD-Video format. DTS is an
optional audio coding system for DVD-Video.
No current DVD-Video player (or any
contemplated, as far as I know) can deliver
analog audio output from a DTS soundtrack,
many cannot even recognize a DTS data
stream and deliver it to their digital outputs,
and many surround processors and receivers
lack DTS decoding capability.

The irony is that there really is a way
to ensure complete backward compatibility
of DVD-Audio discs with DVD-Video
players, which is to include a Dolby Digital
version of the contents along with the PCM
tracks. (Like DTS, Dolby Digital is an optional
coding format for DVD-Audio.) With MLP
lossless compression for the PCM, it usually
would be possible to include three complete
versions of the program on a single DVD-
Audio layer: multichannel PCM, two-channel
PCM, and multichannel Dolby Digital. And
as I noted in the October issue, Dolby Digital
is capable of audio quality extremely close or
identical to that of CD-standard PCM.

As a consumer format, DTS has always
suffered from providing too little
compression for applications that need audio
data reduction (such as DVD-Video) while
doing more than is necessary for most
applications that are less strapped for
bandwidth (such as DVD-Audio). It’s clear
from DTS’s strong-arm tactics on DVD-
Audio that audiophiles and manufacturers
should stop putting up with the company’s
guff. Earth to DTS: Get out of the way!

Al
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The speaker only
Jim Thiel could create

Introducing the new THIEL CS7.2

Jim Thiel’s 12 “Speaker of the Year”
and 15 “Design and Engineering”

awards are just a few of the reasons
to own his new model CS7.2.
Audio Magazine’s Anthony
Cordesman describes Jim Thiel as
“clearly the kind of speaker
designer who just never stops
improving his products. Each new
generation of Thiel speakers has
sounded more detailed, more
coherent, and more transparent ...
Each added refinement has been
another step toward making the &
musical experience more r )|
Hear Jim Thiel’s ne
masterpiece, the CS7.2, at
nearest THIEL dealer. It’s the
great loudspeaker from the m:
whose sonic passion has made him

a legend in audio.

THIEL

Ultimate Performance Loudspeakers

Call or write for our 36-page brochure and the name of your nearest THIEL dealer.
THIEL » 1026 Nandino Boulevard, Lexington, Kentucky, 40511 Telephone: 606-254-9427 » e-mail: mail@thielaudio.com

Visit the THIEL Web Site at http://www thielaudio.com
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Thank You, Mr. Canby

Like Robert Coddington (“Letters,”
July), I was saddened to read of Edward Tat-
nall Canby’s death. Being some 50-o0dd
years Canby’s junior, [ do not share Cod-
dington’s recollection of the era of 10-kHz
frequency response and 5% THD, which so
many “Audio ETC” columns brought to
life. Yet it was always Canby’s writing [
would enjoy most in each issue of Audio.

An audiophile for as long as I can re-
member, and a reader of your magazine for
close to 20 years, I have learned much—and
much that the reminiscent tales of Canby’s
lifelong experience in the world of music
and audio engineering has put into per-
spective. It is the knowledge of the state of
high fidelity of yesteryear that allows me to
fully appreciate the miraculous advances in
technology we’ve enjoyed these past two
decades.

I, too, have missed Canby’s writing since
1996, and through the beginning of this
year checked each issue of Audio for his
name on the Contributing Editors’ list,
hoping for one more “Audio ETC” column.
When it disappeared, I knew a fixture in the
industry had been lost.

Thank you, Edward Tatnall Canby, for
the many years of teaching, entertaining,
informing, and inspiring—for sharing your
life’s work and passion with us all.

John Stockinger
Salt Lake City, Utah

Compression Confession

I just read Corey Greenberg’s “Front
Row” column regarding FMR Audio’s Real-
ly Nice Compressor (September), and it
sounds like a real treat. Greenberg also
mentioned the Alesis brand of compres-
sors, of which I own one, and how they lack
transparency. | haven’t noticed that but
have had no other unit to compare it to.

My main point, however, is to share my
reason for having this compressor, which
has nothing to do with making recordings. I
have hooked it up between my cable box
and home theater audio system to tame the
annoying levels of TV commercials and to

allow me to watch movies without disturb-
ing the neighbors. The Alesis is really great
for this application. It’s out of the signal
path for VCR and DVD playback, so I can
really get the blockbuster impact I want
when watching from those sources, and it
can easily be bypassed when watching pay-
per-view or premium-channel movies. But
the compressor makes regular TV so much
more watchable that, for around $100,
you'd be hard pressed to find something
that improves your quality of life as much.
And don’t think about using the built-in
compression on the new digital cable box-
Agim Perolli

via e-mail

es—it’s really bad.

I have found that the new Sony CD play-
ers read CD-RWs, including one player I
bought for under $160. My Pioneer CD
player reads them, too, but it does not have
a digital output, which is why I bought the
Sony.

I have also found that some CD audio
recorders can record computer CD-Rs,
which cost several dollars less than audio
CD-R discs. Just put an audio CD-R in first,
let the recorder read it, then pull the drawer
out manually and swap in the computer
disc. However, such discs must be complet-
ed and finalized before you eject them, as
you will not be able to add further material
or create the table of contents after they're
ejected. Reggie Higgins

via e-mail

Sensible Guy

I first started reading Stereophile in 1968,
and later The Absolute Sound, while concur-
rently subscribing to Audio, Gramophone,
High Fidelity, and Stereo Review. It’s reas-
suring to see that, after 30 years, some
things never change: The audio liberals,
who hear night-and-day differences in the
most trivial places, and the audio conserva-
tives, who seemingly possess neither ears
nor equipment to hear differences any-
where, are still fighting it out tooth and
nail. I wouldn’t have it any other way.
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Compact Active Loudspeaker system

N

Another small miracle from Meridian

o

BOOTHROYD STUART

/VERIDIAN

We started making Active Loudspeakers in 1977 and we have Meridian America Inc
learned a few things along the way! The brilliant new M33 3800 Camp Creek Parkway

. . Building 2400, Suite 122
brings many features from our Stereophile Class A rated DSP Atlanta GA 30331
loudspeakers in a compact and adaptable form. We use a high T (404) 344-7111
technology all alloy cabinet for very low coloration and cooling, F (404) 346-7111
a super low feedback discrete amplifier with bus bar grounding
and error corrected output for stunning performance and Aralex Acoustics Ltd
shielded long throw carbon fibre drive units for delivery. 106-42 Fawcett Road, Coquitlam

BC V3K 6X9
. ) T (604) 528 8965

The M33 Active loudspeaker can be used anywhere to provide F (604) 527 3886

the highest sound quality from the smallest package.
A miracle indeed. http://www.meridian-audio.com



About a year ago, | wrote an article for
The Sensible Sound suggesting that no two
things in life are perfectly identical and that
maybe, just maybe, there were a few people
in the world who could actually discern
minute differences in amps and cables, even
if I couldn’t. For my efforts, I was roundly
chastised by one of my more conservative
staff brethren, who publicly accused me of
“ignorance.” So keep up the good work,
Audio. In spite of the hi-fi bigots in both
camps, I'm convinced that the vast majority
of high-fidelity enthusiasts are still reason-

ably open-minded (and open-eared) and
appreciate being presented both sides of an
John J. Puccio
Martinez, Cal.

issue.

Sound Delivery

When, as a youngster, I played my trum-
pet and fligelhorn in a Stax-Volt style R&B
band, the club scene was dominated by
speakers with huge cone drivers and huge
horns. Timbral credibility wasn’t the issue;
in-your-face excitement was the important
thing.

g

A pair of Ceratec speakers pius Subwoofer: Under $750

i 3

Cntertainmentwith style

Innovative technology expressed with creative design, CERATEC Hi-fi & Design loudspeakers
from Europe comhine the life-style of today with the sound perfection of tomorrow. The Hi-Fi
& Design loudspeakers from GERATEC make audio and home cinema enjoyment an
unforgettahle experience for your eyes and ears

Ceratec HiFi & Design, Inc.
12300 tdison Way, Garden Grove, CA 92841, USA
Tel: 1-714-901-1108 Fax: 1-713-901-9179
CERATEC Email: Ceratec@aol.com
Hiti 6 Besigh www.ceratechifi.com

~ Comy lelcl’roductune. Cherokee / Eco / Solo / Microsat / lon / Tara / Subwoofer / Minisat

See us at CES, booth 2713, Alexis Park Hotel

In the comfort of my living room, how-
eves, | like to play small-ensemble acoustic
music, usually be-bop or classical. Timbral
accuracy is extremely important, and for the
most part, my system delivers it. That sys-
tem comprises a Linn Sondek/Ekos/Arkiv
record player, a Sony CDP-D500 Compact
Disc player with matching PCM-R500 DAT
recorder, Balanced Audio Technology VK-
P10 (phono) and Audio Research LS5MKII
(line) preamplifiers, a pair of Aragon Palla-
dium II amplifiers, and a pair of B&W 801
Matrix Series 3 loudspeakers. The speakers
are situated 3 feet out from the wall, nearly
4 feet in from the side walls, and roughly 7
feet apart—square, with no toe-in. My
speaker wire is not exotic—just garden-va-
riety Monster Cable right off the spool. All
of the XLR-terminated interconnects are
just generic, from a pro audio shop. The
RCA-terminated cables from tonearm to
phono stage, on the other hand, are design-
er-brand (Cardas) footage.

But if bar patrons hear dance music
through sound reinforcement, then doesn’t
that kind of music really sound like a club’s
sound system? Recording engineers don’t
labor to put that sound on tape, so should
bar-music aficionados seek to get some of
that sound from their own equipment? Are
JBL 4430s really better rock 'n’ roll speakers
than, say, Matrix 801s? Can DSP make 801s
sound like 4430s? Sonny Bonomo
Rye Beach, N.H.

Editor’s Reply: Here’s a case where there ac-
tually are alternate realities. If your reality is
the sound of the instruments themselves, as
they’d sound in a recording studio, concert
hall, or your living room, then the 801s are
a better bet. But if the reality you want to
re-create is that of the bar environment,
you'll need to change the speakers or their
sound. Offthand, I know of no DSP compo-
nent that can make your 801s sound like
4430s, but a plain old equalizer could prob-
ably accomplish much of what you seem to
want.

One catch: 1 don’t know the 4430s, but I
have heard lots of rock speakers that pro-
duce tons of upper bass, possibly more than
the 801s can deliver (though not as much
low bass as you can get from 801s). If your
EQ makes your 801s sound pained, supple-
ment them with another bass speaker—a
bass-guitar amp, perhaps?—I.B.
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some more

QOliver Twist wanted more. And Rotel's remarkable RSP-
985 preamplifier/surround sound processor delivers more
of everything— crystal-clear movie dialog, visceral bass
and satin-smooth high frequency response.

More value. The RSP-985 has Dolby Digital, THX, and
DTS built in so you'll never find a program it can’t
handle. Six digital inputs and S-Video capability make
this processor ready for all the source components
you're ever likely to want. And it's future-proof too,
thanks to a DB25 direct-in jack to handle those “just
over the horizon™ technologies.

More performance. RSP-985 is engineered to deliver
QOscar and Grammy quality sound and features select-
grade parts including 24-bit D/A converters and three

Motorola DSP 56009 microprocessors.

More flexibility. The RSP-985 has sophisticated Remote
Zone capability so you can ponder Bach in the bedroom

while someone else gets down with ZZ Top in the den.

How is that for more?

54 Concord Street

N. Reading, MA 01864-2699
Phone: 978.664.3820
Fax: 978.664.4109
www.rotel.com

FROTEL £°90UN0 SOUNC PROCESSOR REP-985

AUDIO ADVENTURE’'S MANUFACTURER OF THE YEAR



DO YOU CELEBRATE CREATIVITY? ‘.. Q
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LIFESTYLE®
HOME THEATER

SYSTEMS

Creativity comes from a willingness

to be different and the technology
to make it work. Lifestyle® systems
represent a fundamentally different
approach to audio, engineered to be
the best sounding, easiest to use
home theater systems ever. One lis-
ten and you'll understand why Stereo
Review said we had “A decidedly

different world view.”*

S E

Better spund through researche

1.800.444.BOSE
Please Ask For Ext. 642

fporation IN99228G *Stereo Review, February 1998

For information on all our products:
www.bose.com/lifestyle
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Sequential Turn-On

Is there a correct sequence for turning

the components in an audio systen: on
and off? What possible harm can occur if this
is not performed correctly?—Ben Chiaro,
New York, N.Y.

Your amp should usually be the last

component you turn on and the first
you turn off. That way, any noises your other
components make when they’re turned on
or off will not be amplified and fed to your
loudspeakers. These noises are frequently
annoying and, in rare instances, can damage
speakers. Many power amplifiers also pro-
duce transient pulses, which come through
the speakers as thumps. Although annoying
to some, they will not damage the speakers.
In any case, I encounter less and less gear that
generates turn-on or turn-oft pulses.

Audio Adjectives
What is meant when reviewers use
words like “dark,” “light,” “bright,”
“sweet,” or “sour” to describe a conponent’s
sound?—E. Bringas, Makati, Philippines
Describing the way a component or
speaker sounds is not a science, and
thus we find ourselves using a specialized
vocabulary to convey our thoughts to a per-
son who has not heard the product for him-
self. Hence, to understand terms such as
“light” and “dark,” try imagining what the
reviewer might be visualizing when he uses
those words. (It’s why such reviewing is
called subjective.)

Nevertheless, if you polled audio review-
ers, | think there would probably be a con-
sensus that terms like light, dark, and bright
suggest a deviation from flat, smooth fre-
quency response. For example, if the sound
is “light” (as in “lightweight,” perhaps),
chances are that it is not rich in bass but has
rather smooth highs. By contrast, “dark”
sound is likely to be somewhat bassy, with
dull or rolled-oft treble. “Bright,” on the
other hand, usually implies somewhat em-
phasized upper midrange and high fre-
quencies, almost, but not quite, to the point
of harshness. Really exaggerated highs are
sometimes labeled “tizzy” or “zippy.”

As for “sweet” or “sour,” well, it’s diffi-
cult to tell you for sure what these terms
connote. “Sweet” perhaps suggests a very
open and smooth overall sound. And
“sour”? If I read that, I’d conclude that the
sound had a harsh quality.

Each of us hears or interprets sounds in a
unique way, despite the fact that we're all
equipped with the same hearing mecha-
nism. Were this not so, we would likely have
fewer makes and models of speakers. Even
reviewers differ in their opinions of what
sounds good or bad.

Adding Anti-Skating
Compensation to a Tonearm

I recently bought an old turntable
Q whose arm has no anti-skating com-
pensation. How can I add this feature>—Don-
ald O’Brien, New Bedford, Mass.

If the tonearm’s tendency to skate in-

ward, toward the record label, is not
too great and if your cartridge does not
have high compliance, you may not need to
add anti-skating compensation. You can
determine the amount of drift by placing
the tonearm on a blank vinyl disc while the
platter is turning. If the tonearm remains at
the center of the disc or drifts very slowly
inward, it doesn’t require anti-skating
force. Making and adding anti-skating
compensation isn’t too difficult, but a blank
disc is indispensable for testing and setting
the correct counterforce. You might find
one at a local disc-cutting studio (though
there aren’t many of those), or you could
use one of those old, flexible, plastic pro-
motional discs that were bound into maga-
zines years ago. One side is usually un-
recorded and will work fine when placed
atop a regular disc. Alternatively, careful in-
spection of record bins at garage sales

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019, or
via e-mail at joegio@cstone.net. All letters are
answered. In the event that your letter is chosen
by Mr. Giovanelli to appear in Audioclinic,
please indicate if your name or address should
be withheld. Please enclose a stamped, self-ad-
dressed envelope.
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GET A
WAVE® RADIO.

(US$349 VALUE)

Use it by itself or to bring the
sound of your Lifestyle®
system into a second room.
Just purchase a selected
Lifestyle® system between
Nov. 5,1998 and Jan. 3,1999.

Details in store.

LIMITED
TIME OFFER!

For more information and
the names of participating
dealers near you, call
1.800.444.BOSE.

Ask for Ext. 642.
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might turn up an old test record (Shure’s
Audio Obstacle Course, for example) with a
blank band or tests for calibrating anti-
skating force.

To add anti-skating to your tonearm,
make a small bracket just high enough to
parallel the arm. Attach a piece of piano
wire to this bracket, and align it parallel to
the arm’s direction of motion. Next, tie a
piece of thin monofilament fishing line to
the tonearm, just forward of its pivot point.
Make certain that the arm’s position cannot
change. Tie a small weight—a smallish lead
shot or sinker from a tackle shop will do
nicely—to the other end of the line. The
line passes over the piano wire and the
weight will tend to pull the tonearm out-
ward, thereby compensating for its tenden-
cy to drift inward. Adjust the line’s length so
that when the arm reaches the innermost
grooves at the center of the record, the
weight doesn’t touch the piano wire. Simi-
larly, when the arm is at the disc’s outer
edge, the weight shouldn’t rest on the
turntable base.

If the weight overcompensates, use a
lighter weight; if it doesn’t compensate
enough, use a heavier one. You also can
slide the string toward the arm pivot if the
compensation is too great or slide the string
away from it if the force is insufficient. I
wrapped the line around my tonearm a
couple of times and then put a layer of seal-
ing tape around the arm where the line is
attached.

Adjust the anti-skating force by moving
the tonearm across the surface of the blank
disc while the turntable is running. Stop at
various diameters and note which way the
arm drifts. It is unlikely you will entirely
compensate for skating at every point on
the disc, but you will find a setting where
there is minimal drift over much of the
record’s surface.

Running an Audio System
Without a Power Line
My cabin is far from power lines. It
does, however, have a solar panel that
charges a bank of 12-volt batteries that can
power a 3-kilowatt inverter that gives me
standard 117-volt AC. I also have a 4-kilo-
watt AC generator.
Should I install a DC sound system run
from the 12-volt battery bank? Or an AC
sound system powered either by the inverter
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or by the generator? I already own an AC sys-
tem, but inverters are inefficient and produce
spiky, noisy output rather than clean AC sine
waves. Although a DC systemn would be more
efficient and not suffer from the inverter’s
“hash,” I would have to buy one from scratch,
and I'm not aware of any 12-volt turn-
tables—Dwayne Kelley, Springfield, Va.

There’s plenty of excellent 12-volt

audio equipment made for cars these
days, including CD players and powerful
amplifiers. And you can use those amps to
drive any home speakers you like except
self-powered models or electrostatics. You
might also be able to find a phono pream-
plifier with an external power supply (or
one constructed as a module for installa-
tion in a line-stage preamp) that can run
from 12-volt DC.

The problem is the turntable. I don’t
know of any 12-volt models, either, so
you’ll probably need an AC model with ser-
vomotor speed control. That’s necessary
because generator speeds tend to vary with
the load they’re feeding, and inverters,
though more stable, don’t necessarily run at
precisely 60 Hz.

You may also want a small inverter, such
as those used to power laptop computers in
cars, to drive the turntable when you’re not
running other AC devices. A 3-kilowatt in-
verter draws a lot of current, even when it’s
only driving a low-power device, and gen-
erators gobble fuel and make noise.

If you use AC-powered gear, get a surge
suppressor to protect your equipment
against power spikes that will occur when
your inverter and generator start up or
wind down or when any other appliances
on the same line kick in.

I live in an area that is subject to power
outages that can last for days if a good
storm hits. I solved the problem by in-
stalling a 7.5-kilowatt generator that runs
on the same propane supply that heats my
house. Generators of this size can be made
with really good governors that keep speed
fluctuations to a minimum despite chang-
ing loads. These generators are designed to
produce very clean waveforms and make
litle noise. I prefer generators made by
Onan or Generac, although they’re more
expensive than the brands you will find in
builders’ supply stores. I have no fear of us-
ing any of my computer, music, and audio
gear when this generator is on line A
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Dahlguist Home Theater Speakers

The Acoustix System One
home theater system contains four
DDA-1T tower speakers, two in
front and two for surround duties.

Each has three long-throw 3
a drivers and a 1-inch
- tweeter. The

BIG / —
PAGODA A =
CD STORAGE CHEST

Big Pagoda says the design of its ZenBox
CD chest was inspired by the traditional
Chinese apothecary cabinet. Hand-
lacquered in red, bronze, blue, or white, the
chest holds as many as 120 CDs in its four
drawers. Price: $295; with legs, $340. (Big
Pagoda, 415/563-8727)

1l of the Special Edition Signature Series speakers are shielded
(except the 1010-SE sub) and use the same 1-inch dome tweeter and
6Y2-inch aluminum-cone woofer—the latter said to enhance
performance because of its large piston area. The 661-SE (at left in
photo) is a two-way, mid-sized monitor with two woofers; its

response is rated at
45 Hz to 20 kHz,

+3 dB; the 61-SE
mini-monitor (photo
center, top) has the

same specs but just one

woofer. The 1061-SE
three-way tower
(at right in
photo) has

vruRNTEELE Y

response rated at 24 Hz
to 20 kHz, +3 dB, while
the 1010-SE powered
sub (photo center,
bottom)} is rated at

24 to 180 Hz, +3 dB.
Prices: 661-SE, $1,079
per pair; 61-SE, $699
per pair; 1061-SE,
$1,919 per pair; 1010-
SE, $1,159 each. (RBH
Sound, 800/543-2205)

Operating at 33% and
45 rpm, Rotel’s RP955
turntable has a 3-pound
platter belt-driven by a
servo-controlled motor.
The tonearm turns on
needle-point ball-
race bearings, with
a high-viscosity oil bath
to damp vibrations;

a high-compliance
moving-magnet cartridge
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with elliptical stylus

is mounted in the
arm’s integral die-cast
headshell. Further
vibration damping is
provided by isolating
feet and a record mat
compounded of felt and
rubber. A hinged

dust cover is included.
Price: $599.90. (Rotel,
800/370-3741)
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HIGH HOPES,
HIGH TIMES
FOR HIGH END

HICHHO P ES
|

HIGH T 1R

t’s out of character, I know, but 1

feel a bit Pollyanna-ish this

month because the sun is out,

the sky is blue, and I've just re-

turned from the most upbeat

hi-fi show I’ve attended in a
decade. After months of nuthin’ but
Bill 'n’ Monica, terrorist attacks on
embassies, an IRA massacre, the fur-
ther decline of Asia’s economies, and
other end-of-millennium misery,
who’d have expected an upturn in
the fortunes of high-end audio?

It was TAG McLaren Audio’s
world launch that helped make the
show such a success. Before I say
why, I must disclose that I've helped
the company with its newsletters,
manuals, and catalogs and written
some CD liner notes for it as well.
Further, the show that restored my

|
!
{
'

§ - - -

faith in the audio future was spon-
sored by Hi-Fi News, the magazine
that I work for. But ignoring TAG
McLaren’s launch because [ wrote
some copy for
them would
be as stupid as
ignoring all
introductions
of new tran-
sistor amps
because I am
thought to be
blatantly prej-
udiced in favor of tubes. (Still, if you
find my prose too boosterish, just
add a kilo of salt.)

The focus of the Hi-Fi Show at
Heathrow Airport, which is open to
the public, is solely audio and home
theater. (It doesn’t attract high-roller
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TAG McLAREN'S
AUDIO DEBUT
PULLED IN VISITORS

WHO’D NORMALLY SKIP
HI-FI SHOWS.

exhibitors like computer game com-
panies, mobile phone makers, or
car stereo manufacturers.) And al-
though this is where TAG McLaren
Audio made its debut, it behaved the
way companies the size of Sony and
Panasonic do at massive trade shows
like CES: confidently and with style.
For starters, the sheer size of its ex-
hibit booth, and its prime position
behind the registration desk at the
hotel where the show was held, made
TMA unavoidable. And the companly
seemed to rattle almost everybody’s
cage by building a multimedia booth
worthy of a major international
brand—even though its initial line is
purist audio.

Trading on its auto-racing fame,
TMA placed its latest Formula Orlle
car in front of the booth and brought
in such guests of honor as legendary
driver John Watson and current F1
pilot David Coulthard. To explain to
Americans what this means to Euro-
peans (America seeming to have
abandoned Formula One for good),
Coulthard appearing and signing au-
tographs at a U.K. hi-fi show would
be like Michael or Mario Andretti or .
Richard Petty or any Unser showing
up at a U.S. event. Fortunately, TMA
backed up the glitz (in-wall TVs run-

Sagona

Marina

ration:

ning interviews with the design

Hlust

team, display cases full of proto-
types, separate hospitality and listen-
ing rooms, slick point-of-sale pro-
motional materials, and a souvenir
stand worthy of a rock gig) with
actual demor}-
strations con-
ducted by au-
dio designers,
not just sales-
men. TAG Mc-
Laren’s major
contribution to
the event was
pulling in a
whole bunch of people who othet-
wise would never go near a hi-]fi
show. TMA attracted a crowd of mo-
tor-racing fans who, having made
the trip, figured, “What the heck, ’'m
here, so I may as well check out the
rest of this stuff.”
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And that means much-needed new

blood for the whole industry.

Meanwhile, down the hall was another
momentous event, the return of Quad. Af-
ter much speculation, Managing Director
Stan Curtis made good on his promises and
showed the new 99 series of electronics and
preproduction samples of new electrostatic
speakers. The middle model is what we’ve
all dreamed about: a Quad ESL63 updated
to address every criticism of the original.
The new version, the 988, has a truly rigid
frame, improved electronics, and better dy-
namics. The great news? The price has actu-
ally dropped—Dby 25%. And because Quad
has its own U.S. distribution network, you
guys will get the benefits, too. (I got in line
for a review for Audio, but the company is
not sure which electrostatic to send first,
the 988 or the taller 989 with two midrange
panels and four bass panels. It’s dangerous
to make promises, though it looks like
you’ll be reading about one of these systems
in about three months. Just bear with me—
and Quad—in case it takes a bit longer.)

Another “talk of the show” item was the
second in Sonus Faber’s Homage series,
that trio of delicious speakers designed to
honor the great violin makers of Cremona.
The Guarneri’s follow-up (unveiled in Lon-
don before the main Italian show) is the
floor-standing Amati. As gorgeous as its
predecessor, this beauty arrived finished in
some luscious, tomato-red wood, and it
sounded, with Audio Research electronics,
like angels singing. If the U.K. price is
around £10,000, expect its American

Amid much speculation, Quad
unveiled its new 99 series
of electronics.

price to be something in the region of
$16,000 to $20,000 per pair. Whatever
Sumiko asks Stateside for the Amati, I can
assure you of one thing: There will be a
waiting list.

Although not new to American readers,
96-kHz/24-bit recording, the latest DVD
shenanigans, and Sony/Philips’ dual-layer
Super Audio CD all generated buzz. With-
out wishing to predict anything about the
future of Super Audio CD or of DVD itself
(a fiasco so far in the U.K., with fewer than
40 titles available in Region 2), it looks as
though the 96-kHz/24-bit format is suc-
ceeding, despite its origin among smaller
audiophile companies. Its leading propo-
nents, Michael Hobson of Classic Records
and David and Norm Chesky of Chesky
Records, flew in from the U.S. to support it.
They were overjoyed to see that British spe-
cialist brands had risen to the occasion by
introducing a bunch of affordable 96-
kHz/24-bit D/A converters.

And I do mean “affordable.” Musical Fi-
delity’s 24K, in the company’s X series, and
new models from Creek and Alchemist
come in at less than $680 ($350, in Al-
chemist’s case). Amusingly, the main worry
voiced by one manufacturer was that own-
ers of the many DVD players made before
mid-1998 that can’t pass 96-kHz/24-bit sig-
nals may blame their D/A converters rather
than their DVD players.

SOTA reappeared with an all-new
record-spinner, the Millennia Vacuum
turntable, a break from the classic SOTAs of
yore and evocative of current VPIs. What's
so unusual about SOTA launching a new
product in the U.K,, not the U.S., is that the
company had a negligible presence here in
its previous guise. One might suppose that
this is a measure of the esteem in which the
Heathrow show is held, especially since oth-
er U.S. companies introduced products

Musical Fidelity joins
the 96-kHz/24-bit party with
its X-24K D/A converter.
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ahead or on the heels of home launches.
Among them were Revel, unveiling new
speakers (including a floor-stander), and 1
noticed a new Mark Levinson 96-kHz/24-bit
D/A converter. Chesky Records turned up
with consumer-ready versions of four 96-
kHz/24-bit DVD titles, and Totem, of Canada,
brought along the Forest floor-standing
speaker. There were Italian, French, Japan-
ese, and German launches as well,

But this was, first and foremost, a British
affair, and for many, home-grown Arcam
stole the show with that least coveted of
sources: radio. The company received a lot
of mainstream media attention for the Al-
pha 10, the world’s first commercially avail-
able tuner for terrestrial (as opposed to
satellite) digital radio. It can be used only in
Europe so far (I gather that the U.S. will be
using a different mode of digital transmis-
sion), but don’t think you’re the only ones
who'll find this tuner solely of academic in-
terest: I, who live a mere 60 miles from Lon-
don, won’t be able to enjoy it either. (Then
again, stereo television has been available
for the better part of a decade here, yet my
local transmitter still carries BBC TV pro-
grams only in mono.) Ever since I left the
U.S., where variety makes radio worth-
while, I've never given a damn about it,
though I have to admit that Arcam’s demo
was convincing. I loved the digital readout,
which provides the song and performer in-
formation that most DJs neglect to deliver.
The sound was described as “near-CD
quality,” but I can’t wait to try it out side-
by-side with a conventional FM feed.

Too bad I'll have to do it in another part
of the country. ..

MUSICAL FIDELITY

®
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Martin Logan

| LOVE THIS SPEAKER!

When the gang first piled into Joe’s listening room for
the initial Script listening session, we were stunned by
what we heard.

At the beginning of the Script project, our goal was an
ultra-compact, electrostatic rear surround speaker. But the
Script exceeded all our expectations. It was all there -
exquisite clarity, precise imaging, that illusory “being there”
sensation we demand from our electrostatic technology. It
quickly became obvious that our latest labor of love has
limitless applications - you can use them anywhere!

e Front Surround @ Rear Surround
e Multi-Media e Satellite

e Video e Stereo Main

e Remote e Extension

Our proprietary electrostatic technology lies at the heart
of all Martin-Logan speakers. An extremely low mass
diaphragm (lighter than the air it moves!), sandwiched
between two perforated metal plates moves with matchless
precision when an audio signal is received from your
amplifier. The Script wrings every atom of energy out of
your amplifier and projects that energy as a holographic
field of sound.

We feel our Script is an unprecedented breakthrough in
value —you get Martin-Logan performance at only $1,495
a pair including nifty wall brackets that allow you to swivel
the Script a full 180 degrees.

| believe you must audition the new Script - you'll fall
in love, too.

o

Gayle Martin Sanders
founder/president

fax:785-749-5320 www.martinlogan.com
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I DREAM OF GINA

friend of mine turned me
on to a scary-then-funny-
then-scary-again Web site,
www.RealDoll.com. It’s put

up by a company that makes
$5,000 female love dolls that
are to the average sex-shop blow-up
toy what Kobe beef is to Steak-um.
From the photos, you’d swear these
high-dollar rubber duckies were the
real thing, but the best part of the
site is the Q&A page. Actual ques-
tion: “Do you have any rejects or
used models I can buy for cheap?”
Answer: “Good God, no, we do not.”

EVENT ELECTRONICS
P.O. Box 4189
Santa Barbara, Cal. 93140
805/566-7777

www.Event1.com

RealDolls are available in five dif-
ferent models: Leah, Stacy, Celine,
Julie, and Nika. But when it comes to
getting my PC jollies, there’s only
one gal for me, and her name is
Gina. Gina by Echo, that is. She may
not have stainless-steel ball joints
and lifelike latex skin, but she sounds
better than all the RealDolls put to-
gether. Because Gina is a $500 high-

=0 322180 1130 o . Fvem Elscanics - Micresslt Intemet Explorer
file Edh Yiew Ga Fgveries lielp
& © D acrs 8@ Q@
Bak Rk Rorme  Seach Faomwcsw  Pun Fomt M =
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Recorder

Daria 2081
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Qing 20-584 Muttirack Dighel Audio

———Multiirack Audia Racordar _____SP

end PC sound card—a multichannel
sound card, that is. And she’s de-
signed to turn your PC into a pro-
quality, 20-bit, eight-track digital
studio.

The concept of recording on a PC
hard disk isn’t new. Digital audio is,
after all, simply a string of 1s and 0s,
just like any other data in your com-
puter, so it makes perfect sense to
ditch the magnetic taped-based re-
cording system of such popular
eight-track semipro decks as Tas-
cam’s DA-38 and Alesis’s ADAT and
simply record the digital data stream
right onto your computer’s hard
drive as an audio .WAV file. Sooner
or later, nearly all digital recordings
wind up on a hard drive for editing
and mastering anyway, so why not
lay your audio down that way in the
first place and leave it there until you
are ready to burn it onto a CD or
DVD?

Well, because until very recently,
all of the “home-studio-inna-box”
PC cards really blew. Yes, you could
do multitrack recording on your
computer with them, but their low-
grade audio circuitry, cheap A/D and
D/A conversion chips, and lousy
“mixing console” software prevented
them from being taken seriously by
anyone except MIDI keyboard geeks
looking to trade robo-renditions of
“Hit Me with Your Best Shot” back
and forth on the Net. So project stu-
dios and pros on the cheap stuck
with their Tascams and ADATS, curs-
ing the occasional mulched tape and
random mechanical glitch but ac-
cepting them as almost a ritual sacri-
fice in order to get true CD-quality,
multichannel recording capability

ety
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for their two grand plus
change.

Enter Event Electron-
ics.
(started by former Ales-
is president Russell

A new company

Palmer, no stranger to
innovative, affordable

digital audio proces-
sors), Event has been
kicking ass and taking
names by filling a glar-

Hlustration: Philippe Lechien
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ingly vacant niche. The company has
become sort of the NAD of the project-
studio scene—great-sounding products,
low prices, a loyal friend to budget-minded
recordists of all stripes. Event has a full line
of mikes, preamps, and monitor speakers,
but its money shots are the Layla, Darla,
and Gina multichannel sound cards.

Think of them as the Three Bears: The
$1,000 Layla is the full-bore, feature-choked
flagship, the $350 Darla is the
stripped-down budget model,
and the $500 Gina is ju-u-ust
right for us monkeys in the mid-
dle. Papa Bear Layla’s got bal-
anced connections and can record
ten tracks at once while playing
back twelve, Baby Bear Darla’s got
unbalanced RCAs and can record
two tracks while playing back
eight, and Momma Gina’s got un-
balanced quarter-inch phone
jacks and can record four tracks
while playing back ten—perfect for a pro-
ject-studio schlub like me who records one
instrument at a time, layering tracks till the
result sounds like a full band.

linstalled Gina in a new Dell Dimension
PC, a $2k desktop job specifically config-
ured for project-studio work while also al-
lowing such essential workaday functions
as checking out the RealDoll Web site. It’s a
350-MHz Pentium II rig running Windows
95, with 128 megs of RAM, a 16-gig IBM
hard drive, and a Yamaha CDR-400t CD-R
drive to burn CDs of my final stereo mixes.
Event claims that Gina will run on any Pen-
tium PC with 16 megs of RAM, but believe
me, you want to go for the gusto here: |
tried running the card in an old Gateway
Pentium 100 with 64 MB of RAM and a 2-
gig drive, and I’'m here to tell you that mul-
titrack digital recording eats up enough
processing power and hard-drive space to
warrant the extra muscle.

I auditioned Gina with the rest of my
project studio, which consists of a Mackie
1604-VLZ mixer (used mainly for its excel-
lent mike preamps and EQ), FMR Audio’s
RNC compressor (“Front Row,” Septem-
ber), and various mikes (including Audio-
Technica’s AT-4050 multipattern and AT-
4033 cardioid condensers, Electro-Voice’s
635A omni dynamic, and a pair of vintage
RCA BKI11 figure-eight ribbons). I monitor
with an NAD 116 stereo preamp driving a

pair of Paradigm Reference Active/20 pow-
ered monitors, augmented below 85 Hz by
Paradigm’s PDR-12 subwoofer. All mike
and line-level cabling is by Canare.
Installing Gina was so easy and bug-free,
I kept thinking something must be wrong.

After wrestling over the years with the set-
tings and quirks of upscale ISA sound
cards, like Digital Audio Labs’ CardD+, it
was a pleasure to just pop my PC’s case,

GENIE-LIKE,
GINA TURNS YOUR PC
INTO A PRO-QUALITY,

20-BIT, EIGHT-TRACK
DIGITAL STUDIO.

stick Gina in an unused PCI slot, and then
let Win 95’s plug’n’play mojo install Gina’s
drivers from the supplied floppy and auto-
configure everything so it worked flawlessly
from the get-go. Gamers might want to
keep their cheap’n’cheezy PC sound cards
alongside Gina for maximum blast, but no-
body who's serious about PC-based record-
ing should be playing Psycho Dry Cleaner
IV on his recording rig anyway.

Gina comes with an input/output box
that’s linked to the card and sits atop your
PC, giving you access to two analog inputs
and eight analog outputs—all of which are
unbalanced phone plugs, like you’d find on
an electric guitar’s cord. This is actually the
connector most commonly found on studio
patch cables, but don’t worry if all you've
got lying around is a bunch of old hi-fi in-
terconnects: Just slap some Radio Shack
RCA-to-phone-plug adaptors on the cable
ends, as I've done in a pinch, and you’re
good to go.
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That’s the hardware side in a nutshell,
but we’re only halfway to studioville. Bun-
dled with your Gina is a CD-ROM that in-
cludes CoolEdit Pro, one of the best and
easiest to use multitrack recording and
mixing programs on the market. (The sup-
plied version is a special “Lite” edition,
which is all I've ever needed, but you can
upgrade to Syntrillium’s full version for a
nominal fee.) You also get the Gina “con-
sole,” a pop-up window that lets
you adjust Gina’s input and out-
put levels for the best sound qual-
ity and $/N, and a cool little bar-
graph meter that lights green for
input levels well within the usable
range, yellow as you approach the
analog input’s 20-bit ceiling (the
digital stuff is all 24-bit), and red
if you overshoot into digital over-
load. Your ears will tell you this
without your looking at the me-
ter, but it’s still nice to have.

Event says Gina can record four simulta-
neous tracks, and that’s true, but she can
record only two analog signals at once. The
other two tracks must already be digital and
be fed to her S/P DIF input. That’s fine if
you’'ve got an external A/D; most of us
don’t, however. You can do as I did and use
a DAT deck as an A/D by putting it into
record/pause mode and taking its digital
output as your signal source—but really,
you’d be surprised at how rarely you’ll need
to record more than two analog tracks at a
time. (And if you do, Layla’s there, for an-
other $500.)

The main reason I love Gina so much is
her sound quality. The 20-bit Crystal A/D
and D/A chips Event uses make Gina (as
well as Layla and Darla, which have the
same converters) extraordinarily transpar-
ent, easily the best PC audio card I've
heard. Gina’s utterly clean A/D/A signal
path is obviously a boon to studio
recordists, though I also got great use out
of Gina by transferring LPs to CD-R via
her audiophile-grade A/D section. Let me
tell you, the transfers sound so close to the
output of my McCormack phono stage
that I’'m not sure I can reliably hear a dif-
ference. Now I've got homemade travel
CDs of two of my most treasured LPs,
Duke Ellington’s Indigos and James
“Blood” Ulmer’s Black Rock, both of which
are so much better than their commercial
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CD versions it’s silly. I've been disappoint-
ed over the years by the mediocre A/D sec-
tions in many consumer digital surround
processors and A/V receivers, most of
which add an etched, slightly grainy col-
oration to analog sources. But I didn’t hear
any problems when running analog audio
through Gina’s A/D stage. Even if you nev-
er plan to do any multitrack recording, you
might think about picking up Gina just to
do audiophile-grade LP to CD-R transfers.
She’s that good.

As for multitrack recording, the combi-
nation of Gina, CoolEdit Pro, and my new
Dell PC is one of the best, easiest to use, and
most stunningly transparent rigs I've ever
had the pleasure of using and is certainly
the finest recorder I've ever had in my home
to use on a whim. Whether [ was layering
multiple tracks of close-miked Leslie’d gui-
tars along with distant room mikes for
some “Van Gelder” ambience or running
my turntable and phono stage through the
A/D section for exquisite-sounding CD-R
| transfers, Gina so exceeded my wildest ex-
| pectations of what a $500 sound card could

I’'M AMAZED
THAT | CAN STICK
A $500 SOUND CARD

IN MY PC AND GET
PRO STUDIO SOUND.

do that I find my admiration for her grow-
ing the longer I live with her. If I could
teach her to laugh at my jokes and whip up
Bananas Foster on Sunday mornings, I
would gladly seal off my front door and be-
come a shut-in.

Having come of age during the analog
Tascam Portastudio ’80s, I'm amazed that
you can stick a $500 sound card into a PC
and suddenly be elbow to elbow with the
best pro studios on the planet. Event’s Gina
is a true breakthrough product, and I can’t
recommend her too highly. If you're con-
templating buying one of the $2k digital
eight-track decks, you should definitely
wangle an audition of a Gina in a good, fast
PC before you spend a dime. I, for one,
can’t imagine my project studio without
her now. In a world of quirky, buggy PC
recording cards, she’s a real doll. A
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can’t think of too many things I've
learned to do in my adult life that are
more fun than recording music. What
started 20 years ago as a modest in-
vestment in a semiprofessional cas-
sette recorder and an inexpensive
mike has grown into a rig capable of
capturing live music to a pretty high stand-
ard. Like its hi-fi counterparts, an amateur
recording system can range from a small
briefcase worth of equipment up to an ob-
sessional, purpose-built room that rivals
the sonics of anything on earth. Either way,
the CD-Rs you can make yourself have all
the potential of the CDs that come from a
commercial source. Just about any level of
investment has the potential to yield great
results; whether you get them or not de-
pends more on your experience, knowl-
edge, and skill than any other factor. Record
for free at home, and you officially have
a home studio. Pretty impressive, huh?
Record in the office (or work for spare
change or beer), and you graduate to the
even more official project studio category.
Same difference. You are almost ready to
compete with Abbey Road, at a total cost
that’s probably less than a single one of that
studio’s better microphones.
Getting involved with recording is a nat-
ural symptom of serious audiophilia and
nothing to be afraid of. (Can you imagine a

photography buff whq/// \

ogy, and learning how to turn knobs you
are actually supposed to use. Whatever the
reason, crossing over to the other side of the
CD is an experience few people ever come
back from.

In the good old days, home recording
meant wandering around with a battery-
operated tape deck harvesting natural and
unnatural sounds. Has-been string quartets
and wannabe rock acts, lawns being
mowed, glass breaking, and birds chirp-
ing—all were fair game. But things evolved
very rapidly, and gear today allows a great
deal of flexibility in sound manipulation,
especially once a computer is involved. The
typical home studio production goes
through the same steps as a professional re-
lease might: tracking, overdubbing, mixing,
editing, and mastering—or, as I call it,
TOM.EM.

TRACKING

Tracking is the business of capturing
sound in the first place, laying down the
original tracks from which your overdubs,
mixes, and edits will be made. A track is one
channel of information, and it extends over
the recording’s entire length. Each track
may contain a single instrument or voice, a
whole roomful of sound, or anything in be-
tween. Anything whose level you might
want to change after the initial recording is
made will ideally have its own track, so you

able, and two or three technician/operators
to manage them all, amateur studios typi-
cally range from two to eight or sixteen
tracks. After that, it starts to get expensive.
Each track can be an input on a DAT, MD,
or multichannel tape deck, or tracks can be
recorded directly onto a computer’s hard
drive or a stand-alone hard-drive recording
system. (You wouldn’t want to record on
CD-R or even CD-RW at this stage, because
it gives you no editing flexibility. That
should be a final, not an interim, step.) As
projects become more complex, different
tracks may wind up on different recorders,
all waiting for mixdown.

Superficially, tracking is a straightfor-
ward process of positioning microphones
(or plugging in electronic instruments),
setting levels, and rolling tape. In some situ-
ations, multiple takes are feasible; in others
you are in the hands of fate. To the begin-
ner, tracking can seem like the easy part of
the process. It’s fun, and it doesn’t require
much skill for you to get something reason-
ably decent on tape. In reality, it’s probably
the single most important step. If the
essence of the original sound is not proper-
ly and subtly understood, no amount of
clever processing will disguise this well
enough to satisfy the discriminating audio-
phile. And if the performance isn’t right, at-
tempting to “fix it in the mix” will prove to
be a nightmare.

Making and manipulating sound

of your own is a thrill, whether or not
you choose to torture others with it.

~ only looked at pictures and
never took any?) Many people find that it’s
the creative side of recording that is the
most appealing. The process of making and
manipulating sound of your own is un-
questionably a thrill, whether or not you
decide it is good enough to torture others
with. You might just want to bring your au-
diophile quest for perfect reproduction to
the next level, gaining further control of the
process, interacting with advanced technol-

can adjust it in isolation. Most professionals
tend to record original tracks very purely,
one microphone or instrument per track,
and save equalization and other processing
for the mixing stage, when tracks may be
heard together. Still, some things do get
special treatment, and it is not unusual to
see gentle compression used on a lead vocal
when it is first laid down.

Whereas a big studio will have dozens—
or even hundreds—of empty tracks avail-
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Tracking is the underpinning of all that
will come later, and learning how to really
listen to instruments and their interaction
with microphones is required. This is even
more important when capturing live
acoustic music, because retakes, overdubs,
and remixes are often not a possibility. Use
your ears, move your head around, move
the mikes around; do test tracks, and listen
carefully to them. Spend as much time as
you possibly can.



ypical project studio

mikes (clockwise from
top left): Audio-Technica
ATM25 dynamic,
Avudio-Technica AT4041
small-diaphragm condenser,
and AKG C414B-ULS
and Audio-Technica
AT4050 large-diaphragm
condensers

OVERDUBBING

Overdubbing is very similar to tracking,
except that new sounds are recorded in sync
with earlier tracks as they’re played back.
There are a lot of good reasons for overdub-
bing—and at least one bad reason. Obvi-
ously, it’s not done when recording, say, a
live choral performance. But you'll have to
do it if you need to turn your lone voice
into a singing group (The Rolling Clones?).
It’s also useful for adding special eftects or
fixing some inevitable mistakes (as when
you discover a bad verse in an otherwise
good take and the singer insists on redoing
just that part again). The bad reason is to
try fixing a bad take; it’s better to rehearse
the music and redo the take from scratch.
This stage is a little more relaxing than
tracking, since you can remake overdubs
until you get them right or run out of time.
But the basic recording studio rule of

capturing the original sound correctly still
applies.

Using good headphones becomes impor-
tant during overdubbing, since the musi-
cian recording the new track needs to hear
what he’s playing along with yet not have it
picked up by the microphone. This is not an
issue if you are overdubbing via a direct
teed from an instrument instead of through
a mike, but it is an 1ssue otherwise.

Doing overdubbing by yourself takes a
lot of practice. It is not a natural way to
play, and getting a good feel on your instru-
ment while staying in time with a tape and
operating the gear is demanding.

MIXING
Mixing is self-explanatory: Once you
have all your original and overdubbed
tracks, it’s time to set them up on a com-
puter screen or mixing board and blend
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them into a stereo (or surround) mix. For a
simple, or purist, recording, almost nothing
need be done to the tracks. More often,
however, a lot of work must be done getting
the balance right from moment to moment,
figuring out how to get everyone properly
heard, and concealing minor problems.

Mixing is the time when the tone of indi-
vidual tracks might be corrected by using
an equalizer, either one built in to the mix-
ing board or patched into the signal path.
Mixing is also the time for other kinds of
processing, such as adjusting dynamic
range or applying artificial reverb, panning,
and special effects. In mixing, you can really
take the time to listen caretully and try
many different adjustments and settings. At
the end of the mixing session, vou’ll have a
stereo tape or computer sound file that
should be getting pretty close to the desired
result.



ith more tracks, you get more knobs:

{clockwise from top left): Tascam DA-38

digital eight-track recarder, Fostex FD-4
four-track recorder, Tascam TM-D1000 digital mixer,
and Mackie C1604VLZ analog mixer

EDITING

Editing, which goes hand in hand with
mixing and overlaps it, is the task of identi-
fying and tossing out the bad takes, cutting
the good takes to length, and putting songs
in the desired order. Cutting, pasting, fad-
ing in, and fading out replace sonic effects
as the tools in play. Once you get your
chops as an editor, you might find yourself
assembling a song from different pieces of
several takes: “I liked how I sang ‘I’ and ‘get’
on take 3 and ‘can’t’ on take 1, and can we
overdub ‘no’ again, please?” It’s called
“comping” (compiling), and therein lies
madness if you aren’t careful. It’s better to
try for one good take.

MASTERING

Levs say you want to put three songs on
a CD-R, but when you listen to your test
mix, they don’t seem to go together right.
The first song sounds good, but the second
has more bass and is much louder. The
third song starts okay but gets too soft to
hear in your car. And when you check how
all of them sound in different environments

and on different systems (crucial for ob-
taining a sound you can live with), things
often change. Songs that sounded wonder-
ful through your studio monitors may seem
much brighter through the tabletop stereos
some of your listeners may use.

This is mastering time, when you make
those final finishing touches to levels, tonal-
ity, and dynamics. Here’s where you give
your work a coherent feel. In the pro world,
mastering is a secret art practiced by es-
teemed golden ears. It is rarely done by the
engineer at the main recording studio;
rather, the tape is usually sent out to a mas-
tering house. Why? To obtain additional ex-
pertise (a good thing), and so the lead engi-
neer can point the finger at someone else if
the client complains (a bad thing). In home
studios, we do our own mastering, thank
you very much. And to avoid screwing
things up, we won’t do anything more than
itsy-bitsy tweaks of tone controls and level.
Believe me, 1 dB goes a long way.

The final step is to transfer your master
to a CD-R. In the past year or two, this has
become affordable, with CD recorders in
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the $500 to $1,000 range and CD-RW
drives for PCs at about $300.

SELECTING EQUIPMENT

There are infinite strategies for starting
a home studio and many, many products
targeted at that market. What differentiates
setups, besides price, is how flexible and ex-
pandable they are and how easily each
T.O.M.E.M. step can be accomplished. It
can get really confusing, especially if you
are not sure about what kind of recording
projects you’ll be doing. So just consider
your options, and spend a few hours play-
ing around in a good music store. You'll
soon gravitate toward one approach or an-
other—more or fewer buttons, more or
fewer options, easy to use or complicated.
Finding a good dealer is essential, since 1
can’t cover all the little details, such as what
kind of microphone plug fits into what
mixer or how to set all those knobs. (How
come you're not getting any sound? How
should I know?)

I'll outline three multitrack system types,
from simple to sophisticated, that can deliv-



er stellar sound to put onto your own CD-
Rs. My suggestions are by no means the only
ways to go and won’t cover every base. On
the other hand, you can get an idea of the
costs involved and begin to figure out where
you want to start. First, though, I'll review a
few concepts that apply to all studios.

Unless you want to do nothing but Yanni
and Depeche Mode covers, you’ll need
some microphones. And the more impor-
tant reproduction accuracy is to you, the
more better-quality mikes you’ll need. De-
ciding which microphones to buy is diffi-
cult, because there’s a lot of advertising BS
around and a product-of-the-week mental-
ity reigns. I suggest staying away from really
cheap and really expensive stuff and avoid-
ing the latest craze. The classic mikes have
been on the market for years, and if that
cool new piece your dealer has is so good,
you can probably buy it next year for less. If
you stick to between $150 and $800 per mi-
crophone and stay with the major brands,
you should do well. (These prices, and all
that follow, are ballpark estimates.)

A lot depends on what you want to
record, but for a serious beginner’s most
basic chores, I recommend four mikes:
one large-diaphragm condenser (the AKG
C3000, CAD Equitek E200, and Audio-
Technica AT4033 are good choices here),
two identical small-diaphragm condens-
ers (try a pair of Crown CM-700s, Shure
SM81s, or Audio-Technica AT4041s), and
one good dynamic mike (the Shure SM57,

You have to learn your mikes: Some charac-
teristics won’t be apparent from spec sheets,
such as subtle colorations in off-axis pickup.
Obviously, your monitor speakers are
also critical, because you will use them to
make countless decisions about mike place-
ment, equalization and processing, and mix
levels. Tdeally, the studio monitors should
be as transparent, accurate, and neutral as
the best speakers you expect your work to
be heard on. They need not be huge, how-
ever, since you will probably be sitting pret-
ty close to them. Don’t be afraid to use
high-performance consumer speakers,
which often sound much better than simi-
larly priced “pro” monitors. Just be sure
that the speakers sound good when you’re
close to them and that they can handle the
power it takes to monitor a guitar track near
its original level. T find that self-powered
speakers (such as the NHTPro M0O, Event
20/20bas, Mackie HR824, and Paradigm
Reference Active/20) are very convenient.
Headphones are also important tools,
for assisting in mike placement and for
overdubbing. (Sony’s MDR-7506, AKG’s
K240M, and Sennheiser’s HD580 are good
’phones for these jobs.) Ideally, you should
have two different types, one pair of closed-
ear and one pair of open-ear headphones,
to give you fresh perspectives on your mix.
Add in mike stands—not to mention cables
for the mikes, mixer, and monitors—and
your indispensable extras come to any-
where between $250 and $1,000. So with

'T;acking' is the underpinning of

what comes later, so spend as much
time as possible getting it right.

the obvious creative uses, they can help
your recordings sound more realistic. A
tasteful touch of reverb, for example, can
substitute for some of the natural reverber-
ation your mikes didn’t quite capture.
Equalization can be used to compensate for
the subjective trade-offs between tonality
and, say, stereo imaging that you make
when choosing microphone placements.
And adding a touch of dynamic compres-
sion is a widely accepted way to increase the
realism of recorded vocals and percussion.

All of the systems detailed below include
very basic effects (so I've largely excluded
effects boxes from my budget figures). Take
time to play around with these built-in ef-
fects and see what they can do before you
even think about buying anything more.
Chances are good, however, that you’ll want
to add a decent compressor and maybe a re-
verb unit as time goes on.

SYSTEM #1:
TURNKEY TUNES

Ifyou really want to minimize wiring and
setup headaches, there are a number of digi-
tal “studio-in-a-box” products on the mar-
ket that use internal hard drives and built-in
mixers, such as Fostex’s four-track FD-4 or
eight-track units by Korg (D8) and Roland
(VS-880). Just add mikes and monitors, and
away you go. These all-in-ones run about
$500 to $1,500, plus $500 for CD burning ca-
pability. I recommend spending the extra
$500, not just for pro-

Audio-Technica ATM25, or Sennheiser MD
421 will fill this bill). The total should set
you back about $1,000 to $1,400.

As time goes by, you may want still more
microphones, for complex projects and
more controllable sound. With a variety of
mikes, you can pick the one whose direc-
tional and frequency characteristics give you
just the effect you need for each situation.

the microphones, monitors, and CD re-
corder included, you’re looking at about
$1,500 to $4,500 when it’s time to go shop-
ping. Could you do it for a lot less? Yes. Lose
a mike or two, get just one set of "phones,
and mix on recycled hi-fi speakers. Should
you? Only if you have to.

Finally, consider effects. Love them or
hate them, you have to have some. Besides
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ducing audio CDs but also to allow you to
back up each project and remove it from the
system when you finish a session or project.
Your total cost for a system based on this
option is between about $1,500 and $6,000,
including all the extras (mikes, monitors,
and such)—not cheap, but not bad for a
comprehensive system that can handle a
wide range of tasks. Upgrades to consider



onitor

through
good stuff, such as
AKG's K240M
headphones and
Mackie’s HR824
powered speakers.

would be additional microphones, some
dedicated mike preamps, and various ef-
fects boxes.

SYSTEM #2:
MIX MASTER

The next option would be to computer-
ize, performing all tracking and editing on
the computer screen. This is a very potent
upgrade, one that gives you vast power to
easily manipulate sound and music. But be-
ware! You'd better be a gearhead. Computer
recording is still in its infancy, and you can’t
expect to plug everything together and be
up and running the first day. You will be
spending a lot of time on the phone with
your computer-savvy friends and various
tech-support people. But once you are
there, look out!

You will need an external analog mixing
board to preamplify your mikes before they
go to the computer. (Good mixers for this
purpose are the Spirit Folio SX and the
Mackie CR1604VLZ.) This board can also

be used for mix-
ing itself, although
many people who
learn to mix on
a computer screen
swear by that. I’d
budget about $500
here.

Even though a
computer can han-
dle compression, I
also recommend a
basic external com-
pressor to tame
highly dynamic sig-
nals before they hit
the A/D converter.
With extra cables
and plug adaptors,
expect to pay about
$1,000.

Don’t skimp on
the computer; it
should be fast, a
200-MHz Pentium
IT or better. Equally
important is having
a big, really fast hard
drive. The faster, the
better, and Ultra
SCSI-2 is the way to
go if you can. Don’t
forget to include a CD burner and, of
course, an eight-input sound card.

I’ve budgeted $3,000 for the basic com-
puter system. Plan on spending another
$1,000 for the sound card, which will come
with basic editing software. That should
even leave you a bit for more advanced soft-
ware (such as CakeWalk Pro Audio, SAW-
Pro, CoolEdit Pro, and SoundForge).

So now we have $5,000 or so for the com-
puter, sound card, mixer, and compressor
and $1,500 to $4,000 for the mikes, moni-
tors, and other indispensable extras, total-
ing about $7,000 to $12,000. There’s plenty
more you might want, but I really needn’t
mention it at this stage. Get this far, and
you’ll be so hooked that you’ll be telling mre
what I should buy next.

SYSTEM #3:
TAPE ME UP!

Building on system #2, we upgrade the
8 Y pg

mixer to digital and supplement the com-
puter with a multitrack digital tape deck
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(often called modular digital multitracks,
or MDMs). These decks record on video-
cassette—VHS in ADAT systems such as the
Alesis LX20, 8mm in the Tascam DA-38 and
similar recorders.

Using an MDM really puts us in a differ-
ent league. In the first place, it gives us al-
most two hours of uninterrupted multi-
track recording, far more than home
computers can hold. (With alternate takes,
a 15- or 20-minute project can fill up a 9-
gig hard drive, fast.) So there’s less need to
worry about running out of room during
multiple takes. It also lets us switch from
one job to another simply by swapping
tapes. And forget about having a computer
crash wipe out a take or a whole project!

By combining the flexibility and editing
capabilities of hard-disk recording with the
storage capacity and reliability of tape,
you’ll get a studio system that can tackle
very complex situations. Further, as your
sophistication grows, you'll find it’s not
that hard to sync digital tape with a com-
puter editing setup and have them operate
as one seamless whole.

With the Tascam TM-D1000 and Yama-
ha’s PM 01 and 01v, affordable digital mix-
ers are really starting to come into their
own. The features and sound quality that
you can get in a home studio these days are
amazing. Besides automated faders that
record your mix adjustments and can re-
play them for listening and further adjust-
ment, better digital boards contain dozens
of useful signal processors, including equal-
izers, compressors, and reverbs. This elimi-
nates the need for outboard gear in many
situations. Once you digitize the mike sig-
nal going into the board, it stays digital for
effects processing, editing, mixing, and
mastering.

The basic cost of going this route is about
$2,000 for the tape deck and $1,500 for the
mixer (a net cost of $300 to $900, since it
eliminates the need for an analog mixer)—
about $2,000 to $3,000 more than system
#2. Now the sky is the limit. Some high-end
mike preamps? Eight more digital tracks?
Synchronization and automation of mixer,
computer, and MDM? Some prestige tube-
powered microphones? Twenty-four-bit
converters? How about that new room-sim-
ulation software? Sound absorption for
your whole garage?

Better sell some tunes! A



“Few products on the market can
rightfully call themsclves paragons —
the highest possible achievement
within current state-of-the-art
technology. The DC-1 surround
controller is such a product.”

Ron Goldberg,
E-Town, June 1997

“The DC-1 did a better job of

serving both music and soundtracks
than any surround processor I've
experienced to date.”

J. Gordon Holt,
Stereophile Guide to Home Theater,

Winter 1996

“The best digital surround

David Frangioni, EQ,

“...the DC-1’s sound quality was
little short of stunning. No com-
ponent I've heard can provide the
depth of DSP ambience processing
{and extraction), user-customization,
and flexibility of the DC-1.”

Daniel Kumin, Video,
January 1998

“The surround steering has the sort
of drive-by-wire precision that even
Ferrari can't match. The DC-1 is
one of the nearest things the home
entertainment industry has

to being a classic.”

Home Entertainmens, April 1997

“The Lexicon DC-1 dearly competes

with the finest and most costly processors

available, despite its comparatively

processor to date at any price.” X ;
modest price...It has the best ergonomics

and real-world features of any A/V

May 1998 »
preamp/processor I have encountered.
Anthony H. Cordesman, Audko, June 1998

“The DC-1 produces staggering audio.
It’s easy to set up and it delivers every

“Looking for the most

advanced digital processing conceivable (and inconceivable) surround

you can buy? This [DC-1] mode — both for home cinema and

is it, no contest.” music. If you are a connoisseur of home

Home Theater Buyer’s cinema, then look no further.”

Guide, Winter 1996-97 Bob Tomalski, Home Cinema Choice,
June 1997

“EIGHT THUMBS UP!”

The DC-1 Digital Controller
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ty Tom Nousaine

(Il Dudleston

first met Bill Dudleston in 1985. He and his parmer, Jake Albright, drove
to Chicago to pick up a pair of loudspeakers that I had reviewed. The
speakers, now evolved mto the Legacy Classic, sounded quite good, but
what distingrished them from the competition was their furniture-grade

finish. It was first-class, unlike anythirg I had seen to that paint. And Dudleston, an

outspoken engiree- in his late 20s, struck me with his enthusiasm and candox.

Since then, Legacy’s line has expanded tc 12 models and the company has grown into

a major player in the high-enc speaker market by pioneering direct marketing £nd sales.

In the process, Legacy has developed a fanatical following among customers, thanks to

the quality of its geods as well as to aa extraordinary level of customer service that is

several layers deep

TN

How dis ycu becene interest=d in audio?

I really can’t rerember esar no- being in-
volved in andio My first memosizs in asdio
were of taking m> geandracther’s sterco adart
and pucting it back scgeth=- zgain or mes-ing
around w.th the ohasinz o’ a Capclart
phonograph. Wh21 " was 12,1 buil a working
radio, kanc-woum4 -aner and zll, frox dicec-
tions in a s@encztoox.

My hear: was chvavs .n audio, and iy pas-
sion develcoed maturally. 4s a teenager | nad
three or four op2n-reel tage recorders. I weuld
record anything I co 1ld. My first A<ai recocder
had sound-on-seurd, whiz=, of zcurse. had
delay between the racks. So | mixec dawn

things with slap echo like Sam Pzillips and
Elvis.

How about your taining?

My degree is in chemical engineering, which
requires an undeistanding of flui¢ flow and
thermodynamics. plus an appreciation for
mechanical and eiectrical engineering, in ad-
dition to chemist-y. 1 think this background
gave me an edge in acoustical modeling of po-
lar patterns and in understanding phenomena
such as mutual co.pling.

Many models don’t treat sound as an ex-
panding wave front but more like bullets
bouncing around the room. If you drop a rock
off a bridge, you zan see an expanding wave.

'lLegacy
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IHE A JDILO
_ I M TEFERUYIEW_

Sound works mare like that. The fields
overlap nicely, ar.d the chemistry really
helped with diapl:ragm technologies, sur-
round adhesives, aad tae like.
What did you do after coilege?
1 worked for a few years as a process engi-
neer during the enzrgy craach. My job was
to fine-tuae chemical processes to decrease
energv censumpt:on. After that I super-
vised a digital research lab for an agrionics
company, where | reated calibration algo-
rithms by using linzar regression methods.
But these jobs just weren’t emotionally
gratifying. [ was work-
ing eight o ten howrs a
dav in he Iab and then
coming home and mod-
cling lovdspzakers. |
also bu_lt a ot of farni-
ture and did a lot cf
woodworking.
Woodworking is a te-
dious prccess that re-
quires a lot of planaing,
patience, axd manual
labor. "ust like scientifiz
research. Stertinz a
loudspeaker companv
put all tae things I 1yved
in life tcgether for 1e.
It sure sezms like vow
have done an exce'ien’
job of blending the ar:
of constructing fine
furniture with design-
ing good-sounaing
loudspeakers,
Almos: all of my desigrs begin with
acoustical parameters, kadiag 10 a certain
driver laycu- cr baffle width. From there

makes a dozen
different models.

you have tc conceal vour work and encase it
in somethiag you would want to bring into
your home. When _ think back about de-
signing the Whisper system, I remember
the concep: percolated for about 15 years. |
had to get my heac together on what 1
wanted to do with <he directivity; another
six months was spert or o>timizing the ra-
diation pattert. (using Speak software at
that tine).

But the iral cosmetizs ware the biggest
challenzz=—maxing -he lcudspeaker look

The Legacy line in *85;
the company now

i<e something you would want in youl
1me. Ini ially the Whisper looked like two
surfboards stuck in the sand, one behind
the other.

The fin shed speaker looks like a nwnu-
ment or s3omethinz. The front grille is
thaped as a gemstome emerald cut to con-
vince a woman it's something she voukd
want in har home. Tae Whisper is our most
pepular rodel amo1g women. They actu-
el y encouage their ausbands to buy taem,
if you cam believe that. I actually had one
gLy in California, a decorator, who beught
ene just tc look at i*. He didn’t even want
ar ampliier,

When did you stars professionally ix tie
eedio bismess?

4

That’s a tough one. I've reconded
everything from sound effects an.
cezemonies to classical perform-
angces. | was anound 20 years olc be-
fore | did anything that was com-
merzially viab e.

How did veu first ger involved in building
lardspeakevs?

It was an sconomic taing. In high schaol 1
alaavs mace things for myself. I built mv
first bicycle 1 built my first radio. At that
time there was a loudspeaker | was rather
fard of, the Dahlquist DQ-10. It wzs a
toaxch inefficient and didn’t go too fow, but
1 Bked what it did right.

But ] cculdn’t justi’y spending that kind
of money with college coming up, so | bailt
my oswn. Tltey were y first serious speak-
ers,and I ended up wining a science award
fo-them.

We—e they just copies of the DQ-10?
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No. The design was influenced strongly by
tke DQ-10, but 1 used different drivers ard
wound up doing things difterent’y. This was
all before Speaker Builder magazine was
available Amazingly, back in the '7Cs there
was little information available at the local
library, and you couldn’t pull eny:hing
down frem the Web, so there was a ot of
<ut-and-:ry going on.

Later, my more serious designs came for

1 difierer:t reason. 1 always feht | could build
1 be-ter speaker than | could buy at anv rez-
somable price. Didn’t you feel that way. toc?
Tiiings aren’t the same for ar. amatenr
siow. I used to feel confident I could snake
speakers better than I could buy. It’s diffi-
cult to do that today except wiil really big
subwoofers. But how did yci: get into
speakers as a business?
Samethirg really reached me at the Uriver-
sity of ILinois. We fit parametzrs of ide:l
gases to predict the behavior ¢f a specific
gas. _t wasn’t until my fifth year that 1 real-
ized you have to use a polynom.al far mor2
complex than we were using—ar.d ong fit-
tirg a lot more parameters—to ever. ap-
proximate the behavior of real gases.

That taught me a lot about the oversim-
plification of Thicle-Small paramztzrs. 1 re-
member having my Sharp pocket celeulato:
and using handbook values to crunch pum-
ters, only to find the measured response of
real speakers varied wildly from ke caleula-
tions because we didn’t consider many in-
fuznees that occur with loudspekers. like
kox 1oss, room gain, and floor bounce.

- really didn't start building lowdspeckers
as a dusiness. My interest just kept taking
me that way. 1 didn’t build a loudspzaker te
sell 1. Buz whenever 1 built a londspeaker
svstem, somebody would want it. Then )
would bu:ld another one. Eventually 1 jusi
quit my job and started my own business.
With your partner, Jake?

At the time my father-in-law, Jake Albr ght,
was a just-retired contractor who had been
very successful. He was a very good partner
who saved me lots of steps in the business
practice. It was 1983 when 1 real y started
lcoxing at the business side of things, fore-
casting and so forth. When it’s just ycur own
enginzering time and your own labor, you
can naglect what the real costs are. The ad-
vamtage you have when you start that small is
tkar you can do many variations 51 a prod-
uct. In fact, during the first two years, most




TARTING A LOUDSPEAKEK
COMPANY PUT ALL THE

THINGS | LOVED IN LIFE
TOGETHER FOR ME.

of the Enprovements resutez fom solvirg
ver.dar and supply problems. When you re-
ceize 15 variations cf a woorer. pretty soan
you Zet to know t=at design. Thet trught me
the importance of re.iab.e suppkers

Waat was your fizst p-oduce?

The Legacy-1, a speaker that has beccme
the Classic in our curzent lice I's a flcor-
sand ng tower about 42 incres tal . We d d
enaugh things right on that sp2akar that it
szood vp well ove: tinre and thsough sever-
al desigm iterations.

In 1983, that spraker lecned Yackwand. |
wes impressed with your eandor when |
assed whether that was @ *inz-a.ignment
track.

Yes. | ramember thet. The back til- was be-
caise there were so Tany drivers on the
face that the specze: wou'd t=nd to fall for-
werd unless small f2e7 were addec to tp it
back. I actually optimized the crossover
phasing for that tlt.

How many did yeu sell th.at fisst year?

Wz so.d about 20 pairs. Because of tae
emourt of time # toek to build them, that
was probably a zood thiag Bt there was
eroug financial activity for mz to Juit
m. jol.

In the beginning I had to decide betwezn
getting more test equipmzant anZ buviag
persin greater volume. [ hed an agreement
w th my wife thzt there weuld be no >or-
rcwed money. Sc 1 spen: a caupl2 of
mocks installing car sterzcs te ase up parts
sc 1 could buy larger barckes f -arts aad
keed my test equipment, “oa.

Se vou. made a foray into cur F2rev. D:dnt
ven also have a vetaii oulet?

Azsolately. My first uildir.g and wood
step actually bad a four-ca: installstion
Jav. _t's a test bay now, but thea things were
1 <t cruder. One o my frst prodncts was @
cchinet for hatchbacks, the 2oaZ Rozker
Ia.cally, Loyd vey of MTX ised to sum-
wrer it Springfie d, ILinods. ard hang ous at
the same Icy Reot Beer T did. He has since
patlayed that fuzzy box thirg in the badks o

cars into a multimillion co.lar business.
That's something 1 would nst want t¢ com-
pete in today, hat’s for swe. I think [ p.t
$300 worth of parts in tae first box. I: was
internally amp ified, too.

The company was originally called Ree! to
Real Designs. Where did that name core
from?

Reel to Real was more stacic-influenced: |
was doing a lat of live seccrdings at the
time. That was the shingl: we operated un-
der then, but the product line has always
been called Legacy.

One of the :hings 1 am very proud of is
our involvement with the Stradivati Violia
Society, a nonprofit orginiza-
tion that is dedicated w the
preservation of the word's
tinest instruments. The Sodery
uses Whispers as its reference
system.

1 have also Huilt loudspeakers for studic
purposes. In fact, our Focus develaped cut
of requests from recordir g stadios. Thev al
had their higl:-level sys:ems and wented ©
loudspeaker that would lay at 13¢ dB bu-
at the same time retain the tonal arc imag
ing characteristics of our Classic. So we
made a much more dymmic loudspeaker,
the Focus. It will do 115 dB ot 20 Hz
At I meter?

Yeah, it really will. W th 1hree 12-inch
woofers per side, it shoukd.

How many speakers did you sell las: vear?
In the thousands, vet we are still produ:
tion-limited. I won't say it’s a prob.er; ina
way it’s actually a blessiag. For more then
10 vears we have had a ~a_tiag list, st kik=
one would wait for a Steinway piano or
Stradivarius or another handcrafted prod-
uct. But we are proud © say that most of
the time the wait is umder six weeks end
typically about four.

What do you mean whzr. you say “had-
crafted”?

Until 1995 evarything was entirely done 5y
hand: hand-plunge-ro_ted. hand-sanded
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Built aith the pros
in mird. the Focus

speaker can put out
115 aB SPL at 20 Hz.

To this day the ¢nly thing automated is baf-
fla-plurging, uzing a CNC router. Anything
that .nvolves veneers, crossover manufac-
turing, or tuning of the praduct is done by
hand. Lots of fabor. Cur Whisper cabinet
a ene requires 128 mar-hours.
Is there somethking more ‘o it than just the
quality of the finish?
Automation car, of coursz. provide compa-
rable telerances and acouracy, if not better.
The real benefit of the tra xl labor is the se-
lectivit> of it. For exanzple. if you are laying
aut veneer on a patterr: o selecting hard-
wood to brace the uprights, you can select
cut the knots and hand-cut it, making sure
t1e left speaker will lock Eze the right.
From a consumer’s standpoint, the bene-
f.ts cf handcrafting will cefinitely be in the
product’s finish. There ace seven steps of
Lanc-rubbing and polisting the cabinetry.
1t's definitely the slow pcint in the process.
Jn most companies this would be the area
where neople would try t> get the wheels to
turn faster, but that's nof our formula. just
like a nuzrber of companies
that have aurvived for a long
t.me, stch as Mclntosh, we
apprecizt2 why we are in our
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nichz. "We just contirrue to do things the way
tkzt has proven succ2ssful.

Are you ever nutty about it? I once heard of
q company that refused a large order be-
cause i didn’t think a piano-black finish
would do justice to #ts speaker.

Remezmder, [ started this business to satisfy
Tyself; “hat’s as straigatforward as I caa put
t. Bu: over the vears “’ve learned the value of
relat:onships with ¢ xstomers. If there is a
_egacy difference, it's that we listen to rhe
custcmers’ neads. For example, recenty e
had a c_stemer who said he wanted our Fo-
cus speaker on a Whaisper-style oval bas=.
©Oux cabinet shep hardcrafted it for him. 'Ve
have hed cuitz a few people with requests
fike tha- While we try tc be realistic abcut it,
we don’t like ¢ use the word “no” wher it
comes to custarers.

Sc. it & were vo buy Legacy speakers, 1
would bave a good caance of getting a pair
that is unique or ur.nsual in
some way?

kt defi-itelv can be done.
There’s a little Jonger wait on

llr}'.f

A back view of Legac’s
Whisper reveals the

dipole’s rear-firing
some:h:ng like tha: We’ve WRIRIIOFNN 114
core th ngs like cur vy maple

E'RE REALISTIC, BUT WE DON'T
LIKE TO USE THE WORD “NO”

WHEN IT COMES TO CUR
CUSTOMERS.

for zustomers. In fact, we’ve added curly
magle &s a new custom fi~ sh -his year.

Tae added cost to the com>any is higher
thar you wouid expect w-en you factor in
the :pace required to lay =u- and store the
custor: matetials. But the real cost is in
wha: vther compznies consider a break of
effidency: Could you have ilt four that
day nstead of wo?

Speskiang of wow your eompany differs
from cthers, tell me about vour distribu-
tion system.

[ think there are a Iot of mvths about it. I see
a comnpany advertising that 1 was the first
direct-marketing compary ‘n the speaker
busiaess. We weren’t the first. and we start-
ed three or fowr years before
that company

What I can &1 you is that
d:zect markztirg would, at
first, appear #dlozical in selling
speakers. Who’s going to buy
somzth_ng he can’t hea® W= swam up-
stream znd stili do. In the eartv vears we of-
ferec xze shippirg to the :ustomer; we
were w_lling to bet you would kke our loud-
speaket better. Dur early a=s said: “Go find
your favorite leudspeaker or =ven the best
speaker you can find anyw-ere, and we will
ship yau ours. f you dont #e it, send it
back.”

We were able 10 achieve a 938~ success rate
doing kat. Dirzct marketing wasn’t some-
thing we happenec into. Diract marketing
was wha: allowed us to build = better speak-
er, by imesting mor= in its —orstruction.

At the time we started, there were 450
loudspzeker manufacturers I¥ we were go-
ing t> make any noise we Fad to have a
demenstrably better product—not just in
audic te-ms but in furnit_-e 12rms and in
custamz: servic2. Customer iervice is one
thing tket separztes us from thz pack.

Can .o be mare specific abeut what cus-
tome~ szvvice mear:s to yov?

Custcmeer servize is following up after the
sale, answering questions befsre the sale,
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giving advice in areas where you m.ght say
that there’s noth ng in it for L2gacy except
establishing a good reputation. The biggest
difference is what happzns whe1 someone
calls us about a possible loudspeak:r or au-
dio system purchase. We can take him
through a show-and-teil sheet, wh ch is a
room diagram. constrict a model of his
room on a screzn or a skeet, or s2nd a form
to fax back. "We'll discuss speaker plazement
in the room and what widths and heights
are required. For example, when scmeone
buys an on-wzl speaker he oft=n doesn’t
know the height >f the wall over the door-
way. We'll go tarough all the detaus. Basi-
cally, more than anything else, it s about
personalizing and understandirg individ-
ual needs.

This may seerr like a stretch, bu- we’ve
had people say “I want to byy a pair of
Classics, but I Fave a problem. My left
speaker is geing to have to sit on a hearth,
so [ need 4 inches cut off it.” | have actually
adjusted crossove-s and retuned the cabinet
to compensate for that 4-inch ciference in
height.

At what cost?
Tt’s on the orde- cf $150 for a modif cation
like that. We are in a field that has perhaps
the world’s mos: persnickety custorazr. Not
only are there a vaziety of “religious” beliefs
going in, like tukes versus solid state, >ut we
also have subjective colaration preZerences
and a host of otaer cons-derations. The se-
zret of customer service and dealinz with
individuals is listening. It's impcrtant to get
them to relax. You have to listea ¢ what
their needs are.
Have you ever kad deale-s?
In the early year: we experimzated with
Jealers, but taere :s an implied veluz in go-
ng to a dealer. Rermember, this business was
started by a guy who longed for that one-
an-one customer contact In the early years,
saw dealers more as a barrier because the
zustomer always came back to us with ques-
ions anyway.




On the distribation side, direct market-
ing seemed to offer maay strong advantage:
i1 terms of customizat on of the product. I
would have been impractical for a retailer
£ inventory 12 products in eight differen-
f rishes. But we have worked with a num-
ter of installers wao bring us their cus-
tomers’ needs This year we are looking te
add a few more installers. In recent
years our line has expanded so
broadly that verv litle customiza-
tion is required.

How do you test or tune your
speakers?

Tuning is quite an ir.vclved process.
One reason is t1zt vwe use multiway
crossovers. For example, if you are
building two-ways, yca can grade
woofers and “weeters. batch them
together, and off you go. When
vcu're going with a “ov--way, things
get a bit stickier. We ako grade and
batch raw drivers by impedance
curves and s» forth. But in final
production, we rul: tke first speak-
er in a pair against a “mother” [a
reference unit] and thz=n match the
second speaxer 10 :he first. It’s an
:rtensive prozess; w2 spend 45
Tinutes to an howr en every pair
cust manually testirsg £2d tuning.
That’s diffe-ent frem driver selec-
tton, isn’t it?

river selection is dome earlier. It’s
a culling process o~ rejecting driv-
2rs we find unacceptable, even if they cor-
“crm to the menufectaring spec.

But grading drivers alone won't get yoa
‘here, because of tae overlapping and ur-
darlapping geing 01 with three-, four-, and
five-way designs. Te get those speakens
pinned down so taar their polar patterrs
are all tilted and phased properly is diff -
zult. Anyone who has looked at driver inc-
pzdance curves <nows how reactive drive-s
ae, and to use steep slopes and lock theze
drivers in is not aneasy thing to do.

By the way, we datch our woofers by
{“ree-air resonancz frequency]. Midrange
drivers are chzcked ezcoustically as well as
eectrically. Ye reject zbout 15% of the mid-
range drivers zfter Juving from the highest-
quality vendors we can find. We test them
with frequency sweeps and by listening -o
complex tones, like ~iano and voices, for
high-order harmoniics.

Doesn’s failiag yeur listening tests mean
that th2 driver will fail the frzquency re-
sporse ‘est?

You cam find drivess with normal-looking
response and impedance specs, but when
play ng music their voice-ccil leads may be
z litdle o short or the voice cad may rub.
How about taning the finisked product?

{

That’s where I was go-
ing earlier. First we
check all the switches
and controis, making
sure all the binding
posts are tight and
eve-ytaing is cperating
propedy. Th=n the tuning beg ns. We place
the speakers sice by side, aimed in toward a
microphone at 1 meter, while inverting the
polari_.y on »ne speaker. We remove the
crossover from each enclosu= and match
the two loudspeikers by adjusting the
crossover to get the deepest acoustic null we
can. What’s beaut ful about this technique
is that the ciffzrence plot we get indicates
any er-ors precisel ..

There ar= five to twelve attachment
points in evary spzaker where we can trim
values We tpira ly change a choke or a ca-
pacito: or tweak resistor values before the
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Tt sook a year’s worth
of prototypes before

Dudleston began
to zeally understand

thz Whisper.

speakers are ready to go out as matched
paire.

When you find errors, which speaker do
you fix?

The final pair must be qualified against the
motaer, so we fix the one that deviates from
the mother. But there are times when you
can’: mune the errors out. Because our toler-
ances are very tight, it’s sometimes
better to replace drivers. It’s particu-
larly touchy in the midrange; the top
and bottom seldom require any
bending.

Let’s change gears. Do you consider
yourself high-end?

To me, high-end is high-perform-
ance audio, and ! certainly consider
Legacy products to be very high-
performance. And we are not inex-
pensive.

As far as fitting into the chemistry
of the high end, well, the high-end
audio industry is a bit bizarre, to say
the least. There are some incredible
products being sold out there, and
right next to them is some guy sell-
ing magic rocks and glow-in-the-
dark interconnects. That part I don’t
see our company fitting into. We
tend to be a lot more practical and
hope we have our feet planted a bit
more firmly on the ground.

I can’t fault the industry for its
style. The biggest problem is its re-
luctance to move forward when real
technology is available. Our indus-
try now is paying a price for not be-
ing as progressive as the computer
industry in the late '80s and early
’90s. The consumer could have been
benefiting more from DSP, digital
crossovers, higher-efficiency ampli-
fizrs,and so forth. For that part of the high-
enc iadustry, | am saddened.

But the consumer is the boss. Between
the Fome theater push, which is a healthy
thing, and the push in computer technolo-
gy, high-end audio is waking up. A lot of
mamn 1facturers are scrambling to build
much better products. That’s a good thing.
It seems like much of the high end is
trapped in two-channel.

Thzrz is a certain magic that occurs in the
:we-channel demonstration where you syn-
thesize a phantom center image from a
mcnd feed. That is a wonderful phenome-
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non—hence the success of stereo. Multi-
chanmel doesn't have ta be seen as a detrac

tion om stereo, howzver. You can alwayz
go bazk to two-channd.

O:e thing Uve found is that the advan-
tage of adding = cen-er channe & difficul
to tal= about to a castener unti it's bee-
demonstrated. For exanple, if [ take our
Marqais center chamae —which is timbre
matched to the Whisper—I can convince :
centerzd listener tha: he 1as heard the sam:
thing twice when I switch the Marquis or
and ff. You don’t not ce
anything until you mcve a
few f2et off center.

Tken consider the hiato-
Iy o- stereo persp=ctives
and stening angles. The
firs: stereo mos: pecple
owned had speakers at-
tactied to a portablz p -
nograph and spaced on:ly
24 incnes apart. But f wu
think about Blumleir s er-
eo ard ORTF recorcinss, |
think the maximum listzn-
ing cagle is 55° off the
noses axis. That makss a
total .10° included arge.
Back n those days. wider

‘_I

specker spreads were very
desirele.

Bu: an audiophile tesday
often slaces his speakers 5
feet zpart and sits 10 foct
away, trying to mairtan a
strongcenter imsgz2. Thene's not nsuch ben-
efit imadding a cente- speaker in asituation
like t'zat. When you acd a center speaker.
vou cz1 and should spr=ad the others fer-
ther apart.

Spealking of angles, yov’ve done some in-
terestimg work ont dicecsivity con‘rol. How
did yea get started o th at?

Directivity control is uat somet-ing that
came 80 me quickly. [ h=d to be hammerzd
over t head for 25 vezrs befone 1 under-
stood t1e need for it.

1 :F ak back about nw early aralog sys-
tem and how we would buy paono car-
tridges with 20 or 25 d8 of sepagation at
1 kHz 2nd amplificrs with 80 dB cf separa-

D udleston with tFe
Stradivari Societ's

Geoffrey Fushi ‘lejt)
and mastzr Yui'dar
Tetsuo Mat=uda

tion. Vee 01ink of channel separaticn as if it

>re siznificant at th2 froat end of the sys-
ter But the minste we get ‘o the spacker,
wz stop talking abeut it. The samz is trae
for sig- 1l-to-noise rario.

f yoar Shono ca-tridge picked up ghosts
as 1t traxked along. as can occur with tanlri-
peth inFM radio. i- would seem uaccapt-
abk But when you listen to a loudspeaker
sys-cm, you get the original progra n matz-
ria’ the-was recorded plus vour rocem s im-
prixaos it

Eventually I reali<ed that we need £ im-
prove e signal-17-noise ratio of taz over-
all syst=m: more signzl, less room The goal

shculd be to hear the recording hall's eavi-

~onment, ot your own, We have
ro understand that what we pidk
up at cac ear is purely two-d
mensioral—amplitud2 modu-
lated ovar time. Th2 matsixng s
all done by :he brain.
= illustrate. Cover onz ear, 104l lis-
ter 19 sonreone spzak. Everything soands
oo revazberant. Ther -amove your kaac,
and it & snaps badk © normal. That's He-
cause the brain is cble to correlate and lock
cnte thein‘ormations common at bet years,
A z00d loudspeazer setup shoukd .eave
you wit- a you-are-there perspective nat
Laey-are-here. We meed to minimize the in-
fueazesof the room In the Legacy prodct
lineyousvill see tht as the speakers beao n2
mcee camplex, thev are getting larger and
have meze piston arza. Ths lowers distor-
ton anc improves dirzctivity coniral. Guy
Focus his a strong riidrange null initso at-
put thw-rc the flocr, to minimize foor-
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bounce effects, and the Whisper takes t1e
concept to the next level by doing it ho-i-
zontally as well.

The Whisper system nas the narrowest
wideband directivity of any spzcker | knew
of today. It’s desirable to keep “he radiation
angle close to 45° so that we zan keep the
left more left and the vight mo-e right. Tlis
was readily achieved at high frzquencies by
orienting our ribbor: driver siceways and
loading the dome inte a foam throat. But as
the frequency drops, we have t» work a J:f-
ferent tr ck. At 1 kHz the wavelzngth is "0
times longer than at 10 k'1z, sc it’s a diffex-
ent ball game. Trying t¢ wavz-guide that
and avoid the problems o "a ho-r meant us-
ing different tools.

Different tools?

We builtan array of five .dentical cone driv-
ers: one in the center, tao abaewve, and two
below. Then we workad with the spread o
optimize the radiation agle bat vertically
and horizontally. Ultimatzly we set up a -
viding network so we could hear the four
outer dr.vers, the onc in the ceater, or ¢ll
five. What we discovared wasa't what we
expected First of all, fo.r drivess were far
more precise than a single one, because they
formed a larger sourcz tat bebaved some-
what like a parabolic anticnna in reverse, to
give a stronger focus.

The thing that was most bizzrre was that
the perceived loudness was greater for ke
tour drivers than for one,even when the lev-
cls were matched. The ear can lock onto the
four more readily tham the orie That is be-
cause we are constan-ly trying 10 use cur
two ears 10 maximize the signal-to-noise - -
tio. Reduced reverberant energy is perceived
as an incicase in signak-te-noise ratio.

We understood this paenomenon bet-
ter when we noticed that fioar an adia-
cent room the sound was noticeably softer
when four drivers were playing. The rela-
tive amount of reve-berant energy hal
dropped.

What approach did you sake i1 the Whis-
per’s woofer section?

The bass section was tae real roldup. 1 ha.l
built a woofer-behind-the-woofer dipolz
prototype around 1991/92, sc § could feed
them the same signal but pley with the
phasing and frequency shapingz to pecx
away at the rear radiatio y—a synthetic di-
pole, if you will. 1 also experimented with
the physical spacing. Wha [ learned is that
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SONY AND CITIBANK INVITE YOU TO...




COME P/@ WHERE THE LIGHTS SHINE BRIGHT...

Grab some popcorn and take a seat because now there’s a new way to enjoy the entire,
magical world of Sony. Introducing the Sony Card, only from Citibank.
Every time you use the Sony Card you'll earn Sony Points which are redeemable for movie tickets
that can be used at all Sony, Loews, Cineplex Odeon, Magic Johnson and Star Theatres.
And since Sony also creates the movies themselves, check out STEpMom,
starring Julia Roberts and Susan Sarandon opening at a theatre near you
this holiday season from Sony’s Columbia Pictures.
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AND MAGIC FILLS YOUR EVERY NIGHT.

With the Sony Card you can also earr points towards Columkbia TriStar home videos and
DVDs. So kick off your shces, sit back in your favoritz chair and play at home with the
latest movie releases or your favorite all time classic on a 3ony Home Entertainment system.
To make your own magic, call 1-800-284-2778 and apply for the Sony Card.
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COME 7}@ WHERE FRIENDS RUMBLE AND TUMBLE...

Turn it on. Mix it up. Shake it up. Anyway you care to serve it up,
the Sony Card from Citibank opens up the wild and wacky world of PlayStation®.
From game title CDs to the PlayStation console itself,
it's yours if you ve got the Sony Points. To start playing with the kids,
call 1-800-284-2778 to apply for the Sony Card.
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PlayStation




AND THERE’'S MUSIC IN THE AIR.

Whatever it is that moves you, Sony Music has it. From the cutting edge to timeless
masterpieces, they're available in record stores everywhere. And, by simply using your
Sony Card you can earn points redeemable for even more of your favorite Sony CDs and
tapes. So, come dance the night away. Call 1-800-284-2778 to apply for the Sony Card.
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COME W WHERE THE SPIRIT OF IMAGINATION...




NEVER GROWS OLD.

It appears before you as if in a child's dream. A world that stirs the imagination...
and is filled with inspiration. This is the world of Sony electronics and it unveils itself to you
everytime you use the Sony Card. Use the Sony Card to get the b2st in innovation including
Sony MiniDisc recorders, Handycam® camcorders, Trinitron® TV’s, VAIO™ computers and more.
So let your imagination run wild. Call 1-800-284-2778 to apply for the Sony Card.
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THE SONY CARD FROM CITIBANK...
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THE OFFICIAL CURRENCY OF PLAYTIME>

The movies you want to see. The music you want to hear. The games you want to play.
And all the Sony electronics excitement you can handle.
Welcome to playtime.

The new Sony Card from Citibank turns the things you buy into everything Sony.

Each time you use it, you'll earn Sony Points* good for movies, music, electronics and games.
And when you use the Sony Card to buy Sony products, you can earn up to triple the points.
With a low 5.9% introductory rate®* for six months and no annual fee,
you can worry less and play more. So come out and play.

CALL 1-800-284-2778 TO APPLY FOR THE SONY CARD FROM CITIBANK.
Or visit our website, www.sony.com/sonycard

* Certain conditions and exclusions may apply. For details regarding how you can accumulate and use Sony Points, please see the
Directory of Services that will be sent to you along with your Sony Card. The Sony Card is issued by Citibank (South Dakota). N.A.

** After the introductory period, the standard APR will be applied to all remaining balances. (As of 9/9/98. the standard variable APR for purchases and cash advances is the US Prime Rate + 5.9%,
currently 14.4%.) However, if you are in default under your Citibank Card Agreement, we may immediately increase the rate (including the promotional rate) on the entire balance by adding 12.9%
to the U.S. Prime Rate, which currently totals 21.4%. The higher rate wiil not be lower than 19.8%. The minimum finance charge is $.50.

The cash advance transaction fee is 3% of the amount of the advance, but not less than $5.00.

©1998 Citibank (South Dakota) N.A. Member FDIC. ©1998 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved.
Features and specifications are subject to change. Sony, the MiniDisc logo, Trinitron, VAIO, Walkman, Handycam and Discman are trademarks and the Sony Card and
The Official Currency of Playtime are service marks of Sony. PlayStation and the PlayStation logo are trademarks of Sony Computer Entertainment.
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IRECT MARKETING ALLOWED US
TO BUILD A BETTER SPEAKER,

BY INVESTING MORE T ME IN
ITS CONSTRUCTION.

a dipo.e has some Deetty desirab.e charec-
terist.cs, with ane strong exception: the
low-frecuzncy rolloff rate.

Tae ulzimate devnside to the dipole,
howzver, was that it still engaged the secm
to sore degree at low frequencies. Mv goal
ecame tc squash the figure-8 pattern mnto
somzthing that Iooke 1 more like en infin_ty
sAndo, to steer more intersity front and
rear, arzat.ng a “ighter pattera.

A bell went off ir my head [ remem-
sered 2 paper by Har-y Olsen, from bak in
1572, I Selieve. Whe1 1 firs: read it [ had
~ondesed why anyore would ever wat to
4o this. Why would anyone want to b_-id a
aizh-d.rectivity low-frequency cannon* But
xre [ was searcting for one.

I ouik the design but found there are
some th:ngs in -he paoer tha- dcn’t seera to
~ork. It took abeut a vear of building Whs-
2¢r Jrotoiypes Defore | began to hawe an
dza cf what wis rea ly happening w.th it.
Disen was trying to tell us sonething thare.
The Whisper is no1 a second-order gradi-
2nt design, ther?

_ prefer the term “d:fierentia ”; I woulc like
-0 reserve “gradien:” for microphcnes,
‘abere it really has meaning. [ kave built
prototvpes with as many &s six woolers
fron: to back. What works %or two works
evzn better wity mose drivas. But there’s
nz frez lunch. There’s a powar penalty For
evary 3 cB of pa~er im your tudzet, ycu are
gezting cnly 1.3 dB of it back in on-ax ra-
diation; the res: is Jost creating tae s:-ong
nulls tc thz sides.

V/hat's the speaker’s low-frequercy band-
wudth?

It’s extraordinyry, with ad2quate piston
area—quite usadle down tc the resemant
frcquercy of the driver itself anc with good
d rectivicy control. Overall, it's a pretty sea-
sitive system, but the -olloff et very low fre-
qencies is pretty sherp, too The Wkisper
system 1lso has six poles of electranic
equalication with acjustable dass damying.
So the system has a 22-Hz ow-frequznzy

cutoff, but it's acjustabk. If you use & suk-
woofer. you will be betzer off moving thet
upwarc to 38 to 40 Hz. ¥au’ll still get cll the
directivity-ccnt-o} benefits, and wher you
drop below 40 Hz you are talkiag -oom
pressuriztion enyway. You don’t need di-
rectivity contro. dowa -here, whe-e r=flec-
tions are in-phase; you i1st want o €] the
bucket.

Do you see a change in she way peop’e ap-
proach audie tcday?

Yes. For test marketing, § watch ms daugh-
ter’s hatits. Tkough L1, she is elready a
teenager todcy—a girl ¢a the go. o have
to be abe tc tzke vcur stuff
from reom to room anc floor
to floor, er:d vou gotta be able
to show vour buddizs. It s in-
formation-swapging.

And one of the mcst fre-
quent gusstions . get fom people is: #hat
are the trade-offs when vou go from atwo-
channel to a mudtichanncl system?

Hey, there arz no tradeffs!

Exactly. but ane of thz main questicas &
what’s best fur surroanac speakers: b pole,
dipole, cardicid, or a coaventionzl mono-
pole? (1 hzte that term, “monopoe.” The
answer is that 12 mamapoles wrapped
around you would wor< -ust fine. But ziven
that we don’t havz 10 tc 12 surrourd s>eak-
ers, | think we can ar-ive at a darn good
comprcmise by using two to four bipc es.

I don’t care what kind of surround you
get—just get at. Not havivig surrownd is the
comprormise.

I just saw Arrtageddon; the amoun. of hard
steering gcing on is—wel, there a-e tuings
that are ¢ early lozalzable i1 the surro inds.
Things can be ayped, bat many of +hosz2
things ca1 add to the na_uralness in zudio
reproduc:ion With mus’s, I love havirg th2
crowd to the sides znd e=ar instead < be-
hind tke performers. waere two-ckannel
puts them.

I've 2e¢ a multichznnel system zs far
back as 1375. Anvone v has exper:enced
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The Classic is a direct
dascendent of the

Legasy-1, the company’s
veryirst product.

immarsion just zan’t live w:tacut :t. It takes
your walls out. It takes the rcom away. That
also ties into the value of high directivity in
the frent plzenes. With surraund. you can
get tae immersion zffect wi-hout compro-
mising claritv.

A while back, Legacy mesged with Allen
Orgen. How did that come ¢ bout’

As we became more and mote saccessfu,
my partner begar working 1is way out cf
the bus ness. | hase always been interested
in custcmer contzct but, fraakly, never the
financial side.

Final'y, at 75 vears of age ke told me hz
was ready to ret re, and I hec to make a de-
cision. One opt:01 was to sell the business
outrigh-, but my 1eart was atill in it. 1 felt
that _egacy kac grown to a po.nt where w2
were ready for -h= next step. lake’s retire-
ment just undescored that.

So I tegan look ng for a techmology part-
ner The Wail Stree; Journel had iust pub-
lisked a column on Legacy aac our level of
custemer serviee—a “come to
the cornfields >f Illinois and
find Jut how customer servicz
is -eally dcne, the old-fash-
ioned way’ <.nd of thing.
That article riggered a re-
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sponse from a musical instrum=nt manu-
facturer, the Allen Organ Compeny. a com-
Fany I probably weuld not have -onside-ed
ctherwise. They invited me to visit, and I
was absolutely blown away.

I had Fictured a stodgy olc charch organ
company. | get out there, and I see 5 chan-
rels of DSP and 15 channels of amplifica-
ton with digitally adjustable aacustics. "m
rot talking about just delay or reverb, 'm
talking iazerplay between the channzls.
They cotld synthesize an 2ntir2 environ-
rent! I leter discovered tha: Allan had fio-
reered D3P for music applicatiars, working
vsith Rockwell around 1970. And its plart is
rot far from Morr stown, New J=sey, where
Bell Labs invented PCM 50 vears ago.

I also hadn’t krown that I was zoing ta
reet three generacicns of Dutc craftsmen
there who could hzlp with the manufacture
<f our product. Now all the rosewcod an a
Whisper Daffle is laid up at Allers Some Fo-
<us pieces are made up at Allen, toaw Anc by
combinirg laboratory facilities, we have be-
GOIne even more r gorous ir our methocs.

Working through Allen’s network of mu-
sical instrument dzaers, we r.ow have audi-
tion sites for our preducts in mamy parts of
the country. Pilot sites in Dallas and At-
lanta, fo- example, offer mul- pl2 show-
nooms decicated -0 demorstrating Legcy
products The people who rur. these sites
gre musizians, and they hzve well-trainec
techniciaas on sta¥. It all fits together p-et-
ty naturallv.

Are products sold in those showrocms?

Yes. They have inventory, and they zan gro-
vide any of our custom finiskes

Is the pricing
different?

Seme prices—

'he Impulse, Legacy’s

200-wat:/chanre
integrated amp and no extre

mark 1ps.

IGH-END AUDIO IS WAKING

UF, SCRAMBLING TO BUILD
MUCH EETTER PECDUCTS.

What cbout lisiening raoms? What ave
your thoughts?

Thz b.gzest irprovemenzs we will see vex
the mext qua-ter-centiry will comsz
through the apglicatien of DSB We'll stt
need speakers w th flat pewer response ard
properly ariented lobing patseras, but ths
room transfer functicn caa be breckea
down iato certain frequency bands. M,
way o~ lookin2 at it is to break it down in:=
three sérts, the three E’s of playsack. First.
there’s a reinforcement zone from DC ==
35 to 4C Hz or s, where raflections are in-
phase. Thzn thare’s the heavily resonam
zone, up to zdout 300 Hz, ahere roome
typically induce large response swings
Above that, you transit on irto the rever-
berant zone. DIP will help us deal wit-
these d.fferert -2om character stics moet
intziligenty.

‘Ne have learr.ed and benefized from the
work at SigTech. whica shows that it eakss
tons ¢f power to compensate “or a high-C
resonance and that if you t-y t compensatc
for hizh-Q resomnces, vou juLst create new
errors at diffe-zr- locations.

At the lowest Srequencies, we should -rez-
the pressure -n that 2072 as pressure anz
adjust it accordir gly. Therz is plenty of ad
vantage to mcre piston area dewn there, be-
cause it lewers distortion ard provices
better-campez system. Bu: ycu are no- g
ing to get z “feste-” sys~emn—3C Hz is 3¢ Hz.
That’s cycles pe- second. If it were faster, -
woulc be a higher frecuency. Feople always
talx areut woofar speed, but to steal a1 e.-
ready coined shrase, “If a woofer were fas.,
it would bz a -w=eter.”

As we move into the resonant zone, e--
fects secome very positior-de-
pencent. I’'m not sure that ‘olks
fu'y anderstard e nodal and
anti-nodal behavior from lo: -
to ce:ling. Eve listener heigh
will affect performance.

How. iw your apiniow, will mulsi-
chansel play out here?
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Discrete channels will afford us more co-
trol and >elter szparation Wi-h stereo
loudsoeaker phyzadk, channel separation
in a reom s typica ly less then 2 dB over the
frequency range of humar speeca, con-
parzd to about S ¢3 in ‘ree-field. That’s one
of tae adwantages of a centz- channel that
may act be cbvious A center-channel
spezker is higker above the floor and far-
ther away from other boundaries than the
other char nds. Yeu have to love it.

I have aome up weth a simple system for
adjusting rear-channel speakers. | wheel ry
chair around a1d zqaaize while looking at
the back wall. Th's prevents me fiam over-
riding the ra-ural head-rz.ated transfer
functior. Ty te g2t taings to sourd like tae
frort chamme's when ycu’re facing the other
way

Tuse “he term “fog” or “mist” to descrize
spatial envelop-ent. In a gead, misty env -
ror:nznt, [ saculd feel moisture evenly on
my skin no ma-ter waere | sit.

Ve d d a reer-c1aarel demonsiration in
Da_ as this year N processors or anythirg,
jus: a paic of eft ard right wall-mountad
sursoand spcakers. We demcnstrated them
operatirg in-pliasze and out-of-ptase. Ou:-
of-pkase just shoves the walls out. And
whzn yeu shus o¢ off, you have no prob-
lemt locelizing the sound as ¢ft or right.
One way *o awoid surround locatization is
to makz sure the speakers are above the
pla=ie o] yvur ears
Absolutzly. Wter you do that you are ako
creat ng =uppor: shgatly sehind you, in
whzt I ead the “bald spot” area. | am ako
working cn a rew system that detects diag-
onal conditions to gate an overhezc speaker
to <nlaace fyoves efects and provide bet-
ter continuity.

wou’ve seen lig=ts with a parabolic shade
tha- flooc the rcom with light. I've built
quitea fiew speakers like tha: and fired them
at the ceil.ng te “ Hlum nate” the room w:th
accastic ambience That idea may turn irto
a new productas we l. A




>>>Introducing the new Toshiba DVD player with DTS Compatible Digital Output and Built-In Dolby Digital Decoding.
The balance of power in home entertainment has Just shifted. :

When you look past the sleek design by a 24-bit/96 kHz sampling rate —

of our SD-3108 DVD player, you'll  for a finer, more richly textured sound In Touch with Tomorrow
find a combination of features and than you've ever experienced. Even
performance that quite literally the system'’s ergonomic design'is

redefine DVD technology. For instance, beyond comparison, right down to the
ColorStream™ Component Video Outputs  backlit, pre-programmed universal remote.
and 3D DNR Video Noise Reduction — Al of this, in one remarkable DVD player. )
for unsurpassed richness of color and  Obviously, home entertainment will never www.toshiba.com
image clarity. Which is complemented  be the same again. 1-800-631-3811

© 1998 Toshiba America Consumers Products, Inc. ( isa of Toshiba C
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Despite MiniDisc’s admirable
and sophisticated technology, it
has not yet taken the consumer
market by storm, at least in this
country. The format is, however,
getting extensive professional
use in broadcast studios, for
presentations, and in other areas

where its fast random track ac-
cess, easy and versatile editing, long-term
storage integrity, and high-quality sound
are appreciated.

In the few years since MiniDisc (MD)
was introduced, its ATRAC data-reduction
system has been improved significantly, and
its sound quality is now quite good—so
good, some say, that MD copies of CDs are
almost indistinguishable from the originals.
And MD’s editing flexibility is far greater
than recordable CD or even DAT can offer.
MD recorders can divide, resequence, and
recombine recorded tracks. Even track dele-
tion works differently from tape, as MD au-
tomatically skips erased tracks in playback
and can make long recordings on space
freed up by erasing short tracks that were
not originally adjacent to each other. Disc
and track titles can be encoded on the discs,
to be read on any MD player’s display.
Recording time per disc is normally 74
minutes, same as on CD—but you can dou-
ble that time by recording each track sepa-
rately, in mono.

Unlike companies whose MD products
consist only of portables or tabletop stere-
os, Denon offers serious MiniDisc equip-
ment, including professional units and the
full-featured DMD-1000 under review. Like
most MD recorders, it has a built-in sam-
pling-rate converter that enables direct dig-
ital recording from sources with sampling
rates of 32 or 48 kHz as well as the 44.1-kHz
sampling rate of MiniDisc and CD.

Five pushbuttons near the upper right
corner of the DMD-1000’s front panel con-
trol the main transport functions (eject,

—

Dimensions: 17 in. W x 5% in. H x!
13% in. D (43.4 cm x 13.4 cm x 34
cm).

Weight: 14.1 Ibs. (6.4 kg).

| Price: $599. |

[Company Address: 222 New Rd., |

Parsippany, N.J. 07054; 973/575-7810;

www.del.denon.com.

courvenT BRI

BASCOM H. KING

DENON DMD-1000
MINIDISC RECORDER

play, stop, pause, and record), much like a
tape deck’s controls. Just below these but-

tons are four more that, like most of the
controls at this end of the panel, are for
editing. These four buttons handle manual
fast forward and reverse shuttling and two
editing functions, “Edit” and “Enter.” Far-
ther down the panel are two knobs and four
small pushbuttons. One knob adjusts ana-
log input level; the other is a jog dial for
finding track beginnings and selecting
characters for titles. To enter the character
you've selected, you push one of the but-
tons (“Character”). The other buttons are
“Recovery” (which recovers disc space by
gathering together pieces of recording space
lost in prior editing), “Clear” (for pro-
grammed tracks or for titles), and a moni-
tor switch that enables you to hear the input
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signal without pressing the 1000’s record
button.

The Denon’s disc drawer is at the top
center of the front panel. Beneath it is a flu-
orescent display, which incorporates level
meters. At the top left of the panel are slide
switches for timer start and selecting mono
or stereo recording mode. The power
switch is at the lower left of the panel. To its
right is a headphone jack and two rotary
controls, one for headphone volume and
the other for input selection. Although the
DMD-1000 has four inputs (two Toslink
optical, one coaxial digital, and one stereo
pair of analog jacks), the selector has five
positions. That’s because it has two settings
for analog input, one for use with Analog
Track Marking (A.T.M.) and one for use
without. This feature automatically adds



Every Speaker Is On Sale...At Our Lowest Prices Ever...

No Payments Til May

‘99!* Sale Ends December 31, 1998

We'e finishing the best year in our history with the biggest stereo-
home theater sale in history. Every speaker and every system we
sell is on sale at our lowest prices ever. Listen to our speakers
and systems. Then compare us to the competition. We know we
offer the most sound for the money.

Cambridge SoundWorks is the country's largest factory-direct
stereo & home theater company. We manufacture high-quality
high-performance speakers and systems designed by Emmy
Award winner Henry Kloss (founder of AR, KLH & Advent). We sell
them direct to you, with no expensive middlemen. inc. magazine
Says you can save hundreds buying from us.

— Audio Hall of Fame member &
Emmy Award winner Herry Kioss.

TOWER™ Il 4 three-way, dual-woofer speaker
system. We think it's the finest ever offered under
$1,000 a pair. It has all the attributes of a great
speaker. wide-range sound, tight bass, natural
tonal balance, pinpoint stereo imaging and
incredible dynamic presence. We believe that
Tower I competes directly with speakers selling for
hundreds more. Stereo Review said
“excellent...first-rate...the price is right.”
Available in black ash or Vermont ‘
7/ walnut vinyl finishes.

Rl Factory-Direct Sale Price:
‘ w”‘zfa

HES
0 5

$899.99pr
Save: $100
‘ THE SURROUND 1 5.1
I -
' THE SURROUND 5.1

THE SURROUND® 5.1 AND THE SURROUND II 5.1 SPEAKERS
FOR INCREDIBLY REALISTIC SURROUND SOUND

Cambridge SoundWorks makes two state-of-the-art sumound speakers, The Surround 5.1 and The
Surround #f 5.1. Both use MultiPole technology so they can be switched from “dipole” (diffuse radiation
to “bipole” {direct radiation) operation. ‘

The Sumound i1 5.1 is an ideal rear/side speaker for many suround systems, If you have a fairly large
room, or if your receiver has high power for the surround speakers, (over 80 watts total), you'll be better ‘
off with our very best sunound speaker - The Suround 5.1. Home Theater magazine calls The Surround
5.1 "the world's best budget surround speaker,” ‘

THE SURROUND® I 5.1 THE SURROUND® 5.1
Factory-Direct Sale Price: Factory-Direct Sale Price:

| $229.99pr Save: $100  $399.99pr Save: $100

I |
BASSCUBE 12 introducing a new powered subwoofer that
delivers outstanding performance and value. |
BassCube 12 uses a
downward-firing heavy-
duty acoustic suspension
woofer in a cube-shaped
cabinet that fits gracefully
into a wide variety of
rooms. Thunderous,
musical bass!
Factory-Direct Sale Prce:

$399.99
Save: $50

ENSEMBLE®II our best vaiue high-performance speaker
system outperforms competing speakers costing twice as much.
Stereo Review says, “it can only be
compared with larger speakers at
substantially higher prices.” Single
subwoofer cabinet, two-way satellites,
White or charcoal.
Factory-Direct Sale Price:

$349.99
Save: $150

NEW!
3 Every Cambridge SoundWorks speaker and
/ 9 system is backed by a 60-Day Low-Price

-= Guarantee and a 30-Day Total Satisfaction
RERRANTY Guarantee. Our home speakers are backed by an
industry-best 10-Year Parts & Labor Warranty.” So there's
virtually no risk. Audio magazine says we may have the “best
value in the worid." At this sale, you'll find out why.

To Order Or For Questions, call...

1-800-FOR-HIFI

(1-800-367-4434) Or visit www.hifi.com

SOUNDWORKS

Top-Rated Audio Products...Direct From Our Factories.
311 Needham Street, Suite 104, Newton, MA 02464
Tel:1-800-367-4434 Fax: 617-332-9229
Canada: 1-800-525-4434  Outside U.S. or Canada: 617-332-5936
Retai Stores in the San Francisco Bay Area & New England
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track numbers whenever the signal you’re
recording goes silent for 1% seconds or
more. Toslink optical and analog stereo
outputs are provided on the rear panel.
The DMD-1000’s D/A is the same Ad-
vanced Super Linear Converter used in De-
non CD players. The company says this is a
four-DAC circuit that divides the data into
two streams, adds positive digital bias to

one stream and negative digital bias to

RESPONSE WITH DIGITAL
INPUT AND OUTPUT
IS DEAD FLAT, THAT WITH

ANALOG CONNECTIONS
VERY NEARLY SO.

the other, and then recombines them in
the analog domain. Combining oppositely
biased versions of the same signal, Denon
says, cancels out any DC components pro-
duced by zero-crossing distortion in the
DACs and reduces any zero-crossing distor-
tion in the original signal by 50%. Analog
input signals are converted to digital by
an Enhanced Dual-bit Delta Sigma 20-bit
converter, which Denon says is made by
Asahi Kaesi and used in several pro re-
corders from Denon and others. My only
comment is that if you thought CD player
schematics were complex, you ought to see
this MD recorder’s!

The DMD-1000’s construction is, like
that of most Japanese consumer equip-
ment, of reasonably high quality and de-
signed for efficient production. Most of the
circuitry is on two boards. The power-sup-
ply board looks fairly sophisticated, with
numerous IC regulators, heat sinks, and fil-
ter capacitors. The main circuit board uses
normal and surface-mount components,
with the surface-mount parts on the bot-

tom of the board and many wire

BHK LABS 2-CHAN{4Br) vs  (Hz)
jumpers amid the components on +15
the top side. Most of the front-pan- ? 1 e i —
el controls and the control micro- 2 405
processor are interconnected by E o | R (e T |
another, smaller, circuit board. The % _ _ a
D/A converter chips are Burr- 5 ALOG 1N, DIGITAL OUT
Brown PCM61PLs. 8 T AT T T T
¢ i0 100 Ik 10k 20K
Measurements
I tested the DMD-1000’s fre- . rreaueRer T
quency response at full modulation Fig. 1—Frequency
in four ways, three of them seen in response.
Fig. 1 (curves separated for clarity).
Response with digital input and L LD
analog output is almost absolutely o “
flat, indicating that the D/A con- /
verter has negligible effect on it. | o /,)’ \%4
The curve for digital input and ;7 . T~
output (not shown) was virtually 2
identical. There is, however, some |
very slight low-frequency rolloff in oot 20 100 T 10k 20K

recordings made via the analog
input, presumably from the A/D
converter. That converter is also

FREQUENCY — Hz

Fig. 2—THD + N vs.

frequency.
apparently adding an utterly in- . 4
consequential touch of high-fre-
. BHK LRSS THD+M(ABr) vs AMPL(dBr)
quency rolloff, partially counteract- .

ed, when I used analog output, by
an even more negligible high-
frequency rise in the D/A convert-
er’s response. (Just about all other
graphs here were made with analog

THD + N — dBFS
'
©
(o]
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_
a¢
I‘ '\
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-100

: -100  -80 -60 -40 -20 o
input and output.)

Whether 1 used digital or analog HEVEL —aBrS
input, a full-scale 1-kHz square  Fig. 3—THD + N vs.

wave at the analog output revealed
symmetrical ringing, which is
characteristic of finite-impulse-re-
sponse (FIR) digital filters. This was more
obvious because the Denon’s digital filters
don’t clip the peaks generated by the ring-
ing; lesser digital filters do. There was no tilt
on a 43-Hz square wave, evidence of ex-
tended low-frequency response.

The Denon recorder’s total harmonic
distortion plus noise (THD + N) is not as
low as it is on some good CD players. How-
ever, | have seen CD players with similar or
higher distortion levels, and the DMD-
1000’s measurements do include the effects
of A/D as well as D/A conversion. Com-
pared to Fig. 2’s plot of distortion versus
frequency for analog input and output, dis-
tortion with digital input and analog out-
put (not shown) was a bit higher. But when
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recorded level; see text.

I measured distortion versus level, results
for digital input and analog output were
similar to the analog input/output curves in
Fig. 3; this suggests that the higher distor-
tion in the left channel is probably a func-
tion of the review sample’s DAC chips. That
conclusion is supported by the fact that dis-
tortion at the digital output, which bypasses
the DAC, was better than —90 dBFS over al-
most the entire output range.

The DMD-1000’s deviation from lineari-
ty, measured at the analog output, was basi-
cally the same for digital or analog input,
though only the latter had the series of
rather sharp undulations below —96 dBFS
seen in Fig. 4. This may be an artifact of the
A/D converter.
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Fig. 4—Linearity error with
analog input and output.
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Fig. 5—Multitone noise and
distortion test; see text.
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Fig. 6—Noise analysis.

A few years ago, Dr. Richard Cabot of
Audio Precision devised a series of tests to
assess the effects of reduced-bit-rate audio
encoding/decoding systems. In one of these
tests, the system being assessed is fed a com-
plex signal consisting of equal-amplitude
sine waves spaced at third-octave intervals
over most of the audio spectrum but with
no tones in the range from 1 to 4 kHz.
Whatever harmonic distortion compo-
nents, intermodulation, and noise are
caused by nonlinearities in the system will
fall into the spaces between the tones. The
energy between the test tones is then meas-
ured and integrated, and the result is

compared to a masking-threshold
curve derived for this test signal. If
the integrated distortion is below
the masking curve, it is considered
to be inaudible.

Figure 5 shows the results of this
multitone test for the DMD-1000
-€0 made at full modulation, with ana-
log input and output. As in Fig. 3,
the left channel does not perform
quite as well as the right. The dis-
tortion does rise above the masking
curve between 1 and 4 kHz, but it is
. only a few dB greater than the test
equipment’s measurement thresh-
old. That’s quite good performance
and indicates that the ATRAC en-
coding works well.

The noise analysis in Fig. 6 is for
a 1-kHz tone at —80 dBFS (not the
—60 dBFS used in many of Audio’s
CD player reviews), with analog in
and out. The peaks at 60 and 120
Hz are well below —115 dBFS, bare-
ly distinguishable from back-
ground noise, and the absence of

10k 20k

signal harmonics is notable.
With one exception, my noise-
related results matched within 0.5
Ao dB or less for both channels, meas-
| ured at the analog outputs. Worst-
case S/N via the analog inputs
(which were terminated in 1 kil-
ohm) was 90.7 dB wideband and
96.1 dB A-weighted with the
DMD-1000’s level control turned
up full; with the control at its low-
est setting, wideband S/N im-
proved by just under 1 dB and A-
weighted S/N by about 1.5 dB.
With digital input, S/N with a -120
dBFS signal was 92.5 dB wideband and 95
dB A-weighted; for “digital silence,” S/N
improved to 98.2 and 109.7 dB. Dynamic
range was 94.2 dB with analog input, 95.7
dB with digital. Only in quantization noise
was there a significant difference between

100k 200k

channels: With analog input, quantization
noise was —86.8 dBFS for the left channel
and -90.3 dBFS for the right; with digital
input, the results were —87.4 and -91.9
dBFS. This probably stems from the same
cause as the slight differences between
channels seen in Figs. 3 and 5.

Output voltages for a 1-kHz, fully modu-
lated signal just shy of clipping were 1.902
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ASSOCIATED
EQUIPMENT USED

Equipment used in the listening tests
for this review consisted of:

CD Equipment: PS Audio Lambda Two
Special and Sonic Frontiers Transport
3 transports, Sony CDP-707ESD CD
player, Panasonic DVD-A310 DVD
player, Genesis Technologies Digital
Lens anti-jitter device, and Classé
Audio DAC-1 and Sonic Frontiers
Processor 3 D/A converters

Phono Equipment: Kenwood KD-500
turntable, Infinity Black Widow arm,
Win Research SMC-10 moving-coil
cartridge, and Vendetta Research
SCP2-C phono preamp

Additional Signal Sources: Nakamichi
ST-7 FM tuner, Nakamichi 1000
cassette deck, and Technics 1500
open-reel recorder

Preamplifiers: Sonic Frontiers Line-3
and First Sound Reference II passive
Amplifiers: Arnoux Seven-B stereo
switching amp, Quicksilver Audio

M135 mono tube amps, Manley Labs
Stingray stereo tube amp, and E.A.R.

V20 integrated stereo tube amp

Loudspeakers: B&W 801 Matrix Series
3 speakers used as subwoofers with
Dunlavy Audio Labs SC-1II speakers;
Tannoy Churchill speakers

Cables: Digital interconnects, Illu-
minati DX-50 (AES/EBU balanced);
analog interconnects, Vampire Wire
CCC/I1 and Tice Audio IC-1A;
speaker cables, Kimber Kable BiFocal-
XL and Madrigal Audio Laboratories
HF2.5C

volts for the left channel and 1.896 volts for
the right, each with instrument loading.
With an [HF load, output dropped to 1.783
and 1.778 volts. From this data, the imped-
ance at the signal outputs works out to 665
ohms. The analog inputs overload at about
4.1 volts rms, high enough to be no prob-
lem with any normal source.

Use and Listening Tests

The Denon DMD-1000 performed with-
out a hitch. Once I got the hang of it, basic
recording and playback were as easy as with



~ Find What You're Looking
‘For Without Leaving Home!

NO RECORDING MEDIUM,
NOT EVEN TAPE,
CAN MATCH MINIDISC’S
EDITING FLEXIBILITY.

CRUTCHFIELD |

““ﬂhmummmuwo,

Theater
Power!

INSIDE: 28 receivers
for Dolby Digital fans

a cassette deck, though I needed to really
study the owner’s manual to figure out
some of the 1000’s extensive editing and la-
beling features. The manual is well written
and quite thorough and detailed, but the
control diagram is folded back under the
front cover, where it’s awkward to refer to
when reading the control descriptions sev-
eral pages later.

To evaluate the DMD-1000’s sound, I
recorded from various digital and analog
sources, then compared my MiniDisc

recordings to their original sources. To keep
variables to a minimum, I used identical in-

terconnects for all analog connections. Sig- Make shopping easy You'll appreciate our approach

nals from the Denon therefore made two Discover the fun, comfortable You get straightforward, no-hype

passes through these interconnects, one in alternative to hassling with traffic,  coverage of each model’s features and

recording and the other in playback; this parking and crowds. Get the specs, detailed color photos, and

T e e et e Crutchfield catalog. exclusive comparison charts.

difference in the sound. (The question does You'li fove the selection Can't afford what you really want?

not arise, of course, when you're recording Crutchfield brings you the line-up  Inside the Crutchfield catalog, you’ll

from the digital input.) of virtually every major brand, also discover the secret to taking our
The DMD-1000 copied source material including Sony and Sony ES, discount prices even further. It’s the

very well. With recordings made via the ana- Pioneer, Kenwood, Yamaha, Polk Easy Payment option, a painless way

log input, I did get the impression that the Audio, NHT, Infinity, and Eosone.  of making even the very best equipment

MiniDisc copies didn’t quite have the same You get to see the whole line, not  affordable. So don’t wait. Get your copy

just a few selected models. on its way today.

sense of ease, air, and space as the originals,
and vocal sibilants tended to sound a bit

smeared compared to my original sources. ca" tOday for your FREE catalog!

With recordings made via the Denon’s digi-

tal input, I heard more of the sources’ air ]-800"955"9009
and space, though the sound was slightly Ask for extension “AU”
edgier and a trace harder. Despite these nit-

picks, I found the 1000 a very satisfactory Or visit our wehsite at www.crutchfield.com

recorder and would have no problem fisten- Shop online - Request a free catalog * Browse our Info Library

ing to music from it. And from the stand-

point of convenience, especially quick track ®
access, rotating disc systems such as MD F
have it all over tape. A ‘ *
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When was the last time your
speakers made you look twice?

» Al -.

INTRODUCING =~

Gekko™ Flat Speakers, a visual revolution in sound technology.

Gekko™ Flat Speakers deliver the most
advanced sound wave technology in a
revolutionary design that will make you
look (and listen) twice.

Gekko Flat Speakers are remarkably
thin (less than two inches thick) and
ideal for wall mounting. This means

that music is carried at ear level, not
foot level. Plus, patented Sweet Space™
technology spreads sound out to every
space in the room. Whether for home
theater, or music enthusiasts, Gekko
Flat Speakers disperse sound waves
evenly so everyone everywhere can
appreciate superior sound.

And, Gekko Flat Speakers don’t only
sound great, they also look great.

The ArtGekko™ Collection provides
top-quality art prints and specialty
frames that cover your speaker. Now
your musical taste and artistic vision
are blended in one speaker that offers
a truly multi-sensory experience.

Call our toll-free number to learn about Gekko Flat Speakers, or look us up on the

web at www. gekkoaudio.com. 1 B 800' 27 8 _3526

THE NEW VISION IN SOUND TECHNOLOGY NCT Audio Products, Inc. One Dock Street, Suite #300, Stamford. CT 06302
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herbourn Technologies is a new out-

fit, but its principals—Ron Fone on

the marketing side and Engne Tang in

design—are more experienced than

you'd expect in a start-up company.

Fone was president of Acoustic Re-
search (AR) during the time it was owned
by Teledyne, then ran Tera (a company that
made upscale TV monitors). He went on to
become president of McIntosh and then of
ADS. Tang was chief engineer for Proton,
joined AR while Fone was president, later
ran his own design and engineering compa-
ny, and now has partnered with Fone to de-
velop a line of products under the Sher-
bourn Technologies banner. The 5/1500, the
subject of this review, is the company’s first
multichannel amplifier.

Or perhaps I should have said the first four
of those, because the Sherbourn is a modular
power amp that is available in four configu-
rations. You can get it as the two-channel
2/600 ($1,000), the three-channel 3/900
($1,300), the four-channel 4/1200 ($1,600),
and the five-channel 5/1500 ($1,750).

All four versions of the Sherbourn amp
should perform identically, as they use
identical amplifier modules for each chan-
nel. You can upgrade the lesser versions by
adding modules, which Sherbourn calls
“monoblocks.” Each monoblock is a single-
channel amplifier with its own heat sink
and power supply. The company charges
$400 for a single module, $700 for a pair,
and $1,000 for three. If you start with a
two-channel 2/600 and expand to the full-
fledged 5/1500, you'd pay only $250 more
than if you had bought the five-channel
model to begin with. That’s pretty econom-
ical insurance against obsolescence!

} Rated Output: 200 watts per channel

into 8 ohms or 300 watts per

| channel into 4 ohms, all channels

driven.

| Rated THD: 0.03% from 20 Hz to 20

l kHz.

Rated Dynamic Headroom: 1.3 dB.

Dimensions: 17% in. W x 7 in. H x|
17% in. D (45 cm x 17.7 cm x 45 cm).

Weight: 65 1bs. (29.5 kg).

Price: $1,750.

Company Address: 15 A St., Bur-
lington, Mass. 01803; 781/270-6536;
sherbourn®@aol.com.

cQUIPMENT [[ERelgla

EDWARD J. FOSTER

SHERBOURN
TECHNOLOGIES
5/1500
FIVE-CHANNEL AMP

To simplify the upgrade path, the same
five-channel-ready chassis is used for every
Sherbourn amplifier. From the outside, a
two-channel 2/600 amp looks exactly the
same as a five-channel 5/1500. Each has a
hefty power button on the left side of its
front panel and five blue LEDs across the
center. On the back are five high-quality,
gold-plated RCA jacks and five pairs of
gold-plated, multiway binding posts, even
though not all are functional except in the
5/1500. As befits the power rating of each
amp module (200 watts into 8 ohms, 300
into 4), the heavy-duty binding posts have
oversized wire holes that can accommodate
speaker cables as fat as 14-gauge. The posts
are mounted on standard %-inch centers,
so you can use dual or single banana plugs.
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Five miniature bat-handle switches tog-

gle soft-clipping circuits on and off for
each channel. Small slide switches in the
channel-2 and channel-4 chassis areas en-
able you to bridge channels 1 and 2 and,
separately, channels 4 and 5; the amp is
then rated to produce a total of 800 watts
into 8 ohms or 1,200 watts into 4 ohms
(not counting the fifth, unbridged, chan-
nel). In addition to the gold-plated RCA
jacks for each channel, there’s a multipin
DB-25 input connector on the back so
that you can use a single cable for all
hookups to preamp/processors having
similar connections. (Sherbourn doesn’t
supply a cable.)

The 16-gauge, three-wire AC cord plugs
into the usual IEC connector on the back.
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Four bumpers on the rear protect the
wiring should you want to rest the poten-
tially heavy chassis on its butt. (The five-
channel version weighs 65 pounds.) It
might be a good idea, however, to first re-
move the line cord.

A circuit in the 5/1500 monitors all five
channels’ inputs, turning all the modules
on simultaneously when any one of them is
fed a signal and putting them back to sleep
when all channels have been idle for a
while. A low-voltage trigger input on the
back panel overrides the signal-sensing cir-
cuit and turns the amplifier on when it is
fed an AC or DC signal of 3 to 30 volts; this
can be quite useful in custom installations.

THE LOUDER | PLAYED
SHERBOURN'’S

FIVE-CHANNEL AMP,
THE BETTER IT SOUNDED.

Curiously, the front panel’s blue LEDs
glow brightly when the amplifier is quies-
cent but dim rather than brighten as soon
as any channel receives a signal. The LEDs
extinguish totally when the amp is handling
reasonably strong signals. According to
Sherbourn, this is to prevent the LEDs’
piercing blue light from distracting viewers
or listeners in a (presumably) darkened
room. I'm told that the LEDs blink if the
amplifier is driven into clipping, but that
didn’t happen with my sample.

With the exception of the chassis, the sig-
nal-sensing board, and the AC power cord,
each channel is totally independent. Each
monoblock module is built in two sections:
a main printed-circuit board that carries
the audio amplifier and power-supply recti-
fiers and filters (two 10,000-microfarad ca-
pacitors) and a second section that contains
a toroidal power transformer, fuse blocks,
and power connectors. Each of these sec-
tions can be removed, serviced, or replaced
individually.

Eight bipolar transistors are used in each
amplifier’s complementary-symmetry out-
put stage and are said to provide a peak out-
put current of 30 amperes per channel.
Each channel has its own heat sink, about
8 inches long and 6 inches high, sprouting

twenty 2-inch fins. As the heat-radi-
ating area is about 500 square inches
per channel, Sherbourn finds no
reason to use a noisy cooling fan de-
spite the muscular output power
that the 5/1500 can deliver.
Protection circuitry monitors the

THD +N — %

operation of each amplifier and
turns the affected channel off in a
flash if a problem arises, so the
power-supply fuses that are mount-
ed on the transformer modules
should rarely blow. The Sherbourn
amp will fit into a standard rack
and is four standard rack-units high
(7 inches without feet). If you wish
to rack-mount it, there are four

THO+N — %

screws to accommodate optional
mounting ears.

Measurements

I made the bench tests while
maintaining a standard 120-volt AC
power supply and used 8- and 4-
ohm loads. 1 focused my attention
on channels 1 and 2 and operated
them in stereo as well as bridged to
mono. Except for the measurements
of total harmonic distortion plus
noise (THD + N) versus power out-

THD + N — %

put, which I made with and without
soft clipping, all testing was done
with the
switched off.
Depending on the test frequency

soft-clipping circuit

and the load, soft clipping reduced
the amp’s maximum output power
by 0.5 to 1.5 dB. That’s really not
much of a sacrifice in maximum
power output in order to reduce

THD+ N — %

hard clipping at the onset of over-
load. This isn’t to say that clipping
distortion is eliminated by the soft-
clipping circuit, just that the clipped
waveform is more rounded (“soft”)
than flat-topped, which suggests a
lower level of high-order harmon-
ics. (High-order harmonics are
thought to be audibly more annoy-
ing than low-order harmonics.)

You can see the effect of soft clipping if
you compare Fig. 1A with 1B, Fig. 2A with
2B, and Fig. 3A with 3B. Each graph shows
THD + N versus power output (in watts) at
three frequencies and under different oper-
ating conditions. Figure 1 shows the curves
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taken with 8-ohm loads and normal (un-
bridged) operation. Figure 2 reveals the out-
put into 4-ohm loads for normal operation,
while the curves in Fig. 3 were taken with the
Sherbourn’s channels bridged and driving 8-
ohm loads.
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For Figs. 4 and 5, I tested THD +

N versus frequency at output levels
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of 10 watts, 100 watts, and at full
rated power with soft clipping off.
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These curves were taken with the
channels operating separately and
driving 8- and 4-ohm loads,

respectively; the curves in Fig. 6
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show THD + N for bridged oper-

ation into an 8-ohm load. The
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Sherbourn 5/1500 easily met its

0.03% distortion specification (see
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Fig. 3—THD + N vs. output
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loads, soft clipping off (A)
and on (B).

“Measured Data”) at rated power
with unbridged operation into ei-
ther 8- or 4-ohm loads. The com-
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B pany did not provide a distortion
specification for bridged opera-
tion, so I ran the curves in Fig. 6 at
output levels of 10, 100, 400, and
600 watts to cover all bets. It’s ap-

0.l

parent that in bridged operation
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quency from 20 Hz to 20 kHz.
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That’s a lot of bang.
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Fig. 4~THD + N vs.
frequency in stereo mode
for 8-ohm loads.

In each pair of graphs, the “A” set of
curves was run with soft clipping off and
the “B” set with it switched on. Note that
different output scales are used for Figs. 1,
2, and 3. (There is no difference between
the scales for the A and B figures of any of
the sets.) I adjusted the scale from graph to
graph so as to use the most sensitive hori-
zontal scale for each connection and load
condition. That makes it easier for you to
see the difference between using soft clip-
ping and not using it for various load and
operating conditions.

Some general conclusions can be drawn.
The 5/1500’s sofi-clipping circuit sacrifices
more output capability in the deep bass (20
Hz) than at higher frequencies, but it has
relatively little deleterious effect on distor-

1Ok 20k

Prior to the onset of clipping,
crossover distortion is the predom-
inant type, which is rather prob-
lematic. Although the underlying
cause of crossover distortion is
quite different from what provokes
clipping distortion, both types gen-
erate the same sort of high-order harmon-
ics that Sherbourn tries to avoid with its
soft-clipping circuit. As I mentioned previ-
ously, high-order harmonics tend to be
more annoying than low-order harmonics;
therefore, you try to avoid generating them
as much as possible. Actually, crossover dis-
tortion is usually regarded as more offen-
sive than hard clipping because clipping
distortion doesn’t occur until an amplifier
is overdriven, whereas crossover distortion
exists at all signal levels and, as a percent-
age, is greater at low output levels than at
high levels.

Fortunately, the absolute level of distor-
tion in the 5/1500 is fairly low over much of
the frequency range, but the crossover dis-
tortion becomes increasingly severe as the
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frequency approaches 20 kHz (as seen in
Figs. 4, 5, and 6). Distortion measured
0.0352% with unbridged operation at 10
watts into 8 ohms and rose to 0.0515% at
10 watts into 4 ohms (see “Measured
Data”). It approached 0.1% at 20 kHz at 10
watts with bridged operation. At the 1-watt
level, the distortion, expressed as a percent-
age, could theoretically increase by a factor
of as much as three over these 10-watt read-
ings, although my tests indicated that it rose
by a factor of two or less.

With normal, unbridged, operation into
8-ohm loads, dynamic and continuous
output power at clipping were virtually the
same. This suggests that the output power
into 8 ohms is limited by the voltage of the
power supply rather than by its current ca-
pacity. With normal operation into 4 ohms
and with bridged operation into 8 ohms,
there was a bit more dynamic power avail-
able than continuous power, but the differ-
ence was still relatively small (0.5 to 0.7

THE SHERBOURN 5/1500
IS VALUE-PACKED,
WITH LOTS OF WATTS

FOR THE BUCK
AND GREAT FLEXIBILITY.

dB), which implies a pretty “stiff” power
supply.

Because the supply is stiff but not regu-
lated, maximum output power will depend
on the voltage of your AC power line. This
is not at all unusual, and I point it out be-
cause, with all channels delivering maxi-
mum power, the 5/1500 draws considerable
current from the power line. Under this
condition, the line voltage at the wall outlet
in most homes will likely be well below the
120 volts I used on the test bench. This will
limit the total amount of power you can get
out of the amplifier (as it would with any
other high-power amp).
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MEASURED DATA

Output Power at Clipping (1% THD at
1 kHz): 8-ohm loads, 230 watts/
channel (23.6 dBW); 4-chm loads,
365 watts/channel (25.6 dBW);
bridged mode, 8-ohm load, 735 watts
(28.7 dBW).

Dynamic Output Power: 8-ohm loads,
240 watts/channel (23.8 dBW);
4-ohm loads, 425 watts/channel
(26.3 dBW); 2-ohm loads, 660
watts/channel (28.2 dBW); bridged
mode, 8-chm load, 830 watts (29.2
dBW).

Dynamic Headroom re Rated Output: |
8-ohm loads, +0.8 dB; 4-ohm loads,
+1.5 dB.

THD + N, 20 Hz to 20 kHz: 8-ohm |
loads, less than 0.0205% at rated
output and less than 0.0352% at 10
watts; 4-ohm loads, less than 0.0262%

at rated output and less than 0.0515%

at 10 watts; bridged mode, 8-ohm
load, less than 0.026% at 400 watts,
less than 0.0235% at 600 watts, and |
less than 0.0903% at 10 watts. ‘
Damping Factor re 8-Ohm Loads: 64.

Output Impedance: 128 milliohms at 1
kHz, 134 milliohms at 5 kHz, 143 milli-
ohms at 10 kHz, and 144 milliohms at
20 kHz.

Frequency Response: Stereo mode, 20
Hz to 20 kHz, +0, -0.26 dB (-3 dB

below 10 Hz and at 87.2 kHz); ||

bridged mode, 20 Hz to 20 kHz, +0,
-0.51 dB (-3 dB below 10 Hz and at
74.3 kHz). ‘

Sensitivity: Stereo mode, 83.9 mV for
0-dBW (1-watt) output and 1.185 V
for rated output; bridged mode, 41.3
mV for 0-dBW output.

Voltage Gain: Stereo mode, 30.6 dB;
bridged mode, 36.7 dB.

A-Weighted Noise: Stereo mode, —91.7
dBW; bridged mode, —83.6 dBW.

Input Impedance: 16.3 kilohms.

Channel Separation, 100 Hz to 10
kHz: Greater than 81.2 dB.

Channel Balance: +0.02 dB.

k|

Figure 7 shows the amp’s noise
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“Measured Data”). Six decibels of
the difference can be explained by
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reasonably low for so powerful an

amplifier; nevertheless, I'd not ob- -80

ject if it were better.
Figure 8 compares the Sher-
bourn 5/1500 amp’s frequency re-
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sponse for normal and bridged op-
eration. As usual, these curves
were run at 1-watt output into an
8-ohm load. Note the sensitive
vertical scale that I used to reveal
the response difference in the two  Fig.

modes of operation. Often there’s  frequency.

a substantial treble rolloff in

bridged mode, but that’s not true

of the Sherbourn 5/1500. There’s S
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0.51 dB but only half that much in  response.

normal operation.

Input/output phase shift was +12.1° at 20
Hz and —15.4° at 20 kHz for unbridged op-
eration, while in bridged mode, it was
+18.7° at 20 Hz and -19.4° at 20 kHz. Typi-
cally, you expect to find more phase shift
when two channels are bridged than when
they aren’t, so I don’t think these results are
any cause for concern.
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Channel separation was excellent, one of
the strong suits of monoblock designs. Chan-
nel gains were very well balanced, which is
nice to see. Input impedance was lower than
specified but higher than is the case with
many power amplifiers, so it’s fine with me.

One of the Sherbourn 5/1500’s best char-
acteristics is its remarkably uniform output



impedance. I'm not sure I’ve ever seen an
output impedance characteristic quite this
flat: 125 milliohms at 50 Hz (where damp-
ing factor is measured), rising to less than
145 milliohms at 20 kHz! Now, that doesn’t
translate to the world’s highest damping
factor—it’s only 64—but it doesn’t concern
me one whit. A damping factor of 64 is high
enough for all practical purposes. What is
important is that the output impedance be
uniform so it doesn’t change overall fre

quency response if you use speakers that
have crazy impedance curves of their own.
This is one amplifier that meets that criteri-
on in spades!

Use and Listening Tests

I prefer to tread lightly rather than heavi-
ly with a preproduction sample of a brand-
new amplifier from a brand-new company.
And the Sherbourn 5/1500 is an amplifier
with a lot of potential. My major beef with
it (in its present incarnation) is that it
sounded a bit confused in the high end,
which became fatiguing after a while. I no-
ticed this more in my music-listening room
than in my home theater, but I listen more

YOU CAN UPGRADE
THE SHERBOURN FROM
TWO TO FIVE CHANNELS
BY ADDING
AMPLIFIER MODULES.

carefully to music than [ do to videos, so
I’'m not surprised at that. Frankly, I think a
slight adjustment in operating bias might
do a world of good for this amp and let it
capitalize on its strengths—for example, its
marvelously uniform output impedance,
which bodes extremely well for getting

smooth frequency response from hard-to-
drive loudspeakers.

[ didn’t hear any audible effects from the
soft-clipping circuit, which is as it should
be. Even when it’s on, soft clipping should
do nothing until you’re about to clip the
amp, and that’s not likely to happen often
when you have this much power per chan-
nel at your command. But I don’t think I
got close to clipping the 5/1500 in the lis-
tening room. This amp has lots of drive ca-
pability, and the louder I played it, the bet-
ter it sounded.

Whether or not vou ever use the soft
clipping circuit or bridge the amplifier, hav-
ing these features available is better than
not having them. And that underscores the
real strengths of this component and the
essence of this review: The Sherbourn
5/1500 is a value-packed amplifier! Lots of
warts for the buck, great flexibility, easy
upgradability, what seem to be top-quality
parts (I love the input RCAs and the heavy-
duty output posts), and a five-year warran-
ty. In any of its guises, the 5/1500 is a
promising launch vehicle for Sherbourn
Technologies. A
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| n Japanese, I'm told, “Onkyo” means
8 “sound” or “acoustics.” If so, the com-
i pany was well named, for it boasts a
& long and reputable history in sound re-
production. It was also among the first

™ audio companies to embrace the audio
aspects of home theater, and the DV-S501 is
Onkyo’s latest foray into its video aspects.
Onkyo bills the S501 as an “audiophile-
class DVD/CD player”—perhaps because it
has a separate power supply for its analog
sections, perhaps because it does not pro-
vide internal 5.1-channel Dolby Digital
(AC-3) decoding. (I don’t understand why
any manufacturer includes 5.1-channel
Dolby Digital decoding in DVD players
when it logically belongs downstream in an
A/V receiver, integrated amplifier, or pre-
amp/processor.) The player’s analog audio
output is strictly two-channel: stereo when
playing music CDs, Dolby Surround matrix
when playing Dolby Digital surround video
DVDs. I was pleased to see the analog sig-
nals available from a headphone jack with
level control. I was also pleased to see both
Toslink optical and coaxial digital outputs,
so the $501 should be compatible with any
Dolby Digital decoder.

The Onkyo DV-S501 provides video in
the three primary consumer formats: com-
posite video, S-video, and component (col-
or-difference) video. The component-video
jacks are gold-plated, but the others are not.
Oh, yes, there’s a pair of mini-jacks in back
for control links to Onkyo’s Remote Inter-
active A/V receivers and, possibly, other
Onkyo components.

Although the DV-5§501’s rear panel is
pretty conventional, its front sports far
more controls than most DVD players,
many of which require the remote for al-
most every operation. The $501 can be op-
erated quite well from the front panel,
thank you very much, which could prove to
be a lifesaver if you’re as prone to mislaying
remotes as I am. Of course, that panel
carries the usual transport controls (bi-

1

Dimensions: 17V in. W x 4% in. H x 12
in. D (43.5cm x 12.1 cm x 30.6 cm).

Weight: 9.9 Ibs. (4.5 kg).

Price: $599.95.

Company Address: 200 Williams Dr.,
Ramsey, N.]J. 07446; 201/825-7950;
www.onkyo.co.jp.

EQUIPMENT gigielgin=

EDWARD J.

FOSTER

ONKYO DV-S501
DVD PLAYER

directional skip, pause, stop, play, and
open/close), all arrayed to the right of the
disc drawer. But it also carries buttons for
navigating on-screen menus, a jog/shuttle
dial (“Cinema Scan”),
and even a button to
dim or extinguish the
display. When the
S501 is in pause
mode, the “Cinema
Scan” dial enables
you to move back-
ward or forward,
frame by frame; in
play mode, the shuttle ring controls speed
and direction.

As well endowed as the DV-S501’s front
panel is, the 45-button remote is even more
so. It replicates all front-panel transport
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| WAS PARTICULARLY
IMPRESSED
BY THE CLEANLINESS

OF THE DV-S501’S
VIDEO OUTPUT.

controls, though buttons handle the “Cine-
ma Scan” functions. You can fast-scan
DVDs at two, eight, or 30 times normal
speed—forward or backward—by tapping
the remote’s “FF” or
“FR” key multiple
times. (These keys also
work with CDs, albeit
only at two or eight
times normal speed.)
To play DVDs at !4,
Y, or %s of normal
speed, you use the
“Slow” key—but for
forward play only, not reverse. And for
frame-by-frame advance on DVDs, you
press “Pause/Step” multiple times. The re-
mote’s “Title” and “Search” buttons facili-
tate finding specific portions of a disc; you



“When Velodyne announces a new subwoofer, the earth trembles—literally.”
Stereophile Guide to Home Theater, Fall 1997

“The Velodyne subwoofer is one of those rare components | can

* recommend to almost anyone . . . | rank the quality, if not the
magpnitude, of this small California company'’s achievement up

there with Dolby noise reduction and the compact disc.”
Audio, November 1987

Bass.
fioh Regard

In subwoofers, only a single
company has been recognized
as producing the best
subwoofers in the world.
Consistently. Year after year.
That company is Velodyne.
Now, with the introduction of
our new Classic Theater series
subwoofers, we've brought
our legendary performance to
an even more accessible price
point. Hear them. Feel them.

At a dealer near you.

1070 Commercial Street, #101

Velodyne. sz,

www.velodyne.com




use the 10-digit keypad to find chapters and
tracks by number or by time. Titles, chap-
ters, and tracks can be programmed in
whatever order you prefer or set for repeat
play, as can any program segments you des-
ignate (“A-B” repeat). There’s also a “Ran-
dom” button if you like your video eggs
scrambled.

In addition to the usual controls for se-
lecting DVD soundtrack and subtitle lan-
guage, turning subtitling on or off, and se-
lecting camera angle, the remote has a

A NOVEL “ZOOM” BUTTON
ENLARGES
A SELECTABLE PORTION

OF THE IMAGE
BY A FACTOR OF 4.

rather novel control: “Zoom,” which mag-
nifies a portion of the picture to four times
its original area. You can use “Zoom” in
normal or slow-motion play, and you can
change the area you want to magnify by us-
ing directional arrows. (These arrows also
are used to navigate through menus.)

The remote’s buttons aren’t backlit and
are all the same size, but their labels are in a
legible typeface that stands out well against
the background colors differentiating func-
tion groups. Some might find the remote
garish; I think it’s easier to use than the typ-
ical unilluminated remote that lacks tactile
differentiation. Unlike many other DVD
remotes, this one controls only the player
itself; it is neither programmable nor pre-
programmed for other components.

The DV-S§501 can play 3- and 5-inch
DVDs and audio CDs but cannot play other
optical disc formats, such as Video CD.

Measurements

I assessed the DV-S501’s audio perform-
ance with a CBS CD-1 test disc and its
video performance with Lucasfilm THX
and Sony test DVDs. There was no point in
using the Dolby Labs test DVD, because the
S501 does not perform Dolby Digital 5.1
decoding. As 1 mentioned, that’s sensible.
And in this case, it’s also fortuitous, because
the player’s digital-to-analog converters
aren’t quite as good as I expected from an
Onkyo product. They’re not flat-out awful,

but some test results are reminis-
cent of those I used to get from CD
players years ago. For example, note
the filter ripple and the rising high
end (+0.27 dB at 20 kHz) in the
S501’s frequency response (Fig. 1),
not to mention a channel imbal-
ance of almost 0.25 dB.

The DV-S501’s curve of total
harmonic distortion plus noise
(THD + N) versus frequency (Fig.
2) also reminds me of yesteryear’s
converters. Although THD + N is
exceedingly low at 1 kHz (hardly
more than 0.005%) and reasonably
good from 20 Hz to 2 kHz (less
than 0.03%), it rises to 0.056% at
10 kHz and, because of “beats”
with the sampling frequency, peaks
above 0.2% at 18 kHz. (The curve is
for both channels, as their per-
formance was too similar to tell
apart.)

Thanks to the DV-S501’s ex-
tremely low midband distortion,
the curves for THD + N versus lev-
el, which are taken at 1 kHz, are
impressive (Fig. 3). Maximum dis-
tortion, corresponding to just
0.0052%, occurs at 0 dBFS and
drops rapidly below that point.
Linearity also is quite good (Fig. 4):
Error is essentially nonexistent
from 0 to -70 dBES with un-
dithered signals and to —80 dBFS
with dithered data. Worst-case er-
ror is 1 dB at —90 dBFS with un-
dithered signals, 0.5 dB at -100
dBFS with dithered. This player
also fared well in the fade-to-noise
test of linearity error (Fig. 5).

The DV-S501’s analog stages are
excellent. They are virtually noise-
free, as you can see from the third-
octave spectrum analysis of digital
silence (Fig. 6). In fact, the noise
floor proved to be so low that I ex-
tended the vertical scale down to
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-160 dBEFS to accommodate the curve.
There’s a trace of power-supply ripple at
120 Hz, but, at approximately —135 dBFS,
it’s utterly negligible. These results are re-
flected in exceptionally good signal-to-
noise ratios (see “Measured Data”). The top
curve in Fig. 6, an analysis of a —60 dBFS,
1-kHz signal, has some 60-Hz hum; a rise
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in background noise above 30 kHz suggests
a modest degree of noise shaping. Using the
same —60 dBFS signal, I determined that the
$501’s dynamic range was good, if not
earthshaking.

There’s certainly room for improvement
in the Onkyo’s quantization noise (-72.3
dBFS), which characterizes the perform-
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ance of a DAC when exercised over the full
16-bit range. Yet channel separation (Fig.
7), which reflects the performance of the
analog electronics rather than the digital, is
very impressive.

The DV-S501’s output level was a bit
lower than usual but no cause for concern.
Output impedance was reasonably low. The
test results for headphone output level and
impedance suggest that the
player should provide
adequate listening

volume with a

and hue, were within the limits of

experimental error; one can’t ask

for more. On the other hand, there

was measurable chroma differen-
tial gain and phase (shifts in color satura-
tion and tint with changes in scene bright-
ness); the errors were rather modest, but
I’ve found most DVD players perfect in
these respects.

There was no measurable chroma-luma
time displacement, so “painting the colors”
(adding in the picture’s color information)
should not smear the DV-5501’s excellent
basic resolution. Luminance-channel re-
sponse, which determines horizontal reso-
lution, was rather unusual in having a small
dip, a few tenths of a decibel, from 1.5 10 3
MHz. The level did return to 0 dB at the
color-burst frequency, remained tlat at 4.2
MHz, and was down less than 1.7 dB at

5.5 MHz (the limit of the response
sweep). That’s really outstanding video
response.

Use and Listening Tests
My experience with the Onkyo DV-§501
in my home theater bore out my lab results
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MEASURED DATA

PCM AUDIO

Line Output Level: 1.91 V at 0 dBFS.

Line Output Impedance: 440 ohms.

Headphone Output Level: Maximum
voltage, 3.84 V; maximum power, 17.1
mW into 600 ohms and 80 mW into
50 ohms.

Headphone Output Impedance: 112
ohms.

Channel Balance: +0.12 dB.

Frequency Response: 20 Hz to 20 kHz,
+0.27,-0.09 dB.

THD + N at 0 dBFS, 20 Hz to 20 kHz:
Less than 0.2129%.

THD + N at 1 kHz: Below —85.7 dBFS
from 0 to —90 dBFS and below -92
dBFS from -30 to —90 dBFS.

Maximum Linearity Error: Undithered
recording, 1 dB from 0 to —90 dBES;
dithered recording, 0.48 dB from 0 to
-100 dBFS.

S/N: A-weighted, 128.1 dB; CCIR-
weighted, 119.1 dB.

Quantization Noise: -72.3 dBFS.

Dynamic Range: Unweighted, 92.9 dB;
A-weighted, 96 dB; CCIR-weighted,
86.7 dB.

Channel Separation, 125 Hz to 16 kHz:
Greater than 87.7 dB.

VIDEO

Luminance Frequency Response: +0,
-0.3 dB to 4.2 MHz; 1.7 dB at 5.5
MHz.

White (Luminance) Level: 104 IRE.

Black-Level Accuracy: 0.6 IRE high.

Gray-Scale Linearity: Within 1 IRE.

Chrominance Frequency Response:
Less than 10.2 dB down at 2.75 MHz.

Chroma Level Accuracy: 98% to 100%,
depending on color.

Chroma Phase Accuracy: Within 1°,
depending on color.

Chroma Differential Gain: Within 8%
(0.7 dB).

Chroma Differential Phase: Within 5°,

Chroma-Luma Time Displacement: No
measurable error using THX disc.

Overshoot: 0 IRE.

Chroma Burst Level: 42 IRE, peak to
peak (0.4 dB high).

Sync Pulse Level: 42 IRE (0.4 dB high).




If you think it looks ditferent,
wait until you hear it.

The Bose® Acoustic Wave® music
system. A sound difference.

Touch a single burton on this acclaimed,
all-in-one music system—a system no
bigger than a briefcase. You’ll hear
“big, bold sound” that places it “at the
forefront of compact music svstems,”
according to the Chicago Tribune.

In fact, the sound is so rich and
lifelike that people even compare it to
much larger, more expensive compo-
nent systems. No matter what kind of
music you enjoy, the Acoustic Wave
music system brings it alive the way it
was meant to be heard.

All of which is quite remarkable
when you consider this simple, one-
piece stereo system measures just
10.5”H x 18”W x 6.5”D. It fits just
about anywhere, whether at home or

in the office.

Different inside, too.
The key to this sound is our patented

acoustic waveguide speaker technology

inside. No other stereo of any size has
it. Just as a flute strengthens a breath of
air to fill an entire concert hall, the
waveguide produces room-filling sound
from a small enclosure. It’s
a revolutionary concept

that won its team of Bose

engineers the prestigious
Folded inside, our
patented seven-foot
acoustic waveguide
enriches sound.

“Inventor of the Year”
award in the USA.

Easy-to-use features.
The system is technologically advanced,
yet remarkably easy to use. The CD
player, AM/FM radio, and three speakers
are all built in, so you’ll have no wires
or external speakers to hook up. Simply
plug it in and press “Play.” There’s even

a handy credit card-sized remote.

Satisfaction guaranteed.
The Acoustic Wave® music system 1s
available directly from Bose, the most

respected name in sound. Call today,
1-800-897-BOSE, ext. G3744, to learn
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more about the system and to find
out about our 30-day in-home trial
and satisfaction guarantee. Order by
December 31, 1998, and receive free
shipping, a $29 value. And hear just how

different a stereo this small can sound.

For FREE shipping,
order
December 31, 1998.
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to a fare-thee-well. Dolby Digital tracks
sounded superb, but that was because of
the decoder I used, Enlightened Audio De-
signs’ TheaterMaster Ovation (which I re-
viewed in last month’s issue). I'm sure
every serious audio/videophile will use an
external Dolby Digital decoder with the
S501 rather than listen to the Dolby Sur-
round mix from the player’s analog out-
puts. Therefore, I see no point in discussing
the Onkyo’s sound any further.

Its video performance is, however, worth
discussing. It was excellent except for the
chroma differential gain and phase errors,
which were noticeable only in yellows and
greens on test patterns and not on regular
DVDs. I was particularly impressed with
the cleanliness of the luminance and
chrominance information. Snow (lumi-
nance noise) and color shifts and blotches
(chroma amplitude and phase noise) were
hard to discern, even on test signals.
Whether this was due to the DV-§501’s 10-
bit video DACs or not is moot; the results
are what count, and they were superb.

Horizontal resolution was also impres-
sive. The narrowest portion of the Snell &

our website at www.medialab-hifi.com.

Chances are, you spend more time in front of your computer than
your stereo system. You shouldn't have to settle for computer
speakers that can't reproduce good, honest sound.

Introducing the Media Lab® ML-1. It’s designed by
Parasound, well-known for critically acclaimed high
end audio and home theater components. Media Lab
sells directly to consumers, which is one of the many . 5
reasons you won't find another desktop speaker with www.medialab-hifi.com
better sound for the money. But what you will find are
the same designs used in the finest audio components,
including discrete output transistors in both the main and
subwoofer power amplifiers for sweeter treble and deeper bass.
With its unique active servo circuit and direct-radiating construction,
our subwoofer gives you far more bass and less distortion than the
“one-note” bandpass designs used by other manufacturers.

The Media Lab ML-1 comes with a 30-day, money-back guarantee.
To order, or for more information, call our toli-free number or visit

“de|

THE ONKYO DV-5501'S
ANALOG STAGES
ARE EXCELLENT, ITS S/N
EXCEPTIONALLY LOW.

Wilcox test-pattern wedge (corresponding
to a video frequency of 5.5 MHz) was clear-
ly resolved, as was the 5.75-MHz grid on
the same pattern. I have little doubt that the
DV-§501 can deliver far more than 460
lines (the visual equivalent of a 5.75-MHz
video signal); you’ll just need good pro
gram material and a good monitor to see it.
The controls worked well and logically.
Slow-motion, freeze-frame, and high-speed
operation were perfect. The DV-S501 found
fully encoded “I1” frames reliably, never get-

ORDER TODAY

$199

plus shipping and handling

|1-877-63-MEDIA

toll free

ting hung up on “P” or “B” frames that
don’t contain enough information to create
a stable picture on their own. However, as
I've stated in the past, the DVD format does
not allow smooth slow motion or smooth
scanning; DVD supports only frame-by-
frame motion, at an accelerated or a retard-
ed rate. But at least the picture doesn’t
“tear” when you use these special effects, as
it does with videotape!

I'm somewhat in a quandary as to what
overall rating the Onkyo DV-$501 deserves.
The test results are not as impressive as
those from a number of other DVD players
I've tested, but in many applications, the
poorer numbers don’t count. Who cares if
the $501 doesn’t have the most exotic audio
D/A converters if you use a downstream de-
coder and aren’t using those DACs at all?
And except for the chroma differential
gain/phase error (which I didn’t notice
when watching commercial DVDs), the pic-
tures this player delivers are really very satis-
factory. On the positive side, this is a player
that can be operated from its front panel
and whose remote, though not illuminated,
is easy to use. Check it out for yourself. A

Media Lab
d Ld

® ® ® [ ] L [ ] ® ®
Media Lab® 15 regrstered trademark of Parasound Products, Inc




Photo: ©1998, Bill Kouirinis Studio

have only one niggling objec-

tion to this speaker from Thiel:

It should not have as bland a

name as 7.2. Its predecessor, the

CS7, was an outstanding per-

former, but the CS7.2 is much
better. Its sound is sweeter, cleaner,
and more dynamic. Most important,
the CS7.2 delivers a warmth and nat-
ural sweetness in the midrange that I
have not heard from previous Thiel
designs (although the CS6 comes
close). Moreover, it does so without
losing any upper-midrange or treble
detail.

Somehow, I suspect, most audio-
philes are going to forgive Thiel for
not choosing a name for the CS7.2
that is as dramatic as the improve-
ment it brings in sound quality. The
7.2 will quickly generate audiophile
buzz and a reputation for being a ref-
erence monitor whose sound truly
deserves attention.

I have used Thiel speakers in my
reference systems for years, but the
CS7.2 is a breakthrough. It projects
one of the most realistic soundstages
I have heard. In fact, the 7.2 presents
the best of both worlds in high-end
dynamic designs. Although it may
not be as physically large and com-
plex as some of its competitors, it
provides much of the deep bass ex-
tension and power of the biggest
models. Yet it supplies a level of
point-source sound that few large
three- and four-way monitors can
approach. Its imaging and coher-
ence equal that of the finest small
monitors.

However, the CS7.2 is priced at the
reference level: $13,500 per pair. But
unlike many speakers in this sphere
of price and sonic performance, it
needs only one amplifier per speaker,
and you can achieve excellent results
even when using just a single set of
cables.

mpany Address: 1026 Nan-
dino Blvd., Lexington,
Ky. 40511; 606/254-9427;
yww.thielaudio.com; .
“mail@thielaudio.com.

ANTHONY H. CORDESMAN

THIEL CS7.2
SPEAKER

Visually, too, the 7.2 is a loud-
speaker you can live with. As with
most Thiels, the woodwork is impec-
cable and the styling restrained. Nu-
merous curves and soft edges enable
it to blend in with both modern and
classic furniture. And you needn’t re-
move the grille cloth to get the best
sound. Moreover, the 7.2’s narrow
profile and curved front make its
height (55 inches) and size (14 inch-
es wide x 19 inches deep) relatively
easy on the eyes. At 168 pounds, the
7.2 is, admittedly, not a speaker you
casually move around, but it’s easy
enough to position until it’s spiked.

The Thiel’s enclosure is extreme-
ly heavy for its size. Its internally

braced walls are made of 1-inch-
thick fiberboard. Spikes, or “stabiliz-
er pins,” anchor the CS$7.2 to the
floor. All of these features are said to

reduce cabinet vibration, energy
storage, and coloration. The 7.2 uses
the familiar Thiel sloping front baftle
to achieve proper phase alignment.
Rather than being made of rein-
forced concrete, like the CS7’s, the
7.2’s baffle is cast from a composite
material of 80% mineral and 20%
polyester, not to enhance sound
quality but to better resist cracking.
The baffle is as much as 2% inches
thick, has a mass of 60 pounds, and
is shaped to reduce cabinet-edge and
driver-cavity diffraction.

AUDIO/DECEMBER 1998

67




As for technical features, the CS7.2 places
the same emphasis on improved time,
phase, and step response as its predeces-
sor. Phase response is specified at +10°,
Thiel’s step-response graph is exceptionally
smooth, and time error at frequencies
above 300 Hz is claimed to be less than 0.5
millisecond. This may help explain the
CS7.2’s combination of apparent speed, in-
tegration, and driver-to-driver coherence.
Certainly, the CS7.2
rivals the best elec-
trostatics and ribbons
I have heard in these
respects, and it is co-
herent over a much
wider listening area
than any electrostatic
I have auditioned to
date. But do bear in
mind that you need to be at least 7 feet away
from the 7.2 to hear it at its best.

The CS7.2 has new drivers (it’s a four-
way system) and a new crossover, all built
by Thiel. (Of the earlier CS7’s drivers, Thiel
made only the woofer.) I suspect that much
of the C87.2’s improved sound quality is
due to its new 1-inch dome tweeter and 3-
inch upper-midrange driver. (There is also
a 6%-inch lower-midrange driver.) The
tweeter is mounted coaxially in the upper
midrange, using a unique configuration of
a radially magnetized, ring-shaped neo-
dymium magnet about four times the size
of the normal disk-shaped tweeter magnet.
The tweeter uses the same basic moving
system developed for the Thiel CS6 (which
[ use as one of my references). It has a large,
rolled rubber suspension, a short alu-
minum voice coil, and a long magnetic gap
to provide high output and low distortion.
The voice-coil former is made of Kapton to
eliminate eddy-current distortion, and a
copper pole sleeve is used to reduce distor-
tion from inductance. All are engineering
tricks that Thiel has adapted from its
woofer designs and represent a major
change relative to past Thiel tweeters.

The CS$7.2°s 3-inch upper-midrange
driver has the same type of three-layer di-
aphragm as the CS6; it comprises two alu-
minum layers with a thick polystyrene layer
between them. (The diaphragm is heavier
than usual, but Thiel compensates by using
a larger magnet.) This aluminum sandwich
is said to provide exceptional stiffness and

THE NEW DRIVERS IN
THE 7.2s HAVE AS MUCH
RESOLVING POWER

AS ANY RIBBON OR
ELECTROSTATIC DRIVER.

to move cone resonances well beyond the
driver’s operating range; that reduces the
potential for resonance-induced coloration
or a loss of clarity from stored energy. It
also enables the outer aluminum layer to be
shaped optimally for mounting the tweeter,
circumventing a problem of many coax de-
signs, in which the tweeter’s response is ad-
versely affected by its placement in the neck
of a larger cone.

Incidentally, these
engineering details
should tell you that
there is nothing anti-
quated about dynam-
ic driver technology
relative to electro-
static or ribbon driv-
ers. In fact, the step,
impulse, and square-
wave responses of the most advanced dy-
namic speakers are typically superior to
those of ribbon and electrostatic units.

The technical features also reflect Thiel’s
concern with two basic design challenges
that confront a lot of the competition.
Many audiophiles have found that metal
drivers sound hard and tend to ring; conse-
quently, a number of top speaker designers
I know prefer to use silk-dome tweeters. In
the older CS7, for example, Thiel overcame
this hurdle by ensuring that the tweeter res-
onances occurred outside the driver’s oper-
ating range and by inserting a notch fil-
ter—of the appropriate frequency and
Q-into the crossover.

Coaxially mounted tweeters confer cer-
tain advantages in terms of soundstage co-
herence and imaging, but they introduce
the potential problem of diffraction from
the cone driver. If the tweeter is suspended
in front of the cone, the diffraction can be
significant; if it’s mounted in the throat of
the driver, it suffers from a horn-loading ef-
fect imposed by the cone. Thiel, however,
largely resolves this quandary by using a
very shallow cone that provides a more
nearly ideal operating environment for the
tweeter. The tweeter’s response is not sig-
nificantly changed by the movement of the
smallish, upper-midrange cone because the
cone has very little excursion, unlike the
large-excursion woofers in older coaxial de-
signs. (Doppler distortion is not relevant
because the tweeter does not move with the
midrange driver.)
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The CS§7.2’s 12-inch woofer, whose rear
output is coupled to a passive radiator be-
low it, doesn’t seem to be all that different
from that of the CS7. The only improve-
ment Thiel claims for the 7.2’s bass is that
the speaker has a higher impedance that
should enable most amplifiers to reproduce
more natural dynamics. The 7.2’s imped-
ance curve is smoother than in some past
Thiels—with minor dips to 3 ohms at about
3 kHz and from 8 to 10 kHz—so it is rela-
tively easy to drive. I didn’t find any amp or
speaker cable that presented problems.

Nevertheless, the change in bass sound is
important. The CS7’s deep bass was very
good, but it never quite had the power and
life (or “slam”) to match its midrange and
treble. By contrast, the CS7.2’s bass is pow-
erful and deep. This speaker does an excel-
lent job of reproducing all but the deepest
organ pedal tones and synthesizer music.
To hear what I mean, try the opening pas-
sage of any good recording of “Thus Spake
Zarathustra” or Jean Gillou’s performance
of Bach’s Toccata and Fugue in D Minor on
The Great Organ of St. Eustache, Paris (Dor-
ian DOR 90134).

When compared to other full-range
speakers near its size, the CS7.2 does an
outstanding job of reproducing two brutal-
ly demanding sets of bass test tones: the 13-
octave bands of pink noise, from 20 to 200
Hz, on Alan Parsons and Stephen Court’s
Sound Check (Mobile Fidelity SPCD 15)
and “Shake, Rattle, and Roll,” track 18 on
the Gold Stereo and Surround Sound Set-up
Disc (Chesky Records CHE151).

When a speaker is claimed to have a -3
dB bandwidth of 23 Hz to 20 kHz and a fre-
quency response of 25 Hz to 18 kHz, *1.5
dB, I normally assume it is hyperbole—or
true only at a sound level so subdued that it
is of little practical value with music. The
CS$87.2 cannot provide the levels of deep
bass output you’d get from a true sub-
woofer, but it can drive a room into vibra-
tion at frequencies of 25 to 28 Hz; indeed,
the 7.2’s deep bass performance is likely to
be determined more by the listening room’s
size and boundaries than by any of its own
intrinsic limitations. It also delivered the
flattest response I have yet measured using
test tones (from 300 to 30 Hz) on track 18
of Chesky’s Gold Stereo and Surround
Sound Set-up Disc. And it did so at SPLs of
about 90 dB.
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Remote. Refined.

Presenting the New RC2000 Mark II:
We Just Couldn’t Leave Well Enough Alone.

hen we introduced our
RC2000 learning remote

control it was greeted with
spectacular acclaim. Finally, one
sophisticated hand held product
could completely control your entire
home entertainment system. One
reviewer called it the “remote of the
gods.” Another said, “the Marantz
RC2000 has transformed my life.”

High praise, indeed. After we got

done blushing, we set out to do what

we always do—make it even better.
We improved the backlighting and
display, increased memory capacity,
expanded battery life and made the

memory non-volatile. We also added

channel up/down keys, improved
programming functions and made
it more user-friendly.
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440 MEDINAH ROAD
PHONE 630-307-3100 ¢ Fax 630-307-2687 e« WWW.MARANTZAMERICA.COM
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The RC2000 Mark II can
operate everything from your
satellite receiver to your DVD

player and all the audio/video
gear in between. It can even
be programmed to start up your
entire home theater system
sequentially, at timing intervals
you select. You can customize
it to match your exact
requirements. It'l] start your
popcorn maker too, provided it
can be operated with a remote
control!

If you’d like control in your
life, the Marantz RC2000 Mark I1
is all you’ll ever need. There’s
one waiting at your Marantz
audio/video specialist.



Track 18, incidentally, is a good starting
point for determining room placement and
the speaker’s distance from your room’s
front wall. Like many speakers, the C57.2
should be positioned several feet away from
the side walls, although beyond 30° off axis
its midrange dispersion is narrow enough to
work well in moderately sized listening
rooms. Finding the right distance to the
front wall, however, is more difficult because
the Thiel’s bass goes so deep and because
room colorations tend to dominate the bass
with a speaker this good. Nothing works
better for fine-tuning the location of the
CS7.2s than listening for the tightest and
deepest sound with recordings of organ,
bass viol, and cello. Nevertheless, you can
get good initial feedback by using an SPL
meter and the aforementioned track 18.

[ would advise toeing the C57.2s in so
they face the listening position but remain
fairly widely separated. If they are properly
set up, the 7.2s provide excellent depth and
much of the apparent soundstage size and
dynamics that [ normally associate with
large dipole and planar designs. There
should be no hole in the middle and only
minimal changes in sound with head move-
ments. You should get excellent three-di-
mensional imaging that is stable and of nat-
ural size. In addition, there should be a
sweet spot large enough for two or three
people—this is a users-friendly speaker.
Thiels have always been good in this re-
spect, but the C57.2 is the best yet.

I’'m not implying that the Thiel CS57.2s
are particularly hard to position: You can
put them in virtually any reasonable loca-
tion and still get good results. They have su-
perb musical timbre from the low bass to
beyond audibility, and you are more likely
to hear the impact of room colorations
than any inherent colorations in the Thiels.

A properly placed pair of CS7.2s repro-
duces vocals and individual acoustic instru-
ments in ways that are natural and musical-
ly “right.” Once you get them placed for
proper bass balance, string and piano per-
formance is superb. The CS7.2 really lets
you hear the differences between a Stradi-
varius and a Guarneri or a Steinway and a
Bosendorfer. The brass sound is equally
good, and woodwinds are lovely. There is
remarkably little coloration of baritone or
soprano voices; the sibilants in female vo-
cals are particularly natural.

In fact, the CS$7.2’s upper octaves are so
sweet and musical they can seem a bit soft
until you start listening to the timbre of
acoustic instruments and vocals that con-
tain a lot of upper-midrange and treble en-
ergy. Only then do you realize that the new
drivers in the C57.2 have as much resolving
power as any ribbon or electrostatic de-
sign. For example, try the percussion detail
on The Modern Jazz Quartet’s Blues at
Carnegie Hall (Mobile Fidelity UDCD 596)
or the JVC XRCD recording of Ernie
Watts’s Classic Moods (JVC XRCD-0054).
For that matter, try listening to some of the
new Chesky and Classic Records 96-
kHz/24-bit recordings with any good D/A
converter that has 96-kHz/24-bit playback
capability.

The Thiel CS7.2s won’t add space or
depth to the sound. They are not romantic
or euphonic. But with proper setup they are
capable of throwing
such a convincing
soundstage that you
should make every ef-
fort to follow my di-
rections on place-
ment and spacing.
The CS7.2s are never
going to produce
front-of-the-hall
sound; they don’t have the right timbre or
dynamic contrasts. However, they do pro-
vide an excellent illusion of sitting mid-
hall, and they convey an outstanding sense
of natural acoustic space. Indeed, sound-
stage width and depth will be as natural as
the recording permits. This is one speaker
that really shows off the virtues of simple
miking and mixing techniques that pre-
serve ambience and acoustic perspective.

In terms of transient response and trans-
parency, the CS7.2 is revealing without los-
ing its musicality. There are some speakers,
for example, that convey a great deal of de-
tail and information but sound really musi-
cal only with the best audiophile record-
ings. This is particularly true of models that
slightly accentuate the upper midrange in a
bid to add more apparent detail. The C57.2s
avoid this flaw and circumvent any ringing
of the sort that sometimes affects ribbon
and dome tweeters. A good demonstration
of the CS7.2’s ability to preserve musicality
and to resolve the character of individual
instruments can be found on the L’Arch-
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THE THIEL CS7.2
CAN DRIVE A ROOM
INTO VIBRATION

AT FREQUENCIES OF
25 TO 28 Hz.

ibudelli and Smithsonian Chamber Players
recording of the Mendelssohn-Gade Octets
for Strings (Vivarte SK 48307). These musi-
cians play five Stradivarius instruments,
and the special character of Strads comes
through quite clearly. Judy Collins’ vocal
sibilants on Judith (Elektra 111) are a par-
ticularly demanding test, and they provide
another example of the 7.2s ability to re-
produce lots of detail yet still preserve mu-
sicality.

The CS7.2s clearly reveal the differences
between cartridges, CD players and trans-
ports, amps and preamps, and cables. [ cur-
rently use the Kimber Select speaker cables
as a reference, but I also use products from
AudioQuest, Discovery Cable, Goertz, and
Wireworld. Differences between cables real-
ly are a matter of nuances and of subtleties
in low-level resolution. The C§7.2s still got
the best out of my various speaker cables
yet clearly revealed
the nuances and son-
ic differences among
them.

I don’t mean that
the CS7.2s are perfect
or that Jim Thiel
shouldn’t get around
to designing the 7.3
several years hence.
While the CS7.2s are unequivocally great
speakers, my wish list might include more
power and slam in the bass, subwoofer-like
ultra-low bass, greater efficiency, and slight-
ly more dynamic life. (And, as long as I'm
asking for the impossible, why not a built-
in widescreen projector and automatic dig-
ital room correction?)

In the real world, however, the C57.2s
represent a superb mix of design choices
that really enhance the musical listening ex-
perience. They have few rivals, even at
prices up to $17,000 per pair.

So if you are looking for a reference-
quality speaker, you absolutely must audi-
tion the C57.2. And if you think you already
know the “Thiel sound,” you’re wrong. You
still need to hear the 7.2. And you needn’t
worry about falling in love. If you lack the
$13,500 in loose change for a pair of C57.2s,
much of the sound quality I have described
can be found in the CS2.3 for $3,300 a pair
or the CS6 for $7,900 a pair. Indeed, a mix
of these Thiels would be one hell of a com-
bination for home theater! A



JOHN SUNIER

ERGO AMT
HEADPHONES

he Heil Air Motion Trans-
former (AMT), the technolo-
gy that’s at the heart of the
Ergo AMT headphones, has
been around for decades: It
was invented by Oskar Heil
and first used in speakers built by
ESS in the early ’70s. (For more in-
formation, see “You Say You Want a

Revolution,” Ivan Berger’s article on
unorthodox speaker technology, in
the November 1997 issue.) Years ago,
I taped an interview with Heil at his
home for broadcast on my radio

flive

program, Audiophile
Audition. He was
a charming gentle-
man, and the single
omnidirectional
speaker that stood in
the middle of his liv-
ing room had many
unusual and superi-
or qualities, includ-
ing its frequency
response, which
sounded uniform
from anywhere in
the room. I never
broadcast that inter-
view, however, be-
cause when I lis-
tened to the tape, I
couldn’t figure out
what Heil was talk-
ing about and con-
cluded that most
listeners probably
wouldn’t be able to,
either!

The Ergo AMT,
from Swiss man-
ufacturer Precide
{(which also builds

. : speakers that incor-
porate AMT drivers), is the world’s
first high-end headphone to use

these ingenious transducers. {Two
otherwise similar Ergo ’phones have
conventional drivers.)

The application of AMT technolo-
gy in a headphone is a natural, as
some of the obstacles that prevent
full-range speaker reproduction with
an AMT driver are circumvented in a
headphone. These obstacles are not
that different from the problems of
achieving full-range audio output
from electrostatic speakers,
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So what, in simple terms, is the
basic idea behind the Ergo AMT
‘phones? (The brief owner’s pam-
phlet doesn’t even attempt to explain
it. But I will.) It begins, like some
electrostatic designs, with a rectan-
gular diaphragm to which conduc-
tive strips of aluminum foil are
bonded. The diaphragm is then fold-
ed into many narrow pleats, like a
miniature version of a pleated win-
dow covering. As the alternating au-
dio signal travels through the con-
ductive strips, they function like
voice coils and are attracted to and

~ repelled by magnets on either side,

causing the pleats to open and close
rapidly. Air is alternately squeezed
out and sucked in, like a bellows, in-
stead of being pushed and pulled in
the pistonlike manner of a conven-
tional speaker cone. It is said that an
AMT driver moves air five times
more efficiently, thereby producing
greater clarity and sonic detail.

When I unpacked the Ergos, [ was
surprised to discover that they don’t
operate from a ’phone jack but,
rather, from an amplifier’s speaker
outputs. The Ergos include a switch-
box, enabling connection to an
amp’s speaker output terminals. The
amp signal is needed to power the
Ergo AMT’s large 4-ohm drivers in
what really are mini-speakers for the
ears. With my biamped surround
system, I didn’t have easy access to a
full-range speaker-level signal, but I
did have an 80-watt amp with level
controls. Unfortunately, it caused a
low-level, 120-Hz buzz in the ex-
tremely sensitive Ergos, even after
padding down the amp’s output
with resistors. Next I tried a 100-watt
Marantz integrated amp that powers
my surround channels; that solved
the problem.

For most of my listening, I alter-
nated between the Marantz amp and
a Mesa Tigris integrated tube amp.

Company Address: c/o Lauer-
man Audio Imports, 103 West
Fifth Ave., Knoxville, Tenn.
37915; 423/521-6464.
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Because I couldn’t use the stereo head-
phone jack on the front panel of the Tigris,
I connected the Ergo switchbox to the 4-
ohm speaker terminals on the Tigris’s rear
panel.

The Ergo AMTs are much closer to ear-
canal ’phones, such as Etymotic’s ER-4S,
than they are to conventional “crush-the-
ear” types. Like the dynamic and electrosta-
tic headphones from Jecklin and the dy-
namic AKG K1000s, they keep their drivers
entirely away from the pinnae (outer ears).
This has several advantages. Nothing press-
es against the head, so many people find
that this headphone type provides maxi-
mum comfort. Further, because the ridges
and valleys of the pinnae are not com-
pressed against the head, their intrinsic
ability to supply directional cues is fully re-
tained. Additionally, open drivers produce
some leakage, with signals from each ear
going around the head to the opposite ear;
this is like the mixing of left and right sig-
nals, or interchannel crosstalk, that occurs
when you listen to speakers. The effect is a
liability with loudspeakers, because it nar-
rows the soundstage. But it’s an asset with
the Ergos, as it alleviates one of the most
annoying aspects of headphone listening:
the sense that half the band is jammed in
your left ear while the other half is in the
right.

With binaural source material, having
the drivers away from your head is particu-
larly advantageous. Because the natural
shape of your pinnae is retained, the Ergos
supply a more accurate localization than
headphones that press the ears against the
head. With stereo recordings, the leakage of
one channel’s signal into the opposite ear
inhibits the illusion that sounds are occur-
ring inside your head rather than outside it.

Weighing 20 ounces (580 grams), the Er-
gos feel heavier and heftier than most other
headphones. They also have the widest
headband of any ’phones, being nearly the
same width—32 inches—as the rectangu-
lar driver housings. But the headband fea-
tures a thick foam pad to soften the weight
of the phones on your head. Two narrow
foam pieces at the back of each driver hous-
ing prevent the Ergo AMTs from falling off
your head as you bend forward. No sliding
adjustment of the drivers on the headband
is necessary; they are so large that they will
line up with most people’s ear canals just

fine. Without the usual adjustments, the
overall design is sturdier and less subject to
resonances.

When I compared the Ergo AMTs to
non-AMT Ergo and Jecklin ’phones, they
shared a common sonic characteristic: very
natural distancing from the sounds in the
source material and a more palpable sense
of the acoustic environment in which the
music was performed. It is the exact an-
tithesis of the effect of those high-end
headphones (especially electrostatic de-
signs) that seem to
put an acoustic mag-
nifying glass on the
music. Initially, it
may seem as though
something is missing,
but with more re-
laxed and extended
listening, the amaz-
ing depth of detail
and transparency comes through; few
’phones would be less fatiguing for extend-
ed listening sessions.

The Ergos’ dynamics are excellent, and
transient response is fast. They also share
with high-end loudspeakers a hypersensi-
tivity to the slightest fault in ancillary com-
ponents. If you put your ear close to any
loudspeaker with the volume down, you’ll
normally still hear some buzz or hum, no
matter how wonderful the S/N specifica-
tions of the amp and your other equip-
ment. When the sensitive Ergos are con-
nected to the same amp’s speaker terminals,
you’ll hear that buzz intensified. (This
plagued two of the three circuit modes in
the Tigris amp—the tube-tweaker’s special.
The Tigris has three selectable modes of op-
eration: all-triode, all-pentode, or mixed
pentode/triode. But there was little oppor-
tunity to explore why there is so much fuss
about triode sound when using the Ergo
’phones, because both the triode mode and
the hybrid position generated a buzz. Only
the all-pentode mode—and a moderate
amount of feedback, which is also ad-
justable!—offered relief and a silent back-
ground. This allowed the Ergos to perform
at their best.)

I listened to standard stereo and binaural
CDs using the Ergo AMT "phones; in addi-
tion, I used my reference headphones (the
AKG K1000s) and Grado SR80s. One of my
longtime favorite test discs is Testrecords 1, 2
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THE ERGO AMT’S
DYNAMICS
ARE EXCELLENT, AND

TRANSIENT RESPONSE
IS FAST.

& 3 Selection, a gold CD on the Opus 3 label
(CD 99500). Track 2 is a guitar quartet
playing a transcription of a Telemann con-
certo, and track 3 is a five-piece traditional
jazz band performing “Buddy Bolden
Blues.”

When [ listened through the Ergos, the
four guitarists seemed farther away and the
string overtones were not as prominent as
with the Grados. But the Ergo "phones con-
veyed a better sense of the church in which
the single-mike recording was made, more
like the ambience ren-
dered by my reference
‘phones. In the jazz
selection, I noted an
even greater sense of
hall ambience with
the Ergos. Switching
from tube amplifi-
cation to solid-state
power brought the
guitarists closer to the listener on the Ergos
while making their string noises almost an-
noying on the Grados. With my AKG K1000
’phones powered by a dedicated AKG Class-
A amp (a combination that costs more than
twice as much as the $1,000 Ergos), the sim-
ilarities in the AKG’s and Ergo’s off-the-ear
drivers showed up in improved naturalness
and a reduced tendency for performers in
stereo recordings to be split between one ear
and the other. The jazz track again had a
good feeling of acoustic space on the Ergos,
but some of the subtle accompanying
sounds—e.g., the musicians moving around
and instrument mechanical noises—were
missing when compared to the AKGs.
Switching to solid-state power only margin-
ally improved this.

I also used a stereo CD of the Gilbert Kap-
lan Edition of Mahler’s Second Symphony
with the London Symphony Orchestra
(Conifer 75605 51277). The rich, massed
string tones at the beginning of the work
were reproduced with a good sense of hall
ambience when the Ergos were powered by
the Mesa Engineering Tigris amp, but I
heard more string overtones when I used
the Marantz amp; the Marantz also im-
proved the fill between my ears. With this
setup, the Ergos acoustically placed me in
about the tenth row (orchestra) of the con-
cert hall; the AKGs set me up in the first
row, and the Grados put me on the podi-
um! The dynamics were awesome with the
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Ergos, but the AKG 'phones surpassed them
in high-end extension and air.

When I auditioned the Ergos with binau-
ral CDs, the out-of-head effects were better
than with the on-ear Grados and as impres-
sive as with my reference AKG ’phones. The
Ergos, though, made the sound almost too
mellow.

When I first tried out the Ergo AMT, |
thought it would be ideal for binaural lis-
tening. I was right. The first binaural CD |
used was Vox Humana, with Stefan Palm
(Projekt Freies Kunsthaus LC8139), a pipe
organ recording captured live in a cathedral
in Aachen, Germany, with the Aachen dum-
my head binaural microphone. The second
binaural disc was Gerslwin to Sousa (Grado
Signature Recordings, no catalog number),
a recording of the brass quintet Solid Brass
made by Joe Grado with his own spherical
semi-binaural mike system. (Editor’s Note:
These two binaural CDs are available from
The Binaural Source, Box 1727, Ross, Cal.
94957; 800/934-0442.—A.L.)

On the Vox Humana disc, the toc-
cata from Léon Boéllmann’s Suite Goth-
ique is a stirring pipe
organ demo track,
and with both tube
and solid-state amps,
the Ergo AMT head-
phones rendered a
most believable sense
of the cathedral’s
huge interior space.
With the solid-state
amp, the sound seemed more palpable and
acquired a slightly stronger high end. The
Ergo AMTs’ low bass reproduction was al-
most as good as with the Grado SR80s. (In
my opinion, the Grados have the edge in
bass response over all other "phones.) How-
ever, the Grados and the reference AKGs re-
vealed more of the subtle overtones of the

| pipes and their occasional chuffing sounds.

Listening to the Solid Brass CD with the
Ergos, I felt that the sense of recording
space was overpowering; I got the impres-

| sion that the quintet had been miked at too

great a distance. But with the AKG and the
Grado headphones, the balance was better.
The Grados yielded the best brass “blat” on
attacks, reproduced xylophone transients
with great clarity on two Gershwin pre-
ludes, and did a fine job with other percus-
sion instruments.
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WITH THE ERGO AMTs
AND BINAURAL CDs,
OUT-OF-HEAD EFFECTS

WERE AS GOOD AS WITH
MY REFERENCE AKGs.

I also listened to solo violin tracks using
all three ’phones and both amplifiers. The
Grados were too shrill on most, while the
Ergos sounded just right when powered by
the solid-state amp.

The switchbox is more than just a switch-
er between loudspeakers and the Ergo AMT
headphones: It also contains a simple
equalization circuit that the designers feel is
needed to make the frequency response
more pleasing, rolling off some of the high
end for a mellower sound. When 1 first
learned of this, 1 was concerned; extensive
listening did not alter that reaction. So I
opened the little black box that says “Made
in Switzerland.” Inside I found each chan-
nel lead was bridged by a large capacitor, a
small capacitator, two 5-watt resistors, and
asmall coil.

After seeing this, [ bypassed the switch-
box by feeding the signals from the amps
directly to the large, six-pin plug on the
headphone cable. (Using alligator clips, I
soon identified the correct four pins.) Voila!
The missing high end! Distinguishing the
Ergo AMT ’phones from my reference AKG
K1000s now became
an extremely difficult
task; they sounded al-
most identical!

Even when I used
the tube amps, the
iber-mellowness I
had noticed earlier
with the Ergo AMTs
had vanished. And
though the highs were still less extended
than with the solid-state amp, I felt the sun
had come out! I think Precide should add a
switch on the box to enable you to bypass
the equalization. An alternative approach
would be to provide a separate six-pin sock-
et like the one on the box, with pigtails to
hook up directly to a small amp. On the
other hand, with certain amps you may not
want to disable the equalization in the
switchbox after all.

I would like to try the Ergos without the
box but with a good Class-A amp of about
50 watts output, which might be a synergis-
tic combination of great potential. So, why
didn’t I power the Ergo AMTs with the AKG
Class-A headphone amp? Because the
4-ohm load might have destroyed the amp,
according to AKG’s Vienna-based service
center. A
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ver since KLH stopped making
an all-in-one hi-fi, “respec-
table” audio manufacturers
have pretty much ignored
those who want something a
little less complicated than a
system of separate components.
KLH made a bundle selling a turn-
table, tuner, and amp in a single en-
closure. And for good reason: The
KLH Model Twenty-Four had credi-
bility, despite its single-box topology.

Not everyone wants separate com-
ponents. There’s a potentially huge
market of music lovers who want
high-quality sound but don’t want
the expense of buying separates. Nor
do they want to suffer the pitfalls of
component matching and installa-
tion, not to mention having to sacri-
fice the yards of shelf space needed.
What they want is a painless way to
acquire a music-making machine
that produces the right noises.

The KLH Twenty-Four (and the
portable Model Eleven) gave every-
one from impoverished students to
space-starved apartment dwellers a
compact, all-in-one system of which
they didn’t have to be ashamed. In
the 30-year interim, we’ve seen the
loathsome music centers of the '70s,
the gimmicky mini and micro sys-
tems of the ’80s and ’90s, boomboxes
with ideas above their station, and as-
sorted other one-shot wonders. But
none of them quite had the right
stuff. At the other extreme were,
and are, adventurous efforts like the
Arch, from Marantz, and myriad
systems from Bang & Olufsen and
others that ei-
ther ignore
price and size
limits or veer
too far from
the KLH mod-
el of no-frills
simplicity.

Back in the
June issue, in
“Mondo Audio,” I discussed the re-
birth of combo units and mentioned
that I was especially taken with a new
product from Linn, a company not
known for a populist approach.

THE CLASSIK HAS ALL
THE SONIC TRAITS
THAT SEEM TO ELUDE

MOST ONE-BOX
SYSTEMS.

AURICLE

KEN KESSLER

LINN CLASSIK
CD PLAYER/
INTEGRATED AMP

Linn’s Classik struck me as the near-
est any company has yet come to
producing a KLH Model Twenty-
Four for the *90s—or, given the date,
the next millennium.

To recap for those who missed my
column in the June issue, Linn shoe-
horned a full-
function inte-
grated amp,
a CD player,
and a clock into
a chassis that’s
just 3 inches
high, 12¥2 inch-
es wide, and
12 %
deep. Blessedly, the basic package

inches

doesn’t include speakers, so you have
more freedom than was offered by
KLH. (However, Linn does make a
couple of speakers it would love to

see you connect to the Classik, in-
cluding a new iteration of the Kan.)
While not including speakers
might seem to betray the hi-fi-in-
a-box simplicity of the KLH, a bit
of flexibility never goes unappreci-
ated—especially in the United
States, which is awash with stupen-
dous loudspeaker bargains. And it
would be a shame if those who
bought the Classik were denied con-
necting it to something like Mag-
nepan’s SMG ¢, Martin-Logan’s Aer-
ius i, Sonus Faber’s Concertino, or

Company Address: 4540
Southside Blvd., Suite 402,
Jacksonville, Fla. 32216; 904/
645-5242; www.linn.co.uk;
linnincorporated@compuserve.
com.

AUDIO/DECEMBER 1998

77



other speakers that ooze elegance. Suffice to
say, I tried the Linn Classik with a wide
range of speakers, from high-sensitivity
minis to watt-hungry Italian two-way boxes
to vintage electrostatics, and power wasn’t
really an issue.

Although so much has been included in a
box smaller than most stand-alone CD
players, Linn opted for minimalism in de-
signing the Classik’s front panel and was
able to do so because its remote control is
button-filled. In the lower right-hand cor-
ner of the front panel
are the on/off switch
and an LED to indi-
cate power on. Direct-
ly above it is the CD
tray. Just off center is
a Y-inch headphone
jack, Linn bravely as-
suming that Classik
owners
grown-ups’ headphones instead of some-
thing pilfered from a personal CD player.
The left-hand third of the panel contains
the display, the CD transport buttons, and a

would use

standby switch. Below them are pushbut-
tons for muting, cycling forward or back
through the available sources, and lowering
or raising volume,

At the rear, Linn has provided gold-plat-
ed phono jacks for a tuner, an auxiliary
source, tape in and out, and tape monitor-
ing (i.e., one tape deck in record/playback
mode and another used just as a source).
There are also preamp outputs, so the Clas-
sik can serve as a preamp or as a CD player
feeding a second preamp. And there’s an
IEC three-pin socket for the AC cable and
two sets of speaker connectors, for running
two pairs of speakers or for bi-wiring a sin-
gle pair.

Although the Classik is fitted with the
mandatory-in-Europe CE speaker connec-
tors, this shouldn’t be a problem in the U.S.:
Linn supplies 16% feet (5 meters) of cable
correctly terminated to satisfy the evil bas-
tards in Brussels. | would imagine that all
American Linn dealers can terminate what-
ever cable lengths you require with the cor-
rect plugs. (Further, those of you with a
smidgen of global awareness will get a taste
of what European audiophiles must suffer
because of boneheaded bureaucrats.)

Classik’s CD player uses Linn’s own
pickup and decoding technology. No func-

WHERE LINN’S CLASSIK SIS
MOST BETRAYS
ITS HERITAGE IS IN

ITS SWEET TREBLE AND
WARM MIDBAND SOUND.

tion has been omitted because of space con-
siderations; the only thing missing is a digi-
tal output. Although the front panel con-
tains just four buttons directly related to
player operation—open/close, play/pause,
track-select forward, and track-select
back—the 56-button remote has (in addi-
tion to the basics) controls for search and
index functions, display options, intro scan,
and repeat, random, and shuffle play. Linn
probably could have gotten away with de-
priving its audience of assorted track read-
outs but chose in-
stead to include the
track and in-
dex number, elapsed
track time, remain-
ing track time, total
disc time, and tot