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ON OUR SYSTEMS,

The drama of sunrise over the lunar surface. 711e majesty ofan interstellar probe sailing through the cosmos. Or

the stunning effect of rubber antennae sprouting from the scalp of a middle-aged man. On a Pioneer. Projection

714 everything you watch seems larger than life. With screens up to fifty-five inches and our exclusive
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cinema wide technology that gives you more picture than any conventional television set, Pioneer TVs provide

real theater impact. So why not put one of our projection televisions into your home? After all, they can

transform just about any program into a viewing experience of epic proportions. 0,0 PIONEER
The Art of Entertainment
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Bloodier blood, scarier scr
other benefits of USSB

USSB digital entertainment is breakthrough, state-of-

the-art transmission of television programs in the form of

digital information. The result is a sparkling, super clear

picture comparable to laserdisc quality. Plus sound that's

unsurpassed even by digital CDs. The effect is startling.

Action scenes become more exciting, love scenes more

romantic, and the landscapes will take your breath away.

It is quite simply the sharpest, most brilliant picture and

clearest sound ever broadcast.

IT COMES TO YOU FROM OUTER SPACE.

What makes it possible is the remarkable new technology

from RCA called the Digital Satellite System. Because it

uses the largest, most powerful communications satellite

ever launched, it broadcasts up to 150 channels of perfect

digital signals that can be picked up

by a tiny 18" satellite dish.

THE BIGGEST HITS ON THE

SMALLEST DISH:'

Once you
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earns, sweatier palms and
digital entertainment.

exclusive original programming including

comedy, movies, documentaries, family

series and sports specials. Plus classic

and contemporary

films on Cinemax.

Movies from the

60's, 70's and 80's

on FLIX, and non-

stop movies on The

Movie Channel.

You'll also get great

music videos on MTV and VH-1,

unique comedy on Comedy Central,

great children's programs on Nickelo-

deon, and classic television on Nick

at Nite. As well as quality women's

programs on Lifetime and the 24 -hour -

a -day fast -paced All News Channel.

Plus our pledge to provide you with

the very highest level of customer

service and support...24 hours a day,

365 days a year.

A SAMPLE OF THE THE

MOVIES YOU GET EVERY

Showtime
Sleepless in Seattl,

R.IX
They Call Me Mr Tibbs

MULTICHANNEL MAGIC. With USSB, you get

five distinct channels of HBO, three channels of Showtime,

two versions of The Movie Channel, three channels of

MENDDUS CHOICE OF

TIME YOU WATCH USSB.

Age of Innocence

HBO 2
Beverly

Cinemax, as well as FLIX. Fourteen

distinct premium channel choices

every time you sit down to watch TV.

It's a movie -lover's paradise.

ONE MONTH FREE! To intro-

duce this dazzling new dimension of

television pleasure, we're offering

everyone who purchases an RCA

Digital Satellite System-ONE FREE

MONTH of all our great channels.

Experience the power of USSB digi-

tal entertainment on the new RCA

Digital Satellite System. Visit your

RCA dealer or satellite TV retailer

today, or call 1 -800 -BETTER TV for

more information.

USSB
EXPERIENCE DIGITAL. ENTERTA: NN11-:NI

Enter No. 42 on Reader Sent ce Card
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FAST

otpourri time. Let me call your
attention to a new column,
"PlayBack," which will always be
located just under the back cover of
the magazine. We intend to have
three to five short equipment

reports on each "PlayBack" page. Even
though "PlayBack" may look like .a new
products column, it is the result of
hands-on reviewing from hard-nosed
reviewers. Let us know how you like it.

An updated edition of New Ears: The
Audio Career & Education Handbook was
released by Mark Drews, the compiler and
editor, about a year ago. This is the best
single source I know of for information on
courses in sound engineering, music
recording, and music technology. Ken
Pohlmann reviewed the original edition in
our January 1992 issue, saying that it could
save hours of personal research. More than
100 programs are covered in detail,
including university, trade school, and
home study plans, while a master directory
lists over 400 audio programs worldwide.
Aside from updating the basic information,
this edition includes profiles of several
audio -related careers. One section lists
names and addresses of magazines and
journals, broken down into pro, trade, and
consumer titles. New Ears is available for
$24.95, postage paid, from New Ears
Publishing, 1033 Euclid Ave., Syracuse,
N.Y. 13210-2661; phone, (315) 425-0048.

I'm not usually much interested in
dictionaries, though I'm glad to have in my
working library well -used copies of the
IEEE Standard Dictionary from Wiley and

FORE -WORD

Glenn White's The Audio Dictionary from
the University of Washington Press.

Cheaper and more appropriate for "the
man in the hi-fi store" is the Consumer
Electronics Product Terminology Dictionary

from the Consumer Electronics Group of
the Electronic Industries Association. The
definitions are arranged by topic, covering
accessories, home audio, camcorders,
computers, FAX, mobile electronics,

telecommunications, television, and
videocassette recorders with LaserDisc
players. My basic quibbles are some wrong
definitions and too many too -technical
terms lumped in with the ones no one
needs to have defined. I think both could
have been solved with some more back-
and-forths between the editor(s) and the
people who actually generated the words
and definitions. The book doesn't pretend
to be exhaustive, with only a few dozen
words covered in each section, but the
$4.50 price is right. It's also available on
computer diskette. The CEG/EIA is
located at 2001 Pennsylvania Ave., N.W.,

Washington, D.C. 20006-1813; phone,
(202) 457-8700; FAX, (202) 457-4901.

Hotcake bills itself as the "Handbook of

a Thousand Common Acronyms to Know
in Electronics" and covers communications,
IC design, signal processing, computer
architecture, video, graphics, networking,
and software. Also included are acronyms
for worldwide standards, standards
organizations, industry societies,
consortiums, and many government
agencies and programs, as well as some
terms from electronic engineering and
business. Costing $9.75 an issue or $29 for
four issues, this 24 -page soft-cover

pamphlet is published twice a year by
Rothschild & Associates, 175 Knibloe Hill
Rd., Sharon, Conn. 06069-2215; phone,
(203) 364-1915; FAX, (203) 364-1917.
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The infinitely recordable,
totally portable, virtually
unshockable, all digital

Sony MiniDisc.

Buy a MiniDisc player-earn
MiniMoney - get tree MiniDiscs.

Got it? Lip to 19 discs tree
with selected players.

Go get it.

Call 1-800-921-7669
or see store for details.

Offer good through 12/31/1994.
©1994 Sony Electronics Inc. Reproduction in whole

or in part without permission is prohibited. All tights reserved
Sony and MiniDisc logos are trademarks of Sony.



r_Piatech Speaker I
Known for its large speakers,

Duntech now has a compact
model, the PCL25, which is just
over 2 feet tall and a foot square.
Like all Duntechs, the PCL25 uses
a vertically symmetrical driver
array, here using twin 6.3 -inch

NAT'S
Spica Speaker

The "TC" in the Spica TC-60
stands for "Time -Coherent,"
a property the company says
is derived from the speaker's
distinctive sloping baffle, an
acoustical blanket that helps
control dispersion in the lower
treble and reduce cabinet
resonances, careful driver
matching, and a crossover said to
eliminate time -delay errors.
The speaker is available in oak,
black lacquer, and dark cherry.
The optional Gravity Stands
shown weigh 30 pounds apiece
and can be sand -filled; they have
tilt and height adjustments.
Prices: TC-60, $795 to $895 per
pair, depending on finish;
Gravity Stands, $250 per pair.
For literature, circle No. 100

Jensen
Center -Channel Speaker

Jensen's CS225 center -
channel speaker combines
two 5 -inch woofers with a
2 -inch tweeter, producing
a frequency response of
70 Hz to 20 kHz. Rated
sensitivity is 94 dB,
allowing use with
low -powered amplifiers.
The system is shieldec,
and the cabinet
is finished in
black ash. Price:
$99 each.
For literature,
circle No. 102

FIN

Parasound
Powered Subwoofer

The model designation
of the GMAS-18 stands for
"Great Mother of All
Subwoofers" and for its
18 -inch driver, which has

.a 21/2 -inch excursion. Its
specifications include
103 dB maximum SPL
(with 3% THD) at 10 Hz
and 131 dB maximum SPL
at 40 Hz; THD at more
typical levels is rated at

0.05% or less from 20 to
80 Hz. A modified, bridged -
mono version of Parasound's
THX-certified HCA-1200"
amplifier, designed by John
Curl, is included; the amp
delivers more than
650 watts continuous, with
a 75 -ampere peak. The
subwoofer cabinet is
finished in gloss black with
rosewood accents. Price:
$3,850 each.
For literature, circle No. 103

woofers flanking a 1 -inch dome
tweeter. Array dimensions are
calculated to produce coincident
sound at a 12 -foot listening
distance. Frequency response is
55 Hz to 20 kHz, ±3 dB, with less
than ±30° phase variation
between 150 Hz and 15 kHz.
Sensitivity is 89 dB, and
impedance is 4 ohms. Rosewood
as well as several other exotic
wood finishes are available.
Prices: $1,995 per pair; stands,
$295 per pair.
For literature, circle No. 101

Boston Acoustics
Center -Channel Speaker

Stacking the tweeter above
the midrange in the Boston
Acoustics Lynnfield VR12
promotes the wide horizontal
and limited vertical dispersion
a center -channel speaker should

have. Its three-way design, with
dual 61/2 -inch woofers, brings the
bass cutoff point (±3 dB) down
to 58 Hz. The vertical bar in
front of the tweeter is Boston's
Amplitude Modification device,
to counteract resonant peaks.
Price: $400 each.
For literature, circle No. 104

AUDIO/NOVEMBER 1994
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Newpoint Surge Protector

Designed to protect audio and
video equipment against line -
voltage surges, the AV100C, from
Newpoint, has seven outlets plus
a surge -protected TV -cable
passthrough. The company says
it will repair or replace any A/V

Pioneer CD/LaserDisc Player

convenientPor CD play,

Pioneer's CLD-D503 combi
player has a separate sub -drawer
set into its LaserDisc drawer; for
convenient LaserDisc play, it
automatically reverses from side
A to side B, within 8 seconds.

Polyfusion Amplifier

The Polyfusion Model 860 is
rated at 100 continuous watts per
channel, at less than 0.01% THD,

H AT'S NEW

products damaged by
surges while plugged
into the unit, to a value
of $10,000. The AV100C
can handle a 15 -ampere
load and is rated at

330 V and 360 joules. Other
features include a recessed power
switch to prevent accidental
turn-off, a right-angle plug that
does not protrude far from the
wall, and an audible alarm that
warns of lapses in protection.
Price: $49.99.
For literature, circle No. 105

el
111111 IND

nal ON MINIM

A one -bit D/A converter is
used. Digital video processing
boosts picture S/N to 50 dB,
and a digital time -base corrector
reduces picture jitter. A system
remote control is included.
Price: $650.
For literature, circle No. 106

into 8 ohms. Both
balanced and
unbalanced inputs
are provided. The

design uses MOS-FET
technology, d.c. coupling,

servo control, and a fault -
protection system that mutes
both input and output if
temperature, output d.c., supply
current, or line voltage gets too
high. A manual muting switch is
also provided. Price: $2,850.
For literature, circle No. 107

SOTA Turntable
A 24 -pole, synchronous

motor and belt drive spin
the SOTA Moonbeam's
high -density polymer
platter. A medium -mass,
straight -tube tonearm
with fixed headshell is
included, as is a tension -
hinged dust cover.
Price: $379.
For literature, circle
No. 108

Enlightened Audio Designs
D/A and Surround Decoder

The TheaterMaster, by
Enlightened Audio Designs,
combines a D/A converter
with a surround decoder-
and can even double as a
preamp, thanks to its remote
volume control, six sets of
analog line and digital inputs,
analog and digital tape inputs
and outputs, and front -panel
microphone input. A Zoran

38001 decoding computer is
also built in, making this
perhaps the first home
component that can decode
5.1 -channel Dolby AC -3
signals; a plug-in decoder for
Digital Theater Systems'
Zeta -Digital 5.1 -channel
audio format is planned.
The TheaterMaster also
provides HDCD audio
decoding, Price: $5,950.
For literature, circle No. 109

AUDIO/NOVEMBER 1994
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AUDIO ETC
EDWARD TATNALL CANBY

TAPELESS
RECORDING

he Age of Magnetic Tape,
1950 to 1995: Are we at the
end of an era? It most cer-
tainly looks that way.

Recently I attended a clas-
sical recording session in

New York, the first I'd been to for
quite some time, a whole evening on
location in a large Catholic church.
It turned out to be state of the art
and much, much more-and, at
least for me, full of astonishing sur-
prises. How things are changing! In
the "remote" control room, an office
in this big, opulent church, I looked
at thousands of dollars of recording
and monitoring equipment, all of it
the very latest, ready for a long
evening of recording. But there was
no tape.

NO TAPE?? Almost none. To the
best of my knowledge, one small
smidgeon of the stuff, enough for, at

a guess, a few minutes or so of the
old-style recording, was inside a
modest DAT unit, two-thirds rack
size, not even the primary medium
out of no fewer than three systems
recording si-
multaneously.
This in con-
trast to the
great cartons
of tape reels,
10 inches and
up, at past ses-
sions, the hun-
dreds of miles

tiny compared to many a giant. As
far as I could figure, it boasted a
huge catalog, at the time of my visit,
of exactly one available CD, and sev-

eral more listed but as yet unre-
leased including the music being
recorded that very evening. Normal
advance publicity. Yet don't our au-
dio innovations often begin with
technically super outfits, which are
small in terms of production and
sales? In this day and age of over-
weening bigness, yes! It's obvious,
no matter how the biggies may
churn and toss to keep up. Smallness
is innovative. Bigness bogs.

The absence of recording tape was
just the beginning. There were also,
for me, fascinating musical connota-
tions in this session and the same for
numerous earlier audio innovations
and procedures out of the past, sud-
denly updated. Start with the music.

Epiphany is the brainchild of two
men named Kipnis, the second and
third generations in a distinguished
musical family that many will know
from the recent and more remote
past; I have been familiar with the
work of all three. Kipnis I, Alexan-
der Kipnis, was one of the finest bas-
so singers in the early part of this
century, born in the Ukraine, edu-
cated mainly in the German areas
before World War I, picked up at a
relatively late age (like Kirsten
Flagstad from Norway) by the ever -
zealous Metropolitan Opera in New

York, where
he became a
household
name. Kipnis I
would now be
103, though I
remember his
marvelously
resonant voice

well enough; he was not at our
recording session.

Kipnis II, Igor Kipnis, has long
been well known in the musical
world as a harpsichordist and
fortepianist, very much alive today,
the son of Alexander and an equally
pure musician, though both can be
heard on records. Igor made his

THE BIGGIES MAY CHURN

AND TOSS TO KEEP UP,

BUT BIGNESS BOGS;

SMALLNESS IS INNOVATIVE.

of obscenely wide
ribbon running at obscenely fast
speeds -15 ips, 30 ips-which fed
the big, old recording machines of
umpteen million sessions in the
past! No tape. How soon will this be
the standard setup? Any day.

Paradoxically, the new record
company, Epiphany Recordings, is

AUDIO/NOVEMBER 1994
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debut and reputation as a harpsichordist,
somewhat to my amusement at the time,
because until he came along, all extant
harpsichordists were little people, begin-
ning with the minuscule but dramatic
Wanda Landowska, the Mother Superior of
the harpsichord movement, who was per-
haps 41/2 feet tall. The succeeding well-
known players weren't much bigger, in-
cluding a number I knew: Ralph
Kirkpatrick, Putnam Aldrich in Boston,
Edith Weiss -Mann of Hamburg and New
York. All were mousy. Igor Kipnis was a gi-

ant in comparison. He made the harpsi-
chord (or fortepiano) look small and prob-
ably feel small as well. Kipnis II, like his
father, was a pure musician and artist (he is
Epiphany's Artist & Repertoire man and
prime performer as well). Kipnis H even
sports the Jeffersonian side curls in his hair
that are now a musician's trademark. I
gather he is not the least interested in au-
dio engineering except for practical pur-
poses. Throughout our recording session
he stayed mainly in the "live" musical area,
down in the church nave, with some musi-
cal friends, paying occasional brief visits to
Engineering headquarters. Entirely pleas-
ant to all on hand, including me, but dis-
tant from all that equipment. Without Kip-
nis III, where would he be? Lucky he, to
have, in turn, a Kipnis son who lives in our
world and with obvious pleasure.

Kipnis III, son of Igor, grandson of
Alexander, is Jeremy Kipnis. Not a name
that comes from the Ukraine. When I first
heard about this joining of Ks and found
that it was Igor, not Jeremy, who ap-
proached Audio with a request to send
someone to the recording session, I
thought it sounded all too much like a
dominating papa financing a doting, but
maybe not so talented, son for his own
recording company. Two minutes with Je-
remy Kipnis, and that idea flew out the
window in a hurry. Kipnis III is a born au-
dio man well on his way to genius (my per-
sonal opinion). Whatever papa, Kipnis II,
might do to help Jeremy would be just fine,
but Kipnis III is clearly able not only to as-
semble fabulous audio equipment on his
own but also to modify it, even in coopera-
tion with top equipment company engi-
neers and other audio men of his genera-
tion. So with Igor and Jeremy, we have a
real symbiosis, a pure musician and an

equally pure audio man, and all in the fam-
ily. Interesting.

Jeremy has an engineering partner,
Karim Ibish, who is at the company offices

in Amherst, Massachusetts, but was at the
recording session. Kipnis II and III cur-
rently live in Connecticut, with both
recording and editing at that location, as
well as in New York. A decidedly peripatet-
ic outfit (see Gilbert & Sullivan).

To make a beginning on the equipment,
the primary medium used by Epiphany,

WITH IGOR AND JEREMY

KIPNIS, WE HAVE A REAL

SYMBIOSIS, A PURE

MUSICIAN AND AN
EQUALLY PURE AUDIO MAN.

the ultimate master, is not DAT but a sys-
tem I had yet to hear about (though our
engineering people surely know it): Glass
optical discs, ODMs. Each disc, about the
size of a CD, holds some 30 minutes of
recording-there were quick changes of
disc every so often, with a spoken ID put
down on each. I have all the specs (much
too much to pass on to you), but clearly
the quality of this optical digital system is
remarkable -24 bit, lowest jitter of any
digital medium, and so on. Also note this:
"Professional archive performance." Aha-
glass lasts and lasts, assuming you don't
break it. Glass is good for hundreds of
years, right? Even Roman glass, which is
mostly darkened by now, still might be
read into viable audio after 2,000 -odd years
if we had a few Roman recordings on hand.

So, can you imagine a recorder that not
only uses no tape but is also, at least in
part, removed from electronics, tied to
light circuitry, made on glass? The other
two systems were far more conventional,

though the latest thing on the market. DAT
and, if you will believe it, MD, the Sony
digital disc with lots of controversial com-
pression, generally distrusted by both
purist engineers and far-out consumers.
All of these were operated, the whole triple
recording chain, via battery power. Even
the mikes. Not a plug in the wall anywhere.
How many recording sessions do you know
that were all -battery?

Well, I know of two, both my own and
both a long time ago. For once, I anticipat-
ed Kipnis III, and by some 19 years. With
the help of the Swiss, my Canby Singers
and I borrowed the very first portable
stereo Nagra and, in a New Jersey wooden
church, did an entire recording session on
batteries, even the rewind. The Nagra has
been largely a film -biz machine, but its
Swiss makers nevertheless contrived to
switch their marvelous foot -square baby
(running 15 ips with professional quality)
to the stereo mode. Not exactly as small as
today's handful of stereo DAT, but very
small for the day. I even carried it home in
the New York subway. The little beast, of
course, ate D -cells like crazy. I forget how
many at a time. But we used batteries for
precisely the same reason then as Jeremy
Kipnis does now. The next year we did it
again, with add-on arms to take 10 -inch
reels. Unlike the earlier Magnecord exten-
sions (which I tried), these actually
worked, giving us double the recording
time....

And so it went, something unusual at
every turn. Special cabling-Cardas Litz,
Golden Five, Hexlink Five (I'm just reading
the specs)-even the a.c. was super -special,
for the monitor playback-a big battery -

powered d.c. inverter for a "pure a.c. 117-

volt sine wave." Wow! Con Edison, dip
your head in shame.

I end, before I am editorially amputated,
with what struck me as a lovely controver-
sy -generator. Jeremy Kipnis says he prefers
(and so do friends, musical and otherwise)
the Sony MD much -compressed system to
the professional DAT, also Sony. There they
were, together, as second and third simul-
taneous recording media. Like ice cream,
MD is smoother, richer, more inviting in
musical reproduction, says Jeremy. Or
words to that effect. Than DAT? Swallow
this thought if you can, friends, and come
back for more in another installment. A
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The Science of Loudspeakers

The blind test: you don't know which brand
of speakers is which or how much they cost.
You can judge the speakers only by the music
they produce. The true test of a loudspeaker,
though, is not just how musical it sounds, but
how accurately it recreates the sound stage...

its ability to place the performers accurately,
left to right and front to back.

Introducing the KEF Reference Series for
1995, with KEF's patented Uni-Q® technology.
Uni-Q places the tweeter in the center of th
woofer, allowing both high and low frequencies
to reach your ears at the proper time - the vital
element in creating a realistic sound stage.

Once you hear KEF's new Reference, the
challenge of choosing the right loudspeakers
won't be so daunting. You can do it with yo
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Linn's

ultramodern

factory is full
of highly
automated

equipment,

much of it built
by or for Linn.

AUDIO
KEN KESSLER

LINN'S
IVOR TIEFENBRUN

and

or more than two decades,
Linn Products Ltd. of Scotland
has dominated the audio scene
in the United Kingdom. The
firm's success is due in no
small part to the enthusiasm
notoriety of founder Ivor

Tiefenbrun. Truly the P. T. Barnum
of hi-fi, Tiefenbrun has badgered,
seduced, cajoled, finessed, and in-
timidated his way across hundreds
of column inches in magazines
around the world. [It won't hurt for
us to add a few more.-E.P.]

During the course of Linn's histo-
ry, Tiefenbrun has championed
dealer installations, home demon-
strations, single -speaker demo
rooms, and other practices which, in

Ivor Tiefenbrun,

the man who

speaks for Linn,

with a Linn

speaker.

the U.K. at least, transformed the
way hi-fi is purchased. More contro-
versially, Tiefenbrun and Linn also
helped to alter the way hi-fi is used,
having called attention to the in-
tegrity of speaker stands, spikes, ca-
ble quality, and other aspects of
what is now regarded by many as
normal hi-fi "housekeeping."

Linn has moved from being a
turntable -only manufacturer to the
producer of entire hi-fi systems, in a
robotized factory judged to be one
of the most modern and sophisticat-
ed in Europe, let alone Scotland. But
the change from specialist to broad-

based manufacturer means that
Linn can no longer be regarded as a
fringe operation able to indulge in

the sort of infantile pursuits that
made high -end audio both fun and
frustrating a decade ago. Additional-
ly, Linn has produced products and
embraced technologies that would
have been regarded as heretical in
the heyday of their LP12 turntable:
Full remote -control preamps, multi-

room installations, a range of CD
players and D/A converters.

Synchronicity and irony played
their parts when I called to make an
appointment with Tiefenbrun for
this interview. The mutually agreed
site was London, after an event that
shows just how respectable Linn has
become. Now one of the product
lines carried by Harrods, the most
upscale department store in the
known galaxy, Linn was chosen by
that company and Warner Bros.
(U.K.) to supply the sound system
for the press launch of the digitally
remastered Led Zeppelin catalog.
Was I the only guest present to note
the incongruity of Linn-once the
last bastion of analog-helping to
promote the digitizing of analog
masterpieces? ...

What do you see as the differences
between Linn circa 1994 and Linn
at the height of its notoriety in the
late 1970s? I would describe the old
Linn as targeting products purely at
hobbyists. . . .

[Laughs.] I got into hi-fi as an engi-
neer who was interested in music.
My goal, my aim, was to build a full
range of quality hi-fi equipment.
And it took us a long time to do
that. Our notoriety came from the
proposition that what we offered
was outrageous, was unbelievable-
basically a turntable that could in-
fluence the sound. So the initial re-
action to that was incredulity. That
made us notorious (A) because the
claim seemed outrageous, and (B)
because we had to be very vociferous
to convince people. People often
wouldn't listen. They said that turn-
tables just went 'round and 'round.
I used to say, "And loudspeakers just
go in and out." [Laughs.] But you
remember those days.
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From the beginning, to me the thing was
access to the music. So there was this kind
of threshold, and if you got above it, a sys-
tem could seduce you into listening to it
even if you didn't know the music. It's that
ability to learn, to discover, and to explore
that excites my interest in hi-fi. It's not the
joy of tinkering. I got over that as a kid,
with my "boy racer" days, with my motor-
cars that I used to take apart. That was my
main outlet. One of the things about Linn
is that the people who started it at the be-
ginning are still there, and we're still trying
to achieve what we set out to achieve.
So a full system was always part of the
game plan?
Always. The first product that we made was
the LP12 [turntable]. And at the bottom of
the leaflet it said, "Sondek Division." Peo-
ple laughed; they said, "But you only make
one product." And I said, "Yes, but we
want to make a complete system." We
wanted to be specialists in music systems,
rather than a turntable specialist, an arm
specialist, and so on.

That was considered an awfully ambi-
tious goal. But if you don't have a goal, a
dream, you have no future. So within a
year, we had another leaflet with "Isobarik
Division" on it. It was less than a year after
the LP12. And over the years we ended up
with three loudspeakers-we had the Kan,
the Sara, and the Isobarik. Then we went
into tonearms and cartridges. And the last
stage was when we did our own preamp
and power amp.
At what point do you think that Linn
graduated, in the perception of the public,
from specialist status-when all your cus-
tomers seemed to be hi-fi magazine read-
ers-to broad -based?
Well, the way people find out about Linn
now might be slightly different. I think that
the public perception of us probably hasn't
changed because people either know about
us or they don't.
Despite of all your efforts to reach a wider
audience?
In spite of all our efforts. We might be one
of the best-known specialist hi-fi compa-
nies but we're still not ...
... a Sony?
Of course not. Those companies are thou-
sands and thousands of times bigger than
us, enormously successful, global compa-
nies. But in our small part of the market,

we have a great deal of brand recognition
and probably a lot of respect. It might seem
funny to you to use the word "respect," but
I think the perception of us changed when
we led the way to being the first specialist
full -range kind of company. Because that
was another Linn "first."

Whenever we've made these moves, we
were far from being welcomed. There's a
kind of natural reluctance to welcome new
kinds of competition or a change. People
have a natural inertia. It mitigates against
change. So people saw our development
into a full -range hi-fi company as a threat
to the notion of the component business.
We still make components; all of our prod-
ucts can be used independently, in a broad
context, with open standard interfaces. We

THERE'S NO POINT IN

MAKING BETTER HI-FI

IF NO ONE HEARS IT'S

BETTER OR IF IT DOESN'T

PERFORM BETTER.

are part of the big industry; we welcome
[such use]. There's no fun dancing alone at
the discotheque even if you own the dis-
cotheque.

But I think that the industry's percep-
tion of us changed. And I don't really think
that reflects the public's perception. In a
sense, we've also been seen to have started
out as tweaky and way-out-though the
two aren't necessarily synonymous-too
successful and therefore a target. If you're
in the pole position, everybody's trying to
pass you and knock you off. Rolls-Royce
and Ferrari will get reviews that tear their
products to shreds; it'll never happen to
Skoda or Isuzu. So there's a price for being
an innovator or a leader.
Do you think that it's possible for any
company that had its roots in the special-
ist or audiophile sector to make the transi-
tion to a broad -based market, to appeal to
non -enthusiasts, so to speak? To put it an-
other way, is it possible to be more com-
mercial and still be tweaky?
We don't want to be tweaky, and we've al-
ways had to be commercially viable. Other-
wise the company wouldn't be here. And
we couldn't support our existing customer

base or do justice to the people who have
built our business: The distributors, the re-
tailers, the rest of it. So we've always had to
be serious. And the LP12 was always a seri-

ous product.
But there was always a tweaky element to
it. Maybe "tweaky" is a bad word, but it
was Linn who pioneered the whole notion
of a progressive series of upgrade steps
based not just around upgrading whole
components but around fine-tuning. It
was Linn who talked about things that
had nothing to do with buying new equip-
ment: Tightening up the screws that hold
your drivers to the baffle, polishing a sty-
lus with a matchbook striker, and cables.
What Linn did was act like a manufactur-
er voicing the same sentiments that had
less respect or less credibility when they
came from an audio writer. The same
thing only in a different context.
:Laughs.] The irony is, we spawned a vast
industry in cables and clamps and connec-
tors and so on. We said these things were
important and no one believed us, but
probably it produced this sub -industry.
You didn't cash in at all, aside from a few
cables and stands?
No, we didn't. We've never managed to
benefit from all that. You know that pio-
neers get scalped, and settlers take the prof-
its. That's the way it works. The reason for
being a leader, a pioneer, is that you want
to be. At Linn we've got people who are en-
thusiastic about engineering, about quality,
about music, and we don't see it as an en-
thusiasm for hi-fi; we see it as a way of get-
ting at music. It's a key.
But if we were true to ourselves as music
lovers, we wouldn't give a damn about the
equipment we played it on. Sure, we'd
rather hear music on a good hi-fi system
than a boombox, but if music is all we're
after, we could be happy with less.
No, because you're not going to broaden
your taste in music unless you get a system
that's good enough to take you in there
and allow that music to communicate with
you. And that, to me, is the rationale for
hi-fi. It's not just to have better quality per
se. It's because the advantage is that you
can start to appreciate things you never
thought you would. Your taste develops,
broadens, deepens. And then you can bring
your family up with music. That, to me, is
the justification for the hi-fi industry. And
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that's why the quest is endless. One day
you will enjoy opera, with our help.
Never!

It is possible. We're famous for demon-
strating the differences. We're famous for
initiating spikes to keep speakers from
wobbling. People see that as tweaky. On the
other hand, when the market discovered
that, the retailers found a way they could
contribute to the sound the customer had
in the home. And we emphasized that. But
there was always an element that perhaps,
without fully understanding everything-
and no one does-made more of the ad-
justments than of the fundamentals.

The retailer's main way of contributing
became mixing and matching components,
telling the customer what to do. And that
disenfranchised the customer and emascu-
lated the retailer. Then, when CD came
along, people felt, well, there's nothing you
can do here. The fun's gone out of the
business. You're not going to be able to
make a sound that will astonish people.
And maybe the retailers and the manufac-
turers felt that we can no longer surprise
and astonish the customers in the way that
an LP12 could.

What we're saying is that you still can.
You just need a higher level of expertise.
You can do it with the quality of your in-
stallation. And when you're talking about
an in -wall, multiroom system, you only
have one chance to pick the point where
you're going to put the speakers in the wall.
You can't go knocking holes all over the
guy's walls. So the paradox is that you need
a higher level of expertise.

Is that what led you to the global restruc-
turing of the Linn dealer network?
There are two things which caused that.
One was the imperative of 1992 [the lifting
of trade restrictions between members of
the European Economic Community],
which made it clear to us that companies
that didn't have a strategy for quality dis-
tribution would not be able to make a
quality product. The choice in this world is
to be the cheapest or the best. We wanted
to be the best. That meant we needed re-
tailers who were committed to a quality
approach. Otherwise, what could they do
that a mail-order catalog couldn't do?

They might understand their town. They
know how to make good sound in the
home; they know where the music is, the

record shops, the universities-they know
the community. They can demonstrate,
they can communicate with their cus-
tomers, they can service and install. Ws
that which our retailers can do and address
that the mail-order house can't do.

We said, "Look, guys, we can only main-
tain the quality if we have a contract that
embeds these standards. These are the
standards that we think we should be ap-
plying. You tell us." And we asked on our
questionnaire, "How good do you want to
be?" and we'll abide by the majority view.
And they pitched it at a certain level.

But it wasn't above the level at which we
started. It wasn't below it either. The irony
is that the people who talked the most
about quality and standards didn't want to

IF I COULD MAKE

PEOPLE LISTEN TO MUSIC

ALL DAY, I THOUGHT, IT

WOULD BE A GREAT WAY

TO MAKE A LIVING.

do it, and the people who were most con-
cerned did. Because the people who took it
seriously had their doubts. Would they be
able to compete against discount competi-
tion selling product in boxes? Well, we
know the answer: The people with the balls
to remember why they got into the busi-
ness in the first place went for it. The oth-
ers bad-mouthed us, rubbished us, hoped
we would fail-in the mistaken belief that
that would make them more successful.
That produced the controversy.
What is the downside of having a restrict-
ed dealership?

The downside is that people think it's re-
strictive. It isn't. It's open; it's competitive.
And anyone who meets the standard can
participate. There's no point in making
better hi-fi equipment if no one hears it's
better or if it doesn't perform better in the
customer's home.

The two things I wanted to do when I
started the business were to treat other
people the way I'd like to be treated and to
make stuff that was better than what I
could buy. It seemed pointless to me to
make something if I could walk down the
street and buy a better one. I thought if I

could do this, make people happy and lis-
ten to music all day, what a great way to
make a living.

And I think that's what got a lot of peo-
ple into the business in the first place.
How do you now see Linn's initial resis-
tance to and final acceptance of CD?
[Laughs.]

Because you did say . . .

. . . there was blood coming out of the
record player.

Aside from the legendary-possibly apoc-
ryphal-remarks, you did say, when you
brought out your first CD player, that
you'd always maintained Linn wouldn't
bring out a CD player until the sound was
of a standard with the turntable.
With CD, we felt that the claims made were

exaggerated. We felt that it didn't do the
industry a service. We felt that it was coun-
terproductive. And events proved that what
we said was correct. In retrospect, I was
wrong. I probably should have been more
positive about it. The perception was that
we were negative about it. People who
know the company know that we were
working on it from the beginning, that we
had digital recording systems years and
years before.

And then our customers were terrified
that we would walk away and abandon
their precious record collections. The ques-
tion I'm asked most often, though, is, "Are
you going to keep on improving the
LP12?" Now, in the last few years, the rate
of product enhancement and improvement
to the LP12 has exceeded anything we've
done prior to launching our own CD play-
ers, yet people are still nervous and neurot-
ic. That's because we all know that there
will come a time when it will be very diffi-
cult, if not impossible, to access the music
that exists in vinyl.

But no one is more interested in that
music than we are or values it more highly
than we do. But we do know it's conceiv-
able, probably inevitable, that although we
will make record -playing equipment for as
long as people want to buy it, in the future,
vinyl will be the preserve of people who
know and understand what is uniquely
available on vinyl and who are prepared to
invest at the LP12/Ekos/Arkiv level. The
bottom of that market is going. The days of
being able to get reasonable quality, cheap
access to vinyl ... it's just not there. A
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CURRENTS
JOHN EARGLE

VIDEO
DATA REDUCTION

1

ust a few months ago, I attended
a day -long seminar jointly spon-
sored by the University of
Southern California and the So-
ciety of Motion Picture and
Television Engineers on the sub-
ject of data reduction in video

transmission. Video data reduction
is important as we look forward to
digital transmission of video and the
coming of the Compact Disc as a
video carrier. The small -dish satel-
lite transmission systems that are
now available to consumers already
make use of video data -reduction
techniques.

Readers of Audio have been ex-
posed to data reduction as it applies
to audio signals through articles on
the PASC and ATRAC algorithms
that are used in the Digital Compact
Cassette and MiniDisc. You will re-
call that these systems make use pri-
marily of masking effects in which a
loud signal in one frequency band
masks softer signals in adjacent
bands, making it possible to encode
them with fewer bits-or in some
cases to ignore them altogether. The
net result in DCC and MD is a 4- or
5 -to -1 data -reduction ratio.

Video has its
and opportunities for data reduc-
tion, and these are driven by the
high rate of signal redundancy in
normal video transmission. As ex-
plained by Charles Poynton, of Sun
Microsystems, there are techniques
for reducing the data required to
transmit a single frame (spatial tech-
niques) as well as techniques for re-
ducing the data that is common to
several consecutive frames (tempo-
ral techniques). Let us first consider
the temporal aspect.

Video is transmitted in the U.S. at
30 frames per second, and on the
average, the
difference be-
tween consec-
utive frames is
quite small. So
here is the first
opportunity
for data reduc-
tion: Transmit
only the ac-
tual differences between the frames,
not each new frame.

This technique can be expanded
to allow for relatively slow panning
of the scene. Here, motion vectors

own requirements

can be determined by analyzing
consecutive frames, and only the
new data entering the scene at the
leading edges of the picture needs to
be encoded.

In a fast-moving program, the
technique is modified so that every
15 frames, for example, the com-
plete frame is updated. And every
time a scene changes, the entire
frame must be updated as well.

The spatial aspects of data reduc-
tion have much to do with psycho-
logical aspects of vision: What we
are most likely to be unaware of and
what we are most likely to see. Stud-
ies have been conducted to deter-
mine the number of levels, or
shades, of a given color that are nec-
essary to provide the eye with a con-
tinuum of response. In most cases, a
nonlinear representation of these,
levels will offer a better overall ef-
fect, enabling fewer bits to be used
to encode the entire range. It is use-
less to provide more information
than this.

Studies have also been made of
just how much sharpness in the pic-
ture is necessary. At the seminar, the
work of William Glenn was cited to
show that the eye is most sensitive to
contrast in the range of 2 to 5 cycles
(or lines) per degree; above and be-
low this range, the number of bits
assigned to luminance transmission
can be reduced accordingly.

As Poynton stated, the best part of
data reduction is "representing the
image in the most efficient way to
begin with." We normally think

of video as a
time -varying
signal. Howev-
er, if we think
of it as a fre-
quency -based
signal-and
analyze it that
way-we can
more easily

carry out some of the visually opti-
mized data -reduction tricks.

The key here is to represent the
video signal by means of the discrete
cosine transform. In applying this, a

VIDEO DATA REDUCTION

IS IMPORTANT AS WE

LOOK FORWARD TO

DIGITAL TRANSMISSION

OF VIDEO.
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frame is broken down into many regions,
or blocks, each made up of an eight -by -
eight set of pixels (a pixel, or picture ele-
ment, is the smallest element that can be
addressed). The transform then makes use
of "spatial redundancy, which is the statis-
tical similarity of neighboring samples."
Typically, a small number of transform co-
efficients can be used to describe the block
sufficiently.

I hope you've by now seen that video
data reduction is a collection of techniques
operating on different levels and in differ-
ent domains. In fact, some of the standard
systems in use today are open-ended and
can operate at several basic levels of data
reduction, depending on application. Re-
duction ratios can run anywhere from 10
to 1 upwards to over 100 to 1.

Surprisingly, these systems do very well,
and it is rare to see an artifact that is really
bad. At the SMPTE/USC seminar, I saw a
number of different systems, all operating
at different data rates. In rapidly changing
scenes at low data rates, there was some ev-
idence of "blocking," the tendency of indi-
vidual data blocks in the scene to become
obvious as such, due to the fact that the
system was simply being taxed beyond its
limits. This does not happen often, and it
does not happen for long.

As a fitting close to the seminar, a group
of producers and engineers who work in
the creative sides of film and video dis-
cussed the pros and cons of data reduction.
As we have seen in the audio arts, there is a
good bit of reluctance to throw out past
gains in old technology simply because
there is something new. As with analog au-
dio, the art and technology of film and
video have co -evolved over many years,
and technical limitations were more than
once shaped into aesthetic advantages.
Digital processing and perceptual encoding
are still rather uncomfortable topics for
many creative people, primarily because
there is a history of standards hastily ar-
rived at and not easily undone. There is also

the analog -based conviction that there is
something inherently substantial about
their medium (film, tape, or vinyl) that
shapes the message.

All of this is about to change as the eco-
nomic demands of information and video
transmission double or quadruple in the
near future. A
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or moley order for $4.98 (Outside U.S.-$6.98) made payable to Chesky Records. DO NOT SEND CASH.
Please allow 4 to 6 weeks for delivery. The Vocal Co lection Aucio

Name

Address City State yip

Send to Chesky Records, P.O. Box 1110, Long Island City, NY 11101
Void 6 months after publication date



SIGNALS

DMX: Info, Pros, Cons
Dear Editor:

In one of his last "Behind the Scenes"
columns for Audio, entitled "Classical De-
railed" (May), the late Bert Whyte sang the
praises of a listening source for classical
music called Digital Music Express
(DMX), owned by International Cablecast-
ing Technologies (ICT). Could you please
give me a mailing address or phone num-
ber for ICT so that I can learn more about
this system and its availability in my area?

Rossney E. Smyth

Chester, N.J.

The Editor -in -Chief's Reply: Contact ICT at

11400 West Olympic Blvd., Suite 1100, Los
Angeles, Cal. 90064. You can call ICT at
(310) 444-1744.-E.P.

Dear Editor:
I read Bert Whyte's "Classical Derailed"

with great interest. Readers may be inter-
ested to know that DMX is offering a new
service this year. The problem with the
standard DMX system is that it is tied to
cable. The new service is available via DBS
as well as cable. DMX for Business, as its
name implies, is initially being offered to
businesses needing background music, but
it is my understanding that it will eventual-
ly be available to audio buffs.

The system broadcasts 61 stereo pairs of
audio channels (90 by early 1995, and 120
by year's end) via a single transponder on
the new Telstar 402 satellite, on its Ku -

Band side. Required to receive the DBS
broadcasts are a satellite dish (2 to 3 feet in
diameter), an LNB, and a satellite receiver
(made by ComStream). The method used
for encoding the broadcasts is the two -

channel version of Dolby AC -3. The re-
ceiver uses a "smart card" for system secu-
rity. Telstar 402 was a good choice for the
satellite, as customers may use the same
dish and LNB (with a standard receiver) to
receive all four PBS networks.

The prospect is an exciting one for au-
diophiles, but I would miss hearing the
added fare that only an excellent radio sta-

& NOISE

tion can offer (news, interviews with
artists, etc.). I hope, as systems like DMX
and its descendants mature, programmers
for the same will add the human element
again-minus the commercials.

Bard -Alan Finlan

San Marcos, Cal.

Dear Editor:

I enjoyed Bert Whyte's column about
the joys of DMX, as well as John Gatski's
article on "Digital Radio" (September).
I'm one of the lucky ones who has DMX
available through a cable system. However,
in spite of its superb quality, freedom from
commercials, and very reasonable price, I
have elected to pass over DMX and contin-
ue to listen to the local classical music sta-
tion. KING -FM has a big advantage that
DMX lacks-a schedule.

With DMX, you have no idea of what's
coming up (or, for that matter, what you
just missed), and the company has no in-
tention of ever telling you. What you get
from DMX, for all practical purposes, is
sonic wallpaper. Although it would be
duck soup, technically, to allow you to
scroll through coming attractions, the
company has assured me that this will nev-
er happen.

Do you think I'm being overly critical?
Ask yourself how much television would
be worth if you had no way of knowing
what was to be broadcast or when, if all
you knew was that the program would be a
drama, a sports event, whatever. How
much would you pay for a concert ticket if
you knew only that it would be for cham-
ber music? The concert could start at any
time, there would be no program, and the
group would not be known in advance.

I think I know why DMX has this policy.
The company doesn't want anyone record-
ing the broadcast. Unfortunately, this
doesn't help the listeners. I have to choose
how I will spend my time; listening to un-
known music is not going to be one of
the ways.

Norm Strong

Seattle, Wash.
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AK- Alaska Audio: Juneau. Hoitt's: Fairbanks. Pyramid: An-
chorage.
AL- Cohen's Electronics: Montgomery. Kinkaid's TV:
Tuscaloosa. Likis Audio: Birmingham.
px- Custom AN RockLittle

- Jerry's Audio Video: Phoenor, Tucson.
- Access to Music: Larkspur. Audio Concepts: Long

each, San Gabriel. Bay Area Audio: San Jose Coast
Atascadero Santa Maria. Creative Stereo: Santa Barbara,

Ventura. David Rutledge Audio: Palm Desert. DB Audio:
Berkeley. Henry Radio. L.A.. Larson's: Redding. Media Sys-
tems: Beverly Hills. Monterey Stereo: Monterey. Pacific Coast
AN: Newport Beach. Paradyme: Sacramento. Performance
Audio: San Francisco. Sound Co.: Escondido, San Diego.
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po- Listen Up: Denver, Boulder, Colorado Springs.
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Sound Studio: Dover, Newark, Wilmington.
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each. Audio Video: Tallahasee Audio Video Interiors: Mel-

bourne. Invisible Audio: Pensacola. Hoyt Stereo: Jack-
sonville. Palm Audio: Destine Sound Components. Coral
Gables. Sound Ideas: Gainesville. Sound Insight: Ft. Pierce.
Stereotypes: Daytona Beach. Stereo World Ft. Myers,
Naples. Stuart AN: Stuart.
GA- Merit TV: Columbus. Music Audio: Atlanta. Stereo Con-
nections: Valdosta. Stereo Shop: Martinez. Stereo Video
S stems: Marietta.

- Audio Center: Honolulu.
- Audio Logic' Des Moines. Camera Corner Davenport.
awkeye. Iowa City, Cedar Falls.

112- Good Ear: Boise.
United Audio Centers. Chicago & Suburbs. Camera Cor-

ner. Bloomington. Cars & Stereos: Rockford. Jon's Home
Center Quincy. Sound Forum: Crystal Lake. Select Sound:
Naperville. Sundown NV: Springfield.
I Ovation Audio: Clarksville Indianapolis.Accent

Sound: Overland Park. Advance Audio: Wichita.
udio Junction: Junction City.
.I4- Ovation Audio: Lexington, Louisville.
-- Alterman Audio: New Orleans, Metairie, Covington. Music
us: Baton Rouge. Wright's Sound Gallery: Shreveport.

So- Goodwin Audio: Boston, Shrewsbury. Nantucket
und. Hyannis. Sound Playground: Springfield.

tip- Audio Buys: Annapolis, Gaithersburg, Laurel, Rockville,
Waldorf. Cumberland Elec.: Cumberland. Gramophone: Balt.,
Ellicott City. Soundscape: Baltimore.

- Cookm' : Portland.
- Pecar's: Detroit, Troy. Classical Jazz: Holland. Classic
reo: Kalamazoo, Grand Rapids. Front Row AN: Flint. Fu-

ture Sound: Ypsilanti. Court St. Listening Room: Midland,
Sa maw.

i- Audio Designs: Winona. Audio Perfection: Minneapolis.
- Independence AN: Independence. Sd. Central: St Louis.
- McLelland TV: Hattiesburg.
- Rocky Mt. Hi Ft: Great Falls
- Audio Video Systems: Charlotte. Stereo Sound Durham,

reensboro, Raleigh, Winston Salem. Audio Lab: Wilmington.
Tri City Elect: Conover.

- Custom Electronics: Omaha, Lincoln.
- Cookin': Nashua, Manchester, Newington, Salem, S.
shua.

NJ- Hal's Stereo: Trenton. Monmouth Stereo: Monmouth,
Wall. Sound Waves: Northfield. Sound Works: Cherry Hill.
Woodbridge Stereo: W. Caldwell, Woodbridge.
N - Upper Ear. Las Vegas.

- Audio Breakthroughs: Manhasset. Audio Den: Lake
rove. Audio Expressions: Newburgh. Clark Music: Albany,

Syracuse. Stereo Exchange: Manhattan, Nanuet Hart Elect.:
Vestal. Innovative Audio: Brooktyn. Listening Room: Scars-
dale. Rowe Camera: Rochester. Sound Mill: Mt. Kisco, York-
town Hts.. Speaker Shop: Amherst, Buffalo. Stellar Stereo:
Ithaca.
gl- Contemporary Sounds: Oklahoma City. K Labs Premium
Audio: Tulsa.

Audio Craft: Akron, Cleveland, Mayfield Hts., Westlake.
Audio Etc.: Dayton. Paragon Sound: Toledo.
.QB- Bradford's HiFi: Eugene. Chelsea AN: Portland, !leaver -
ton. Kelly's Home Ctr.: Salem. Larson's: Medford, Roseburg.
Stereo Plant: Bend.
PA- Gary's Electronics: State College. GNT Stereo: Lancast-
er. Hart Electronics: Blakely, Kingston. Hi Fi House: Abington,
Broomall. Palmer Audio: Allentown. Stereoland:Natrona
Heights. Studio One: Erie.

ti. NV Design: Charleston. Upstairs Audio: Columbia.
- HI Fl Buys. Nashville. Lindsay Ward: Knoxville. Modern

usic: Memphis. New Wave Elect.: Jackson. Sound Room
Johnson City.
tn- Audio Tech: Temple, Waco* Audio Video: College
Station. Brock AN: Beaumont. Bunklels Sd. Systems: Abi-
lene. Bjorn's: San Antonio. High Fideli : Austin. Home Enter-
tainment Dallas, Houston. Marvin Electronics: Ft. Worth. Sd.
Box' San Angela Sd. Quest El Paso. Sd. Systems: Amarillo.
Sd. Towne: Texarkana.

Alpine Elect. Provo. AudioWorks: Salt Lake City Stokes
Bros: Logan.
yA- Audio Buys: Arlington, Fairfax, Falls Church, Manassas*
Audio Connection: Virginia Beach. Audiotronics: Roanoke*
Home Media Store: Richmond* Stereotypes: Charlottesville.

- Audio Video Authority: S. Burlington.
na4- Definitive Audio: Bellevue, Seattle. DESCO Electronics:
mpia. Evergreen Audio: Silverdale. Pacific St. & Sd.: We-
chee Tin Ear Kennewick.

Sound Post: Princeton.
Audio Emporium: Milwaukee* Absolute Sound & Vision:
boygan. Sound World: Wausau.

Puerto Rico- Precision Audio: Rio Piedras.
Can a- A & B Sound: Calgary, Edmonton, Kelowna, Vancou-
ver Suburbs, Victoria. Advance Electronics: Winnipeg*Au-
dio Ctr.: Montreal, Ottawa. Audio Designs: Edmonton. Bay
Bloor Radio: Toronto. Digital Dynamics: Cleartxoolo Great
West Audio: London. Lipton's: New Market Ontario. Peak Au-
dio: Halifax. Sd. Room. Vancouver. Sd. Station: Courtenay.
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Definitive's
Amazing BP2Os
Win Top Critic's
Choice Award!

- Sound & Vision Magazine

Experience the miracle of bipolar technology
when you hear the absolute sonic superiority

of Definitive's revolutionary BP8,10 & 20
"Truly Outstanding"

- Stereo Review

Sound & Vision's Critic's Choice
Award is one of the industry's top
honors. It's no wonder experts agree
that Definitive's revolutionary bipo-
lar BPS, BP10 and BP20 are three of
the world's finest speakers and are
sonically superior to any convention-
al speaker, regardless of cost.

These American -made, advanced
technology bipolar (front and rear
radiating) systems combine lush spa-
cious soundstaging, lifelike depth -of -
field, razor-sharp resolution and pin-
point 3-D imaging with powerful sub -
woofer -like bass (to below 20 Hz),
high efficiency, wide dynamic range
and easy -to -position convenience.
The dramatic result is superb music
and movie reproduction so real that
it has been called, "a sonic miracle!"

The breathtaking performance of our award -winning bipolar
speakers makes your music and movies really come alive.

Enter No. 15 on Reader Service Card

The Ultimate Home Theater
Combine the BP8s,10s, or 20s with

our C/L/R 1000, Cl or Cl jr. center
channel, BP1 or BP2 bipolar surround
speakers and optional PowerField
subwoofer for the ultimate in sound
for music and home theater.
Award after Award Confirms
Definitive's Sonic Superiority
 Stereo Review "Showstoppers" and
"Expert Dream System"

 Video Magazine Product -of -the -Year
 Audio Video Speaker -of -the -Year
 CES Design & Engineering Awards
 Sound & Vision Critic's Choice
 Inner Ear Report Editor's Choice
You owe it to yourself to hear these
remarkable speakers today.

Definitive Technolo
11105 Valley Heights Drive  Baltimore. MD 21117

(410) 363-7148
See our dealer list on facing page
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The Editor -in -Chief's Reply: I agree with
you to some extent, though I find my own
music listening via radio to be of the back-
ground music type. However, it seems to
me that the concert is constantly going, as
opposed to one that starts at a certain time,
a time that always seems to be inconve-
nient to me. While I don't have a printed
program, there is one, being played by a
first-rate pick-up group, as it were. As far
as I can see, the "no -recording" policy isn't
really DMX's but rather that of the record
industry, which might well have crushed
the fledgling effort otherwise. In the end,
then, isn't the quality of this service
enough reason to buy it? While you must
make your own decision, it appears to me
that the service will be commercially
viable.-E.P.

Pesky Power Lines
Dear Editor:

I sincerely enjoyed Edward M. Long's ar-
ticle "That Mysterious Source: The A.C.
Power Line" (June). It was very informa-
tive and did spur my interest in how power
affects the quality of my audio system.

r

However, I was wondering if you are
considering a follow-up article giving spe-
cific suggestions for those who wish to im-
prove the power supplied to their audio
system. Or if you are considering a "round-
up" article, similar to the home/car direc-
tories, itemizing the various types and
pieces of equipment available to handle the
a.c. power problem (with specifications,
manufacturers' addresses, etc.) and explor-
ing the differences between power -line
"conditioners" (equipment that maintains
an a.c. voltage) and power -line "filters"
(equipment that merely filters r.f.i./e.m.i.).
Are home computer conditioners good
enough for high -end audio equipment?

I do have one specific question. I have
received information from one manufac-
turer of power -line filters, and test results
show that their filters begin to attenuate
r.f.i./e.m.i. at 10 kHz at 15 dB, whereas oth-
er power -line filters begin to attenuate at
60 kHz at 3 dB. Can you elaborate on the
relationship between frequency and the
amount of attenuation?

Bryan X. Sherrod

Pleasant Hill, Cal.

Author's Reply: Thanks for your kind words

about my article. I appreciate it greatly
when readers write and tell me that I have
stimulated their interest.

I'll answer your specific question first: It
would appear that the manufacturer you
mention is serious enough about suppress-
ing r.f.i./e.m.i. that they use more expen-
sive, larger value components (chokes
and/or capacitors) to do a better -than -

average job. If their power -line filter atten-
uates 15 dB at 10 kHz, then it certainly will
do a good job at higher frequencies. A filter

that attenuates only 3 dB at 60 kHz will
have a very steep slope to suppress r.f. ener-
gy one octave higher at 600 kHz, which is
near the low end of the AM radio band. My
guess would be that a power -line filter will
not have this kind of steep slope filter.

It would be interesting to look at the
wide range of a.c. power -line interface de-
vices that are available and list their attrib-
utes. There are many such devices, from
simple, inexpensive surge suppressors to
complex, expensive a.c. line conditioners.
The simplest device does offer some ad-
vantage over just plugging your system into

eirealt,11P4

CROWDED HOUSE

COCTEAU TWINS
Cale

WHY FREE CDS?
(Well, have you ever tried to play a set of steak knives?)
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So T -ght That I Might
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Countdown io Extin,fion

D.R.S.
tiattota Lean

Name M/F Age

I MOTHER EARTH

US 3
I land on the he

BLIND MELON
i ILA Melon

Here's an offer that's

definitely a cut above the

rest: Now when you buy any

Pioneer' single disc car CD

player with Detachable Face

Security; you'll get your

choice of any three of the CDs shown here free. Buy

address any six or twelve disc multi -play CD changer and get

City State Zip Code any six CDs. Pretty sharp, huh? cla PIONEER'
The Art of Entertainment

Call 1 -800 -PIONEER, ext. 201, for a dealer near you. Check CD hazes and send coupon, original receipt and l'PC bar code from product boxto: Pioneer Free CI) Offer-TR, P.O. Box 1540, Long Beach,
CA 90801-9905. Allow 6-8 weeks for delivery. Offer good on Pioneer DFS single -play car CD player or multi -play car CD changer purchased in the l'SA hetween 8/15/94 and 11/15/94. Must he postmarked
by 11/30/94. Limit one gift package per qualifying purchase. Void where prohibited by law. Only original, unaltered sales receipts accepted. Pioneer reserves the right to suhstitute awards of comparable value
hosed on supply or availahility. All titles are the property of their respective artists and Capitol Records. Titles shown also availahl, ! - ,1- Electronics (USA) Inc., Long Beach, CA.L



ON OUR CAR STEREOS
YOU'LL HEAR EVERY

HEARTFELT ROMANTIC
SENTIMENT AND TENDER

EXPRESSION OF LOVE
IN PER;ECT DETAIL.

Music's come a long way since the days people sang about holding hands and moonlit walks. On most car stereos,

however, it's often hard to tell. Which is why we suggest you put in a Pioneer. CD player. Not only will you be able to

enjoy your favorite discs on the road, but all of our players provide true four speaker amplification for killer CD sound.

So call us at 1 -800 -Pioneer, ext.201, for a dealer. Then prepare yourself for some car audio that's really uncensored.

(y) PIONEER
The Art of Entertainment
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an a.c. wall outlet. An a.c. power -line con-
ditioner that offers a truly isolated inter-
face, large power capability, and uninter-
rupted power can be very expensive. For a
life-support system, this is an absolute ne-
cessity; for an audio system, it might be
fun to play soothing music during a local
disaster that knocks out everyone's a.c.
power. A good compromise, for audio sys-
tems that don't need uninterrupted a.c.
power, is a device like the Panamax Max
1000 surge protector and line conditioner,
which I reported on in the June 1993 issue.

If there seems to be enough interest, I
am sure that our esteemed editor will con-
sider a round -up article.-E.M.L.

Dear Editor:

I read with much interest Edward M.
Long's article in which he discussed the ef-
fect of a.c. power lines on audio equipment
performance.

I would greatly appreciate it if he would
recommend to me any articles that deal
with methods to insure proper PC quality,
beyond what he mentioned in his article. I

WE PLAY TO

"The PSB

Alphas are

simply one of

the greatest

buys in audio,

providing a

musically satisfy- imb

ing sound for a

paltry $200 ... For

their price, the

PSB Alphas are a

sensational audio

bargain. Now get out

those checkbooks!"

Jack English, Stereophile,

Vol. 15, No. 7 (July, 1992)

AWARD
Audo.k.

mJi"

6ft

Stereophile
Recommended
Components

A UNIQUE VOIC

For your nearest PS8 dealer cal
Enter No. 37 on Reader Service Card

to

a.

et

a

N
THE CROWD

TOLL FREE 1-800-263-4641

am interested not only in how I can im-
prove my existing installation but also what
specs I can give my electrical contractor for
new construction.

Alex Wallau
Vice -President, ABC TV Network Group

New York, N.Y.

Author's Reply: The best information about
a.c. power -line problems is the Handbook
of Power Signatures by Alexander McEach-
em, published by Basic Measuring Instru-
ments, 335 Lakeside Dr., Foster City, Cal.
94404. The phone number is (415) 570-
5355, and the FAX number is (415) 574-
2176. This handbook is very technical and
shows many problem waveforms along
with possible reasons for them. I hope you
will find it helpful.-E.M.L.

Praise for Sony's Portable DAT
Dear Editor:

I have owned a Sony TCD-D7 portable
DAT recorder ("Equipment Profile," June)
for about three months now, and I am very
impressed with its performance. The unit
is tough! I connected it to my old truck's
stereo system via a cassette adaptor (same
type as used for portable CD players), and
it sits on the seat beside me. Several times
when I made fast stops, the TCD-D7 slid
off the seat and bounced on the floor, with-
out stopping or even muting! One time I
made a fast left turn; the unit fell on the
floor, skidded across, and slammed into
the right door-and didn't skip a note!

Another extremely useful feature is the
switchable "AVLS." Sony touts it as keeping
volume at safe levels when listening with
earphones, but its real use is to reduce dy-
namic range for listening in a car or noisy
truck. I have found, to my dismay, that I
usually can't listen to uncompressed music
in the truck with the windows down; the
music is either too soft or blasting me out!
This happens with pop hits from 45 -rpm
records! I'd hate to think what classical
music would do if not compressed. The
TCD-D7 has output volumes from 1 to 20;
the compressor kicks in at about level 6.
The higher you set the volume, the more
compression there is. By the time you get
up to 14, the music has no dynamic range
at all. Any higher, and the bass tends to
modulate the treble. At about 9, the music
sounds like that from a typical FM station.

AUDIO/NOVEMBER 1994
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ONCE YOU'VE GOT A
PAIR OF OUR SPEAKERS,
THIS WILL BE THE ONLY

TIME YOU'LL HAVE A BAD
LISTENING EXPERIENCE

IN YOUR CAR.

001
When you pull up to a fast food drive-thru, the speaker outside your car shouldn't remind you of the ones in it. But if it

does, it's time you retrofit your ride with some Pioneers. Our speakers are crafted from a unique blend of materials designed

to give you lower distortion. Higher sensitivity. And plenty of pavement shaking bass. So give us a call at 1 -800 -Pioneer,

ext. 301. We'll make sure you never have to listen to bad sound in your car again. Except, perhaps, when you're hungry.

0,0 PIONEER
The Art of Entertainment

Enter No. 34 on Reader Service Card



Master Craftsman Jacob Albright

3021 Sangamon Avenue

Springfield, Illinois 62702

(217) 544-5252 FAX (217) 744-7269

800-283-4644

1.1111..

l'OP TEN REASONS
NOT TO BUY 1,1-11,GACY SPEAKERS

10. Our cabinetmakers are too finicky.

9. Neighbors might third, you play the
violin.

8. You can't pronounce kevlar. titanium
and neodymium.

7. Buying direct saves you money.
You already have too much money.

6. You won't buy anything with
a warranty longer than your
first marriage.

5. LEGACY is the critic's
What do they know?

4. Your Friends may not go home.

3. Feeling Clapton draw a quick breath
between licks is too realistic.

2. LEGACY customers have that
smug. satisfied look.

1. Our toll free number is too
damn hard to remember.

;et Real . . .

Get LEGACY

Call 1 -800 -Audio -Hi
FOR YOUR FREE COLOR BROCHURE

Enter No. 38 on Reader Service Card

We know speakers inside and out

Kevlar Sa

The World's finest midrange

Record Producer/Randy Royce



The unit has a switchable auto level con-
trol for recording music and for recording
from the mike input. I don't use the fea-
ture, since I want to get full dynamic range
on the tape, but I guess it would be useful
for recording conferences (if you wanted to
use such a good recorder for that).

Another useful feature is the removable
battery holder. It's possible to take the
holder out, change the batteries, and re-
place it while driving on country roads, al-
though you do have to slow down some.

The only gripe I have is that the unit
does not have a standard optical or digital
input. [Special cables, at $60 to $80, are re-

quired.-I.B.]
Finally, I don't see why anyone would

buy a digital recording medium that uses
data compression. Any failure in the
recording medium over time could cause
the loss of too much data for reconstruc-
tion by the logic system. DAT uses the most
data to record the music and thus should
be most able to compensate for dropouts
or other problems. I once creased and
crumpled the tape in a DAT cassette (by
mistake), and the machine still played it! I

would recommend the Sony unit to anyone
who wants digital quality sound on the
road. The tapes are cheap, and they play for
a long time.

P. V Brown

Woodbine, Md.

Equipment Help Wanted
Dear Editor:

I've owned an FME open -reel tape
recorder, Model 47A (see illustration),
since 1969. I'm trying to find parts and/or
another unit, whether it's working or not. I
would appreciate hearing from any indi-
vidual or organization that collects these
1950s recorders.

Kevin Wheeler

3907 Sunbeam Ave.

Chattanooga, Tenn. 37411

Dear Editor:
My SAE amplifier, Model 2400L, only

functions on one channel. Local repair
shops have tested the amp but are unable
to repair it because I no longer have a
schematic, nor a parts list. Since SAE is out
of business, the shops are unable to get any

further information. Also, my SAE tuner,
the Mark VIII, has non -operational LEDs,
making it very difficult to determine the
stations.

This is excellent equipment that I have
enjoyed for many years. I am disappointed
that I have not been able to repair the units
and would appreciate any suggestions

Bruce Raiffe

P.O. Box 821

Edison, N.J. 08818

EUROPE'S FIRST
FAMILY OF CABLES

METALS  HYBRIDS
Now available throughout the U.S.A. so you can
hear what European critics are calling...

"A Knockout"  "A Breakthrough"
"Obviously a State -of -the -Art -Product"
"Redefines the Art"
"A Revolutionary New Audio Product"

CARBONS
For pnduct information on inte-connects,
speaker cables, video End digital links, and
a convlete list of dealers contact

VANGUARD
DISTRIBUTING
A Division of McCormack Audio Corporaton

P.O. Box 231003
Encinitas, CA 92C23
(61.) 436-3051
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AUDIO CLINIC
JOSEPH GIOVANELLI

Recording Bells Successfully
QI have had little success in making
clean recordings of certain bells and

gongs that accompany our monastic choir. I
have used high -quality cassette decks. When
I used Dolby B or C NR, the recordings were

even worse than without noise reduction. I
tried a Hi-Fi VCR and still could not make
acceptable recordings.

I was successful with a DAT recorder and
would like to get a second digital recorder so
that I can edit. I am hesitant to do this be-
cause, given all the problems I have had with
other formats, I'm not convinced that the
MiniDisc or the DCC system will be usable.
What should I do?-Richard Young, Mt.
Shasta, Cal.

AI have had no experience with
recording bells on either DCC or

MD, so I cannot comment as to how well
they will work for you. I have successfully
recorded bells on open -reel tape, VHS Hi-
Fi, cassette, and even phonograph discs.

Bells are very rich in high -frequency
harmonics, not to mention the transient
produced as the clapper strikes the bell.
Even without asking, I am sure that most
of your troubles result from your recording
at too high a signal level. Never mind that
the recording level meters don't indicate
overmodulation. When you consider the
huge amount of treble boost required
when making cassette recordings, what ap-
pears to be a good recording level will sure-
ly saturate the tape when recording bells. I
had problems recording bells on a VHS Hi-
Fi machine at first; reducing the recording
level cured the problems.

You may have also closely miked the
bells. The mike preamplifier, or perhaps
the mike itself, may have been overdriven.
(Yes, this is possible with capacitor mikes!)

I have found that, in most circum-
stances, a good sonic balance between the
bells and voices and other instruments will
be achieved when the level of the bells is
well below that of other instruments or
voices. In terms of absolute sound level,
bells are perceived as quite loud even when
they are really not.

Although a DAT recorder will work well,
you will still overload it if you push your
levels. Because these machines work so
well, use a second DAT machine for your
edits if your budget allows it.

If your recordings are to be sold, keep in
mind that the vast majority of buyers will
likely not own DAT machines. Thus, you
must come to terms with copying onto
analog cassettes. By keeping the signal level
produced by the bells relatively low, you
will be able to make usable cassettes, even
when noise reduction is used.

Apportioning Surround Amps
QI use two stereo power amplifiers in
my surround setup, one to drive the

satellite speakers while the other drives
the center -channel speaker and subwoofer.
Would I be better off using one amplifier
in its bridged mode to feed more power to
the subwoofer, or should I use that stereo
amp to drive a pair of subwoofers, one per
channel? Of course, these subwoofers won't
have the power that can be supplied to one
subwoofer if I use the bridged mode. What
would you suggest that I do?-Wes Sterling,
Omaha, Nebr.

AI would definitely opt for the two
subwoofers. Depending on your

amp, you could get more power with the
bridged amp feeding one subwoofer, but I
think that the acoustical efficiency and bet-
ter bass support from the dual subwoofers
would offset this. (Either way, of course,
you'll need an additional power amp for
your center channel.)

If you have a sufficient power reserve,
you could keep the amplifiers wired as you
now have them but drive two subwoofers
from the appropriate amplifier, assuming
that their combined impedance would not
be too low for the amp. This would im-
prove acoustical efficiency and increase
some amplifiers' power output. If the two
subwoofers' paralleled impedance was too
low, you could connect them in series, but
you would gain no power and would lose
some damping. The bass will be less con-
trolled as damping is reduced.

Trouble in Treble City
QI have three tape decks. I've tried to
set proper azimuth on all of them,

and have checked their frequency response
and found it excellent. Nevertheless, tapes
made on one machine either lack highs or
are too bright when played on the other
decks. What can I do about it?-Dia-Chan
Tran, Aurora, Ill.

ADid you check azimuth with a
calibrated test tape? It would enable

you to adjust azimuth and set up the play-
back frequency response in accordance
with the standards used in modern cassette
recorders. You may need two such tapes,
one to match Type I tape EQ to the re-
sponse of ferric oxide tapes and the other
to do the same for chrome (Type II) and
metal (Type IV) tapes.

Even if you aligned your three decks
with a misaligned tape, they should then be
aligned (or, rather, misaligned) alike, so
alignment would not be the cause of your
problem. Let us assume for this piece that
your test tape is flawless. If your machines
employ separate play and record heads, use
the tape to align the playback heads, and
then align the record heads to get maxi-
mum high -frequency output through the
playback heads as you record. The next
step is to adjust the record equalization of
each machine for the flattest response with
the brand and type of tape you plan to use.

Now see if recordings made on each of
your decks will play back properly on the
other decks. Make the first tests using no
noise reduction. When there are few or no
problems of high -frequency compatibility
among your decks, make similar tests with
each deck's noise -reduction circuitry
turned on. If you achieved compatibility
without noise reduction but continue to
have problems with it, you must look into
the calibration of your decks' NR systems.
This will require the aid of your decks' ser-
vice manuals.

When you have adjusted each machine,
try the compatibility tests again. All should
be well.

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. All
letters are answered. In the event that your let-
ter is chosen by Mr. Giovanelli to appear in Au-
dioclinic, please indicate if your name and/or
address should be withheld. Please enclose a
stamped, self-addressed envelope.
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In The Mid 70s We Created
Home Theater. Now We've Created

A New Way To Buy It.
The people who work at Cambridge

SoundWorks - including our cofounder Henry
Kloss (who also founded AR, KLH and Advent)
- have been involved with the concept of home
theater from the beginning. In 1969 (years
before VCRs and cable TV), Henry Kloss
founded Advent,
the company that
introduced me
first home theater
audio/video
systems -
complete with big-
screen TVs and
digital surround sound. We
have had an ongoing relationship with the
people at Dolby Laboratories, creators of Dolby
Surround Sound, since Henry Kloss introduced
thefirst consumer products with Dolby noise
reduction over 20 years ago. And now at
Cambridge SoundWorks we believe we have set
a new price -to -performance standard for home
theater components.

Because we sell carefully matched and tested
home theater speaker systems factory -direct,
with no expensive mideilemen, you can save
hundreds of dollars. We believe the
products on these pages represent the
country's best values in high performance
home theater components. Audio critics,
and thousands of satisfied customers,
agree. Stereo Review said "Cambridge
SoundWorks manufactures loudspeakers
that provide exceptional sound quality at
affordable prices." Audio suggested that we
"may have the best value in the world."

Center Channel Speakers
Cambridge SoundWorks manufactures

three speakers for use as center channel
speakers in Dolby Pro Logic home theater
systems. All three are magnetically shielded
so they can be placed near a TV or computer
monitor. Model Ten -A is a small, affordable two-

way speaker. $80.
Center Channel is
identical to a

Cambridge SoundWorks
Ensemble satellite (but with magnetic shield-
ing). $149. Center Channel Plus uses an ultra -
low, ultra -wide design that is ideal for placement
above (or, with optional support stand, below)
a TV monitor. $219.

Surround Speakers
Cambridge SoundWorks makes two "dipole

radiator" surround sound speakers. Dolby La-
boratories recommends dipole radiator speakers

for use as surround speakers.
The Surround has a
very high power
handling capacity
and is often selected
for "high end"
surround sound
systems. Audio,
describing a
system that
included The

Surround said, "In many ways the surround
sensation was every bit as good as far more
expensive installations." $399 pr. The
smaller The Surround 11 is arguably the
country's best value in a dipole radiator
speaker. $249 pr.

Powered Subwoofers
The original Powered Subwoofer by

Cambridge SoundWorks consists of a heavy-

duty 12" woofer housed in an acoustic suspen-
sion cabinet with a 140 -watt amplifier and a
built-in electronic crossover. Stereo Review said
it provides 'deep powerful bass...3I.5 Hz bass

output was obtainable at a room -
shaking level... they open the

way to having a 'killer'
system for an affordable
price." $699. Our Slave
Subwoofer uses the same
woofer driver and
cabinet, but does not
include the amplifier or
crossover. It can only be
used in conjunction with

the Powered Subwoofer. $299. The new
Powered Subwopfer II uses a 120 -watt amplifier
with an 8" woofer. $399.

Our EXO-1 electronic crossover can be used
with either of our powered subwoofer systems,

or with powered
subwoofers made by
other companies. Its
high pass filters keep
strong, low bass signals out
of the main stereo speakers, and directs them to
the powered subwoofer. $299.

Home Theater
Speaker Systems

We have assembled a number of home
theater speaker systems that consist of center

channel,
surround and
main stereo
speakers. The

combination we show here is our best seller. It
includes our critically acclaimed Ensemble
subwoofer satellite speaker system (with dual

subwoofers), our Center Channel Plus and
a pair of our best surround speakers, The
Surround. You could spend
hundreds more than
its $1,167 price sou
without improving
performance.

For information on
other home theater
speaker systems - or
on any of the products
we make and sell - call
1-800-FOR-HIFI for
your free color catalog.

Thanks.

For A Free Catalog, Call

1-800-FOR-HIFI
We Know How

To Make Loudspeakers

CAMBRIDGE
SOUNDWORKS

154 California Street, Suite104NOV, Newton, MA 02158
1-800-367-4434 Fax: 617-332-9229

Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936

1999 Cambridge SoundWorks. REnsemble is a registered trademark of
Cambridge SoundWorks, Inc. KLH is a trademark of KLH. Inc. AR and Advent

are trademarks of International Jensen Inc. Cambridge SoundWorks is not
affiliated with KLH, Advent or AR.
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Audio Catalo
At Cambridge SoundWorks we make speakers
and music systems designed by Henry Kloss
(founder of AR, KLH St Advent). We sell
them-and components from companies like
Sony, Pioneer, Philips, Carver and others-
factory -direct, with no expensive middlemen.
For example, a Dolby Pro Logic Surround
Sound system with Model Six speakers, rear
speakers, a Sony Pro Logic receiver and remote
is only $747. Call today and find out why
Audio magazine said we may have "the best
value in the world."
 Call toll -free for factory -direct savings.
 Save hundreds on components and systems

from Cambridge SoundWorks, Sony, Pioneer,
Philips, Carver and more.

 Audio experts will answer your questions
before and after you buy, 8AM-Midnight
(ET), 365 days a year -even holidays.

 30 -Day Total Satisfaction Guarantee on all
products.

 7 -Year Parts St Labor Speaker Warranty.

Introducing
The New

Ensemble II by
Henry Kloss.

$439

1-800-FOR-HIFI
We Know How 76 Make Loudspeakers.

C A M BR I DGE
Sot IN MOH KS

154 California Street, Suite 104N01, Newton MA 02158
1-800-367-4434 Fax: 617-332-9229

Canada: 1-800-525-4434 Outside U.S. or Canada: 617-332-5936
e1994 Cambridge SoundWorks.

Tape Deck Oscillation
QMy cassette deck operates normally in

play mode. However, when I press the
record button, the VU meter's left- and right-
channel needles swing over to the extreme
right and oscillate in that area. The sound
system (connected to the deck) emits a re-
peating, rapid-fire sound that resembles an
operating machine gun. What is causing this
problem, and how can I fix it?-Alex F.
Soave, Plainview, N.Y.

AThe problem may be in your deck or
in the way you have it hooked up to

your system. If your system connections
and switch settings are feeding the tape
deck's output signal back to its input, you'll
get exactly these results. Otherwise, several
circuit defects in your deck can cause the
oscillation you described. The most com-
mon one is defective bypass capacitors, es-
pecially (but not exclusively) those capaci-
tors only active in the record circuitry. (If
you plan to attempt your own repairs, get a
service manual for your machine to help
you identify circuit components and their
purposes.) My first suggestion is to obtain a
large capacitor, perhaps 2,000 µF, with a 50-
V or higher rating. Place the machine in
"record." Jump this capacitor across the
connections to various bypass capacitors; if
the oscillation ceases, you've just bypassed
the defective capacitor.

Other things can also account for this os-
cillation. Be sure that all the screws that
hold the circuit board in place are tight;
sometimes these mounting screws also
ground some components. Where such a
ground is missing, the signal may still find
its way to ground, but through a high -im-
pedance path; this can lead to common
coupling and a tendency toward oscillation.
Dirty switch contacts, poorly soldered con-
nections, a cracked circuit foil, etc. can also
cause oscillation.

Making an Omni
Indoor FM Antenna

QI understand that the "T -type"
antennas supplied with most receivers

have an uneven dipole pickup pattern. Would
it be possible to obtain more of an omnidirec-

tional pattern by arranging two of these anten-

nas so that they meet in the middle and are
perpendicular to each other? Will this increase

multipath interference or cause other draw-
backs?-Steve Hirsch, Windsor Locks, Conn.

Yes, more omnidirectional reception
can be obtained by arranging two

folded dipole antennas as you have de-
scribed. But although it's a simple matter to
mount one such antenna on a wall, mount-
ing the crossed dipoles is another matter. If
you were to mount them on a wall in such a
way that one dipole ran horizontally and
the other vertically, you would only add
multipath problems and not obtain quite
the omnidirectional results you would like.
You will have to mount your two dipoles on
a wooden frame and find a way to suspend
it in the clear.

The antennas will combine into one feed
line. This arrangement will cause a slight
mismatch of impedance between the anten-
na and the tuner, but it should be of no
consequence.

If space is a problem, you might try
mounting one of these antennas vertically.
Because FM stations are both vertically and
horizontally polarized, this mounting
arrangement should permit the antenna to
operate with a more or less omnidirectional
pickup pattern.

However, if multipath is a problem, an
omnidirectional antenna will just make it
worse. The best way to deal with multipath
is to use as directional an antenna as possi-
ble, aiming it at the clearest signal of the
many bouncing around in the air. The sig-
nal you want may not be the strongest sig-
nal; sometimes the direct signal from a
transmitter will be accompanied by many
multipath reflections from the same direc-
tion, while a single, clean reflection can be
found by aiming the antenna more or less
away from the station.

Maintaining Head Azimuth
QHow can I keep my tape heads from
going out of alignment? I have a three -

head cassette deck whose record and play
heads are in a single block-Danny Tse, San
Lorenzo, Cal.

This is most often a problem in
frit decks whose head assemblies move
and stop rapidly. The only remedy that I
know of is to put a small dot of glue, nail
polish, or Loctite on the azimuth adjusting
screw, to hold it in place. Be sure to use
something that you can remove when nec-
essary. Nothing is really permanent, and
when your heads wear down and need re-
placement, applying a tiny dot of "glue"

Enter No. 7 on Reader Service Card
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How Do You Imgove On`: The
Best Value InTieWorld"?

Cambridge SoundWorks
Introduces

New Ensemble,
New Ensemble H-
and a new member

of the family,
Ensemble III.

Audio magazine once said our Ensemble
speaker system may be "the best value in the world."
Since then, numerous critics have applauded our
Ensemble and Ensemble ll systems. Designed by
Henry Kloss (founder of AR, KLI-I and Advent),
they became best sellers by offering quality
construction and accurate, wide -range
music reproduction - at factory -
direct prices.

We're pleased to introduce new
versions of our Ensemble and
Ensemble II systems, as well as our
new, ultra -compact Ensemble III.

The New Ensemble
New Ensemble is an improved

version of our original dual-
subwoofer/satellite speaker system.
New Ensemble maintains the dual
subwoofer design, which allows for
maximum room placement flexibility.
Placement of bass and high -frequency speakers in
a room (and how those speakers interact with the
room) has more influence on the sound quality of a
music system than just about anything. New
Ensembles ultra -slim (41/2") subwoofers give you
more placement flexibility than any system we
know of.

So What's New?
New Ensemble maintains the tonal balance,

frequency range and quality of construction of the
original. There are two basic differences.

1. New Ensemble uses a new 8" woofer with a
very long "throw" for linear cone excursion and
more accurate bass. An integral heat sink provides
improved power handling.

2. New Ensemble's satellite
speakers use the same
speaker drivers and
crossover as the original, but
with new midrange and high
frequency balance controls.

The midrange control lets you
choose the same output in the key 800-
1600 Hz octave as in the original, or you
can emphasize that octave by 2 dB. Ensemble
satellites have relatively less output in this range to
avoid the "boxy" sound typical of many speakers.
This results in an "open" sound on large-scale
symphonic works. For small -scaled music, the
higher output position proves a "warmer" sound.

A high frequency control has three positions:
A) The same balance as original Ensemble.
B) A 2 dB high frequency increase. C) A 2 dB high
frequency decrease. The switch can subtly increase
the system's "airiness" (Increase) or it can reduce

any tendency towards
"ecginess" (Decrease).

In terms of "real life"
performance, we believe
our New Ensemble
system competes head-on

with speakers selling
for hundreds
more. Available
with black -
laminate
subwoofers for
$629, or with
vinyl -clad
subwoofers for

$549.

The New Ensemble 11
New Ensemble 11 is an improved version of our

best-selling speaker system. It's more affordable
than New Ensemble because it uses one cabinet
to house both subwoofer speakers. New
Ensemble II maintains the tonal balance,
frequency range, power handling and construc-
tion quality of the original Ensemble Il. But its
satellite speakers use the same tonal balance
controls as New Ensemble's.

New Ensemble II also uses a new flared
subwoofer port. The subwoofer cabinet encloses
two 61/2" long throw woofers mounted in a sealed
"acoustic suspension" chamber. They project into a
second chamber fitted with the flarec. port, which
provides smoother air flow, eliminating extraneous
noise on strong bass notes.

Stereo Review said the original Ensemble II
"perfomis so far beyond its price and size it can be
compared only with much larger speakers at
substantially higher prices." New Ensemble II
carries on this tradition, outperforming other
speakers in its category, including well-known
models for about twice the price. Factory -direct
price, $439.

The Ensemble III
Now you can bring the clear, balanced wide -

range sound of Ensemble speakers to a small,
crowded room. Our new Ensemble N's satellite

speakers are only 4 1/2" x 61/2" x 3"
and its subwoofer is 8" x 8" x 15".

Compared to New Ensemble
Ensemble III gives up a little in

power handling, low bass range, and
efficiency. Unlike the "cube" satellite

speakers you'll find in most similarly priced
systems, Ensemble N's satellites are two-way

speakers. Ensemble N's 61/2" woofer uses two
voice coils in a
cabinet with a
flared loft for
sm000 air flow.

With most
recordings
Ensemble III will
sound virtually
identical to New
Ensemble II. It
simply won't
play as loud.
Its construc-
tion quality is
normally
found only in
much more
expensive speakers.
Factory -direct price, including connecting wire,
cutter/stripper and Hook -Up Guide, is only $329.

30 Day Home Audition.
All Cambridge SoundWorks speakers are backed

by a 30 -Day Total Satisfaction Guarantee. So you
can audition your speaker the right way - in your
home, with no salesman hovering nearby. If within
30 days you're not happy, return your system for a
full refund.

Due acoustic
_-suspension,
ealed cavity.

cavity acts
as acoustic
band-passfilter

For A Free Catalog, Call

Flared port.

1-800-FOR-HIFI
We Know How

To Make Loudspeakers!

CAMBRIDGE
SOUNDWORKS

154 California Street, Suite 104NOV , Newton, MA 02158
1-800-367-4434 Fax: 617-332-9229

Canada: 1-800-525-4434
Outside U.S. or Canada: 617-332-5936

© 1599 Cambridge SoundWorks. ® Ensemble is a registered trademark of
Cambridge Sound Works, Inc. KLH is a trademark of KLH, Inc. AR and

Advent are trademarks of International Jensen Inc. Cambridge SoundWorks
is not affiliated with KLH, Advent or AR.
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Model 88
"The Black Pearl"
$15,000 per 8' pair

PBJ Interconnect
$62 per Meter pair

Quality and
Value for
Every
Budget.
At the Summer 1994
Consumer Electronics Show
our brochure was honored
with a major award. We are
very proud and pleased, and
would like to send you one.
But we would point out that
our cables are even better,
and our cables have been
receiving "note worthy"
accolades for 15 years.
Yes, the humor in the last ad
was deliberate. It was our way
of making you smile-that is
if you don't have Kimber
Kable in your system... yet!

KIM3ER
KABLE
2752 South 1900 West
Ogden, UT 84401
(801) 621-5530

will let you turn that azimuth screw to set
up the new heads.

Playing Mono
Phonograph Records

QNow do I obtain a mono signal from
a stereo turntable? I plan to record

some noisy discs and understand that setting
my player to mono will help in this regard.
Do I wire the phono outputs in series, with
this series combination connected to the
phono inputs on my receiver?-John Comer,
Cincinnati. Ohio

AI have found that, in most instances,
rewiring a turntable for mono has lit-

tle audible effect on background noise even

though theory says otherwise. You will,
however, notice a slight decrease in tracing
distortion on some highly modulated discs,
and the huge output pulses caused by
warped discs will be reduced. This is espe-
cially true of 78s. (Editor's Note: Switching

your preamp to mono will give you most
of the noise improvement but will help less
with the tracing distortion and output
pulses.-I.B.)

You actually want to wire your outputs
in parallel, not series, but it's simple. Plug
both phono outputs into an ordinary Y -
connector, and feed its third terminal to
one of your phono inputs. If you wish to
feed both, you need a second Y to fan out
from the first.

If you'll often switch between stereo and
mono, you can mount four phono jacks
and a single -pole, single -throw switch in a
metal project box. One pair of jacks will
accept the cables from your turntable; the
other will accept a cable to your preamp's
phono input. Wire each pair of jacks to the
opposite pair, and wire the switch's two
contacts to the "hot" terminals of either
jack pair, so that closing the switch ties the
two channels together. This will give you
monophonic playback, even with stereo
discs.

You will discover that there is very little
change in frequency response between the
mono and stereo arrangements.

Old House Wiring
QI am putting a new stereo system
together-just a straightforward sys-

tem, with no home theater use in mind. But
I'm concerned that the only available listen-
ing room in my small apartment has just one
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electrical outlet, which accepts two two -
prong, ungrounded plugs. The wiring is very
old; it is covered in fabric rather than plastic.

Will this outlet suffice for my setup? Also, is

there a potential hazard to stereo compo-
nents when they are connected to an un-
grounded electrical outlet?-Gregory Smith,
Toronto, Ont., Canada

AMost stereo systems require more
plugs than the two in your listening

room. But many devices include conve-
nience outlets that can be used to supple-
ment the two that are available.

I'm not nearly as concerned about the
lack of grounding as I am about the old
wiring. Old wiring implies that the circuits
are poorly segregated. This means that sev-
eral other outlets will share the same fuse
or circuit breaker. This, plus the fact that
the wire gauge is probably lighter than
would be used in modern house wiring,
will lead to voltage variations, depending
on how many appliances are operating at
any given time. When the operating voltage
falls, the maximum available power output
from your amplifier will decrease, possibly
with an increase in distortion; this may or
may not be audible. Most other compo-
nents have regulated power supplies and so
are less likely to be affected.

As you know, many audio components
employ three -wire line cords whose plugs
have a third terminal that automatically
grounds them. These grounds often cause
more audio problems than they solve; they
can lead to ground loops, which cause hum
and noise. Common adaptors let you plug
three -prong cords into two -prong outlets.
To restore grounding, place the adaptor's
grounding lug or pigtail under the screw
that holds the cover to the outlet. If the box
was properly wired, this screw will serve to
ground the equipment. This setup also lets
you disconnect grounds if you have hum
problems: Disconnect all but one, then re-
store the grounds, one at a time, skipping
any components whose grounding causes
hum.

If you should discover that the outlet
box is not grounded, ground one piece of
your equipment to the nearest radiator or
water pipe. Because of the arrangement of
interconnecting cables, this will ground all
other equipment. Choose the preamplifier
or integrated amplifier as that one piece to
be grounded. A

Enter No. 21 on Reader Service Card



Denon's lifelong philosophy of "Design Integrity" has led us to constantly improve audio quality in all phases

of the reproduction chain-including circuitry for Home Theater. As a result, off -the -shelf IC components like those

used by our competitors, are no longer good enough for Denon's AVR-2500 AudioNideo Receiver. The new Denon

AVR-2500 features Dynamic Discrete Surround Circuitry, DftSC which employs discrete surround circuitry

plus an 18 -bit digital converter in the DSP stage. (Most competitors use lower bit converters.)

DENON PRECISION AUDIO COMPONEN7
1 AV SURROUND SECENEI AVR. 2500

Just as discrete components allow an audio system to be optimized for better sound, Denon's DDSC

produces more accurate, more realistic surround sound by reducing Total Harmonic Distortion, by increasing

Signal -to -Noise and minimizing DSP quantization noise.

Naturally, the Denon AVR-2500 also features the latest audio and FM circuitry,
AVR-1500

such as multi -zone capability for playing different programs in different parts of your home and personal memory

fields for one -button recall of your favorite, custom tailored surround sound stages. The AVR-2500 and AVR-1500

also feature the RDS Smart Radio System, which lets broadcasters offer you additional, invaluable information,

services and conveniences, either on the front panel or via On -Screen Display on the AVR-2500.

Denon AV Receivers: DSP surround sound, advanced features and uncompromised High Fidelity.RDS
"SMART RADIO" DENON

Denon Electronics Division of Denon Corporation (USA), 222 New Road. Parsippany, NJ 07054 (201)575-7810 The First Name in Digital Audio



0 ur lives as audio enthusiasts would
have been very different without
Tom Stockham. Audio buffs and
electrical engineers know Stockham
as the man who introduced digital
recording and tapeless editing to

the world, as well as for his associations with
Soundstream Technologies. Then there was his
patent on the homomorphic compander, a
forerunner to dbx and Dolby noise -reduction
systems.

Stockham received his bachelor's, master's,
and doctoral degrees from M.I.T. He has re-
ceived numerous awards for his contributions
to audio technology: The Poniatoff Gold
Medal from SMPTE, a Gold Medal from the

AES, an Emmy, and many others. Most recent-
ly, NARAS awarded him the first -ever Techni-
cal Grammy Award in 1993 for his "pioneering
role in the development and advancement of
digital recording."

Currently a professor of electrical engineer-
ing at the University of Utah, Stockham also
runs his own consulting firm, Stockham Tech-
nologies, the focus of which is applications in
vision and genetics. In this interview, reprint-
ed from the Winter/Spring 1994 issue of
NARAS Journal, published by The National
Academy of Recording Arts & Sciences, Dr.
Stockham discusses the development of digital
recording, his views on the digital/analog de-
bate, and other audio matters. D.L.

PHOTOGRAPH: BUSATH PHOTOGRAPHY



THE AUDIO INTERVIEW

What was your role
in the development
of the technology we
now know as digital
audio?
Let me go back a lit-
tle ways. The first

time I ever saw digital audio actually work-
ing was in 1962. I'd been a student at
M.I.T. in the '50s, and then I went into the
Air Force. When I came back to M.I.T., as a
new assistant professor, I went around vis-

Daniel Levitin holds degrees from Stanford University and
the University of Oregon in Cognitive Science. He has writ-

ten extensively on professional audio applications, taught
music technology at Stanford University, and worked as a
staff engineer/producer for 415/Columbia Records. He cur-
rently performs research in visual and auditory psy-
chophysics at the University of Oregon.

Daniel Levitin
iting the labs and I found people doing in-
teresting work. Some of the students were
using a computer called the TX -0, and they
had connected a tape drive to the machine
and a microphone and speaker to an A/D
and D/A converter. What you could do was
talk into the microphone, and the tape
would record all of that in binary. It was
probably using 6 to 11 bits, with a sam-
pling rate around 10,000 samples per sec-
ond. After you had finished recording, the
thing would rewind and play it back.

We're talking about a ma-
chine that took up the better
part of a large room, right?
Right. Then the TX -2 was
developed, which was an
even larger computer. It had
65K memory with 36 -bit
words. This was the first real-

ly large magnetic core memory computer.
It was back in the days before the byte,
with seven -track tape and all of that.
Where did the converters come from at
that time?
A company named EPSCO created an
A/D-D/A converter you could buy. It was
capable of 11 bits, I think, and was pretty
high up there in sampling rate, maybe 22k.
It's possible I saw some demonstrations of
these in the late '50s, around 1959. Bernie
Gordon, who was the CEO at EPSCO, was
playing with digital audio back then.
What did you do next?
Well, we used the TX -2 and digital audio
quite a bit. I worked on a project with
Amar Bose, who was at M.I.T., and we used
it to design the first Bose speakers.
Were the first Bose speakers built around
the same principles as his later ones?
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Yes, it was his idea that
the loudspeakers were
limited by the room
acoustics, not so much
what was put in a well -
designed loudspeaker;

that the problem was mostly outside, not
inside the speaker. Of course, one could
build a terrible loudspeaker to claim other-
wise. But his idea was that if you built a
loudspeaker properly, most of the distor-
tion was put forth by the room.
Why would room acoustics be so singular-
ly important in a home listening environ-
ment? If I have musicians actually play in
my living room, it sounds great. Why do
room acoustics play such a critical role if I
merely put speakers-point sources, essen-
tially-in the room at the same locations
where the live musicians were?
Because your living room then becomes a
second venue. If musicians are recorded in
a concert hall and you try to play back the
sound of that hall in your living room, the
second -venue problem is created.
So you've got one set of acoustics stacked
on top of another, competing.
Yes, that's right. That's why live perfor-
mances sound so much better than any-
thing you have ever heard. And the second-

venue problem hasn't been solved, even
today.
It seems like one solution would be what
contemporary recording engineers have
done, at least for popular music. If you
record everything in a controlled studio
environment, close-miked, you would
avoid this competition of acoustics.
That is a partial solution to the second -

venue problem, but it's not a total solution.
Because of the inherent artificiality of stu-
dio recordings?
Suppose we let the listening venue be the
one that we want. Let's try to change the
original venue somehow, such that when
you combine a typical listening room
venue with the changed original venue, the
whole thing turns out more like a single
venue when it's played back. As far as I
know, nobody's ever shown conclusively
that such trials work well, or even better.
It's somewhat better, but it's not the solu-
tion we really want.

Bose found a living room that he felt was
reasonable, and he put
a loudspeaker in the
corner. It was a proto-
type of the first one his
company sold, the
2201. You may remem-

ber that it was an eighth of a sphere and fit
in a corner. We set up a microphone and
recorded some music produced by the
speaker in this "ideal" listening room.

The next step was to find the impulse re-
sponse of the room. By setting off a spark
in the corner where the speaker had been,
and recording it over and over again, the
spark permitted us to determine the noise-

free impulse response of the room. In this
way, we had the impulse response of the
ideal speaker as a reference.

Next we took the music we had used
earlier and convolved it with the spark
recordings we had made. The whole idea
was to see how much poorer the loud-
speaker was than the spark (the ideal
speaker). We found that by using a filter,
properly designed, the two were very close.

Before digital
systems for

home could be
built, professional
equipment

needed to create
the recordings.

It seemed to us that all but a very few of the
speaker problems had been removed. Now,
I'm going from memory here; if Bose was
sitting here he might be yelling that that
isn't the major point. As exciting as these
results were, the point is we used digital
audio for this experiment back in 1963 and
1964.

What was your next encounter with digi-
tal recording?
We knew how expensive digital audio was
back then, and I just didn't pursue it much
more for a while. Starting in 1966, I spent
21/2 years at M.I.T.'s Lincoln Labs, working
on digital signal processing.
What got you interested again?
One day, two very well-known M.I.T. pro-
fessors came into my office because I had
been asked to write a problem for the doc-
torate exam that year. They said, "We want
to ask you a question about this problem
you put in here on the exam: What is this

about?" Now, I had created a digital ver-
sion of an RC circuit in the problem, and I
told them that. I figured, since digital sig-
nal processing was going to be an impor-
tant part of the future, that the students
were being taught all about this. And these
two professors just said, "Oh. Okay," and
they walked away. But this told me that the
people who were really in the know didn't
understand this; they weren't aware of
what it meant.
You left M.I.T. in 1968 and joined the
Computer Science faculty at the Universi-
ty of Utah. What prompted your forma-
tion of Soundstream in 1975?
Malcolm Low (the L in KLH) was here at
Utah and helped set up Evans and Suther-
land Computer Corporation; they pio-
neered "3-D" computer graphics. One day

in 1974, Malcolm came over to my house
and said, "You know, it's time to start a
digital audio company." I told him he was
crazy, but one thing led to another, and we
were in business a year later.

Our purpose in starting Soundstream
was to develop a system for the home that
would play back digital recordings. We
knew there was a chicken -and -egg prob-
lem, so we started out by creating the pro-
fessional equipment that would be needed
to create the recordings themselves.

We developed some 16 -bit, A/D-D/A
systems, and we put together a machine
that could record and play back. It had an
instrumentation tape recorder-a recorder
that's used for technical experiments and
such-and a large box of electronics that
went with it.
And storage was all on magnetic tape?
Right. As far as I know there was no one
using anything but magnetic tape in this
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arena. However, the Japanese had built a
number of different digital audio recorders
and playback systems in their labs and
they'd bring them around occasionally at
AES Conventions. But that was growing
very slowly and very internally there. I
don't think they thought there was a mar-
ket for it! I think they thought they needed
to be up to date with the technology, but
they weren't really anxious about commer-
cializing it; you couldn't find anybody at
Japanese companies who was talking about
selling it. It was more for demonstration-
"Here, have a look at the future." Denon
was doing the most; they were going out in
the field with 14 -bit recorders and making
LPs with them. Then they would use their
digital recordings to show how good their
analog audio equipment was. They were
not trying to interest the recording compa-
nies in any way I could detect. However, I
was. We worked for three years before we
made a paid commercial recording.
You are credited with making the first
commercial digital recording. . . .

Right. We took our machine and did a dig-
ital recording in Santa Fe of an opera in
1976. Of course, by then we'd made a lot of
digital recordings, and so had many others,
but only in laboratories. Santa Fe was the
first real -world recording we made. Every-
thing worked perfectly. Then we demon-
strated the recordings at the AES Conven-
tion in the fall of 1976.
Did you then try to get record companies
and recording engineers interested?
Doug Sax was doing a lot of direct -to -disc
recordings, but he wasn't interested in our
digital machine. So we went to Crystal
Clear records and did a recording of Virgil
Fox, and those recordings were stunning-
very, very interesting. That started our cash
flow going. We also recorded Arthur
Fiedler and the Boston Pops. These weren't
released right away, though. The first com-
mercially released digital recording was for
Telarc, of Frederick Fennell and the Cleve-
land Symphonic Winds, recorded in spring
1978. The thing became afire then; people
who had never talked to me before started
calling me on the phone and saying,"Why
didn't you tell us it could be this good?"
That was when people really understood
what we were doing and what it meant. By
1981, we had at least 500 digital masters in
our vaults that came from various sources.

Telarc and Soundstream brought digital
recording to the world. Other people had
it, but they were just using it internally.
Then, in 1982, Jack Renner [CEO and chief
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engineer of Telarc] put out the first CD.
The role I played, along with my people,
of course, was to commercialize digital
audio and to have it used by the record-
ing companies, not just by the technical
people. There's been a lot of talk about
who made digital audio first. We had the
first commercial digital recorders; 3M was
second in developing theirs.
You also were a pioneer in digital editing.
Yes. The funny thing is, even today
people are using editing systems that
are very primitive, and our editing
system was up and running back
when we were in Santa Fe. We had
a totally computerized editing sys-
tem. This meant you didn't have to
have tape swishing back and forth;
you could start at the back of the
recording and do your editing
backwards if you wanted. We in-
vented hard -disk editing, and we
were using it back in 1975.

In a sense, we not only pio-
neered tapeless editing, but we
were the only people who were
in it. My involvement with
Soundstream stopped in 1980,
but the technology found its
way to other companies. 1

What was the sampling rate
of these first digital recorders?
At different times we had
three different sampling
rates. When we first put the
converters together, we
thought that our market
would be radio, that peo-
ple at radio stations
would want this. So we
were working with a 15 -
kHz bandwidth then,
because FM has a 15k
bandwidth. We made
some recordings
with that band-
width, but not
many, not more
than three or four.
I'm pretty sure
that the one at
Santa Fe used
that.
So, you are
talking about
a sampling
rate of 32k
or so?
It would have to have been larger than 32k;
that's cutting it a little close. We used
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37,500. After that we
had a converter that
was something like 47
kHz-I don't know
where that came from,
it was some fraction of
something-but it was

above 44.1. Then all the rest were 50 kHz,
and anybody that's got one of our ma-
chines right now is at 50.
How many Soundstream machines were
sold?

Between 15 and 20. I have no idea how
many are still in use. My guess is essentially
none. We sold most of our inventory to
Bertelsmann. They loved our editor, and
worked one of them constantly for eight
years. They just put it away in April of this
year. I think that editor worked on thou-
sands of CD masters.
Did all of the machines use the original
Honeywell transport?
Yes.

Did you have to modify it?
Yes. Basically, what we did was put in a
head for 16 -track work plus two side chan-
nels for SMPTE. We usually didn't use that;
we didn't have too many jobs where we
had to sync with anybody.
How did you handle error correction?
We recorded a given track on two tape
tracks and separated them as far as possible
from each other. So, for example, we might
record on tape track numbers 1 and 8, and
the signals were identical. This correction
and detection system was very, very good.
The only one I can think of that was better
was the one that comes with CD. We had
no problems with this scheme of writing
everything twice. The logic of determining
if there was an error was very simple and
very reliable.
So the way it worked is that you just com-
pared one track to the other?
Yes, we'd see if the two codes were identi-
cal. If they weren't identical, we knew
which one was bad, because if there was a
dropout, the energy on the tape was too
low. Incidentally, none of our clients ever
found a digital error in any of the tapes we
made. And I'm sure there was a terabit of
stuff by the time we quit.
What did early digital sound like?
It sounded great to me, but don't ask me.

You know what a gold-
en ear is. Well, I have a
lead ear. Jack Renner
always tells me I have a
good ear, but I never
would say that's the

case. I enjoyed the music, and it was defi-
nitely superior to anything I had heard be-
fore. Our tape recorders were made not
just by listening, of course, but by a group
of people listening and a very, very careful
study of whether the thing was theoretical-
ly correct.
Did Soundstream ever get around to look-
ing at digital audio for the home? Some-
thing like CDs?
That was the idea from the beginning.
Malcolm Low brought the idea up in our
very first discussions in 1974. In 1980, we
merged with Digital Recording Corpora-
tion, and the name became DRC/Sound-
stream, a public company. I did not play a
heavy role in the development of the digital
player they were trying to put together, but

Amar Bose
and I used

digital audio for
experiments on

the second -venue
problems back
in 1963 and

1964.

we were trying to develop something like
the CD.
When you say it was like the CD, do you
mean it was optically based?
Yes, it was. I was running the recording
part, so I wasn't in charge of the design
there. They wanted to create a "record"
that would be the size of a 3 x 5 card that
you could put in your shirt pocket and car-
ry around with you. In this mode, it
wouldn't be the card that moved, it would
be the reader that moved. A unit was built,
and it did work. But it was abandoned
when the CD emerged, and the design race
was over.
There are still a great many people who
say that analog sounds better than digital.
The battle has been playing out in some of
the high -end audio journals as well as in
pro audio and musician magazines. . . .

Are the people who are saying this in con-
trol of a company or a business? Because,
of course, companies have to make money

or they die. And you know, just before peo-
ple are going to be killed or murdered, they
will say anything.
Well, there are musicians and artists, re-
spected recording engineers . . .

Well, that could be, but that's not the ques-
tion. The question is, does the digital
recording sound like the original source?
Now, because it sounds different from the
analog recording, it might be more pleas-
ing to some listeners and less pleasing to
others. As far as I can tell, there isn't any
defect hanging around in digital.

Have you seen that book about record-
ing by Gaisberg? It's an old book from the
'40s. [The Music Goes Round, by Frederick
William Gaisberg, Macmillan, 1942.] He
recorded Caruso way back, and he talks

AMAR BOSE

about the transformation between acoustic
and electric recording as it occurred in
1925. He points out that most of the
recording engineers had to give up their
trade when that happened because they
didn't know what to do with the new
recording technology. Now, I can imagine
that more than a few people were upset
about that-they lost their jobs. I wouldn't
be a bit surprised if some of them said,
"Gee, this electric recording doesn't sound
as good, does it?"
Well, I always figured that when people
say they like analog recordings, what they
like is actually the harmonic distortion.
The terms they use-like "warmer," "soft-
er," and "less harsh"-suggest that this is
what they like about analog. Distortion
can sound warm because it muddies up
things. Digital has no distortion, so they
don't like it; they're not accustomed to
hearing recorded music that way. Do you
think this is part of it?
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Oh, absolutely. In fact, I think that's almost
the whole thing. It is that smearing that
they like. After I restored the Caruso
recordings, we played them back for some
collectors and compared it with the origi-
nals. [In the '70s, Stockham processed old
Caruso recordings; his restorations were
later issued by RCA.] Now, the originals
had lots of surface noise, lots of energy
above 8k or so, and the restorations didn't,
because there was no [music] energy in
that part of the spectrum in the original
recording. And you know what? Many of
the collectors liked the sound of the [unre-
stored] originals better, and the only rea-
sonable explanation is because their ears
needed to hear energy in this range. I find
this very interesting. I should think you
would know something about this from
your own laboratory work.
Just to exhaust all the possibilities in this
digital/analog debate, is it possible people
are hearing artifacts in digital? Bad anti-
aliasing, dithering, and so on?
I don't think so. If things have been done
right by the people who build the equip-
ment, that's not going to happen. Unbe-
lievable amounts of diligence have been
put in to make sure that's not a problem.
Some of the really cheap converters that
are built into budget equipment do sound
awful, though. . . .

Well, that's a different issue. Obviously,
you can make something bad if you want
to-and if you want to make it cheaper. I
feel kind of funny about all this, because,
like you, I want to find "the answer." But
every time I went to find the answer, I
haven't gotten cooperation, or had the fa-
cilities, and so on.

Do you know Stan Lipshitz's work? He
has done more than anyone to put this out
in the open. He writes in the AES journal.
He's tried to make the role of dithering un-
derstood by people who haven't under-
stood it. He was president of the AES a
couple of years ago. As an academic, I
think he is the one person in the world
who most knows what can go wrong, the
unbelievable things that can go wrong in
research studies when people try to do
them honestly-and dishonestly. Lipshitz
talks about the whole notion of telling
whether things are different, whether you
can hear the difference between A and B.
He points out that if you wanted to try and
determine if two things are identical or not
with 99% confidence, you have to get
things right every time in seven consecu-
tive trials.

You're talking about the statistics of cer-
tainty; the binomial probabilities.
Right. So for example, if you listen to three
recordings and start pontificating on the
differences, and someone comes along who
knows whether this is accident or talent,
you're not even on first base with this sam-
ple of three. If someone is going to come in
and listen and A/B some recordings, you
can't believe they know what they're talk-
ing about-or that the difference exists-
unless they are able to get it right seven
times in a row.
You were part of the expert panel that ex-
amined the Watergate tapes. What was
the assignment of the Watergate panel?
It was just a few days before Rosemary
Woods came up with the existence of the
181/2 -minute gap. And so any plans that
were being made at that time were cleared
up quite quickly, right then and there. Our
team then spent essentially six months
writing a report about the gap.
Did you get hold of the tape and try to re-
cover the portion that was erased?
Oh, yes. We did a very thorough job trying
to recover it. Unfortunately, it was erased
by a stenographer's recorder that had a
double erase head, and absolutely no

Do you see something replacing the CD
soon, as new technological breakthroughs
are made?
I haven't been following this, but the con-
cept that some people have had-namely
that you could have a "CD" on a chip-is
still pretty far off. You have to take into ac-
count the "25 -year syndrome." The syn-
drome is that you cannot change recording
media faster than once every 25 years. In
particular, there was the Edison [cylinder]
era, which was about 1877 to 1900. Then
the disc reigned as a primary medium, and,
of course, it wasn't electric for 25 years.
Then the electrically recorded 78 survived
until 1947, when the LP came out. (I'm go-
ing to put the medium of tape aside here.)
It was a longer stretch that time, before the
CD came out in 1982, maybe because of
the two media being around, the cassette
and the LP. And, of course, another retar-
dant [for the 25 -year rule] was the advent
of stereo in the middle there. But the in-
dustry isn't going to put up with another
major change for another 15 years or so.
You have to realize that everything before
the CD was needle and groove, so it might
even be more robust this time because the
technology is so different now. But I'm

sure there will be a change, count-
ing when it started in 1982 and
then adding 30 years.
That long? What if technology al-
lows for a dramatic change in for-
mat or type? What if you could get
the playing time up to 10 hours, or
the size down to 2 inches, or if the
indexing gets better?
I don't think that size or any of
those other things is going to have
the weight that a new change in
sound quality would. The things
you mention are just conveniences,
in my world. I don't think they
would have the thrust to create a
major change.
You think that change is driven by
sound quality?

A HONEYCOMB SPEAKER
ENGINEERED WITH AMAR BOSE.

human voice sounds were there except in a
couple of places where the instrument used
was stopped and then started again. But it
was obvious, in the final analysis, that the
gaps were created by the pushing of a man-
ual button on the recorder. Also obvious
was the way in which it was done; without
a doubt, it had to have been done by a fin-
ger pushing this manual button.

I do, I really do. When you look
back historically, it was sound
quality that drove the changes; the

first records were so much quieter than the
Edison cylinders, which were very, very
noisy. And the advent of vinyl was a huge
quality improvement.
You were first author on a famous IEEE
paper in 1975, "Blind Deconvolution
Through Digital Signal Processing." The
article describes your work in restoring
those old Caruso recordings, but it also
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talks about work
you've done in en-
hancing blurred visu-
al images. What is the
connection between
your work in audio

and in vision? Have they cross-pollinated?
Yes, because, in fact, the whole technology
is blind deconvolution. In both modalities
[sound and vision], our work was based on
the ideas put out in an earlier paper, "Non-
linear Filtering of Multiplied and Con-
volved Signals" [Oppenheim, Schafer, and
Stockham, published in the IEEE journal
in 1968]. That was a very large bomb on
the EE plateaus. The notion that you could
do linear filtering for nonlinear systems
wasn't universally well received. The whole
thing stood on Al Oppenheim's doctoral
thesis-and you see, it is really very simple.
Mathematicians have known for years that
you could make a transformation from
multiplication to addition; even children
learn this in school: It's just the logarithm.
There's a theorem in modern algebra that
says that if you have a vector space (and
this is a modern algebraic vector space, not
what you would talk about if you were do-
ing electrical engineering with electricity
and things like that), then if the rule for
combining vectors is not type A, you can
make it be type A by a unique one-to-one
transformation, creating another vector
space with a different rule for combining
things. What that says, of course, is that if
you have something that doesn't combine
using addition, but using some other
transform, you can force it to use addition.
That's the key to the deconvolution prob-
lem, then. In the particular case of the
Caruso recordings, you have two con-
volved signals; the signal from Caruso is
convolved with the response characteris-
tics of the old mechanical -horn recording
mechanism.

If I understand you now, you're saying
that you can take this convolution, apply
an FFT to create a multiplicative function,
and turn it into an additive function.
Once you have the latter, it is trivial to
separate the two functions, allowing you
to restore the sound of Caruso's voice.
That's right. As you know, if you apply an

FFT to a convolution,
the convolved signals
are then no longer
convolved-they are
multiplied. Because
you've gone from the
time domain to the

frequency domain. And when you do that,
as everyone knows, you go from convolu-
tion to a product. Then you just take the
log and you've got a sum, and you can you
apply regular linear theory.

There are two arenas for making an in-
teresting practice for using these things.
One is taking multiplied things and mak-
ing them additive; the other is taking con-
volved things and making them additive.
In the paper you talk about deblurring
photographs as being the same problem
conceptually as the dereverberation you
did in sound. Ideally, you would have

The engineering
breakthrough
that allowed
Ray Dolby

to make his
compander is

his brain,
I think.

several recordings of Caruso with the
same horn impulse response, and analyz-
ing these would allow you to extract out
the horn response-because it would be
common to all of the recordings. But in
this case, you only have one example, so
you sliced up the image into a bunch of
smaller frames, assuming that whatever it
is that created the blur will exist common-
ly in each frame. Is this how NASA deblurs
Mars pictures?
Well, I haven't had much contact with
them, so I don't really know how they do
it. But, yeah, I imagine that it must be very
similar.

Presumably, NASA has thousands of pic-
tures of Mars all taken with the same cam-
era from a similar angle, so the problem
should be easier for them.
Yes, you're right. And this is fundamentally
a deconvolution problem of the type we've
been talking about. But they don't need to
chop up the individual image, so they can
get much better resolution than if they
only had one picture.
In audio, is surface noise an example of an
additive function?

Yes. And there are analogies in vision as
well. In black -and -white photography with
film, how much silver do you have to put
in the film so that when you examine it on
a light table it appears to be the same as the
original scene? The answer is, the log of the
exposure. So photography is multiplicative.
But you can transform it into being addi-
tive by taking the log.

In audio, an automatic gain control is
multiplicative. The 1968 paper discusses
this and describes four of our experiments.
The first one was an automatic gain con-
trol where you'd take the log of the signal,

process it linearly, and come back out again
and exponentiate the result. That gives you
an automatic gain control.
This sounds like a compander.
Right, that's indeed what I did; I made a
compander.
Well, in fact, didn't you make the first
compander?
Yes, I did, but only the first homomorphic
compander. Other companders were devel-
oped, starting in the early part of the cen-
tury. The telephone company used them,
for instance, to reduce line noise.
How did the commercial companders, the
dbx units, for instance, differ from yours?
I think the dbx units had a great similarity
to the original compander I built.
Maybe you could describe, for the readers
who don't know, what a compander does
and how it works.
If you have a dynamic range of X dB, you
can make it have a dynamic range of X/2
dB, or any other dynamic range you want
to have. I patented a way to make a corn -
pander that would do that kind of thing. It
takes the complex log of the signal, and
then it puts the real part of that through
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either a linear or nonlinear filter. Next it
exponentiates the filtered signal, and then
restores the sign by multiplying the expo-
nentiated filtered signal by the imaginary
part of the complex log.

The filter is designed to be a low -fre-
quency attenuator if the compander is in
the compression mode, and a low -frequen-
cy amplifier if the compander is in the ex-
pansion mode. It makes a very nice com-
pander. But not good enough for ultra
hi-fi. That's what made me do what I did
in developing digital recording.
How is this different from compressors
and expanders, such as those recording
studios use?
Well, those are designed to alter the signal
for particular purposes. A compander
should allow you to take a signal, compress
it [in recording], expand it [in playback],
and have it be intact so that it's just like the
original.
You said it was clear to you it would be
impossible to make one with high enough
fidelity, but then Ray Dolby did make one.
The compander that Dolby made was very,
very good work. You know how that works:
When you have tape noise, you make the
dynamic range of the signal less, so every-
thing's louder-the loudest things are now
just as loud as they were, but the softest
things are 50 dB louder. That means that
when you go and expand, the noise has
been pushed through a floor that you
didn't have before. Unfortunately, because
the signal is bipolar, it's very hard to con-
trol. Because the signal is positive, then
negative, and so on, you have to have a very
quiet switch. I'll tell you, making digital
recording work is a lot easier than making
this work. Dolby made this work, because
his things aren't that decontrolling. He
doesn't try to do too much compression.
What was the engineering breakthrough
that allowed him to make this?
His brain, I think. He's a very creative guy,
very creative. He was a star, you know, in
the TV era. He was one of the people who
put together TV recording in the '50s, so
that you could have delayed television
broadcasts; he was part of the Ampex
group that did that.
Have you heard Dolby SR?
It's not bad. But it won't do what digital
will do.
Some people say that Dolby SR is better
than digital, that it's "smoother," "silkier,"
"warmer".. .
Well, we're back to what we were talking
about and the dichotomy between fidelity

and what you like. Also, I haven't had a
chance to look very deeply inside the ma-
chines it's competing against, the Sony and
Mitsubishi digital recorders. I don't know
what's in them; I haven't had a chance to
see for myself whether they work right or
wrong, so I can't comment.
Do you think this is a case similar to the
Caruso restorations, where your collectors
liked the noisier recordings better?
There is definitely a relation. When we first
were using the dbx, we did some experi-
ments where we recorded one tape with
dbx and the other without. We had it set
up so you could switch between them for
playback. When you turned on the normal
one, everyone would be happy. But when
you got rid of all that noise and the hiss
went away, it was dull and uninteresting.

Then, when I said, "Let's compare the
companded one with the original," and I
threw the switch, they couldn't tell the
difference!

This is a matter of "fidelity" versus
"what you like." I want to be sure that you
understand I have no feelings of any type
that people shouldn't like what they like.
But I do get upset when people don't un-
derstand that what you like might not be
exactly like the original you were trying to
put back together in the recording process.
There's nothing wrong with not putting it
back together the same as it was; it might
even be a lot more fun. But if you're talking
about fidelity, you shouldn't say that you
don't have it when you do. It is important
to distinguish between whether what
you're talking about is coherent or not. A

Stockbam receiving
the first NARAS
Technical Grammy
Award from NARAS
President and CEO
Mike Greene at
the 95th AES
Convention, 1993.

Stockham accepting
Gold Medal from
Bart Locanthi as
Albert B. Grundy
looks on at the 83rd
AES Convention,
1987.
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WHERE DO YOU BFGIN?

HOME R

S I I ..01116.

wi Ham r. Koffman

ome theater is the fastest growing segment
of the home entertainment industry, as
video rental/sale shops are as plentiful as
pizza parlors. Movies with surround sound-

tracks on tape and LaserDisc are as common as hot,

buttered popcorn. The variety of entertainment and
spectacular sounds previously found only at the local

Bijou can now be brought home for a few dollars in

rental fees. Indeed, the theater's quality of sound can

often be bettered.

For those new to this entertainment experience, here

are some guidelines on video equipment, screen sizes,

seating arrangements, and (naturally) sound-plus
some tips on avoiding the more common problems.
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THE VIDEO SIDE
A well-equipped home theater might look like the one in Fig. 1,

with its large video screen, multiple speaker systems, and a cabinet
to house the many electronic components involved.

The video receiver may be either the direct -view (picture -tube)
type, television's mainstay since the 1940s, or a pro-
jection system. Direct -view screens are at a dis-
advantage for home theater use,
however, because they're usually
limited to a maximum screen size
of about 35 inches (measured diag-
onally, as TV screens always are). A
35 -inch set will be very large and
heavy, and require a well-built cab-
inet to contain it.

Screen sizes larger than 35 inches

generally require projection sys-
tems. These usually use three small
picture tubes, similar to those in
the direct -view receiver but with
much greater light output. Each
tube-through a system of filters,
lens, and (often) mirrors-reproduces
one primary color (red, green, or blue),
which is focused on a large screen where
the three images are combined into a sin-
gle, full -color picture. Both front- and
rear -projection systems are available.

The rear -projection system is a single
unit containing the projection tubes, op-
tics, and screen. In this system, the pic-
ture is focused on the back side of a
translucent screen, and viewed from the
screen's front. Most rear -projection sets
have screens in the 40- to 50 -inch range,
though sets as large as 73 inches are avail-

able. While many have the 4:3 (width -to -height) screen propor-
tion long familiar to TV viewers, a growing number have wider
proportions, such as 16:9, to accommodate "letterboxed" wide-
screen movie tapes or discs.

But what if we want a true theater -size screen? The front -projec-
tion system, with separate projector and screen like the arrange-
ment in a real movie theater, is our answer. These systems typically
provide images 10 feet or more in diagonal measure.

The images on projection systems' larger screens tend to be less
sharp and less bright, and also tend to be lower in contrast than
those on direct -view sets. These problems usually increase as
screen size does, in part because larger screens make it easier to see
defects in the original picture. High -end video systems often in-
clude add-on devices, such as line doublers, to enhance the pro-

jected picture, and most critics feel they are well worth their high
price. Maintaining a sharp, well -focused picture usually takes
more frequent adjustment with projection systems than with di-
rect -view sets, especially with front -projection systems having
floor -mounted projectors or screens that can be knocked out of
position.

Systems with bigger screens take up more floor space too. This
is most noticeable with a rear -projection set, whose single cabinet

must be high enough to position
the screen properly, wider than the
screen itself, and deep enough to
hold all the optics. With a front -
projection system, the projector
cabinet tends to take up several
square feet of floor space but can
often be mounted on or in the ceil-
ing, if there's enough headroom.
And while the screen is often
mounted in a cabinet for aesthetic
reasons, you can save space by wall -
mounting it, letting it stand free on
short legs, or even making it elec-
trically retract into the ceiling.

The bigger the screen, the more impor-
tant it is to have good sources for your
video pictures. LaserVision discs are the
best source medium for home video, fol-
lowed by high -band videotape (Super-

VHS and Hi8), then by broadcast or cable
TV (depending on the station, reception,
and your local cable company), and then,
dead last, regular VHS or 8 -mm video-
tape. However, availability is also a factor:
LaserVision discs, which are not as widely
sold as movie tapes, are even less widely
available for rent. In addition, high -band
tape recordings are virtually impossible to

buy or rent, which limits their home theater use mainly to show-
ing movies recorded off the air or cable.

THE BIGGER YOUR HOME

THEATER'S SCREEN, THE

MORE IMPORTANT GOOD

VIDEO SOURCES WILL BE.

THE AUDIO SIDE
While Fig. 1 shows a total of nine speaker systems in our home

theater (commercial movie theaters usually have more), this
doesn't mean that the typical movie soundtrack has nine channels
encoded in it. It also doesn't mean that you'll necessarily have nine
speakers in your installation. Most current movie soundtracks
have four channels-two main front stereo channels (screen left
and screen right), a front center channel (the dialog track), and a

single surround channel. Prints produced for major first -run
theaters may have discrete tracks for these channels; prints made
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for neighborhood theaters (and home video releases) cur-
rently have only two discrete channels of audio information.
A matrix decoder (such as Dolby Surround, Dolby Pro Log-
ic, Ultra Stereo, or THX) must be used to extract the addi-
tional channels' content. In addition, most decoders also
provide a bass -only signal, which may be in stereo (the bass
from each of the incoming channels' signals) or a summed
mono signal (the bass from both incoming channels
summed together).

We can start our home theater with just the two front
main speakers and add other channels later. Even after we
build up to a complete surround system, most of each film's
sound will often be coming from them, so they, more than
anything else in our system, will determine the ultimate
quality of the sound we hear.

This means that the first step toward good home theater
is usually to stop using the speakers built into the video re-
ceiver. These speakers usually use small, inexpensive drivers
whose frequency response, distortion, and output levels
don't qualify as high fidelity. In addition, the width of the
receiver cabinet limits how far apart the speakers can be,
which means that the channel separation they offer is often
marginal for movies and inadequate for stereo music listen-
ing. If your video receiver has external speaker outputs
and reasonably powerful amplifiers (5 or 10 watts a chan-
nel), as a first step you can add decent external speakers,
add a more powerful amplifier later, and later still expand to

full surround.
For video, unlike stereo music, the center speaker is very

important: It reproduces the sound accompanying the ac-
tion at the center of the screen. Usually this is an actor
speaking, so the center speaker is sometimes called the dia-
log system. The larger the screen and the more spread there
is in the seating area, the more important this speaker is.
Without it, people sitting off to the side will tend to hear a
voice come from the location of the nearest speaker instead
of from the actor's location on the screen, which can be very
annoying. Nonetheless, most surround decoders have
"phantom" settings that deliver center -channel signals to the
left and right speakers for home theater systems that don't
have a center speaker.

Ideally, all three front speakers would deliver the same
sound to you and everyone else in your home theater. This
ideal is hard for engineers to realize, because the center
speaker, usually placed just above or below the screen, has a
different design and size than the other two speakers. Many
surround decoders therefore also have a choice of "normal"
surround for systems with limited center -channel bass and
"wide" surround for systems with better matched speakers.

For home theater, all three front speakers, and especially
the center one, should have horizontal dispersion broad
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enough to cover the whole audience. This, too, is hard to accom-
plish in a center -channel speaker because it usually must be wide
but not tall, to fit near the screen-exactly the wrong shape for
wide dispersion.

The left and right surround speakers bring the viewer into the
action. Distant gunfire, planes flying overhead, and other very
dramatic effects come to life through them. But since the main ac-
tion is up front, on the screen, surround speakers should not call
attention to themselves. To ensure this, surround speakers are best
mounted above the viewers' heads-on or in the wall, or hung by
brackets from the ceiling. Speakers designed for surround are also
usually designed to diffuse the sound image and make it hard to
localize, so the listener will be conscious of the surround sound
field but not of the surround speakers' locations. Some speakers
use cross -firing drivers; others use bipolar radiation (firing from
front and rear with the same polarity) or dipolar radiation (firing
from front and rear in opposite polarity).

Dipole surrounds are almost always placed at the room's sides,
with their drivers aimed along the room's walls and their dead

sides toward the listener (THX Standards specifically call
for this); this makes them very difficult to localize. Other
surround speaker types, however, can be placed either at
the sides or at the rear of the room. While Fig. 1 shows
surround speakers in both locations, home systems al-
most always have just a single pair of surround speakers,
in one location or the other.

Surround speakers are generally smaller than the front
speakers, to be inconspicuous and because today's sur-
round signals typically include little or no sound below 50
or 100 Hz (or above 7 kHz or so).

Bass is an important part of today's movie soundtracks;
commercial theaters require flat response down to about
50 Hz or so, with usable output below 30 Hz. But speakers
designed for a home theater's front channels are often rel-
atively small, so subwoofers are, sooner or later, a part of
most good home theater systems. (Even if your left and
right front speakers have adequate bass for music, you
might find subwoofers worth adding for their extra
punch.) Subwoofers take over where the front main
speakers and surround systems fall off, in the lowest bass.
This is where you get the sense of power and energy in the
more spectacular film sound effects. Although it's com-
mon to use only one subwoofer, for reasons of cost and
space, the effect of two, with their added power and en-
hanced sense of surrounding the audience, is generally
worthwhile. (A pair is shown in Fig. 1.)

HOUSING THE ELECTRONICS
The electronics of a home theater system can be as sim

ple as a VCR or LaserDisc player and an audio/video re-
ceiver with built-in surround decoding circuitry. But an A/V sys-
tem can also be complex. An elaborate system typically includes a
VCR, a LaserDisc combi player (which can also play audio CDs),
a preamplifier that permits both audio and video source selec-
tion, a stand-alone surround decoder, and at least six channels of
amplification (left, right, center, two surrounds, and subwoofer).
This equipment can sit out on shelves or other furniture or be
placed in a cabinet or cupboard.

Reaching the cable jacks at the rear of your components can be
difficult. If you use open shelves, they should be deep enough to
let you turn the components sideways for cable access. Cabinets
should also leave room for turning the equipment or have access
slots in back through which you can reach it. If the cabinet is too
heavy to move out when you need to reach through the back, set
it out a few inches from the wall before you load it up. And con-
sider a cabinet with casters.

Since you will probably want to use a remote control even
when the cabinet doors are shut, make certain that the doors are
of glass or fabric that will pass an infrared beam. Also, make sure
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that the components (especially the A/V receiver or the ampli-
fiers) get enough cooling air; if you need to add fans to your cabi-
net for forced -air cooling, make sure the fans are quiet.

SCREEN SIZE AND SEATING
Another thing we will want to do in planning our home theater

is to establish the maximum screen size that can be comfortably
viewed and housed in our room.
Maximum screen size and our
room size determine how many
people can comfortably watch the
system, how far away they can sit,
where furniture can be, where
speakers will be placed, and
how much amplifier power
will be needed.

For screen size, the bigger the
better-up to a point. You don't
want a screen so large that you
cannot back far enough away from
it to merge the video raster lines
into a coherent picture. At the
same time, you don't want to sit too far
back, or you'll lose the impact of the pic-
ture. These distances depend on the type
of screen you have, but there are estab-
lished industry guidelines to help you de-
termine them. The easy way, however, is
simply to use your eyes and think about
these two ideas.

Video screen sizes are defined by their
diagonal measurements. Standard TV
screens are four units wide by three units
high (4:3 aspect ratio), and their height is
about 3/5 of their diagonal size. For these
screens, the optimum viewing distance many industry experts rec-
ommend is at least four times to a maximum of six times the pic-
ture's height, a range of 2.4 to 3.6 times the diagonal.

For newer, wide-screen sets with a 16:9 aspect ratio, things are
more complex. A 16:9 screen's height is a little under half its diag-
onal size, which would make a viewing distance of four times the
height work out to about twice the diagonal. However, most wide-
screen sets now use line doublers to smooth the effect of raster
lines. This theoretically allows you to sit twice as close as you
could otherwise-in other words, between 40 and 60 inches from
a 40 -inch screen.

Let's define three seating distances from the screen: "Near,"
"Medium," and "Far" (Fig. 2). Admittedly, these are highly sub-
jective terms, but they can give us at least some idea of what our
system space requirements are.

Let's also further define each of these seating distances by who
might find them most comfortable. The person who might find
the "Near" position best is likely to be someone young; children or
even teenagers are generally the ones who like to get the most im-
pact from the presentation. A typical adult might find the "Medi-
um" distance about right. And finally, the "Far" position is for
someone who usually prefers sitting toward the back of a real
movie theater or perhaps up in a balcony seat.

Table I gives "Near," "Medium,"

YOU CAN START YOUR

HOME THEATER WITH JUST

TWO GOOD SPEAKERS AND

BUILD UP FROM THERE.

and "Far" viewing distances for all
common sizes of 4:3 screens. (If
your exact screen size is not listed
here, you can simply estimate the
value from those given or from the

ratios given above.) Com-
paring these distances to

your room's dimensions and lay-
out will tell you how big a video
screen would be too large for that
room.

Home theater audiences are
typically small, often one to three
people. But if your home theater

is to be a family affair or you have a great
mary friends who regularly come to visit,
you will probably find Tables II and III
helrful in determining your seating ca-
pacity. The data is based on the assump-
tion that it is comfortable to sit as much
as 13° off the screen's axis. This will cer-
tainly be the case with direct -view
screens, which provide a very even screen
illumination from almost any viewable
ang e. However, many projection systems
do lot. Their translucent or reflective
screens tend to concentrate the light di-

rectly forward, making it important that we sit nearly on axis. Fi-
nal seating arrangements should therefore be based on the video
system you already have or plan to buy.

Table I-Viewing distances, in feet, versus screen diagonal
sizes for conventional 4:? aspect -ratio screens.

Sareen Diagonal

25" 27" 30" 32' 35" 40" 45"

dewing Distance

50" 5' 6' 8' 10'

Near 4 4 5 5 6 6 6 6 7 8 11 14

Medium 7 7 7 7 8 8 8 9 9 11 16 22

Far 9 9 9 9 9 11 11 11 13 18 24 30
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MATCHING. THE THEATER EXPERIENCE

If our goal is to match (or surpass) the theater experience when
viewing films at home, we must pay careful attention to sound,
especially to sound levels. To begin
with, how loud should our system
be able to play? A target goal of
many commercial theaters is 107
dB sound pressure level at any
seating location (105 dB is speci-
fied as part of the THX require-
ments for home theater systems).
Fortunately, most home loud-
speakers and amplifiers can quite
readily' attain this level in typical
domestic surroundings. But how
much power will it take to achieve
it? This depends on our speakers'
sensitivity and our room's size and
acoustics.

Loudspeaker sensitivity is almost uni-
versally expressed in terms of sound pres-
sure level (dB SPL) produced at a distance
of 1 meter with a 2.83-V input signal
from the amplifier (2.83 V is equal to 1

watt across 8 ohms). To determine the
sensitivity figure for your main front
speakers, check the specifications in the
owner's manual, look up the figure in Au-
dio's Annual Equipment Directory (Octo-
ber issue), or ask the dealer or manufac-
turer. (If you can't find out the information or haven't picked
your speaker systems yet, use a value of 88 dB; it's a common val-
ue, and on the low side of average for cone -type bookshelf or
floor -standing speakers.)

Find your speaker's sensitivity figure on the horizontal scale of
Fig. 3, move up from there to the curve, and then go directly to
the left-hand scale of the graph. This will give us our speaker
power ratio (PR). Make a note of this value.

The bigger the room, the more power we need to fill it with
sound, so we need the interior volume of our room (height x
width x length, in feet). If you don't know the exact dimensions
of your home theater room, this is no problem as long as you can
estimate them within about 20%.

Our power requirements also depend on the room's acoustics.
Whether our theater room is very "live" (acoustically very reflec-
tive, with few furnishings or acoustical treatment), "dead"
(stuffed with bookcases and upholstered furniture, carpeted, with
an acoustic ceiling, etc.), or average will determine how hard our
speaker systems will have to work, for a given room size, to get the
sound level we want.

Figure 4 has curves for "Dead," "Average," and "Live" rooms.
Read up from your calculated room volume to the appropriate
curve, and then read across to the left to get the figure that I call
the power multiplier (M). Make a note of it. (The "Bass" curve

will be discussed shortly.)

THE USUAL FIRST STEP

TOWARD GOOD HOME
ow

THEATER IS TO STOP USING

YOUR TV SET'S SPEAKERS.

Now, using Fig. 5, read up from
the power ratio obtained in Fig. 3
to the curve for your room's pow-
er multiplier, and then read across
to the left to find recommended
amplifier power per channel for
the main stereo speaker systems.
A "crest factor" is included in this
power figure, to account for short
peaks. The factor is +5 dB (in oth-
er words, a multiplier of x3), and
brings the system's output up to
about 112 dB.

If your center speaker repro-
duces roughly as much bass as your
main front speakers, it should receive as
much power as they do, adjusted for any
differences in sensitivity between them.
(You can use Figs. 3 through 5 for this.)
If you use your surround decoder in
normal mode, which feeds center -chan-

you can get by with about half the cal-
culated wattage, but not less; this chan-
nel may carry quite a bit of information.

The requirements for the surround
channels' output levels are usually much lower than those for the
front main speakers, since they reproduce mostly incidental

Table II-Seating width, in feet.

Screen Diagonal
25" 27" 30" 32" 35" 40" 45" 50" 5' 6' 8' 10'

Seating Width

Near 5 5 6 6 7 8 8 9 10 12 16 20

Medium 8 8 8 8 9 9 10 11 12 14 20 27
Far 10 10 10 10 10 12 12 13 15 20 27 34

Table HI-Seating capacity.

Row 5-6 6-7 7-9 10-12 13-15 16-20 21-25 26-35
Width, Ft.

Seat
1-4 4-3 5-6 6-8 8-10 10-13 13-16 16-25

Capacity
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sounds. While there is no fixed relationship here, their output is
usually at least 10 dB less, requiring about 10% as much power as
the main speakers if sensitivity levels are equal. (If they differ, use
Figs. 3 through 5 again,) However, I'd recommend giving the sur-
round speakers at least 20% to 30% of the power fed to the main
speakers-and some authorities favor 100%.

The method of determining the required power for subwoofers
is a little different than for the other system speakers. In the low
bass, most rooms are very reflective, or "live," because most of the
things we think of as being sound absorbers (such as carpeting
and furniture) actually absorb very little sound at frequencies
much below about 100 Hz. (However, some things can have a very
dramatic effect. For example, large expanses of window glass freely
pass low frequencies right through to the outside, as if the room
had no walls! Under such circumstances, the following does not
apply. See a professional for advice.)

Now, to calculate requirements for bass power, once again as-
certain the power ratio (PR) from Fig. 3 and the power multiplier
(M) from Fig. 4, this time using the "Bass" curve. Figure 6 will
give us the power per channel, based on these PR and M factors.

If you're considering a subwoofer with its own amplifier, you
can determine its suitability to your room by using its amp power
and sensitivity rating (if both are given, which is rare) or its spec
for maximum output level.

ARE WE DONE?
A home theater system is, unlike most other entertainment de-

vices, extremely complex. What we have just done is some basic
planning, in that it only offered us a quick look at what we will be
needing in terms of the equipment and the room. A true home
theater involves not only sight, but sound, and both must be com-
bined in a way that will be pleasing to the audience. Putting to-
gether such an expensive and necessarily complex system is some-
times best done by someone who has a good technical background
as well as generous experience. And no book or article could possi-
bly hope to offer both these qualities in any complete sense. Sim-
ply, there is no substitute for someone with knowledge and experi-
ence to guide us. With that said, I hope I have started you on your
way to many years of fine home entertainment. A
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HCA-2200" Stereophile calls our HCA-2200",
" ... a benchmark product against which other amplifiers
can be measured." And why not? John Curl incorporated
everything the most musically obsessed person could
ever want.

Khances are, a perfect evening consists of unplugging the

phone, centering yourself in front of your audio system and

getting lost in your favorite recordings. And we bet when

you're not listening to music, you're working so you can buy

more music. Admit it, you're obsessed.

But take heart, you're not alone. There are lots of people

WE'RE NOT S
THEY ALL COME WI

P/LD-1100 and T/DQ-1600 The P/LD-1100 is a
remote controlled line drive preamp designed by John Curl.
The T/DQ-I600 is a remote controlled broadcast reference
tuner. Did we mention they can be controlled with the same
handset?

HCA-1000 and HCA-600 The HCA-1000 is
our latest THX-certified amplifier. The HCA-600
incorporates advanced direct coupled circuitry like our
more powerful amps. Both are bridgeable for high-
powered monoblock performance.

like you. We know because here at Parasound, music happens

to be our passion.

This approach to music has attracted its share of fanatics.

People like our principal audio designer, John Curl. (Talk

about passion-he was so possessed with making music come

alive that he practically invented high -end audio in the '70s.)

It's also attracted high -end audio reviewers - who not

only praise our products, but often purchase them for their

own listening pleasure.



This dedication to music also goes a long way toward

explaining all the products we've been developing, including

five high end/home theater amplifiers, our third D/A

converter, CD player/transport, a remote -controlled tuner

and line -drive preamp. Each design is guided by a philosophy

which dictates that you get the best possible products

anywhere for a price nearly everyone can afford.

Of course, since you have to turn them on at least once,

they all come with a power switch. But don't worry, you can

always ignore it.

And we'll take that as a compliment, thank you.

PARASOUND
affordable audio for the critical listener

Parasound Products, Inc. 950 Battery Street, San Francisco, CA 94111
415-397-7100  Fax 415-397-0144

D/AC-1500 and C,'DP-1000 The D/AC-1500 is our
premier digital to analog converter. The C/DP-I000 is our
high resolution CD player. With the simple addition of our
Advanced Digital Adaptor Module (an ST optical link),
it's transformed into a high performance CD transport.

HCA-1206 With a total of 720 watts on six channels,
our HCA-1206 is the most powerful THX-certified home
cinema amp made. Sensitive enough to move your soul,
but powerful enough to move your foundation.

HCA-606 Our HCA-606 is the slightly smaller kid brother
of the HCA- 1206. Both make wonderful multi -zone stereo
amps for custom installations. And both can be bridged to
four or five channels_

THX rs a registered trademark of Lticasfilm. Ltd.



EQUIPMENT

SONY MDS-501
MINIDISC DECK

guess it's a matter of marketing-a
witches' brew of guesswork and self-
deception when last I studied it.
Philips initially launched DCC in the
home market and touted its CD -quali-
ty sound. Sony launched MD in the

portable market and pushed convenience
over sound, which was simply described as
"approaching" CD quality. Well, the
Philips camp now has portable DCC play-
ers and, with the MDS-501 deck, Sony cat-
apults MD into the "high-fidelity home
market."

Having lived with the MDS-501 for a
while now, I must say that I'm impressed
with how simple and intuitive it is to oper-
ate and by the seemingly amazing things it
can do. When you get right down to it,
some of these features are not really that
amazing to computer buffs, who have been
"erasing" entire files (read, "programs")
with a single command for years. It is nov-
el, however, to have this facility right at

your fingertips in a music recorder. Until
recently, not even professionals could in-
stantly wipe a bad take, move tracks
around, or combine tracks at the press of a
button! As a storage medium, MiniDisc re-
ally does bridge the gap between the com-
puter and audio worlds.

Control Layout and Editing Functions
As the first Sony home product of a new

format, the MDS-501 follows what appears
to be Sony's standard philosophy, i.e., load
the first product with features and func-
tions and see which ones consumers actu-
ally use. For example, the MDS-501 has a
built-in clock that automatically time- and
date -stamps each recording as it is made.
(However, setting the MDS-501 for unat-
tended recording or playback requires an
accessory timer.) For private listening,
there's a headphone jack at the lower left of
the panel and, next to it, a level control
dedicated solely to headphone operation.

Headphone output power is generous, the
impedance should match most headsets
reasonably well, and the independent level
control makes the headphone jack useful
rather than a mere afterthought.

The MDS-501 has both analog and digi-
tal inputs and outputs, the former via con-
ventional gold-plated pin ("RCA") jacks,
the latter exclusively via optical Toslink
connectors. And needless to say, the MDS-
501 includes SCMS to prevent more than
one generation of digital -to -digital dub-
bing. (One might question the degree to
which SCMS is needed on an MD deck,
since multiple passes through the percep-
tual encoder/decoder will eventually "un-
mask" hidden noise components.) The
MDS-501 accommodates only digital
sources that use a 44.1 -kHz sampling rate,
i.e., CDs and prerecorded DATs. Digital
broadcasts (which operate at 32 kHz) and
DATs recorded at 32 or 48 kHz (the default
rate) cannot be digitally dubbed onto the
MDS-501; you must therefore use the ana-
log inputs.

Control operation is intuitive. The disc
slips into a slot, its presence indicated by
an orange lamp. An "Eject" button lies be-

right of the slot. To its right, under
the display, are play, pause, stop, and
record buttons. Pressing "Rec" puts the

SPECS
Frequency Response: 5 Hz to 20

kHz, ±0.5 dB.

Playback S/N: Greater than 98 dB.
Wow & Flutter: Below measurable

limits.

Line Input Level: Nominal, 500
mV rms; minimum, 158 mV rms.

Line Input Impedance: More than
47 kilohms.

Rated Output: Line, 2 V rms into
50-kilohm load; headphone, 28
mW into 32 -ohm load.

Dimensions: 17 in. W x 33/8 in. H x
14 in. D (43 cm x 8.5 cm x 35.5
cm).

Weight: 11 lbs., 7 oz. (5.2 kg).
Price: $999.95.

Company Address: Sony Dr., Park
Ridge, N.J. 07656.

For literature, circle No. 90
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AS A STORAGE MEDIUM,

MINIDISC REALLY DOES

BRIDGE THE GAP

BETWEEN THE COMPUTER

AND AUDIO WORLDS.

deck into record/pause mode; pressing the
play or pause control then starts the
recording. The track number goes up, with
the new track number stored in a tempo-
rary table of contents (TOC), each time
"Rec" is pressed. If you forget to hit "Rec"
when you want to change track numbers,
don't worry; the MDS-501 has extensive
editing facilities, which I'll get to presently.

Analog recording level is set with a tight-
ly clutched, dual -concentric control that
lies at the upper far right, behind a hinged
door. Recording level is displayed by a bet-
ter -than -average LED meter whose range is

-40 to 0 dB. An "Over" indicator warns
when you've pushed matters too far. When
dubbing a digital source, the original level
is duplicated automatically, with no need
for manual level adjustment.

The "Display" button, adjacent to the re-
mote sensor, toggles the display between
the title of the current track and the re-
maining playing time of the disc. Above
these buttons is a multifunction "AMS"
dial that's used to cue to the beginning of
specific tracks, set the clock, specify the
playing order of programmed tracks, enter
text data, and control the editing functions.

The MDS-501's editing facilities are
both extensive, as I said above, and unfa-
miliar. All editing is accomplished with
controls behind the front -panel door. The
most important of these are two editing
buttons, "Edit/No" and "Yes," which-of-
ten in conjunction with the other editing
controls-are involved in virtually all edit
operations.

Pressing the "Edit/No" pad cycles
through all currently available options;

when you get to the one you want,
you press "Yes." Some of the op-
tions are "toggles," i.e., if you have

Level Sync on and you want to
turn it off, you press "Edit/No"
until "Level Sync ON" appears in
the display and then press "Yes" to
toggle it off. Whether Level Sync is

on or off, pressing the "Rec" but-
ton will raise the track number.

If you press "Edit/No" while in
the record/pause mode, "Level
Sync ?" will appear in the display.
If you then press "Yes" twice, the
display indicates "Level Sync ON,"

and a new track number is record-
ed each time the input level drops
below a specific level (-80 dB
when digitally dubbing a CD) for
2 seconds or more. (During
recording, pressing "Edit/No" dis-
plays "Name in ?"; a second tap is
needed to advance to the "Level
Sync ?" option.)

You can erase, divide, combine,
and move tracks after they've been
recorded. To erase a track, advance
to it with the "AMS" knob, press
"Edit/No" consecutively until
"Erase?" appears in the display,
and then press "Yes." When the
track has been deleted and the TOC updat-
ed, the display indicates "Complete." You
can erase an entire disc by tapping
"Edit/No" until "All Erase ?" appears and
then pressing "Yes" twice. You can even
erase portions of a track by dividing the
track into segments (each of which will be
individually numbered), erasing the seg-
ment you want to remove, and combining
the remainder. (Just like a 31/2 -inch floppy,
an MD can be protected from erasure by
sliding a tab on its shell.)

To divide a track, pause the disc at the
appropriate point, press "Edit/No" until
"Divide ?" appears in the display, and then
press "Yes." "Rehearsal" flashes in the dis-
play, and the starting point of the new
track plays back repeatedly with a "Position
ok?" legend. If it's okay, press "Yes"; the
display will show "Complete." If the divid-
ing point is inappropriate, press "Edit/No"
and adjust the "AMS" dial to get to the de-
sired point. In this mode, "AMS" has 256
steps, covering the range from -7.68 to
+7.62 seconds in 60-mS increments.
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Combining tracks is similar to dividing
them. Turn the "AMS" knob until the track
you wish to append is shown in the display,
press "Edit/No" until "Combine ?" ap-
pears, press "Yes" to enter the "Rehearsal"
mode, and-if all is as desired-press "Yes"
in response to "Track ok?" Although only
consecutive tracks can be combined, you
can move tracks so that the ones you wish
to combine become consecutive. Select the
track you wish to move with the "AMS"
knob, press "Edit/No" until "Move ?" is
displayed, press "Yes," adjust the "AMS"
knob to specify the new track position, and
press "Yes" (or the "AMS" knob).

Once you get the hang of the "Edit/No"
and "Yes" buttons, the display guides you
through each procedure; the system is easy
to use and remarkably flexible. The flexibil-
ity comes from MD's random-access
recording, essentially similar to that of a
computer hard or floppy disk. When you
"erase," "move," or "combine" tracks, no
data is actually erased, moved, or com-
bined. Instead, the table of contents is
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recording or playback), and "In-
put" (to choose between the ana-

0
log inputs and the digital inputs
for recording).

The remote control provides di-
rect access to any track via 25 nu-
meric keys and a ">25" button
that permits access to higher num-
bered tracks. (Press ">25" fol-
lowed by number -by -number en-
try of the track you wish.)
"Date/Recorded" and "Date/Pre-
sent" buttons display the recording
date of the selection or the current
time and date. "Repeat" replicates
the function of the corresponding
panel button. With the remote's
"A -B" button, you can also mark
the start and end points of a seg-
ment you wish to repeat. A button
for auto spacing inserts 3 -second
blank spaces between tracks dur-
ing play (helpful when making a
tape dub of an MD for use in a
tape player that searches for blank
spaces) and, when pressed twice,
automatically pauses after each
track. A music scan feature plays
the beginning of each track, in
succession.

All operating -mode controls
(play, pause, stop, record, and
search) are available on the re-
mote; a pair of buttons with the
standard skip marking duplicates
the action of the front panel's
"AMS" knob. The remote also has
"CD -Sync." and "CD Player" but-
tons, which work with Sony CD
players. The three "CD -Sync." but-

tons ("Standby," "Start," and "Stop") facil-
itate dubbing from the player. The "CD
Player" pause and skip buttons temporarily
stop and start playback and find desired
tracks.

The MiniDisc format supports alphanu-
meric titling of the disc and each program.
With prerecorded MDs, the album title
pops up when the disc is loaded, and titles
change with each track. A "Scroll" button
on the remote moves the display through
titles longer than the display's 12 -character
maximum and then redisplays the initial
12 characters.

You can label your own recordings, but
the procedure is not very convenient. You
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changed to indicate where the data lies on
the disc and which portions of the disc are
available for overwriting because they have
been "erased." Bear in mind, however, that
all edits exist only in a temporary TOC un-
til you stop the deck and eject the disc.
That action records the TOC on the disc. If
you switch off power before doing so, the
edits are lost. You're limited to 255 track
marks on any one disc, but it should be
enough to keep you busy!

The remaining controls behind the
front -panel door are "Play Mode" (which
selects among normal, "Shuffle," and "Pro-
gram" play), forward and reverse search,
"Repeat" play, "Timer" (for unattended

enter the data during playback, letter by
letter, using either the "AMS" dial on the
front panel or buttons on the remote. As
long as you don't care to use certain special
characters available only via "AMS," the
latter approach is definitely preferable. On
the remote, the three "Play Mode" buttons,
the two "Date" buttons, the "Repeat" and
"A -B" buttons, the 25 numeric keys, and
the ">25" pad individually access each let-
ter of the alphabet and a few common
punctuation marks.

If you do use the "AMS" dial to label a
track, access the "Name in ?" function with
"Edit/Nc," press "Yes," and start punching
in letters. By using the search buttons, you
can move a flashing cursor under any in-
correct character and then either enter the
correct one or press "Edit/No" to erase it.
When you've finished (which you must do
before the end of the track), press "Yes."
Again, you must stop and eject the MD to
record any titling on the disc. (Whenever

THE EXTENSIVE EDITING

FACILITIES LET YOU

DIVIDE, COMBINE, AND

EVEN MOVE TRACKS

AFTER RECORDING.

you've made a temporary change in the
table of contents, a "TOC" indication ap-
pears in the display to remind you not to
turn off power until you've stopped and
ejected the disc.)

You have two setup options before
recording. These determine whether new
recordings will be appended to those al-
ready on the disc or whether the disc will
be erased entirely and recorded from the
beginning. Here's the only place where I
found Sony's nomenclature slightly con-
fusing. The "append" mode is designated
"All REC OFF" and is the factory -default
setting. The "erasing" mode is designated
"All REC ON" and must be selected before
inserting the MiniDisc using (you guessed
it) the "Edit/No" and "Yes" buttons.

For dubbing from a digital source, the
MDS-501 has a non-defeatable "Auto Cut"
feature that stops recording if the level
drops below -80 dB for 20 seconds. When
this occurs, the display flashes "Auto Cut,"
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and the last 18 seconds of "silence" are au-
tomatically "erased." This is probably a
good feature in the real world, since you
can copy a CD unattended and not waste
space recording silence even if the CD runs
out before the MiniDisc does. However, if
you want to record "silence" (as I did for
certain lab tests), the MDS-501 thwarts
your attempts. You can get around this by
pausing the recording before the 20 sec-
onds are up, restarting it, and "combining"
the tracks afterward. I got lots of practice
at that!

Measurements
The only test MiniDisc that I know of is

Sony's MD Audio Test I for Signal Perfor-
mance (TGYS 1). This disc was made by
converting the master tape of Sony's Test
CD Type 3 (YEDS-7) to MiniDisc, with the
input levels reduced by 0.05 dB. While a
good disc in its day, the YEDS-7 has been
pretty much supplanted by the CBS CD -1,
which is the EIA-recommended test CD
and has a number of useful tests that are
available on no other disc. I ran the MDS-
501 through its paces using the TGYS 1
and then made a digital copy of the CBS
CD -1 onto MD. I used this disc for my dig-
ital record/play data. Finally, I made
recordings from the analog inputs to an-
other MD for my analog record/play data.

Frankly, I flipped out when I found that,
within the limits of experimental error, the
digital dub of the CD -1 matched the per-
formance data of the professionally encod-
ed TGYS 1 in frequency response, distor-
tion, and A -weighted signal-to-noise ratio!
Even in quantization noise and dynamic
range, the digitally dubbed disc was no
more than 1 dB worse than the profession-
ally encoded TGYS 1.

To be specific: The A -weighted S/N was
98.3 dB at 0 -dB recording level for either
playback of the TGYS 1 or record/play
from the CD -1, the record/play dynamic
range was 93.9 dB from the CD -1 versus
94.9 dB from the TGYS 1, and the figures
for quantization noise were even closer
(88.3 dB for record/play versus 89.1 dB for
playback of the Sony test MD). Response
and distortion data taken from the TGYS 1
were identical with those from the CD -1
dub, so I have not presented them.

You may ask, "What's so surprising
about a perfect dub? Aren't digital dubs

supposed to be perfect?" Well, perhaps so
when recording from one 16 -bit linear sys-
tem to another, e.g., from CD to DAT. But
that's not the case with MD. When digital
data enters the MDS-501, it is ATRAC-en-
coded using Sony's perceptual algorithm
before recording. It's not at all apparent
that the encoder in a consumer MiniDisc
recorder would match the professional sys-
tem used to make the TGYS 1. I find it
quite impressive that the MDS-501 en-
coder is as close to professional standards
as it is!

Equally impressive, if not more so, is the
recording performance from the analog in-
puts. Frequency response (Fig. 1) is within
±0.05 dB from 21 Hz to 19.4 kHz for

ON MOST MATERIAL,

YOU'LL DISCERN

NO DIFFERENCE

BETWEEN CD AND

SECOND -GENERATION MD.

recording via the analog inputs compared
with ±0.03 dB from 20 Hz to 20 kHz on
the digital dub. I'm not sure what caused
the rise to +0.18 dB at 20 Hz in the record-
ing made from the analog inputs, but the
droop to -0.64 dB at 20 kHz is undoubted-
ly due to the anti-aliasing filter.

Record/play THD + N at 0 dB versus
frequency (Fig. 2) is negligibly worse from
the analog inputs than from the digital.
(Here and in other plots where the curves
for the left and right channels were close to
identical, I have omitted the right -channel
curve for clarity.) It's interesting to note
that the peaks in the analog distortion
curve occur at frequencies where there was
no digital data on the CD -1 I dubbed
from. (The digital data points on the CD -1
disc occur at rather widely spaced inter-
vals, and my test gear smooths the re-
sponse curve between them; I make the
analog sweep in much finer increments.)
And THD + N versus level (Fig. 3) again is
only a few dB worse on recordings made
from the analog inputs than on those from
the digital.

Linearity error (Fig. 4) is virtually iden-
tical (and negligible) whether the analog or

digital inputs are used. (In the case of the
analog inputs, the results include linearity
error of the A/D converter.) Only in chan-
nel separation (Fig. 5) is the digital option
measurably superior. And since we're
speaking of separation in excess of 70 dB,
even when using the analog inputs, it's
hard to believe that the difference will be
audible.

Only the CBS CD -1 disc provides a
fade -to -noise track. The results (Fig. 6) tes-

tify to excellent low-level linearity in the
MDS-501's D/A converter. The spectrum
analyses (Fig. 7), which I measured using
the Sony TGYS 1 disc (results were the
same for the CD -1 copy), exhibit remark-
ably low hum contamination and good
noise shaping.

Just to round out my tests: Record/play
channel balance was perfect when record-
ing from the digital inputs and was within
±0.045 dB with the analog inputs. Analog -
input sensitivity for 0 -dB recording level
was 0.594 V rms, and output at 0 dB was
2.1 V rms.

Use and Listening Tests
Failure to deliver adequate performance

on the type of bench tests described above
will preclude the possibility of good sound.
But getting high marks on these tests
(which the MDS-501 certainly did!) does
not guarantee good sound, especially when
we're dealing with a system that uses per-
ceptual encoding to economize on data
rate. Ultimately, sound quality is estab-
lished in the listening room.

So, the $64,000 question: Does the
MDS-501 deliver CD -quality sound? Let
me answer it this way: If you did not have a
CD version of the same program to com-
pare with, and you did not know you were
listening to a MiniDisc, I'm quite confident
that you'd believe you were listening to a
CD. The sound of this second -generation
Sony MiniDisc recorder is that close to
what we now consider the standard, i.e.,
the CD. Furthermore, I've heard many
CDs that sound far worse than the com-
mercial MD software I auditioned on the
MDS-501. On most material, even if you
did have a CD version of the same pro-
gram for comparison, I doubt very much
whether you'd discern a difference.

But is the sound identical on all material
under all circumstances? Not quite. I've
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accumulated a number of discs that are
particularly hard on perceptual encoders.
Some of the signals were used by the Mo-
tion Picture Experts Group (MPEG) in
evaluating audio compression systems, to
separate the men from the boys. When I
digitally transferred certain tracks to MD
and made A/B comparisons, I could hear a
difference. Although the test was not dou-
ble-blind and thus is suspect, I convinced
myself I could reliably tell the original from
the copy-just barely, but different
nonetheless.

The differences occurred in three areas:
A slight suppression of low-level high -fre-
quency content when the algorithm needed

most of the available bitstream to handle
strong bass and midrange content, a slight
dulling of the attack of percussion instru-
ments (piano, harpsichord, glockenspiel,
etc.) probably caused by imperfect masking
of "pre -echo," and a slight "post -echo"
(noise puff) at the cessation of a sharp
sound (such as claves struck in an acousti-
cally dead environment). The second and
third of these anomalies were most readily
discernible on single instruments played
one note at a time in a quiet environment,
and were taken from a recording specifical-
ly made to evaluate perceptual encoders.
With regular music recordings, pre- and
post -echoes seem to be reasonably well

masked by the natural reverberance of the
recording, although a slight thickening
could be noted when listening to digital
dubs of harpsichord and, less frequently,
piano recordings.

I realized long ago not to trust my sonic
memory, but it's difficult not to make some
comparison with the past. I've heard Mini-
Disc in prototype form; I've heard first -

generation players. They were adequate but
sonically no match for CD. Obviously,
things have changed with the Sony MDS-
501. Call it second -generation, call it what
you will, the MDS-501 sets a new standard
for MD sound quality and is an absolute
delight to use. Edward J. Foster

Sony sent an early sample
of its second -generation
portable player, the MZ-E2
($549.95). Even with its rechargeable
lithium -ion battery, it's amazingly
small (3 inches deep, 3/4 inch thick,
and 41/4 inches wide) and light (7.2
ounces). The lithium battery pro-
vides two-hour operation; it
recharges in five hours (three hours
for 80% charge) through the sup-
plied a.c. adaptor. It's also possible to
operate the MZ-E2 from the adaptor
and charge the battery simultaneous-
ly. The cell is removable, so you can
switch to a fresh spare. A battery case
(supplied), holding three AA cells,
attaches to the back of the player; its
cable plugs into the external power jack.
This battery case about doubles the
thickness of the player. Alkaline batteries
provide four-hour operation when used
alone and 71/2 -hour operation when used
with the lithium cell.

Slide switches on the back of the play-
er activate the Automatic Volume Lim-
iter System (AVLS), to limit output to
safe levels and choose either of two levels
of bass boost (or none). A spring -loaded
slide opens the disc slot. Nearby is a
stereo mini -jack and a four -pin connec-
tor for the headset and remote con-
troller. This controller, a small round
pack with clothing clip, lies partway up
the headphone cable.

You can control the MZ-E2 from
built-in pads or from controls on the re-
mote. "Hold" controls on both player
and remote lock the current operating

Portable Companion: Sony's MZ-E2

mode. The buttons on the remote are
small, but adequate if you're not thick -

fingered. The controller carries two ad-
ditional buttons not on the main unit.
One selects the play mode (normal,
track or disc repeat, and random); the
other cycles the LCD panel from indicat-
ing elapsed time on the current track, to
a scrolling display of the track name, and
to a scrolling display of the disc title. The
track number appears in the first two
cases; the total number of tracks on the
disc comes up in the last case. The disc
name and total number of tracks appear
when a new disc is loaded. A battery -

condition indicator and play -mode sym-
bols also appear in the display, as do in-
dicators for volume changes. The display
is reasonably legible for its size.

In the U.S., the MZ-E2 comes with an
over -ear headset that I find infinitely

more comfortable (and
better sounding!) than the

"button" earpieces supplied in Japan.
It also comes with a soft carrying
pouch. The most interesting optional
accessory is the CPM-MZE2K car
mount kit, which (if I correctly inter-
pret the manual) includes an umbili-
cal cord, to power the unit from the
cigarette lighter, and a connecting
pack that couples the output of the
MZ-E2 to the cassette heads of a car
head unit. An external a.c. power
adaptor and battery charger (ACP-
MZ60A) and additional lithium -ion
batteries (LIP -10) also are available.

I didn't run bench tests on the
MZ-E2, but I did give it a go around

the block. Pretty impressive. Even in
rough use, the deck didn't skip a beat.
(Presumably, the laser head mistracked
on occasion but recovered before the 4 -
second buffer ran dry.) Sound quality
was easily up to the best Walkman stan-
dard and was far and away superior to
garden-variety portables. I didn't find
the headset particularly comfortable
(but neither was it uncomfortable), and
I wasn't blown away by its deep bass re-
sponse. There was enough upper bass to
give the impression of a solid low end,
however, and headphone comfort is in-
herently personal. I heartily approve of
the AVLS concept, but I think Sony has
been overly cautious. The sound level
with AVLS on is just louder than good
background -music level, and people
who need AVLS protection the most are
likely to turn it off! E.J.F.
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SONO-;RAPHE

The heritage of the -ew
Sonographe products is
readily apparent. Consider
these characteristic omits:

Exceptional
Musicality
Sonographe compir!ents
are engineered and
manufactured by
conrad-johnson design, a
company consistently
acclaimed for the most
musically satisfying audio
components made.

Timeless
Styling
Accented by elegant
champagne gold fin -shed
panels, these Sonographe
products are readily
distinguished from
ordinary hi-fi components.

Outstanding
Value
Built to conrad-johnson's
unmatched standards in
parts quality, yet
surprisingly affordable -
just $795 for the S(25
line -stage preamplifier
(phone -stage optional for
$200), and $995 for the
SA250 power amplifier.

For further
information,
contact:
conrad-johnson
design, inc.
2733 Merrilee Dr.
Fairfax, VA 22031
phone: 703-698-8`:41
fax: 703-500-5360
Enter No. 12 cn Reader Service Card
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Hi. Now, to go with our friendly, familiar Dodge Neon four -door, there's

a Neon for people who like things in twos. The Neon Sport Coupe. With a

really responsive 2.0 liter engine. Two airbags (driver and front passenger),

standard. And, perhaps most obviously, two doors. Of course, we haven't lost

our fondness for things in fours. You'll also get four valves per cylinder in

the husky four -cylinder engine. Four-wheel anti -lock disc brakes. Four 14"

aluminum wheels fitted with four all -season performance tires, attached rock -

solidly to a four-wheel independent performance suspension.

The new Dodge Neon Sport Coupe. One more wonderful Neon, with two

less doors, to choose from. At your friendly Dodge dealer.

NEON SEDAN & COUPE

THE NEW DODGE
1 -800 -4 -A -DODGE
Always wear your seat belt. Enter No. 29 on Reader Service Card



EQUIPMENT PROFILE

ALPINE 7982
CAR CD CHANGER

AND TUNER

repeat of the current track or disc. The
7982 has lost the 7980's six -track program-
ming, but it's gained direct keypad access
to any desired disc in the built-in changer
(or the trunk -mounted changer, if one is
connected); on the earlier model, you
could only cycle one way through the discs.

On both the old and new versions, a fea-
ture called Source Tone Memory automati-
cally memorizes the bass and treble control

re MODE
LCVD

ZAISINE

111

/i"LPINE
3:020 IMUI11:111D COMPACT DISC CHANGER

co >< SW Control

TUNER /COMPACT DISC CHANGER 7,111132

FUNC

1 11 1 211 31
1m. 01I-A.ME MONO D.A. P

DMP

I Al 1 1

cum, KIX , 9CANsir
The Alpine 7982 is an update of the
Alpine 7980, a head unit with a
three -disc changer built right into
its DIN -sized, dashboard -mount
chassis (see February 1993). Both
models use a handy, three -disc mag-

azine that loads as easily as a cassette.
Instead of the earlier model's pull-out

chassis, the 7982 has a detachable faceplate.
When the car's ignition is turned off (and
during disc changes), a warning LED
blinks, and if the unit is stolen, it will be
unusable to anyone who doesn't know its
secret code.

The earlier model's tuner section was in
a separate chassis that could be hidden un-
der the dashboard. Alpine's second -gener-
ation three -disc changer, the Model 7982,
actually manages to cram all the electronics
into the same chassis as the CD changer
mechanism, for a simpler, one -box instal-
lation. The Model 7982 can also control an
Alpine six -CD changer mounted in the
trunk of your car, if three -CD capacity isn't
enough for you.

Most of the 7982's convenience features
were carried over from the older model.
The tuner section has Intelligent Auto
Memory, which automatically stores the
frequencies of the six strongest stations on
the current band into preset memory. In

addition to the usual one AM and two FM
bands, a Direct Access Preset ("D.A.P.")
band stores any desired mix of AM and FM
stations. Intelligent Preset Scan stops only
at those presets whose signals are strong
enough for reasonable listening. There is
seek tuning in either direction, with ad-
justable local/distant sensitivity.

The CD player allows random play of
tracks on the current disc ("M.I.X.") and

settings separately for each program
source. And connections are provided to
automatically mute the audio when an
Alpine cellular phone is in use. The current
model does not have a wireless remote
control, as the old one did, but it has
gained a digital clock and the ability to se-
lect green or amber illumination.

The CD circuit features include Alpine's
I-DAC, a 20 -bit hybrid interpolative D/A

SPECS
CD SECTION

Frequency Response: 5 Hz to 20
kHz, +0, -1 dB.

THD: 0.01% at 1 kHz.
Dynamic Range: 95 dB.
S/N: 100 dB, A -weighted.

Channel Separation: 90 dB at 1 kHz.

AM/FM TUNER SECTION
FM Mono Usable Sensitivity: 9.3

dBf.

FM 50 -dB Quieting Sensitivity: 13.5
dBf.

FM S/N: 65 dB.

Channel Separation: 35 dB.
Alternate -Channel Selectivity: 80 dB.
Capture Ratio: 2.0 dB.
AM Sensitivity: 22.51.N.

GENERAL SPECIFICATIONS

Bass Control Range: ±18 dB at 30
Hz.

Treble Control Range: ±12 dB at 10
kHz.

Power Requirements: 14.4 V d.c. (11
to 16 V allowable).

Output Voltage: 2.1 V, unclipped.

Dimensions: Chassis, 7 in. W x 2 in. H
x 61/2 in. D (17.8 cm x 5.0 cm x 15.8

cm); nose -piece, 67/8 in. W x 21/2 in.
H x 11/2 in. D (17.2 cm x 5.2 cm x
2.7 cm).

Weight: 43/4 lbs. (2.15 kg).

Price: $780.
Company Address: 19145 Gramercy

Pl., Torrance, Cal. 90501.
For literature, circle No. 91
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Fig. 1-FM frequency
response.
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converter combined with one -bit D/A
conversion technology for excellent
low-level linearity. Eight -times over -
sampling is employed in the unit's
digital filter. Besides normal CD play-
ing (complete playback of each of the
three discs mounted in the disc maga-
zine), you may select a specific disc
and track, or you can have the unit
play the first 10 seconds of each track
until you hear a track you like. Fast
forward and fast backward scanning
work while in the play mode, should
you want to reach a specific portion of
a track.

Control Layout
The 7982 can be turned on by

pressing the "Pwr" button at the top
left of the panel or by pressing any
button. The first time the unit is pow-
ered up, the factory four -digit code
must be entered before the 7982 will
operate. After that, you need not re-
enter the code (which you can change
to one of your own choosing) unless
the unit is disconnected from the bat-
tery. A CD eject button and the clock
display/adjust button are also situated
in the top left corner of the panel. Just
below are "Dn" and "Up" buttons
used for radio tuning,
fast CD scanning, and
track advance or re-
tard. The rest of the
panel's upper section
houses the magazine
loading slot.

A bulging panel sec-
tion at the lower left
contains audio up and
down buttons flanking a "Mode" but-
ton, plus three buttons used for
source selection. Normally, the audio
buttons control volume, but pressing
the "Mode" switch repeatedly cycles
their functions through treble, bass,
balance, and fader adjustment. The
three source selectors also perform
dual functions: The "Tuner/Band"
button cycles through the AM and
two FM bands, while the "3Disc"
and "6Disc" buttons double as pause
and play controls for the internal
three -disc and optional six -disc chang-
ers, respectively.

The lower right corner of the front pan-
el contains six numbered buttons that are
used to set and access tuner presets, and to
select discs. When the "Func" button just
to their left is pressed, they perform such
additional functions as FM mono/stereo
switching, distant/local switching, auto
memory station preset, preset and CD
scanning, CD repeat, and accessing the
"D.A.P." band. A small button nearby,
labelled "DSP ILLUM," switches the dis-
play's color.

The display, below the magazine loading
slot, offers complete status information,
such as band indication, preset channel or
disc indication, digital frequency display,
distant/local indication, stereo/mono indi-
cation, loudness level (calibrated from 0 to
35), CD repeat status, and activation of
"M.I.X." or "D.A.P."

Tuner Measurements
Figure 1 shows the frequency response

of the Alpine 7982 in the FM tuner mode.
Although a slight rise in response, about
2.0 dB, is observed at 10 kHz, response is
down some 5.0 dB at 13 kHz.

Figure 2 shows the mono and stereo FM
quieting characteristics. Mono 50 -dB qui-
eting requires a
dBf. There's no

signal input of only 12.5
comparable stereo figure,

as S/N ratio
reaches 60 dB
by the time
signal strength
is sufficient
to switch the
tuner into ste-
reo mode. Max-

imum S/N with

strong signals
measures 68.5 dB for mono and 64.8 dB
for stereo. These figures are all quite simi-
lar to those for the prior model.

Figure 3 is a plot of THD + N versus
modulating frequency. At 1 kHz, THD + N
measures 0.69% for mono and 0.65% for
stereo. (I suspect that the sample I tested
was slightly out of alignment, since the
model I tested last year exhibited far lower
FM distortion, and I don't think the FM
circuitry has changed much.) Figure 4
shows how THD + N varies with input sig-
nal level for mono and stereo. From this
plot, I determined that mono usable sensi-
tivity was approximately 11.5 dBf.

IF THREE CD5 IN THE DASH

ARE NOT ENOUGH,

THE 7982 CAN CONTROL

ANOTHER SIX

IN YOUR CAR'S TRUNK.
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CONRAD-JOHNSON
PF2 AND MF2300

Solid-State Components
Without Solid-State Sound

Tx) often, solid-state
audio components

sound harsh, edgy, grainy, and dimen-

sionless.
This is so common among solid-

state designs that audiophiles
readily

identi4 this unmusical
sonic signature as

"transistorsound". At:conrad-johnson,

we have long believed
that these audible

distortions are rot inherent in sold -state

devices.. Instead,
they are a consequence

oF circuit designand implementation.

Through innovative
circuit design and

the use of highest
quality parts, we have

developed a range of conrad-johnson

solid-state
products

that prove the- point.

They do not sound lie solid-state
They

just sound like music.

cd

rex

For more d: tailed
irf.'irmation on

the full rangeof

conrad-jolAnson
sold -state products write, phone or fax:

zonrad-johnKin
deign, inc.

vi

2733 Merrilee
Dite Flifax, VA

2203: phone: 703-695-8581
 fax: 703-560-5360

Enter No. 13 on Reader
Service Card

a.



ANPLITI.VE RAI VS. FlIEGUENCY WTI CO CHANGER SECTION. ALPINE 7982

+I
AP

LEFT

RIGHT

I I

10 100 1 k

FREQUENCY-Hz

Fig. 6-Frequency response,
CD section.

10k 20k

ND I NOISE ISI VS. FREOUEICY (Nil AT 0 III LEVEL. CO SECT/ON, ALPINE 7982

0.1

z

0 01
I-

I I

RIGHT -
Ap

20

LM -1.

100 lk

FREQUENCY - Hz

Fig. 7-THD + N vs. frequency,
CD section.

THO . NOISE 1091 VS. AIVLITURE KM. D3 SECTION. ALPINE 7962

-70

-80

- 90

-100
-100 -80 -60 -40 -20

RECORDED LEVEL - dB

10k 20k

LEFT

Ap

RIGHT

Fig. 8-THD + N vs.
recorded level.

DEVIATION FROR PERFECT LINEARITY. CO PLAYER SECT ON ALPINE 7992

+4

0
- 100 -80 -60 -40 -20

0

DITHERED I

UNDITHERED
Ap

RECORDED LEVEL - dB

Fig. 9-Deviation from
perfect linearity.

FACE -TO -NOISE TEST. CO PLAYER SECTION

+8

+4

0

-4
- 120 -110 -100 -90 -80 -70 -60

ALPINE 7902 HEAD ETC

AP

SIGNAL LEVEL - dB

Fig. 10-Fade-to-noise test.

Notice, in Fig. 4, that as signal lev-
els drop below 60 dBf, stereo THD
+ N tends to rise until, at some
point between 20 and 30 dBf, the
mono/stereo switching threshold is
reached. Below this threshold level,
THD + N in the stereo mode is sub-
stantially the same as for mono, since
the 7982's circuitry then operates in
the mono mode for both stereo and
mono signals.

Stereo separation measured 34 dB
at 1 kHz, dropping to 30 dB at 100
Hz and 27.6 dB at 1 kHz. Suppression
of the 19 -kHz pilot tone and 38 -kHz
subcarrier was
about 50 to 60 dB,
noticeably better
than the 20 -dB
figures for last
year's model. The
residual 38 -kHz
subcarrier was
suppressed by an
impressive 73 dB.
Alternate -channel selectivity was 82
dB, and capture ratio was 2.0 dB, as
claimed.

As for the AM tuner section of this
unit, its frequency response (Fig. 5)
was actually poorer than that of the
earlier model, extending from 47 Hz
to around 3.5 kHz before reaching an
attenuation of 6 dB. Usable sensitivity
measured 23 µV, close to the 22.5 µV
claimed.

about 10 dB below maximum setting. If
this was not done, the voltage amplifica-
tion stages that follow the D/A converter
went into overload. I can appreciate that
the CD player section produces far higher
output levels (more than 2.0 V) than the
AM or FM tuner sections, but it seems to
me that the designers of a combination
such as this should have made it possible
for the preamp voltage stages to handle CD
output signals at any setting of the volume
control. (Incidentally, this same problem
was evident in the 7980.)

The tendency of the preamp stages to
overload was also evident when I plotted

THD + N (re-
ferred to 0 -dB

recorded level)
versus signal level.

The results are
shown in Fig. 8.
While THD + N
remains very low
(around -90 dB,
or 0.003%) at lev-

els below -20 dB, even with the volume
setting reduced somewhat below its maxi-
mum, THD rises to around -75 dB
(around 0.018%) for signals recorded at
maximum digital level. Had I increased the
volume setting to maximum, reproduced
signals would have been severely clipped.
The primary harmonic components were
at 2 and 3 kHz (the second and third har-
monics of the recorded signal), with higher
harmonics evident at lesser amplitudes.

On the other hand, A -weighted S/N for
the 7982's CD player section measured an
impressively high 99.5 dB for the left chan-
nel and 98.9 dB for the right channel-un-
usually good for a car audio CD player.

Separation at 1 kHz measured 93.5 dB
for the left -to -right crosstalk and 94.2 dB
for crosstalk from right to left. Separation
decreased substantially at higher frequen-
cies, but at 16 kHz it was still a more than
adequate 78 dB for the left -to -right mea-
surement and 72.5 dB for right to left.

Figure 9 shows deviation from perfect
linearity. For undithered signals at -90 dB,
deviation approaches 3 dB for the left
channel and is less than 2 dB for the right
channel. With dithered signals, deviation at
-100 dB amounts to no more than 2 dB.
The fade -to -noise test results (Fig. 10) con-
firm the low-level linearity deviation and

THIS NEWER ALPINE HAS

A REMOVABLE PANEL,

FASTER DISC CHANGES,

AND BETTER AM TUNING.

CD Measurements
Figure 6 shows the frequency re-

sponse of the CD player section, with
0 tone controls at their "flat" settings.

Response is down 0.4 dB at 10 Hz
and about 0.47 dB at 20 kHz. With
the volume control set a few dB be-
low maximum (for reasons I will dis-
cuss shortly), approximately 0.3 dB of
mistracking between channels was
evident.

Figure 7 shows how THD + N
varies as a function of frequency for
signals recorded at maximum level.
Over most of the audio range, THD
+ N ranges between 0.02% and
0.03%. To maintain this low level of
distortion, however, I had to operate
the 7982 with its volume control at
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With Cinema DSP, you'll be amazed
at what comes out of the woodwork.

Bats screech overhead. Wolves howl in the distance. And
footsteps crunch across your living room floor.

No, it's not your imagination. You're hearing sounds placed

around the room, just as the director intended. Only Yamaha

All courtesy of Yamaha Cinema DSP. The home theater t PCinema DSP
creates phantom

technology that gives dialogue more definition. Music, more speakers. It sounds

dimension. And sound effects, more graphic detail. so real, you'll swear

Only Yamaha Cinema DSP creates phantom speakers that mu
Ett ects

you hear sounds in

fully replicate the experience you get in multi -speaker movie
places you don'teven

have speakers.
theaters. It sounds so real, in fact, you'll swear you hear sounds

in places you don't even have speakers.
As you might imagine, a breakthrough like this is no small feat It's accompished by multiplying the

effects of Digital Sound Field Processing and Dolby Pro Logic.®
Digital Sound Field Processing is Yamaha's unique technology that electronically recreates some of

the finest performance spaces in the world. And Dolby Pro Logic is the technology responsible for
placing sound around the room, matching the dialogue and sound effects with the action on the screen.

Together, these two technologies allow Yamaha to offer a complete line of home theater components

that outperform other comparatively priced products on the market
Stop by your local Yamaha dealer for what could be a very eerie demonstration. Maybe we can't talk

you into a system, but that doesn't mean we can't scare you into one.
For the sales location nearest you, call 1-800-4YAMAHA.

CINEMA

Phantom Speakers

YAMA HA°

©1994 Yamaha Electronics Corporation, USA. Cinema DSP is a trademark of Yamaha Electronics Corporation. Dolby Pro Logic is a registered trademark of Dolby Laboratories LicensingCorporation.
Yamaha Electronics Corporation, USA. P.O. Box 6660, Buena Park, CA 90622.



also reveal that the EIA dynamic range of
this player was approximately 111 dB. The
more stringent EIAJ dynamic -range mea-
surement yielded a reading of 94.6 dB for
the left channel and 95.8 dB for the right
channel. Frequency accuracy of the player
section was very good, with a measured
master -clock error of 0.0117%.

Finally, I assessed the ability of the CD
player section to correct for disc defects
such as scratches, missing data, or opaque
surfaces caused by dust or dirt. The player
successfully corrected or interpolated for

missing data measuring 1.5 millimeters in
length. That's well beyond the minimum
requirements called for in the CD Stan-
dard, but some home CD players will track
perfectly through missing data that is 2.0
mm or more in length. On the other hand,
this player was very resistant to external vi-
bration and shock-an extremely impor-
tant characteristic for a CD player intended
for mobile use.

As for sound quality and ease of use,
there would be little point in my address-
ing those issues from my test bench or even

THIS
SPEAKER
CAN KEEP

YOU UP ALL
NIGHT.

A few notes of music will tell you the new

Centaurus Slant 6 speaker is quite unique.

It's ribbon hybrid design offers performance

that defies its modest $1995 price.

As the Centaurus weaves its magic, an

evening's listening session can pass into morning,

leaving you with a smile.

The technology that makes this level of

performance possible was pioneered on our

$85,000 state-of-the-art Grand System. Your

nearest Apogee dealer will be happy to

demonstrate the Centaurus speakers. But bring

your pajamas, just in case.

-1=1-POGEE f1COUSTICS, INC.
35 York Ave. Randolph, MA 02368 Tel. (617) 963-0124 Fax (617) 963-8567

from my reference listening room. Only a
test drive can properly reveal the merits (or
demerits) of any car audio system. So, I
leave it to Technical Editor Ivan Berger to de-

tail his experiences while putting this
tuner/CD changer through its paces.

From my own point of view, I must
commend Alpine for coming up with a
DIN -sized, single -chassis unit that can
handle three CDs at a time. While disc
changing took longer than it does with sep-
arate, trunk -mounted, car CD changers
(around 12 to 15 seconds), as I stated in my
report on the first -generation version, this
is a rather small price to pay for the conve-
nience of having three hours or more of
continuous music available in your dash-
board. Leonard Feldman

Behind the Wheel
I said last year that I might make the

then -current Alpine three -CD changer my
new reference unit, if Tony Igel of Stratford
Sound could shoehorn its two chassis into
my dash. He could, and I did. Will I do the
same with the new 7982? I'm less sure.

On the positive side, the newer Alpine
has the convenience of a removable front
panel, faster disc changing (13 seconds in-
stead of a yawning 20 seconds or so), far
better AM reception, and a more readable
display (especially the amber mode, in day-
light). On the other hand, although the
7982 sounds very good, the older version
sounds a little better, just a hair more open
and natural on every source.

The 7982's basic control layout is an im-
provement, with two exceptions. The
D.A.P. band, which I use for AM and FM
traffic reports on those few days I take the car
to work, is less accessible now-you have to
press "Func," then a preset button, instead of

calling it directly. Instead of a broad
up/down tuning rocker that can be separate-
ly set for manual or seek tuning, the 7982 has
a sharper, less comfortable bar, whose action
depends on how long you hold it down.

For now, I think the prior model, with
its marginally superior sound, will stay on
hand as my reference while I continue with
the 7982 for daily use. Considering its mix
of noticeable advances and minor flaws, I
think many people would be overjoyed
with it. Even I am impressed by the 7982 in
many ways-but not as many ways as with
the earlier version. Ivan Berger
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ORIGINAL MASTER FECOHL1IN,,

The third Moody's title on Ultradisc
this 1969 release features the pioneers
of classical rock in all their sonic
splendor. Restores the original lyric
booklet.
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EQUIPMENT

SOUNDSTREAM
DA -2 AMPLIFIER

Aany THX-certified power amps
sell at a premium over amps
that would otherwise seem
comparable based on conven-
tional specs. Is the premium
based on what the market will

bear? Is it due to Lucasfilm licensing fees?
Or does it cost more to make a THX am-
plifier? Perhaps it's a combination of all
three. I'll leave it to you to decide, but, in
point of fact, Lucasfilm does impose strin-
gent requirements for THX certification of
power amps, of which the most serious re-
lates to power rating.

To meet Lucasfilm requirements, a pow-
er amp must put out a minimum of 28.28
V rms. With 8 -ohm loads, that's 100 watts
per channel. Although this would seem to
be a relatively modest power rating nowa-
days, Lucasfilm insists that the same output
voltage be delivered into lower impedances as

well. For example, a two -channel THX
power amp like the Soundstream DA -2
must put out a minimum of 28.28 V into
3.2 -ohm loads. That's 250 watts per chan-
nel! Three- and six -channel THX amps get
off a little easier as far as minimum load is
concerned, but the bottom line remains the

same: A THX power amplifier usually has a
larger power supply than the average stereo
amp.

Consider a two -channel power amplifier
rated at 100 watts per channel into 8 ohms.
In theory, a non-THX amp could get by
with a power supply capable of delivering
just 200 watts for the loads plus perhaps
50% more for circuit inefficiency. But a
THX-certified amplifier of the same rating
must have a supply capa-
ble of delivering 500 watts
(with 3.2 -ohm loads) plus
an even wider safety mar-
gin for the greater loss in
the output stage incurred
when operating into a low
impedance. I'm not say-
ing here that well -de-
signed, non-THX ampli-
fiers shave things so closely; most deliver
more power into lower impedances than
they do into 8 ohms, which implies a sup-
ply capable of delivering that power. But
most stereo amplifiers do not carry matters
quite so far as Lucasfilm requires.

Beefy power supplies are costly, especial-
ly when designed in the conventional man-

ner, i.e., a line -operated power transformer,

rectifiers, and filters. To handle high power
at the 60 -Hz line frequency requires a mas-
sive power transformer to prevent core sat-
uration and huge filter capacitors to main-
tain the supply voltage between successive
charge cycles. Soundstream sidesteps the
problem in the DA -2 by using a high -fre-
quency switching power supply.

The DA -2's supply operates at approxi-
mately 60 kHz, so it recharges the filter ca-
pacitors about a thousand times more of-
ten than a line -operated, 60 -Hz supply.
Microfarad for microfarad, the effective-
ness of the filter bank is multiplied accord-
ingly, although the capacitors must be spe-
cially designed to handle high-level,
high -frequency ripple currents. Further-
more, at 60 kHz a relatively small ferrite -
core toroid can handle the flux required to
supply adequate power without saturating.

Thanks to this switching -mode supply,
Soundstream manages to cram a 200 -watt -
per -channel THX-certified stereo power
amp into a package only PA inches high.
Three DA -2s would stack up at about 6
inches and power a six -channel THX
home -theater system at 200 watts per
channel into 8 ohms, 350 watts per channel
into 4 ohms, and a whopping 500 watts per
channel into 2 -ohm loads. Further, each
DA -2 can be bridged for mono operation
at double the per -channel power into twice
the impedance (400 watts with 16 -ohm
loads, 700 watts with 8 -ohm loads, and
1,000 watts with 4 -ohm loads).

Switching supplies have another advan-
tage when used in high -power amplifiers:

A relatively low
turn -on surge.
When a conven-
tionally powered
amp is turned on,
there's a huge in-
rush of current as
the magnetic field
builds up in the
transformer and

capacitors take an initial

THE SOUNDSTREAM DA -2

PACKS A MIGHTY WALLOP

INTO A MINUSCULE AND

EFFICIENT PACKAGE.

the large filter
charge. The actual surge depends on the
precise point in the line voltage cycle at g
which the power switch makes contact but '
can be so large that it trips the circuit,.
breaker. That's especially likely if multiple
high -power amplifiers are plugged into the
same line and turned on simultaneously. ct.
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Switching -mode supplies can be
designed to ramp up slowly to avoid
the turn -on surge, as Soundstream
has done. This is not to say that you
can have three DA -2s plugged into
the same house line, all delivering
500 watts per channel simultane-
ously; that's almost certain to flip
any home breaker. But if you're us-
ing a 20 -ampere line, you should be
able to turn on three at once
(they're rated for a 6 -ampere turn -
on surge), and once the amps are
on, it's unlikely that you will require
all channels to operate flat-out si-
multaneously over any appreciable
time period.

Control Layout
The DA -2 features both balanced

and unbalanced inputs via XLR and
gold-plated RCA jacks, respectively,
at each end of the rear panel. Be-
tween each set of inputs is a push-
button that selects between them
("Bal/Unbal"); a second pushbut-
ton, on the "Channel 2" input at the
left of the back panel, selects be-
tween "Mono" (bridged) and
"Stereo" operation.

Centered on the back panel is a
circuit breaker, with an IEC three -
wire jack for a removable line cord
to its left and output connectors to
its right. The latter are gold-plated,
heavy-duty five -way binding posts
spaced to accommodate "GR" type
dual plugs. What's noteworthy
about them, however, is that their
through -holes will accommodate 6 -

gauge wire. Between the circuit
breaker and the output connectors
is an "Accessory Link" hookup,
which permits the Soundstream
C.2THX preamplifier (or any other
preamplifier using a 5-V remote
trigger signal) to turn on one or
more DA -2 amplifiers.

The front panel has only a re-
cessed power indicator and a "Pow-
er" switch that overrides the remote
turn -on. (The switch is left in the
out position when you are using the
remote hookup.) When first
plugged in (or when power is re-
stored), the Soundstream DA -2

goes through an initialization sequence
that can take up to a minute. If the amp is
left on standby, the turn -on delay is much
shorter.

Except for a pattern of small ventilation
slots at the far left and right, the top and
bottom plates are solid-presumably to
help contain the powerful 60 -kHz signal
generated by the supply. Heat from the
output stage is dissipated by finned extru-
sions that extend to the left and right of
the main chassis. Thermal sensors,
mounted on each sink, shut the amplifier
down in case of overheating. The switch-
ing power transistors appear to use the
amplifier's bottom plate as a heat -sink.
The output transistors are clamped to the
heat -sinks with a mounting bar rather

SPECS
Power Output: 200 watts/channel,

20 Hz to 20 kHz, into 8 -ohm
loads, at less than 0.1% THD with
both channels driven; at 1 kHz,
350 watts/channel into 4 ohms,

111p500 watts/channel into 2 ohms;
maximum single -channel output
at 1% THD and 1 kHz, 240 watts

lir into 8 ohms, 400 watts into 4
ohms, and 500 watts into 2 ohms;
bridged mono, 400 watts into 16
ohms, 700 watts into 8 ohms, and
1,000 watts into 4 ohms.

Frequency Response: 20 Hz to 20
kHz, +0, -0.3 dB; 10 Hz to 45
kHz, +0, -3.0 dB.

S/N: 110 dB, A -weighted, re: 200
watts into 8 ohms.

THD: Less than 0.1%, 20 Hz to 20
kHz, from output of 1 to 200
watts into 8 -ohm loads.

Input Impedance: 11.5 kilohms.
Slew Rate: Greater than 30 V/µS.
Damping Factor: Greater than 500.
Average Power Requirements: 120

V a.c., 400 VA.

Dimensions: 171/2 in. W x 13/4
in. H x 15 in. D (44.5 cm x 4.5
cm x 38.1 cm).

Weight: 11 lbs. (5 kg).

loice:

$1,195.

ompany Address: 120 Blue
Ravine Rd., Folsom, Cal. 95630.
r literature, circle No. 92
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100

than being individually mounted with
screws through the transistor tabs. This
arrangement helps ensure better contact
between the junction area of the device and
the heat -sink.

Circuitry
The layout is neat, and component qual-

ity appears good. The power supply occu-
pies its own board, which is centrally locat-
ed within the case and shielded from the
audio boards that flank it. Printed -circuit
traces are wide where that's needed for cur-
rent handling, with point-to-point wiring
used only where necessary. Four 1,200-uF,
180-V electrolytics serve as the main pow-
er -supply filter. Soundstream claims that
because of the high frequency at which the
power supply operates, these filters have
the equivalent storage capacitance of a
220,000-µF bank at 60 Hz. The,main
toroidal switching transformer appears to
be hand -wound with a multifilar winding.
The power line has r.f. filters to reduce 60-

kHz energy flow into the house
wiring.

No schematic was available for
reference during my testing, but it
seems apparent that the DA -2 em -

500
ploys output coils for protection
against wayward loads. Sound -
stream claims, however, not to use
current limiting in the output stage,
relying instead on a circuit that
senses the load and shuts down the
system if the load impedance drops
below 0.5 ohm.

The output stage operates in
800 what is now known as Class H. For

low to medium signal levels, the
output devices are powered from
relatively low -voltage rails; as the
signal level rises and approaches the
low -voltage rails, the voltage is in-
creased to stay above the signal un-
til, ultimately, full supply voltage is

500 reached and the amplifier clips.
This technique provides greater ef-
ficiency in the output stage during
normal operation, reducing heat
generation.

Soundstream prefers to keep the
details of its Harmonic Phase Cor-
rection circuit close to its chest, but
I was able to gather that the system
is intended to keep distortion -gen-

erated harmonics in phase with the funda-
mental over a wider portion of the audio
band than is typical with other designs.
This is said to mimic the phase relation-
ships that occur in the harmonic structure
of musical instruments and thereby render
distortion less audible.

Measurements
Switching supplies are two-edged

swords; they eliminate the need for a large
transformer and filter bank, but they po-
tentially generate huge amounts of high -

frequency noise, which must be kept from
contaminating the music directly or via in-
termodulation. The DA -2 employs input
filters in each channel to reduce these ef-
fects. The filters have an initial slope of 18
dB per octave and a cutoff frequency of 46
kHz. In the audio band, response is +0.0,
-0.2 dB from about 18 Hz to 20 kHz,
which meets THX requirements. Actual re-
sponse is shown in Fig. 1 for both stereo
and bridged operation. These curves were

taken on the left channel, using the unbal-
anced input, but the response from the bal-
anced input was the same, and the result
for the right channel was so close to the
left's that there was no point plotting it.

A small amount of 55 -kHz switching
noise can be seen in Fig. 2, but it's more
than 85 dB below 1 watt (except in bridged
mode) and, in my opinion, negligible.
However, I did find it impossible to listen
to weak FM stations on my lab tuner when
operating the DA -2 near it. In fairness, the
problem was mainly on weak stations, and
I was using an indoor dipole. If you're in a
stronger reception area and/or use a good
outdoor antenna and a shielded downlead,
you'll undoubtedly be in better shape.

Figure 3 shows THD + N versus fre-
quency. Figure 3A depicts stereo operation
with 8 -ohm loads at output levels of 1, 10,
and 200 watts per channel. At low levels,
right -channel THD + N (dashed curve) is
below left -channel distortion (solid curve).
But the roles reverse at rated power, where
left -channel distortion reaches a maximum
of 0.03% at 8.5 kHz, while right -channel
distortion continues to rise to 0.05% at 20
kHz-still only half that allowed by Sound-

stream's specification. At clipping, the DA-

2 delivered 235 watts per channel (23.7
dBW) into 8 ohms and, with the IHF tone
burst, managed 290 watts (24.6 dBW) of
dynamic power a side into 8 ohms, for a
dynamic headroom of 1.6 dB. Comparable
results for 4 -ohm loads were 455 watts per
channel and 1.1 dB, respectively, and for
bridged mono operation were 925 watts
and 1.2 dB. However, the line voltage may
have dipped during the 20-mS tone burst
without registering on my slow -responding
live -voltage meter, in which case this data
may understate the DA -2's capability.

Bridged for mono with an 8 -ohm load
(Fig. 3B), THD + N just tops 0.15% at 500
watts, the maximum output at which I was
able to maintain a 120-V line. The jagged
nature of the 600 -watt curve reflects the
onset of clipping as the Audio Precision
test gear attempted to maintain 600 watts
with a line voltage that had sagged below
the reference. I calculate that, had it been
possible to maintain a 120-V power source,
output at clipping for these conditions
would have been 820 watts (29.1 dBW).

Similarly, it was impossible to maintain
the correct line voltage with stereo operation
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into 4 -ohm loads at Soundstream's rated
power of 350 watts per channel. Figure
3C therefore shows the results in stereo
at 1, 10, and 300 watts per channel, where
the line voltage could be maintained
(again, with solid curves for the left chan-
nel and dashed curves for the right), but
the 350 -watt results are in mono, to main-
tain the proper line voltage. I expect the
mono curve would be representative of
two -channel operation for those whose
power company is more generous than
mine. The THD + N, which remains under
0.08% under all conditions, easily betters
Soundstream's claim, and maximum out-
put level (450 watts, or 26.5 dBW) exceeds
spec by a decent margin.

The distortion curves of Figs. 4A, 4B,
and 4C depict THD + N versus output us-
ing test frequencies of 20 Hz, 1 kHz, and 20
kHz. Because of the difficulty in maintain-
ing proper line voltage at the power levels
that this amplifier is capable of producing,
I ran the 4 -ohm curves with one channel
driven and repeated the 1 -kHz measure-
ment with both channels operating.

The anomalies in the shape of these
curves around 45 watts (stereo operation
into 8 ohms), 150 watts (mono operation

into 8 ohms), and 75 watts (stereo
operation into 4 ohms) probably
correspond to the point at which the
output stage switches from the low -
voltage rails to the high -voltage rails.
Needless to say, the transition could
be more seamless and may account
for some of the characteristics I not-
ed during my listening tests, but the
distortion through the transition
point is still relatively modest.

I also noticed what appears to be
power -supply switching noise riding
on the positive -going portion of the
signal at particular output levels,
which also may correspond to the
anomalous region. Soundstream is
convinced that these anomalies are
an artifact of the measurement
process, caused by switching noise
entering the ground lines when one
device (the Audio Precision test
equipment) is connected to both in-
put and output. I take extreme pre-
cautions to prevent ground loops in
my test setup, but I cannot guarantee
that there isn't enough stray capaci-

tance between the Audio Precision's input
and output that some high -frequency
switching noise wouldn't leak through. If
Soundstream is correct and the problem is
one of leakage, it should not occur when
driving loudspeakers.

The final set of curves, Figs. 5A and 5B,
shows crosstalk versus frequency. The data

THE DA -2'S CLARITY

AND IMAGE DEPTH

THROUGH THE MIDRANGE

WERE OUTSTANDING.

is quite good from the balanced input but
rather odd from the unbalanced input,
where left -to -right crosstalk is substantially

greater than right -to -left crosstalk and, fur-

thermore, varies with signal level.
Sensitivity (100 mV for 0 dBW from the

unbalanced or balanced input) is right on
the THX spec; sensitivity for bridged mono
is 51 mV. Output impedance is, at 0.22
ohm or less across the audio band, within a
gnat's whisker (and experimental error) of

THX requirements; the resultant damping
factor is 310. Channel balance is near perfect

(0.04 dB); input impedance (10.7 kilohms,
balanced or unbalanced) is fine. The A -

weighted noise was -90.6 dBW for the un-
balanced input, -91.2 dBW for the bal-
anced input, and -82.2 dBW for bridged
operation with the unbalanced input; from
a technical standpoint, better A -weighted
noise figures than these could be expected.

Use and Listening Tests

Despite my demurral about measured
noise, the Soundstream DA -2 was certainly
not noisy in the listening room. At normal
listening distance, no trace of electronic
noise could be heard, and, even with my
ear close to the speaker, electronic noise
was barely discernible.

The immediate characteristic that struck
me when listening to the DA -2 amplifier
was its remarkably solid and powerful bass.
Although its response is no flatter or more
extended than that of other good power
amps, it seemed as if it were plumbing
depths yet unfathomed; the results were
very gratifying.

The second quality to which I reacted
was the DA -2's outstanding clarity and im-
age depth through the midrange. This was
particularly noticeable at low and moderate
listening levels, both on solo classical in-
struments (harpsichord, piano, and violin)
and on voice. On louder passages, however,
the sound thickened perceptibly on choral
passages and became more strident when
reproducing stringed instruments, whether
struck, plucked, or bowed. Interestingly,
the low bass remained solid and clean at all
levels, and, when really pumping out the
watts, the amplifier seemed to regain its
aplomb and sound better over the entire
frequency range than it did at the middling
level.

The Soundstream DA -2 packs a mighty
wallop into a minuscule package. Under
lab -test conditions, it gets warm and draws
substantial current from the power line,
but in normal use, it's efficient and runs
cool as a cucumber. I really do believe you
could stack three of these amps, power
them from a single house line, and provide
a few kilowatts of on -demand, short-term
power to your home theater setup as con-
ditions demand. That's a lot to say for this
mighty mini. Edward J. Foster
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THE RAVE OF AUDIO INSIDERS,
NOW AT "INSIDER" PRICING.
"Considering their price and

fine all-around performance,

the Digital Phase AP-ls

would be a good addition to

any audiophile's system."

D.B. Keele,jr.

AUDIO Magazine

"The best performance and

value in the marketplace

today, period."

Maurice Paulsen
Crown International

"After 15 years in the speaker

industry, I've heard about a lot

of 'major breakthroughs.'

Digital Phase is truly

innovative. I cannot imagine a

system more accurate. The

AP -2s are now in my home."

Woody Jackson

Audio Industry Consultant

Pictured, the
AP -1, one of five

DIGITAL PHASE

systems with patented
Acousta-Reed

technology.
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with our 30 -day return policy, you

simply can't lose. So there's absolutely

Li Send me info as indicated

 Place my order as indicated

rjAP.5 bookshelf system, $449/pair  SM-1, $649/pair
CI AP -2, $1199/pair AP -4, $2199/pair

Name

no reason to wait. Call us today with

your order, or just to find out more.

1-800-554-7325
DIGITAL PHASE. The rave of audio

insiders, now at "insider" pricing.

4pigital Phase-
, ,,USIA REEL II If IQ, ,

 AP -1, $899/pair

Street Address

City/State/ZIP

Telephone ( ) ['VISA ID MC OAMEX Exp.
Card No. Signature

Mail to: DIGITAL PHASE Insiders  2841 Hickory Valley Rd.  Chattanooga, TN 37421



EQUIPMENT PROFILE

STAX DAC-TALENT BD
D/A CONVERTER

S

tax can generally be depended on
for excellent gear with out -of -the -
ordinary performance and features.
I have greatly enjoyed a number of
its products over the years-electro-
static headphones, for example. A

few years ago, the Stax DAC-X1T D/A con-

verter was considered state of the art, so it
was with some interest that I reviewed the
newer, less expensive D/A converter.

What sets the DAC-Talent BD apart
from other converters is that it uses battery
power, for total isolation from the a.c. line.
The unit runs off one set of batteries, iso-
lated by relays from the charging system,
while another set charges; when the battery
charge falls to a preset point, the system
switches over to the newly charged battery
set, and the first set starts recharging. Oth-
er performance -enhancing attributes in-
clude the use of two Burr -Brown 1702
multibit D/A converter chips, double
phase -lock circuitry to minimize the effects

of incoming signal jitter on the regenerated
clock signals, and an analog output section
based on a plug-in, upgradable, current -
to -voltage converter of the current -feed-
back type.

The system consists of three separate
pieces: The ACD-1 a.c. line power supply,
the BPS -Talent BD battery power -supply
system, and the DAC-Talent BD D/A con-
verter itself. The D/A converter's rear panel
carries three selectable digital inputs: RCA-
phono coax, BNC coax, and EIAJ optical
(Toslink). The unbalanced analog output
jacks use the same high -quality jacks as the
RCA digital input. A seven -pin connector
receives power from the battery power sup-
ply's captive output cable; a similar cable
on the line power supply feeds the battery
supply. On the front panel of the D/A con-
verter are two unmarked, horizontally ori-
ented toggle switches under a seven -LED
display. The left switch selects between the
three digital inputs, with the LED indica-
tors above showing the current choice
("Opt," "RCA," or "BNC"). Three more
LEDs show which incoming sampling fre-
quency is being decoded; the last LED
shows when the analog output has been
muted by pushing the second toggle switch
to the right.

The interior area of the D/A converter is
taken up by a double -sided p.c. board,
which carries input -selection circuitry at

its rear -panel end and most of the remain-
ing circuitry up near the front panel. Be-
tween these two circuit areas is a large
space containing only a small plug-in
daughterboard near the front of the board
that holds the current -to -voltage analog
output circuit. Another set of sockets near
the rear of the board suggested that a much
bigger daughterboard might be plugged in

to accommodate a future upgrade. As it
turns out, a large daughterboard, contain-
ing a different current -to -voltage section,

SPECS
D/A Conversion: Fixed, 20 -bit.

Digital Filtration: 20 -bit, with
eight -times oversampling.

Sampling Frequencies, ±0.1%: 32,
44.1, and 48 kHz.

Frequency Response: 0 Hz to 20
kHz, ±0.5 dB.

THD + N at 1 kHz: 0.0015% at
0 -dB signal level, 0.015% at
-20 dB, and 1.5% at -60 dB.

S/N: 118 dB.

Dynamic Range: 104 dB.
Channel Separation: 120 dB.
Dimensions: 13/4 in. H x 53/8 in. W x

141/4 in. D (4.5 cm x 13.5 cm x
36.2 cm).

Weight: 2 lbs. (0.9 kg).
Price: $4,500.

Company Address: 16920 Halldale
Ave., Gardena, Cal. 90247.

For literature, circle. No. 93
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A

INTRODUCING BREAKTHROUGH AMPLIFIER

TECHNOLOGY WHICH ACHIEVES VIRTUALLY NOTHING.

The consummate audio amplifier provides pure gain. Nothing else.

Nothing added to, nothing subtracted from, the delicate texture
of music.

Now a new amplifier from Carver Research achieves "nothing" to a
degree never before possible. It's called Lightstar, and when you audition
it, you will not hear it. You will hear nothing but transparent, effortless
reproduction of music precisely as presented by the source.

Most astonishingly, it will not matter which loudspeakers you use. Lightstar is

virtually immune to stress induced colorations caused by reactive loudspeaker

loads, thanks to three breakthroughs in amplifier design.

1. High Voltage Power Supply Stor ge with five to ten times the
usable energy reserves of most comparable amplifiers. Lightstar delivers
full rated power below 10Hz, with perfect doubling of power as impedance
is halved for unprecedented low frequency control regardless of speaker
impedance fluctuations.

2. A Digital Transformer which optimizes voltages delivered to the
output devices. Relieved of "fighting" its own power supply, Lightstar
converts voltage to output current with maximum efficiency.

3. High Current, Reactive Load -Independent Amplifier with
over 150 amperes of peak current capability. Revolutionary circuit topology
allows reactive currents "kicked back" from loudspeakers to circulate
freely without inducing stress, enabling Lightstar to track input signals
undisturbed by the vagaries of loudspeaker behavior.

The combined result is effortless, uncolored music reproduction. The
sound of nothing. Call (206)775-1202 to find out where you can audition
Lightstar. If you'd like more technical details, ask for our free White Paper.

CARVER RESEARCH
P.O. BOX 1237, LYNNWOOD WA 98046

(206) 775-1202, FAX (206) 778-9453

Enter No. 9 on Reader Service Card
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was available, so I obtained one in
order to try it out.

As might be imagined, the battery

supply box is largely (60%) filled
with batteries-six 6-V, sealed lead -
acid units, rated at 1.2 ampere -hours

apiece. A motherboard in the re-
maining space mounts three plug-in

boards that manage the charging and

discharging (through powering the
DAC) of the two sets of three batter-

ies. A small piezoelectric device
sounds when the battery charge gets

low.

Of the three chassis pieces, the line

power supply is the simplest and the

least elegant in construction, having
no front trim panel. Inside is an EI-
core power transformer whose pri-
mary and secondary windings are on
separate halves of a split bobbin. A
small p.c. board holds the a.c. line
fuse, rectifier diodes, and the main
filter capacitor (a 3,300-µF, 16-V
electrolytic).

Circuitry
Each incoming coax signal is iso-

lated by a transformer. Inverter logic

gates amplify and square up the
transformer -secondary signals that
are applied to a signal -selector IC, as

are similarly squared -up signals from

the Toslink optical receiver. The se-
lected output is routed to a surface -

mount Yamaha YM3436C input dig-
ital receiver. The secondary
phase -locked loop is contained on a

small, potted daughterboard carry-
ing surface -mount parts. (Because I

had no schematic, this discussion is

based on my examination of the
units and is necessarily less complete

than I would like.) A separate volt-
age -controlled oscillator for each in-

coming sampling frequency is indi-
cated on the block diagram in the
owner's manual.

Of interest here is the following
digital low-pass filter, which is the
new NPC SM5842AP. The DAC-
Talent BD is one of the first compo-
nents I've seen to use this filter. It has

a wider, 32 -bit accumulator, as op-
posed to the 25 -bit accumulators in
the somewhat more commonly used

SM5803AP and SM5813AP digital filters.
The effect of having more accumulator bits

is greater low-level accuracy in the filtering
operation. In addition, the digital interface
of this new filter allows data -word lengths
of up to 24 bits. Output of the digital filter
goes into the two Burr -Brown 1702 multi -

bit DAC chips. Final analog output, in the
case of the current -to -voltage (I -V) board

originally supplied with the system, is via

THE STAX IS ISOLATED

FROM THE A.C. LINE

BY BATTERY POWER

AND FROM JITTER BY DUAL

PHASE -LOCK CIRCUITS.

Analog Devices AD846 current -feedback
op -amps used in the stage where the DAC's

output current is converted to final audio
output voltage. There does not appear to
be a final anti -imaging low-pass filter in
this design. The alternate I -V board is all
discrete (no IC op -amps), in a circuit
arrangement that I have no information
about.

Measurements

Most of the measurements were done
with the originally supplied, op -amp I -V
board. Differences between the perfor-
mance of this board and the alternate, dis-

crete I -V board will be reported where they

are significant.

Frequency response is shown in Fig. 1
for both channels without de -emphasis; re-

sponse with the discrete I -V board was
quite similar. Also shown (offset to -1 dB
for clarity) is the right channel's deviation
from perfect de -emphasis response (in oth-

er words, the de -emphasis error); left -
channel de -emphasis error was essentially

identical. Square -wave response (not
shown) indicated the usual linear phase be-

havior and clipping of the ringing at digital

full-scale when playing track 16 of the CBS
CD -1 test disc; apparently, the new
SM5842 digital low-pass filter is like its ear-
lier relatives in this regard.

Figure 2 shows THD + N as a function
of frequency at digital full-scale for 22- and
80 -kHz settings of my measurement set-
up's low-pass filter. Usually, I display
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CT -27v

lby Pro Logic Audio/Video
Preampil6r/Tuner CT -27v

()SE MODE

Aka

VISUAL OP 1,0

Carver separates. The essence of total control.

Enticed by the sweetness of separates for your
home theater system?

But a nightmare image of a bazillion boxes and
unruly wires has given you the heebie jeebies?

R -e -l -a -x.

Now you can obtain a powerful home theater
command center, combining the musical bril-
liance of separates with the ease of a receiver, all
in one versatile package: Carver's CT -27v Dolby
Pro LogicTM A/V Preamplifier/Tuner.

The CT -27v pairs flawless sound with excep-
tional Dolby processing, including a generous
selection of DSP effects (wait you experience
an old movie like Casablanca on our "Matrix"

mode), yet without the extraneous gimmicks
that undermine aural integrity.

When matched with a Carver amplifier
(models from basic stereo to multi -channel),
the CT -27v lets you direct power to any array of
speaker combinations -a task for which a mere
receiver is woefully undermanned. So you'll
achieve wider frequency response and have the
dynamic headroom necessary for those explo-
sive moments in great movie soundtracks.

In sum: the CT -27v is the heart (and soul) of
the most uncompromising home theater system.
For more of the story, contact Carver today for a
feature length brochure.

CARVER
Powerful  Musical  Accurate

CARVER CORPCRATION, P.O. BOX 1237 LYNNWOOD, WA 98046  (206) 775-1202
C 1994 Carver Corporation

Distributed in Canada by Evolution Audio, Oakville, Ontario (416) 847-8888
Dolby Pro Logkm is a rrgotered trademark of Dolby Lobs Lkensing Corp.
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SOUND
You Won't Believe
the Difference!
FREE vie. G. d
Home Theater!

t

FREE
Stereo

Catalog
 Convenient shopping - over 100

full -color pages covering hundreds
of the latest stereos for your home
and car, plus video and telephones

 Quality you can count on - Sony,
Kenwood, Pioneer, JVC, Carver,
Polk, Advent, Infinity, Bose, NHT,
Panasonic, Mitsubishi, and more

 The information you need -
including product descriptions,
consumer tips, specifications, and
our exclusive comparison charts

II There's no other catalog like it!
Get yours on its way to you today

Call Now!
1-800-955-9009
8 a.m. to Midnight (EaStern time), 7 days a week

or mail this coupon
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Fig. 6 -Third -octave noise
analysis; see text.

distortion versus frequency only for the 22 -
kHz measurement bandwidth. This time,
however, I'm showing the 80 -kHz results as
well, to illustrate a phenomenon whose sig-

nificance has just jelled for me. This phe-
nomenon is common in D/A converters
that use eight-times-oversampling digital
filters without a low-pass filter following
D/A conversion. What looks like increasing
distortion at higher audio frequencies for
the 80 -kHz bandwidth is actually an in-
creasing amount of the 352.8 -kHz over -
sampling frequency and its harmonics, in
the D/A process' stair -step approximation
of reconstructed samples. As the signal fre-
quency increases, the magnitude of the
steps increases because there are fewer of
them per period of the signal frequency.
(With measurement bandwidth opened up
to 500 kHz, there is even more of this out -
of -band energy.) It is not audio -frequency
signal distortion per se, but its presence
could possibly cause some distortion in the

rest of the audio system due to
slew -rate limiting, frequency beat-
ing, etc. in following equipment.
Who knows -this may be partially
responsible for some of the unde-
sirable qualities often attributed to
digital sound. The phenomenon is
not unique to this converter, I am
certain, and I will be reporting on
it in subsequent reviews of D/A
converters.

Figure 3 shows THD + N as a function
of digital level at 1 kHz. The results are
quite good here.

Input/output linearity at 1 kHz, plotted
in Fig. 4 as a deviation from perfect lineari-
ty, is excellent. Figure 5 shows another test
of low-level linearity, the noise -modulation

I GOT AN EXCELLENT

SENSE OF SPACE,

DETAIL, PUNCH, AND

BASS EXTENSION WITH

THIS STAX SYSTEM.

test, devised by Richard Cabot of Audio
Precision. A 40 -Hz signal is set at ampli-
tudes ranging, in 10 -dB steps, from -60 to
-100 dB relative to digital full-scale. The
analyzer scans the range above 300 to 400
Hz with a swept third -octave filter. The

curves should overlap,
with any deviation
indicating low-level
nonlinearity. The re-
sults of the Stax for
this test are excellent,
as good as I've seen.

Interchannel
crosstalk for both of
the I -V boards was
better than 110 dB
down over most of the
frequency range, even
approaching that level
at 20 kHz.

Test results for S/N,
dynamic range, and
quantization noise for
both I -V boards are
listed in Table I. As
can be seen, the new,
discrete I -V board has

TABLE I-S/N ratio, quantization noise, and dynamic
range, in dB, with IC op -amp and discrete current -to -volt-
age boards; see text.

OP -AMP BOARD DISCRETE BOARD

S/N Ratio, -120 dB Signal
Bandwidth LEFT RIGHT LEFT RIGHT
Wideband 91.4 91.1 92.2 91.6
22 Hz to 22 kHz 93.6 93.8 93.8 93.8
400 Hz to 22 kHz 93.8 93.8 94.0 93.9
A -Weighted 95.7 95.7 95.8 95.8

S/N Ratio, 0 -dB Signal
Wideband 96.4 95.9 97.8 96.0
22 Hz to 22 kHz 106.4 106.3 112.1 112.1

400 Hz to 22 kHz 106.6 107.0 112.7 112.5
A -Weighted 109.8 109.6 114.9 114.6

Other Measurements
Quantization Noise -92.6 -93.2 -92.4 -92.3
Dynamic Range 96.7 96.0 96.1 96.2
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The ultimate way to
remain true to

the listener,
is to

first be faithful
to the source.

AZ
The way life sounds.

The new AR 303, 302, 338, 228, 208v & 218v loudspeakers. 1-800-969-AR4U.



slightly better ultimate noise levels. In my
test with an undithered, 1 -kHz, -90 dB
tone (not shown), the S/N of this converter
with either I -V board was good enough to
easily see the three -state (+1 LSB, 0, and -1
LSB) waveform. Figure 6 is a plot of noise
in a third -octave bandwidth (with a
dithered, -90 dB, 1 -kHz signal). Results
were the same whether the a.c. line cord
was plugged in or not. Overall absolute po-
larity was correct, with a positive -going im-
pulse resulting for a known positive -going
digital input signal.

Use and Listening Tests

Digital signal sources on hand during the
review period included Krell MD -10 and PS
Audio Lambda CD transports, which fed
the Stax system under review as well as a
Sonic Frontiers SFD-2 and other, experi-
mental, D/A converters. Analog source
equipment (used for sonic reality checking)

included an Oracle turntable fitted with a
Well Tempered Arm and Spectral MCR-1
Select moving -coil pickup feeding a
Vendetta Research SCP-2C phono preamp,
Nakamichi's ST -7 FM tuner and 250 cas-

DISCOVER
THE

WITH THE WORLD'S MOST MUSICAL
TUBE COMPONENTS

sette recorder, and a Technics open -reel
recorder. Preamps used were a First Sound
Reference II, a Forssell tube line driver, and a
Quicksilver Audio unit. Power amps used
were a Crown Macro Reference, Quicksilver

M -135s, and Arnoux MB300A and 7B digi-

tal switching units. Speakers were B & W
801 Matrix Series 3s, augmented by an ex-
perimental subwoofer using two JBL
1400Nd drivers.

Initial listening to the Stax D/A converter
system was done by switching it through
my Quicksilver preamp and out to whatever
power amplifier I was using at the time.
The resultant sound was smooth and listen -

able. However, resolution, spatial replica-
tion, and overall musical believability were
not of the order obtained with my present
reference setup using the Sonic Frontiers
SFD-2 with balanced outputs feeding a
Forssell tube line driver modified for bal-
anced input, and unbalanced output feed-
ing the power amplifier.

I then decided to connect the Stax D/A
converter's output directly into the Crown
Macro Reference or into an Arnoux 7B
switching amp, both of which have input
level controls that allowed me to do with-
out a preamp. First up was the new I -V
board: "Wow!" my listening notes say, "this
really sounds quite good! Excellent sense of
space and good definition and detail." Bass
extension, punch, and tunefulness were ex-
ceedingly good-as good as or better than
my reference setup. With the original IC
op -amp I -V board reinstalled, sound was
very similar to that with the discrete I -V
board-but if I had to make a choice, I
would opt for the discrete I -V board. As to
overall sense of space and realism, though,
the nod still goes to my reference setup by a
narrow margin.

No operational glitches occurred in the
use of the Stax D/A converter system. One
evening, I had left it powered on without
feeding a.c. to the charger, and my wife
heard a weird sound emanating from the
lab the next morning-the "battery -low"
warning beep. In my system, with the a.c.
cord plugged in and batteries charging, I
left it on for long periods of time and had
no problems doing so.

In conclusion, I think the Stax DAC-Tal-
ent BD D/A converter is a good piece, and I
definitely enjoyed listening through it.

Bascom H. King
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Yours now for just $49.95!

It's true! The new XLO/PRO Type 150 interconnect, at just $49.95 for a one meter pair,

really CAN ADD $1000 OR MORE worth of better highs, cleaner bass, higher resolution,

tighter focus, and broader, deeper, vaster soundstage to virtually ANY system.

Try it yourself. Put XLO/PRO 150 up against ANYTHING AT ALL-from "peanut butter and

jelly," up to "the high-priced spread." The only cables you'll find that are any better are

XL0's own higher priced models.

XLO really IS "The Best in the World!"

Visit your authorized
XLO/PRO dealer today!

M.O/PRO
9480 Utica Street, Suite 612

Rancho Cucamonga, CA 91730

Phone (909) 466-0382

FAX (909) 466-3662

29 ce nts FREE!
Mall in this completed coupon, and we'll send you
our latest XLO/PRO literature and a GENUINE U.S.

GOVERNMENT 29 CENT STAMP!

Name

Address

Telephone

Only one coupon may be redeemed per customer. Offer is not valid outside the continental

Llnited States, and expires December :11, 1994.



AURICLE

ADCOM GFA-5800
AMPLIFIER

IIam reluctant to call any power
amplifier a "best buy" or a

"breakthrough." There are a

number of excellent high -quali-
ty power amplifiers on the mar-
ket, and some are quite afford-

able; Aragon, Bryston, Hafler,
McCormack Audio, and PS Audio
all have very good products at good
prices. I suspect, however, that the
Adcom GFA-5800 may still be a
"classic." Just as Adcom once
changed the standards of the power
amplifier market with the 555, it has
introduced a new product that may
similarly change the market again.

Company Address: 11 Elkins
Rd., East Brunswick, N.J. 08816.

For literature, circle No. 94

The Adcom GFA-5800 provides
most of the detail and sweetness of
high -end tube
amps with the
power delivery,

control, extend-
ed bass, and flat
upper treble of
high -end tran-
sistor amplifiers.
It is a very dif-
ferent and far

better -sounding amplifier than any
Adcom product I have heard to
date-and Adcom's past products
were pretty good. It is also a little
difficult to believe that this amplifier
is in the $1,500 price range. In fact, I
had two high -end loudspeaker man-
ufacturers refuse to believe it until
they saw for themselves that it really

was driving my reference Apogee
Studio Grands. I can't think of a
better compliment for an amplifier
or one that does more to indicate
that this is a product that deserves
attention.

Part of the reason this amplifier
sounds so good may be that much of
its design was conceived by Nelson
Pass, whose new Pass Laboratories'
Aleph line has emerged as one of the
best -sounding products in the ne
plus ultra price range of high -end
products. At the same time, Adcom
has also used its long production
runs to take advantage of economies
of scale and to put a great deal into
the product.

The GFA-5800's circuitry is very
different from that of previous Ad-
com amplifiers. The power supply
has limiting to prevent a rush of
power to the transformer and capac-
itors at turn -on. It has completely
separate main power supplies for
each channel, which take power
from a large toroid transformer but
do not even share the same ground
connection. It
ergy storage for each channel, and
the power -supply ripple voltage is
normally less than 1%.

The front-end circuitry for each
channel has its own regulated high -
voltage supply, which eliminates in-
teraction between the early gain
stages and the output stages and

also helps to
reduce noise.
This ampli-
fier's front-
end operates
at a higher
voltage level

than its out-
put stages do,
to reduce dis-

the front-end to
drive the output stages to their sup-
ply rails, thus putting all available
power to the load.

All audio elements

FOR ONCE, AN AMP THAT

CLAIMS TO COMBINE

SWEETNESS WITH MUSCLE

ACTUALLY DOES.

tortion and allow

use MOS-
FETs, and even the input transistors 24
are power devices capable of deliver-
ing 2 amperes of current. Adcom be- ;2:
lieves that the high input impedance
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of MOS-FETs allows a very simple pass -
through, and provides high thermal stabili-
ty, high output -stage bias, low offset volt-
ages, and reliable operation with very high
output currents and voltages. Adcom also
claims that the "characteristics of the
MOS-FET is sonically superior to the bipo-
lar transistor, delivering all of the muscle of
bipolar circuitry with the sweeter qualities
found in tube equipment." I have heard
this kind of claim countless times for dif-
ferent devices and circuits, and I would
leave it buried in the manufacturer litera-
ture-except that it is not a bad descrip-
tion of the GFA-5800's sound.

The inputs offer balanced operation,
which is tied directly into the front-end,
without the use of active circuitry or op -
amps, and common -mode rejection is in
excess of 40 dB. The gain path of the GFA-
5800 is very simple; it only uses three stages
versus five or more in many competing

THIS IS THE KIND OF

PRODUCT WHICH SHOWS

THAT THE BEST OF

THE HIGH END CAN BE

TRULY AFFORDABLE.

amplifiers. The front-end circuitry is sin-
gle -ended Class A, and each of the chan-
nels is biased to about 100 watts of idle
current to provide near -Class -A operation.

The current sources in the circuit are
doubly regulated for stability. Very little use
is made of feedback. The input devices are
matched to within 0.25%, and the output
stage uses MOS-FETs that are matched to
within 2.5%. Each output -stage channel
uses 16 very high -capacity devices (20 am-

peres of output current each), and each
channel is capable of withstanding tran-
sients of about 3 kW. The GFA-5800 can
deliver complete power into 2 -ohm loads
and is stable driving 1 ohm or less. Distor-
tion is only slightly higher at 2 ohms than
at 8 ohms.

Modular construction puts the active
circuitry for each channel on a single me-
chanical block formed by the heat -sinks,
and it assures short signal paths. Each
channel also has its own cooling tunnel

AUDIO/NOVEMBER 1994
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backed up by a thermostatically controlled
d.c. fan. In practice, the GFA-5800 did not
exhibit any noticeable mechanical or elec-
trical hum, and I did not even hear
whether the fans were running. The unit,
incidentally, runs cool even after prolonged
listening to loud musical passages.

The GFA-5800 is rated at 250 watts per
channel into 8 ohms and 400 watts into 4
ohms. IM distortion at full power is rated
at less than 0.05%, and THD into 8 ohms
is rated at 0.02% at 1 kHz and only 0.16%
at 20 kHz. Power bandwidth is 3 Hz to 130
kHz, dynamic headroom is 2.1 dB, damp-
ing factor is greater than 1,100, and rise -

time is 2.2 µS. There are both balanced and
unbalanced inputs with gains of 29 and 26
dB, respectively. The input impedance is
30 kilohms. The rated S/N is less than 100
dB, and the Adcom sounds-well, maybe
doesn't sound-like it!

All of this is packed into a relatively
small chassis (8 x 17 x 131 inches), al-
though the amplifier weighs a fairly hefty
57 pounds without its optional rack
mount. The front panel has no features
save for an off/on switch and five LEDs to
indicate whether power is on and to warn
of overdriving or overheating. The rear
panel has a.c. and power -supply fuses, bal-

anced and unbalanced inputs with a switch
to choose between them, and two sets of
universal binding -post terminals per chan-
nel to make bi-wiring easier.

The Adcom GFA-5800 did an excellent
job of driving my Apogee Studio Grand,
B & W 801 Matrix Series 3, and Thiel. CS5
speakers. It had no problems with Quad
ESL -63s or difficult loads like Spendor BC -

Is, and it seemed extraordinarily insensi-
tive to differences between interconnects
and speaker cables.

With all of the speakers I could find, the
GFA-5800 delivered excellent, deep bass
power and control-to the limit the speak-
er permitted. Bass was live and dynamic
without the unattractive loss of control
that becomes a bother. The sound was
closer to what I expect from Krell or Jeff
Rowland Design amps than from ampli-
fiers anywhere near this price range. You
may be surprised to find out how good
your speakers are when you first try an am-
plifier of this quality.

The real factor that makes this amp out-
standing, however, is its ability to deliver
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midrange and upper midrange information
in such a way that it seems to expand the
amount of information available as well as
reduce any edge or harshness. "Sweet" and
"liquid" are overworked words that have
little direct meaning in terms of sound
quality, and yet they still seem to apply to
the Adcom GFA-5800. This is very definite-
ly not one of those transistor amplifiers
whose middle and upper octaves seem to
give extra detail at the expense of also
adding upper octave energy and a touch of
harshness.

The GFA-5800 was particularly good
with demanding solo piano, violin, and
harpsichord recordings. These are instru-
ments that a number of otherwise good
amplifiers often make more "interesting"
than musically natural, particularly with
close-miked LP and CD recordings. The
GFA-5800 makes them musical without
any of the loss of upper octave detail you
find in some warm transistor or tube am-
plifiers. The bite of brass and the reed
sound of the clarinet were reproduced as
you'd expect to hear them in a live perfor-
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design. The MA 700 Gold MK II size

gives no hint of the large and lifelike

sound stage that it is capable of
presenting. Monitor Audio's Gold
Dome Tweeter technology coupled

with Monitor's special compliant
woofer with Nitrile surround,
combine to accurately reproduce
everything from the subtle nuances of

classical guitar to the thunderous roar

of Home Theater.

MONITOR
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Cambridge, England

mance, without the slight electronic sound
"roughening" I expect from most transistor
amplifiers.

Early in my reviewing, I spent most of
my time concentrating on musical instru-
ments and was only struck by how well this
amplifier did with voice when I realized

that I had also gone through some pro-
longed listening sessions with solo and
mixed male and female voices and had nev-
er been bothered by anything. I don't ex-
pect an amplifier to change the timbre and
dynamics of voice unless there is something
seriously wrong with it, but I do expect to
hear slight changes in air and vocal charac-
ter of a kind that I do not hear in live mu-
sic. The Adcom GFA-5800 kept them to a
minimum.

The imaging, soundstage, dynamics, and
transparency of the Adcom GFA-5800 had
the kind of realism and integration I only
expect to find in far more expensive prod-
ucts. I was surprised that the Adcom im-
posed no coloration in these areas. I nor-
mally expect transistor amplifiers anywhere
near the GFA-5800's price to make the
soundstage seem a bit forward, to place in-
struments a bit too precisely from left to
right, and to deprive them of natural
depth. The Adcom had as deep a sound -
stage as the input material permitted, and
instruments were imaged with natural size,
definition, and depth. At the same time,
the soundstage was wide and open, without
exaggeration.

In short, the Adcom GFA-5800 stands
out even in a world where almost all ampli-
fiers now sound good. It does everything
exceptionally well for its price, and its up-
per midrange and treble and overall musi-
cality are hard to find in any amplifier not
costing at least twice its price. Getting the
best of tube and transistor sound from one
amplifier has become an audio cliché, but
the GFA-5800 comes very close. This is the
kind of product that shows the best of the
high end can be made truly affordable.
While it may have competition, it is a prod-
uct I would be certain to audition if I
planned to spend more than $1,000 for my
amplifier. I leave it to the marketplace to
decide whether the GFA-5800 will be a
"best buy," but its sound quality is of such
high caliber, I am certain that this amp will
get a lot of high -end audiophile attention.

Anthony H. Cordesman
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Movie Theatre Performance with Flexibility
The Bryston 8B THX® Amplifier

Bryston is pleased to announce our new 8B THX

four channel audio power amplifier. With today's interest in

quality home theatre the 8B THX amplifier provides state-of-the-art performance with the

unquestioned quality, value and Reliability for which Bryston has gained an international

reputation. All Lucasfilm Home THX certification parameters are easily met for its'

intended use within a multi -channel audio/video installation. The 8B THX is an extreme-

ly versatile and flexible amplifier designed for all Your THX theatre installations. The

amplifier can be instantly connected to provide 2 channel, (400 watt output), 3 channel,

(two @ 120W plus 1 @ 400W), or 4 channels at 120 watts output. This provides extreme

ease in integrating the power requirements for any THX Home Theatre system. The THX

stipulation for separate center channel, left and right main speakers, decorrolated dipole

surround channels and one or two subwoofers, is provided in a Simple elegant package.

Among the 8B's notable features is the use of four independent power supplies, one for

each channel, to prevent any signal interaction among the individual channels. This pro-

vides a sonic soundstage with images locked in position with an almost holographic effect.

Other features include both balanced XLR, 1/4" and unbalanced RCA input connectors to

allow for flexibility in a wide variety of installations. All connectors throughout the ampli-

fier are gold plated to provide freedom from corrosion, assuring perfect signal integrity for

many years to come. Tri-colored LEDs glow green for power -on, yellow for short-term

transient clipping and red to indicate continuous overload or any departure from linearity,

including shortened -output or strong out -of -band information like RF or DC.

Obviously, the goal of all this technology is to transport you to the scene of the movie.

Experiencing all the drama, excitement and emotions as if you were right there in the

show. We feel we have accomplished this with all the New Bryston THX amplifiers.

Experience the movie as intended and audition the Bryston 8B THX today.

For more information contact:
57 Westmore Dr., Rexdale, Ontario, Canada M9V 3Y6
Tel: (416) 746-1800 Fax: (416) 746-0308
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AURICLE

THIEL CS1.5
SPEAKER

The current trend in loud-
speakers is to make them as
small as possible, hide them in
walls, or have a system that
consists of small left and right
satellites with a separate

woofer or subwoofer. There are,
however, practical limits to how
small you can make a really good
speaker and to how well you can
hide one. Trying to get full -range
performance from a small speaker
always means a sacrifice in bass ca-
pability. Building a speaker into a
wall virtually always means a major
sacrifice in soundstage performance
and often in frequency response as
well. Using a separate woofer or sub -
woofer almost always means audible

problems in the crossover region-
unless the crossover frequency is
well below 100 Hz.

Thiel takes a different approach in
the CS1.5, a full -range floor -stand-
ing loudspeaker clearly designed to
be kept several feet away from the
side and rear walls. At the same
time, it is relatively compact, mea-
suring 81/2 inches wide, 11 inches
deep, and 33 inches high. Its low vi-
sual profile and sloping front, to-
gether with the fact that it is deeper
than it is wide, make it seem smaller
than it is.

I'd much rather live with the visu-
al image of a small floor -standing
loudspeaker like this Thiel than with
the more obtrusive look of a box

speaker placed on many of the
stands I've seen recently. And while
the Thiel CS1.5 is, at $1,990 per pair,
not inexpensive, a true price com-
parison with small shoebox-sized
speakers must include the cost of
stands. You will never get top per-
formance by locating any loud-
speaker worthy of the name on a
piece of furniture or in a bookshelf.

The Thiel's cabinet is very well
finished, with an attractive grille
that does not have to be removed for
best performance. The cabinet walls
are an inch thick and have extensive
internal bracing to reduce vibration.
The baffle is sloped to provide prop-
er phase alignment and transient in-
formation and, like that of most
other high -quality speakers, has
smooth, round edges to reduce en-
ergy diffraction and provide a more
open sound.

The tweeter is a 1 -inch metal
dome with a large magnet, vented
pole piece, and reinforced rear
chamber for low resonant frequency
and wide bandwidth. The 61/2 -inch
woofer uses a rigid aluminum di-
aphragm to eliminate cone break-up
and energy storage; a short -coil,
long -gap magnet to reduce distor-
tion, and a copper pole piece to
maintain a stable magnetic field.
The woofer has two magnets with a
total weight of more than 2.4

pounds; the second magnet has re-
versed polarity to reduce the stray
magnetic field of the loudspeaker
and allows the CS1.5 to be posi-
tioned nearer the TV in an
audio/video system. There is a pas-
sive bass radiator to lower bass reso-
nance and eliminate possible vent
noise. The 18 -element, first -order
crossover is phase -accurate and uses
polypropylene capacitors and low -
oxygen, air -core inductors.

Frequency response is ±3 dB from
42 Hz to 22 kHz. Thiel's detailed
frequency response curves exhibit

Company Address: 1026 Nan-
dino Blvd., Lexington, Ky.
40511.
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exceptionally smooth performance from 50
Hz to 2 kHz and only minor irregularities
up to beyond 20 kHz. The 30° off -axis re-
sponse is very close to the main -axis re-
sponse and is only about 5 dB down at 20
kHz. Time and step responses are also very
good, revealing exceptionally fast, clean re-
sponse, with excellent phase coherence.

The only caution I would give about the
specs is that the speaker's rated 4 -ohm im-
pedance drops to as low as 3 ohms. I did
not find that the CS1.5 posed any problems
for well -designed power amplifiers, and it
did not seem to be a difficult load. There
are, however, a number of receivers and a
few power amps that don't perform well
with low -impedance speakers.

THE CS1.5s GIVE YOU

WHAT IS ON YOUR

RECORDINGS, WITHOUT

COLORING OR

ROMANTICIZING.

The first things that struck me about the
sound of the Thiel were its smoothness and
speed. The term "monitor" is much over-
worked, but it is perhaps the best term to
apply to the CS1.5. There is very little col-
oration in the midrange and no roll -off or
exaggeration in the treble. While there do
seem to be some small irregularities in the
response somewhere around 4 kHz, I did
not hear any that significantly colored
voice, piano, or guitar.

Furthermore, the Thiel has a great deal
of transient detail and resolving power. It
may not match the best ribbon speakers in
this regard, but it is the equal of many elec-
trostatics and is much better in reproduc-
ing subtle, low-level musical and sound -
stage detail than most of the small to
moderate -sized monitors that I have audi-
tioned. The CS1.5 also is as fast and de-
tailed in the upper bass and lower

midrange as it is in the upper midrange
and treble-outstanding performance in
this price range.

The Thiel CS1.5 does not seem to favor
one kind of music or recording over anoth-
er. These speakers simply give you what is
on your recordings, without coloring or
romanticizing-a naturalness that is par-
ticularly welcome on voice and strings but
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also comes through quite clearly on solo
piano and percussion sounds such as cym-
bal and snare drum.

This accuracy in frequency and detail is
matched by good soundstage performance.
The CS1.5 does not dramatize the sound-

stage or produce a large and open sound -
stage with every recording. Depth and
width are natural rather than "exciting." If
anything, the soundstage is just a bit small-
er than normal. The apparent listening po-
sition is a bit forward, and there is a feeling
of being slightly above the soundstage.

The CS1.5 does a very good job of mak-
ing naturally recorded stereo music sound
natural. Many smaller monitors impose a
fixed soundstage on the music they repro-
duce; for good or bad, they become the
concert hall and alter the music according-
ly. The soundstage of the Thiel may initial-
ly seem understated by comparison, but
what you hear is the recording and not the
speaker. Imaging is equally natural. Some
small stand -mounted monitors almost
"etch" the imaging, providing a more de-
fined image for each instrument than is ac-
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tually on the recording. The CS1.5s do not
artificially fix the image in place, and they
do not alter its size.

The Thiel's bass, however, is not deep or
powerful by high -end standards. This may
present problems in large rooms or where
bass power is a key consideration. The
CS1.5 certainly has as much or more bass
than most speakers its size, and it does pro-
duce considerable power to below 50 Hz, if
not much below 45 Hz. It has exceptional
bass detail within its range, and its bass re-
sponse rolls off very smoothly, without the
boost or hump that many small and medi-
um-sized monitors exhibit just above their
bass cutoff frequency.

Coupled to the speaker's flat and extend-
ed treble, this lack of added bass warmth or

BASS DETAIL IS

EXCEPTIONAL, AND

RESPONSE ROLLS OFF

SMOOTHLY, WITHOUT

A BOOST OR HUMP.

boost can make the CS1.5 seem a bit lean
and lacking in bass energy. This is likely if
you place the cabinet 3 feet from a rear wall
and 5 feet from a side wall, as called for in
Thiel's instructions. Try the CS1.5s in a
medium-sized room, and place them closer
to the rear wall for a touch of room re-
inforcement. Also, use the spiked feet and
avoid an amplifier that is dry or lean.

The CS1.5 is capable of excellent dynam-
ics and a surprising amount of output, bet-
tering many speakers in these respects. Fine
for classical, jazz, and most rock, it's a
speaker for those who enjoy music and ac-
curacy more than sheer power.

The Thiel CS1.5 is an excellent example
of how far medium-sized monitors have
come in the last few years. It may not have
the deep bass or dynamic range of its more
expensive siblings-and if I had the mon-
ey, I would prefer the Thiel CS3.6. That
speaker, though, costs almost twice as

much. What the CS1.5 does provide is an
excellent soundstage and upper bass, mid-
range, and treble I'd associate with speak-
ers costing a great deal more. With the
right placement, the CS1.5 is an outstand-
ing buy, one that makes true high -end
sound affordable. Anthony H. Cordesman
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The Seville Concert
John Williams, guitar;

Orquesta Sinfonica de Sevilla,
Jose Buenagu

SONY CLASSICAL SK 53 359

CD; DDD; 58:19
Sound: A, Performance: A+

J. S. Bach
Julian Bream, guitar

EMI CLASSICS CDC 5 55123 2

CD; DDD; 69:56
Sound: A-, Performance: A

ith Andres Segovia's death,
the "guitar godfather" man-
tle naturally fell to the next

generation of virtuosi, who really
came of age in the '60s, landing on
that oddest of couples, John
Williams and Julian Bream, two gui-
tarists whose approaches are almost
night and day. Unlike the Maestro,
who kept the limelight on himself to
the end, Williams and Bream have
maintained low profiles for years.
Thus, it's serendipitous that they
should simultaneously release new
programs to give us a sort of aes-
thetic "Clash of the Titans."

For the Australian whiz -kid
Williams, the effects of a long career
have been salutary indeed. After
toying with rock in his 1970s band
Sky and big -band pop in the '80s,

Williams has returned to the reper-
toire that sustained him in his earli-
er days with this "greatest hits" ret-
rospective, The Seville Concert.
Recorded in 1992 at Spain's Royal
Alcazar Palace using the resonant
articulation of Super Bit Mapping,
Williams is dazzling on solo chest-
nuts like Isaac Albeniz's blistering
"Asturias" and dancing "Sevilla"; in
ensemble with the Orquesta Sin-
fonica de Sevilla, he is inspired on
Vivaldi's buoyant Concerto for Lute
and the grandly serene, if overex-
posed, Adagio from Joaquin Rodri-
go's "Concierto de Aranjuez." Less
familiar selections include Yuquijiro
Yocoh's "Sakura Variations," its lush
minor mode evoking Japanese
flower gardens; Agustin Barrios
Mangore's shimmering tremolo
etude "Similo en la Floresta," and
Nikita Koshkin's schizophrenic tone
poem "Usher Waltz," a demanding
guitarristic tour de force and tribute
to Edgar Allan Poe. Williams' strength

has always been his technique, and 2F7
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Villa -Lobos: Discovery of Brazil
Suites Nos. 1 to 4

Slovak Philharmonic Choir and
Slovak Radio Symphony Orchestra,

Roberto Duarte
MARCO POLO 8.223551, CD; 79:03

As one of the most original com-
posers of this century, Heitor Villa -Lo-
bos expressed his Brazilian nationalism
by using folk song mate-
rials of his country as
the source of inspiration
in his colorful music.
l'he complete "Discov-
ery of Brazil" is clearly
an epic in music. Its
music was originally written for a 1937
film that used an idealized story and
characters to tell of the crossing of the
Atlantic to Brazil in 1500 by Portuguese
explorers.

Some section titles give an idea of the I
massive score: Moorish Impression, The
Rattlesnake, Celebration in the Forest,
Vision of the Navigators. Suite No. 4

ds a baritone soloist and chorus to de -
";'`t the first Mass in Brazil, with Latin

ns mingling with the wild melodies
the Indians. It brings together diverse
ments for a lyrical and spiritual
'theosis in sound. John Sunier
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it has never been more powerful. However,
with the years has come a deeper insight
into dynamics and interpretation that
makes this record simply brilliant. It's so
good, in fact, that the most hardened mu-
sical curmudgeon will not mind the occa-
sional programmatic cliché.

If Williams' reputation rests on technical
prowess, Julian Bream has always been
known for his romantic readings-and, if

anything, his J. S. Bach
takes him further into
the realms of personal
style. Just as Williams re-
visits previously record-
ed works, Bream casts

his gaze back on one of his primary preoc-
cupations. Recorded at the Forde Abbey
in Dorset, England, also in 1992, Bream
explores standards such as the exquisite
Prelude, Fugue, and Allegro, BWV 998,
taking his time as he slowly unveils its
spine -tingling mysteries, and the lighter,
more sprawling Suite in E Minor, BWV
996, whose bouncing movements are often
excerpted but here receive a thoughtful and
satisfyingly complete performance. Per-
haps most challenging-and telling-is
Bream's assault on the grandiose Chaconne
from the Partita BWV 1004. This theme
and variations, because of its nearly 16 -
minute length, is difficult to maintain with
the limited range of the guitar. Clearly in
his maturity, Bream has learned the secret
of pacing. Rather than race ahead, he lets
the music breathe, emphasizing the emo-
tional dissonance here, expanding and
relaxing there. In his hands, the Chaconne
becomes a meditation, progressing from
serious beauty to something almost whim-
sical, its final briskly punctuated chords
anticlimactic but ever so breathtakingly
beautiful.

The contrast between Williams and
Bream can be perfectly heard in their perfor-
mances of the Prelude to the so-called Fourth

Lute Suite in E Major, also known as the
Partita BWV 1006a. Williams does just the
Prelude, whereas Bream performs the entire
suite. For Williams, this transcendent har-
monic drama moves flawlessly and inexorably

toward the final ornamental turnaround at a
midtempo trot that carries you along without
time for anything other than sweet emotion.
For Bream, the evolution is more in the ten-
sion of the statements, pausing at the ends
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of phrases, lingering over big round notes, set-

tling almost anticlimactically on a final tone-
more as a prelude, which, of course, in this con-

text it is. Both interpretations are laden with
feeling, but Williams goes for the visceral impact

while Bream prefers the more cerebral route.
This is the wonderful thing about music: It can

serve such divergent masters equally well.

The joy of having two godfathers is the an-

ticipation of more chiaroscuro like The Seville

Concert and J. S. Bach to come. Let's hope
their appearance marks the beginning of new-

found energy rather than just a reflection on
successful careers. Michael Wright

Kevin Volans: Kneeling Dance;
David Lang: Face So Pale;
Steve Reich: Four Organs;

Robert Moran: Three Dances
Piano Circus

ARGO 440 294-2, CD; DDD; 53:45

Quite a leap from ensembles of yore such
as The First Piano Quartet, this mixed sextet
of Steinway -ticklers, Piano Circus, has spe-
cialized for about five years in British and
American composers of a broad minimalist
persuasion.

David Lang's "Face So Pale" dissects a bal-

lad by Guillaume Dufay, dividing its original

three parts among the six pianos. Lang want-
ed to create a "nervous vocal tradition," and
he succeeded well. It may even make you ner-

vous-though not nearly so nervous as Steve
Reich's tedium study, in which four ensemble

members switch to the
pseudonymous four
electronic organs. It's
said to be the only com-

position existing in
which the sole activity,

during its entire 16 -minute length, is the
gradual lengthening of individual notes in
just one chord.

Kevin Volans' "Kneeling Dance" gives you

23 more chords than the Reich work, and
they will surely be appreciated. It's an enjoy-

able little dance piece. Robert Moran's "Three

Dances" are even more relishable. They origi-

nally were created for actual dancers, and
there is also a version for full orchestra; here
they are transcribed for six synthesizers. All
three dances are quirky, witty, and not so
minimal that their 19 -minute duration be-
comes at all tedious. John Sunier

Of ficium
Jan Garbarek, saxophones;

The Hilliard Ensemble
ECM 445 369-2, CD; 77:41

With the saturation of Gregorian chant al-
ready reaching the level of parody (note the
Benzedrine Monks of Santo Domingo), it
seems ECM may be late to church with this
combination of 13th- through 16th -century
polyphonic hymns and chants underpinning
the saxophone improvisations of Jan Gar-
barek. But this is home ground for The
Hilliard Ensemble, and Garbarek has been ex-

ploring links between medieval and contem-
porary music for the last six years or so.

Garbarek's keening saxophone brings an
uncharacteristic yearning to these sacred
texts. While the Hilliards intone the serene
sounds of contempla-
tion, Garbarek seems
fraught with anguish.
As often happens on his

recordings, the more
subtle the backing, the
more strident he becomes, making his sopra-
no sax sound an obliterating whine rather
than a celestial plea. It's like a warning that all
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is not serene in the monastery, but I don't
think that is the intent.

The Hilliard Ensemble, as ever, is sublime,

and when Garbarek catches the spirit, his im-

provisations are graceful embroideries.
John Diliberto

Ave Maria
Vinson Cole, tenor;

Ascension Music Chorus, Dennis Keene
DELOS DE 3138, CD; 64:44

There is a change going on in the sound of
the American professional chorus, and it is for

the good. The smoother, thinner, and more
blended sound is an immense assist to the
willing listener. Time was (the day before yes-

terday) when our professional choruses were
all too often aggregations of would-be opera
singers, each striving to outdo his or, especial-

ly, her neighbors; this sort of massed vocal
power is appropriate, if not historically accu-

rate, for any 19th -century grand opera and
for big celebration music
of numerous sorts, but it
is out of place in the rest
of the choral literature.

Looking at the cover of

this CD, directed by aEl

strict professional, you will instantly "hear"
that sound! Such a profusion of buxomness
and bulk, dressed to the nines (and 10s), low-

cut gowns, ample flesh, white tie and tails-
the works. But just listen! To my astonish-
ment, this chorus sings lean. It has power, all
right, but also blend. The wave of the future? I

hope and predict. Not surprising, perhaps,
since it is a close descendant of familiar U.S.
groups conducted by those indomitable
Americans Gregg Smith and Roger Wagner.

The program is not on the conventional
side either, though it does range from the sub-

lime to the corny (that unspeakable Bach-
Gounod "Ave"). There are other "Ave Maria"

programs by the hundreds, year after year (I
myself must have conducted three or four),
and many hundreds of settings of the familiar
"Hail Mary" text, but mostly the same famil-
iar works reappear (as might be expected).
Here they are too, but only a few of them,
from Schubert (out of Sir Walter Scott's Lady
of the Lake!) to Victoria. Mostly this program

goes off on interesting sidelines-Faure,
Hoist, Mendelssohn, Pablo Casals, Durufle,
and two Bruckners. Some of this is nothing
very profound as music, but all of it does
listen well.

Moreover, the usual obligatory pair of
16th -century items, Palestrina and Victoria,
wonder of wonders, is sung by a half-size
semi -chorus sounding for all the world like an

authentic little -boys choir! Look again at that

cover and be amazed!

There are assisting artists-notably organ
and tenor solo, also harp and piano. The
tenor Vinson Cole is sincere and dedicated,
but his excellent voice has developed a big wa-

ver and he slides upward into many of his
notes. Okay if you like it. He is not really an
asset to this recording in spite of profuse
quoted praises. Edward Tatnall Canby

Sebastian de Albero:
Sonatas Para Clavicordio

Joseph Payne, harpsichord
BIS CD -629, CD; 68:31

Let's first deal with the incorrect terminol-
ogy here: The Spanish called harpsichords
"clavichords"! (What they called clavichords

is not a detail I am privy to.)

The many recent releases of obscure early
harpsichord compositions fill holes in the
recorded keyboard repertory-and are inex-
pensive to produce, to boot. Unfortunately,
many of these works sound like the sort of
pieces that would be more enjoyable to play
yourself, providing you had a harpsichord
handy, than to listen to. That's not so with
this exciting collection-though I'm anxious
to get my hands on the published music.

Albero worked for the Spanish royalty at
the same time as Domenico Scarlatti (Albero
was organist of the Royal Chapel). Many simi-

larities exist between the two composers'
styles: A binary form that predates the key-
board sonata as we know it, extravagant leaps,
rapidly repeated notes, trills in one or both
hands at once, parallel scales, glissandos, hand

crossings, and horn- and
trumpet -cat' effects. The

influence of Spanish gyp-

sy music on both com-
posers is heard in harpsi-

chordal special effects
that try to capture the driving excitement of
the zapateado and fandango rhythms.

The 17 short sonatas here are as varied as
the 550 -odd Scarlatti sonatas. As with all oth-

er harpsichord recordings, this should be
played back at a lower level than that for most

CDs, for proper and realistic tone. This excit-
ing music doesn't depend on loudness for its

effect! John Sunier
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PART ONE -
MULTIPLE CHOICE
1. The Linn Majik control amplifier is

aln)

A. Integrated Amplifier

C. Power Amplifier

B. Preamplifier

D. Headphone Amplifier

E. All of the above

2. Using special Linn "Sneaky" Modules the Majik

cen become a(n)

A. AM/FM Receiver

C. Active Electronic Crossover

B. Multi -Room System

D. Any of the above

3. The Linn Malik

A. Adapts to your ever changing life-styles.

B. Expands to provide music throughout your

home.

C. Grows into an ultra high-performance

multi -amp system.

D. Features remote control and advanced

solid-state switching.

E. Is surprisingly affordable.

F. All of the above

Itve OlvTiotIsChoice

See Part II of the exam on page 109

and Part Ill on page 111.
For additional information call

1-800-LINN HI-FI



ROCK
R E C O R DINGS

curie nderson

Photograph: Annie Leibovitz Bright Red
Laurie Anderson

WARNER BROS. 9 45534-2, 52:19

Sound: B, Performance: B

curie Anderson is writing
the code that connects
synapses between percep-
tion, reality, and possibility.
Since her 1982 debut, Big
Science, she's been the droll

commentator and reality
check on this thing we call
life. On her 1989 album,
Strange Angels, perceptions
became more personal, and
a bit of that remains on
Bright Red, which finds her return-
ing to the sparse electroshock ar-
rangements characteristic of her
music a decade ago.

While her art and metaphors are
based on technology, Anderson has
never glorified high-tech so much as
warned against it. She sings a virtual
lament about people lost in the In-
ternet on "The Puppet Motel," and

on "Night in Baghdad" she explores
the contradictions in the beautiful
fireworks over Iraq during the Gulf
War, beamed back like an MTV
video on CNN. "Baghdad" and a
few other songs are survivors from
Anderson's performance w3rk Sto-
ries from the Nerve Bible, which she
toured in 1993.

But Anderson is also looking be-
yond the world, and judging from

songs like "Freefall," she
hasn't yet found any an-
swers. "There is another
world/Spinning inside of
this one," she intones, of-
fering the suggestion that

the surface is just the slipcover for
another surface.

Producer Brian Eno returns An-
derson to her D.I.Y. (do-it-yourself)
electronic sound and is probably re-
sponsible for the oblique angles of
some lyrics. Yet this album is not as
musically compelling as her past
works, with its reliance on sparse
rhythm grooves to hold up skeletal

melodies. Despite col-
laborations with gui-
tarist Adrian Belew
and accordionist Guy
Klucevsek and a duet
between Anderson aid
another master of the
tall.-sin3 style, Lon
Reei sae's ulti-natelv
stancing alone. On
A:DS dirge "Love
Amping the Sa
she says, "There is no
pt.re land now/No safe
place " Ever the cyn c.
even Anderson -s thin
illiehns have s ippec
awa'. John 'Athena,

Thirty Years of
Maximum R&B

lie Who
\ACA MC, C1.-1 1020
Four ':D;, 3 02:13

an absolute textbook ex
arniob of what a boxed.:

' set r rosoective shouhl
be. All the beet ;Of is incluaed pks
sorre areviousl! ur releasec sorEs
("Ecrly Morning C)ld Taxi' is he
bests, ,ive versiors, snippets of or
stage pctter, aid some ocd a is
Thee would lase been more lo
songs here, but +e Odds and Sof.
Who's Missing, and Two's Misswg
albums, together with Pete Tawr-
shend'e. two SCCYJD collections, pre-
ty much drainer the wells Ch -is
Cha-lesworth, tie Who chronic er
who compiled this eet,jia. a
fabulcJe job
of condensing
all things Why
into four CD
Sound cua
ty is bxillian
thanks to t

remixinc a
remos'erin
by Andy Ma
phe-scn a
Jon Astia>, ar
the accurpanyirc 72 -page book
gorgeous-loaded with plot
memorabiia, and essays by To
sherd, Who ins cer Keith Atha
and journolist Dave Marsh. Ana .

solutely essential collection.
Michael Tearsor
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PART TWO -
TRUE OR FALSE

Tarry Conitick, .Jr.
COLUMBIA CK 64376, 63:00

oyish crooner gets down with
some funk and does a credible
job of it. Skeptics may have
been expecting some watered-

down, sanitized pap from Harry Connick,
Jr., something along the lines of Pat
Boone's take on Little Richard's
"Tutti Frutti." But to my ears,
Harry sounds more comfortable
in this loose, laid-back New
Orleans -Memphis R&B bag
than in his regular role as Amer-
ica's No. 1 big band crooner.

Connick demonstrates some
naturally soulful phrasing and sly vocal
nuance on tunes like the jaunty "(I Could
Only) Whisper Your Name," the punchy
title track, and the grooving Al Green -fla-
vored ballad "Between Us." And he
doesn't have to ask permission to get
down on the ebullient Mardi Gras number
"Here Comes the Big Parade"; Harry's

Full Circle
Dixie Dregs

CAPRICORN 2-42021, 40:03

been to enough Mardi Gras parades to
know just what to do.

The presence of New Orleans icons
like bassist George Porter, Jr., guitarist Leo

Nocentelli, and drummer Joseph "Ziga-
boo" Modeliste (charter members of The
Meters) keeps this one solidly rooted in
the pocket. And Harry adds some charac-
teristic N'awlins piano flair on the giddy

"funky Dunky," the rackin' "To

Love the Language," and
"Booker," a somber tribute to
the late, great New Orleans pi-
ano stylist James Booker.

I'm not sure what fans of
Connick are going to make of
instrumental funkathons like

"Joe Slam and the Spaceship," experi-
mental interludes like "Follow the Music,"
or the wailing heavy-metal guitar on "Hon-
estly Now (Safety's Just Danger . . . Out
of Place)." Given his well -carved niche in
the marketplace, this whole thing comes
off as incredibly daring. And for me, it
works. Bill Milkowski

4..

The Dixie Dregs were often called "The
Mahavishnu Orchestra of Rock." So perhaps
it's only fitting that for their first studio al-
bum together in 12 years, they have enlisted
the services of former Mahavishnu violinist
Jerry Goodman, who replaces Allen Sloan.

The brain behind this fiery fusion outfit
remains Steve Morse, a virtuoso guitarist who
produced the session and wrote all the mater-
ial (with the exception of The Yardbirds'
"Shapes of Things," which gets a vigorous re-
working). The question remains, what exactly

is it that these boys are
fusing here? We know
they have one foot firm-
ly planted in the rock
camp, as drummer Rod
Morgenstein (recently
with pop/metal band

Winger) reminds us on hard-hitting numbers
like "Aftershock" and "Ionized." But the
Dregs aren't really incorporating much im-
provisation into the formula, and they don't
really swing, so the other foot is definitely not
landing in the jazz camp. Morse, being an im-
peccably precise player as well as an intense
perfectionist in the studio, probably has more
in common with the exacting science of
chamber music. This aesthetic comes to the
fore on baroque -inspired tunes like "Calcut-
ta," "Yeolde," and the tongue-in-cheek

"Pompous Circumstances" and "Sleeveless in
Seattle." But the guys do let their hair down
and jam on the electric bluegrass breakdown
"Goin' to Town."

Morse is an astounding player and an in-
telligent composer. His Dixie Dregs are the
thinking man's Van Halen. Bill Milkowski

Eileen Ivers
GREEN LINNET GLCD 1139, 45:13

This is Eileen Ivers' solo debut. She's an
Irish fiddler from the Bronx, but hers is no
ordinary Irish fiddle album: She employs
African percussionist Kimati Dinizulu to ex-
cellent effect, and guitarist/pianist Gabriel
Donohue adds the exotic sounds of bouzou-
ki, zither, and harmonium to the mix. Still,
Ivers' fiddling is the star attraction, and she
has lots of style and presence, plus a fabulous
tone. With her superb improvisational skills,
she often leads a tune into uncharted territo-
ry, especially on the
opening "Flowing Tide"
medley and on "Pachel-
bel's Frolics," which is
built on the theme of the
famous canon and
moves gradually from a
stately beginning to something like an Irish
breakdown. With a resume that lists Hot-
house Flowers, Hall & Oates, Fields of Ameri-
ca, and Cherish the Ladies, Ivers is a talent to
watch, one with the potential to transcend
her genre. Michael Tearson
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T or 1= 1."...the Malik -I is one cone kicker of an

amplifier...give it a listen...1'11 guarantee

you'll be impressed." Hi-Fi World

T or F 2."...our use of the Linn Malik -I was an

unalloyed pleasure. The smoothness and

silence with which it's controls operated

were striking...We could not resist opening

up the Malik -I. Its interior can only be

described as gem -like." Stereo Review

T or F 3."...the Linn Malik can serve as the heart

of a robust and uncompromising home

audiophile system." The Common -Sense

Audiophile
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See Part I of the exam on page 107 and

Part Ill on page
For additional information call
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The Dark Ride
lain Matthews

WATERMELON CD1025, 46:23

lain Matthews has been almost too prolific
since relocating to Austin, Texas, but his work
has been at an astonishingly high level. The
latest album, The Dark Ride, may be his best
yet. Beautifully produced by Mark Hallman,
it's the document of a man confronting old
demons. Here, Matthews shares with us per-
sonal sentiments such as rapprochement with
his daughter ("Tigers Will Survive [Part II]")
or resisting the pernicious effect of passive ag-

gression ("I Drove") or turn-
ing 40 and feeling miserable
("The Dark Ride"). Two
strong covers are Michael Fra-
casso's "Save Her Love" and
Tim Buckley's "Morning Glo-
ry," the latter sung as a duet

with Sara Hickman. Robert McEntee and his
Dobro guitar are vital contributions. The
Dark Ride, another honest and strong set by
Matthews, is an album of sweet listening and
songs that will leave you thinking.

Michael Tearson

:Woodstock
Jimi Hendrix

MCA MCAD-11063, 57:00

In the wake of CD reissues that are sonical-
ly inferior to album masters, and what we
consider to be a dissapointing assemblage of
Jimi waxing the blues (:blues, which was re-
viewed in Audio's September issue), our an-
ticipation was decidedly not great for MCA's

latest mining of its newly ac-
quired Hendrix catalog. But
Hendrix's performance at
Woodstock was in some ways
the same high water mark that

j Ihis Monterey appearance was.
.0.1 This is Hendrix minus the vi-

sual gymnastics-definitely a low -energy vibe
but with some guitar virtuosity that, even to-
day, sounds futuristic.

:Woodstock presents only half of his Wood-
stock set; still, despite the presence of extra
band members that day (a second guitarist
and two percussionists) and some tuning
problems that may tax the listener, Hendrix's
legendary performance rings through. Ver-
sions of familiar songs such as "Red House"
and "Voodoo Child (Slight Return)" are truly
inspired, and new instrumental jams are even
better. But the tour de force is "Woodstock
Improvisation," a five-minute stream -of -gui-
tar -consciousness that reveals a side of Hen-
drix wholly mesmerizing and amazing. As a
guitar hero, he's never been bettered.

Jon & Sally Tiven

Amplified Heart
Everything But The Girl

ATLANTIC 82605-2, 36:38

On the album cover, Tracey Thorn and Ben
Watt stand looking away from each other, he
with his shirt and pants unbuttoned, she with
her belt unlatched and shirt pulled halfway
up. Are they getting up from bed? Going to
bed? Do they regret the decision? These are
the questions examined on Amplified Heart,
an album of mature music with complex
themes that go beyond the usual love -angst.

Thorn has one of the most natural voices
in pop. It's an expressive instrument, but she
nevertheless conveys the intimacy of someone
sitting right next to you. The music, com-
posed by Thorn and Watt, tends toward
breezy lite-jazz a la Sade at times, but with
veteran folkie session
eers including drum-
mer Dave Mattacks and
master bassist Danny
Thompson, and some
guitar playing by Richard
Thompson, even those
moments have an emotional resonance that
reflects the album's romantic ambivalence.

John Diliberto

Adios Amigo:
A Tribute to Arthur Alexander

Various Artists
RAZOR & TIE RT 2814, 53:36

As far as the very overplayed phenomenon
of the tribute album goes, Adios Amigo differs
because it's an absolute necessity. Arthur
Alexander died in 1993, just after the release
of his triumphant comeback, Lonely Just Like
Me (Elektra/Nonesuch/American Explorer
61475-2). That album marked the end of a
15 -year hiatus during which the songwriter
exiled himself from music, depriving fans of
the incredible talent that left its mark on The
Beatles (especially John Lennon) and so many
others, some of whom appear on Adios
Amigo. They include Roger McGuinn, Elvis
Costello, Robert Plant, Felix Cavaliere, Gary
U.S. Bonds, Chuck Jackson, John Prine,
Arthur's old friends Dan Penn and Donnie
Fritts, and others, who do up 17 of his songs
with affection and relish. The excellent house
band for the project includes Penn, Fritts,
Spooner Oldham, Mickey Curry, and long-
time Audio writer Jon Tiven. (Tiven coordi-
nated and produced this entire project, with
superb results.) Razor & Tie has also released
a terrific retrospective, The Ultimate Arthur
Alexander (RE 2014), if you want to hear the
vintage stuff, and Warner Bros. has reissued
his 1972 sessions under the title Rainbow
Road (45581-2). Michael Tearson

PART THREE -
EXTRA CREDIT

If you can correctly answer the following three

questions we will send you a Linn Majik

information packet, the name of your local Linn

dealer, and a gift certificate redeemable for a free

Linn CD when you audition the Linn Majik control

amplifier.

1. Who are you?

2. Where are you?

3. What's your phone number?

Call us with your answers at 1-800-546-6443,

flax to 317-841-4107, or mail to:

Final Exam

c/o Linn Hi-Fi

8709 Castle Park Drive

Indianapolis, Indiana 46256

1-S00VISS
VIVO-

niusic
for life
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See Part I of the exam on page107 and
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JAZZ -BLUES
REC OR DINGS

marcia b

Blue House
Marcia Ball

ROUNDER CD 3131, 53:52
Sound: B, Performance: B+

lto call Marcia Ball a walk-

ing jukebox of New Or-
leans R&B doesn't give
her nearly enough credit.
Sure, she can play Profes-
sor Longhair's knuckle -
busting piano runs as if

she were his spiritual heir. Granted,
she's equally at home crooning old
Irma Thomas hits. And when she's
pounding the daylights out of her
piano toward night's end, you can't
forget that the music labelled rock
'n' roll was once Crescent City R&B
in the hands of such local favorites
as Little Richard and Fats Domino.

Over the years, Ball has learned to
sing with more power and confi-
dence. Yet she hasn't sacrificed the
aching vulnerability in her voice, a
legacy of her days as a country act.
No less a talent scout than Jerry
Wexler, the Atlantic Records impre-
sario who produced Ray Charles,
Aretha Franklin, and other legends,
once picked Ball as a major talent.
Regrettably, the sides he produced
for her early in her career were never
released.

While commercial success has
eluded her, Ball remains a top club
draw and a Gulf Coast heroine. Blue
House, her fourth CD for Rounder,
features her touring band perform-
ing largely original material. Even
the covers are well chosen; the Joe
Ely rave-up "Fingernails" ("I keep

my fingernails long/So they'll click
when I play the piano") could have
been written for her.

Ball has always seen the romantic
side of life on the road. She recalls
her childhood on the Texas/Louis-
iana border-dreaming of busting
out of her hometown-in "Down
the Road." "Sparkle Paradise" pays
tribute to a Texas club. Live, Ball's
shows prove her enthusiasm hasn't
waned. They aren't as much
performances as private parties; on
a given night, halfway through the
second set, it's not clear if Ball or
the audience is having more fun.
Only the crowd's shouts of apprecia-
tion can stop her when she's egged
on by the ghosts of New Orleans
R&B greats.

Blue House is the next best thing
to seeing this road warrior in a club.
In fact, the album so closely tracks
Marcia Ball's live performances,
sans lengthy solos, that you can't
help but wonder why Rounder
didn't just cut her live. Maybe next
time. Blue House will do nicely until
then. Roy Greenberg

Allison Wonderland:
The Mose Allison Anthology

RHINO/ATLANTIC R2 71689
Two CDs, 2:18:50

There's never been anybody like
Mose Allison. A consummate piano
man whose sharp sense of irony is
his best friend, he's represented here
by 47 selections dating from 1957 to
1989, including all the key pieces-
like "Young Man's
Blues" and "Parch -
man Farm," for
starters. Some find
Mose's peculiar
singing tough to
take, but his grace, humor, great jazz
sensibility, and Mississippi accent all
make him valuable. With Rhino's
typically excellent remastering and
annotation, this is a superb antholo-
gy. Simultaneously, Sony Legacy has
reissued Allison's three CBS record-
ings as a set called High links! The
Mose Allison Trilogy (J3K 64275);
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Marcus Rcberts-Gershonn For Love s
For his first trio reconing, acclaimec
pianist Mar:us Roberts presents a
rcmantic collection of George Gershwn's
most popular songs.

Marc Russo
The Window
(Formerly of The Yellowiackets'

Mr A,

h2fatifitaimetta_
Hiroshim1

A

1.22.2.4410,' ,

Wessell Anderson Rohn Lawrence
Warndaddy In The ,44! Hangar' On A Strng r
Garden Cf Swing

TOUCHTUNES lets you hear the latest JAZZ music
over your telephone...FREE! CALL 1 -800 -301 -TUNE
Then follow the recorded instructions while listening to
the music you can touch.

202 203

Joshua Redman Quartet Vanessa Rubin
Moodswing I'm Glad There Is You

A Tribute To Carmel McRae
.sigt

204

Mulgrew Miler
With Our Ovn Eyes

A NEW WAY

TO HEAR

THE LATEST

JAll MUSK.
OVER YOUR

TELEPHONE

Repeat a tune

Skip to next tune

And a new code
Lk., number to hear another

release at any time
TOUCHTUNES Customer Service number 1 -80C -84T -TUNE. 01994 InTune Marketing Group, Inc. All Rights Reserved.
Releases will play from 10/1,94-12/15t94 or 100,000 minutes of tree listening time, which ever comes first.

PURCHASE any
lt,LP. of the featured releases

SOUNDTRACK

Tom Gavornik
The High Places

Puorlon Pictwe

Toots Thielenans
East CoastA./ 1st Coast

BBM-Ginger baker.
Jack Bruce. -ry Moore
Around The Nem Dream

Joe Jackson
Night Music

TouCHTUNES

LL 1800301ETUNE
During the music to
get on the record
label's mailing list

r

Save up to $10 at M,M,
You've heard It on Touch Tunes first -
now buy it at Camelot Music for LESS!
Save $2 on each of up to 5 CD's or cassettes featured
in this ad (offer even applies to sale price items)

This offer valid from 10/1/94-11/23/94.
This offer is being

Limited to one coupon per customer. brought to you by: r000,ro
200



HEADPHONES AMPLIFIERS/COMPACT DISC PLAYERS/TUNERS/
STEMS/BLANK AUDIO TAPES/AUDIO ACCESSORIES/VIDEO RECORDERS/COLOR TE

Pkaidintil7881, -" - "  510figattnia
S/MONITORS/COMPUTE

diMtalff;
RS/CAR STEREOS/

LoudspeakersHi-Fi Video Recorders

Panasonic PV -4451
Hi-Fi Stereo VHS Recorder

.4 heads 181 -channel cable compatible
tuner *English/Spanish on -screen display
1-month/8-event programming *Universal
remote

29999,, $5kice (PAN Pv445 t

Aiwa HV-F)(1000
4 -heads. 8-event/1-year programming

JVC HR-VP606
 VHS Hi-Fi, 4 -heads, jog/shuttle. remote

Mitsubishi HSU-59
VHS Hi-Fi, 4 -heads, VCR Plus .

Mitsubishi HSU-69
S -VHS Hi-Fi, 4 -heads, VCR Plus .

Sony SLV-770HF
 4-heads,VCR Plus., auto -station ID

*27995
*34995
*49995

CALL
CALL

Receivers

Technics SA-GX170
Audio/Video Receiver

 100 watts per channel *Special class H
circuit provides greater headroom AM/FM
tuner with 30 presets Wireless remote

Our$
179 $8Pre (TEC SAGX1701

Sherwood RX-1010
35 watts/channel, 30 station presets 9 9 5
Sherwood RX-4030R
*65 watts/channel, matrix surround. remote- I 59 95
Sherwood RV -5030R '24995
85 watts/ch. Dolby Pro Logic

Technics SA -0X470
110 watts/ channel, surround sound -2699-
Technics SA -0X670 A, A

996110 wafts/channel. matrix surround. remote -O.*

Turntables & Cartridges

Thorens 180
3 -Speed Belt Drive Turntable

 33, 45. 78 r.p.m. *Automatic shut -oft, & auto -
retract *Synchronous motor *Adjustable
anti -skating Extemal power supply *Includes
Stanton cartridge

Clg'ev $299955ric (THN lent
Gemini XL-BD10
Semi -Auto Turntable, belt. pitch $84"
Technics SL-BD22K
 Semi Auto Belt -Drive Turntable S 1 ire 996
Technics SL-QD33K
*Fully Auto Turntable. Quart direct -drive - -
Audio Technics AT-331LP
*Cartridge, universal mount. linear contact stylus -.iv--

Stanton 6130ELMP
 Disco Cartridge, standard moot, matched pair s 7 995

This Month's Specials!
Amps/Preamps/Tuners
Nelin

Proton AA -1660
6 Channel Power Amplifier

 Destyned Itar home theater systems .60 want:
per channel x 6, may be bridged from 3 to
channel at 150 watts per channel with
outstanding dynamic headroom

$ 6 29"(PRT AAI660)

.0 Or
Denon PMA-880R

Integrated Amplifier
 75 watts per channel High -current design
increases stability when driving low impedance
loads for greater dynamic range with les,
distortion Wireless remote control

$29996(DNN PMABH0o

AudioSource TNR ONE
eTuner, AM/FM. 20 presets $1 9995
AudioSource PRE ONE
*Preamplifier MM/MC phonu. tape Sub-ZkiL
AudioSource AMP ORE .,.
iPower Amp. BO watts/channel. bridgeable - V --
Proton AA -2120
*Power Amp. 120 watts/channel . $629 9$
Proton AP -2000
elareamplitier. MM/MC. subwooter 0 -over $26995

Portables
Sony D-131
Discman With
Headphones
).'spa bass sound *El
hr piayback on 2 AA
batteries (not included)
22 track programming

 I bit D/A converter *Includes AC adaptor & cords

Low $9700
Price (SON D131)

Casio CD -120
Clock Radio with CD Player

 Analog loner *Quartz digital clock iop loadoni
player with 20 track programming Ton,

control Headphone jack 2 way 4' speakers

IC:: 5/2995Price

CD Players/Converter
_1.1.1111111Special!

original list $2,000

Teac D10
Digital to'Arialog Converter

*Upgrade the sound quality of your present CD
player equipped with a digital output jack
 18 -bit with 4x oversamplin9 digital filter *Makes
an amazing improvement in CD sound

$599 95(TEA 0101

!I 0o ICI   =i=i
Teac PD -D880

5 Disc CD Player
 16 -bit D/A converters with 8v oversamphng
Front -loading design *Fluorescent display
 32 -track programming Headphone tack with
headphone control *Unified remote control

$ 149"Price (TEA PDD880)

Sherwood CDC -5030R
5 -disc carousel, 32 -track grog.. remote

. GM-
Technics SL-PD667
5 -Disc Changer, MASH 1-134 D/A, hoot -load $1 79"

Technics SL-PD11157
5 -disc Changer. MASH. 32 -track prog remote$2 9"

Technics SL-PD967
*MASH, 5 -disc Changer pitch control $24995
Fisher DAC-2403
.24 -CD Changer vertical load remote CALL

Super Special Stock Up NOW!

Denon HD8/100
Audiophile High Bias Tape

 I he finest high b,as tape you can b...
Special metal/ferric hybrid formula captu r,
the widest dynamic range making it ideal for
digital sources as well as for live recording
*Built-in head cleaning leader -tape Precision
mechanism assures the ultimate in
dependability  100- minute length holds. -

CDs of normal contemts

$499 3 -pack

Advent Legacy III
1Wo-Way Speakers

 10" dual voice coil woofer 1" ferrofluid cooled
parabolic soft dome tweeter Switchable 8/6
ohm impedance *Floor standing design
100 -watts max Pecan top & base

FA $29 9"PaclirIGe (Ao/ IFAcy,
Bose 101
Indoor/Outdoor Mini speakers pair $14995
Cerwin Vega L7-BK
2 -way. r woofer, black

. pair * 1 9995
Advent New Vision 500
Floonstanding Column built-in subwooler pair -JOU --

Cerwin Vega AT -12
-3-way, 12" woofer. 200 watts rating pay *39955
Cerwin Vega Q-1
2 -way. 10" worrier. inc DB10 bass FO pair *49955

ouble Cassette Deck

Teac W -800R
Dual Auto -Reverse Cassette Deck
-Bi-directional record & play *Dolby 88C
 Dolby HX-Pro Twin electronic tape
counters *Microphone inputs Computomatic
Program search

kiceo $19995g;I (TEA W800R)

JVC TDW- 106
*Dolby B, high speed dubbing *9495
Technics RS-TR232
*Deck /2 auto -rev, Dolby B/C/14X-Pro - 1 - -
Technics RS-TR535 .
Oual auto -rev rec/play Dolby B/C/TIX-Pro - I UV --
Technics RS-TR979
*Dual auto -rev. Dolby B/C/HX-Pro, fine bias -riL V V --
Teac W -6000R
<Nal auto rev Dolby BCC/FIX-Pro pitch $42995

Compact Discs

9$239Per CD

Also Available
Duke Ellington
Black, Brown & Beige
COL 64274 $23.99 Per CD

Pink Floyd
Wish You Were Here
COL 64405 $23.99 Per CD

CALL US TOLL FREE FOR ITEMS NOT LISTED IN THIS AD SE HABLA ESPANOL

SEND MONEY ORDER,CERTIFIED OR CASHIER'S CHECK, MASTERCARD, VISA, AMERICAN EXPRESS or DISCOVER CARD
Onclude Interbank No expiration date and signature) To: J&R Music World, Dept AU1194, 59-50 Queens Midtown Expwy, Maspeth,
Oilueens, New York 11378. Personal and business checks must clear our Authorization Center before processing. Shipping,
handling and Insurance Charge (Continental US) is 5% of the total order with a $4.95 minimum for orders up to $500. 4% for
orders over $500 to $1000; and 3% for orders over $1000. For heavyweight/over-sized items, shipment by air, or to Canada,
Hawaii, Alaska, Virgin Islands, and Puerto Rico please call for information. DO NOT SEND CASH. Sorry, no C.O.D's. N.Y. residents
please add sales tax. ORDERS SUBJECT TO VERIFICATION AND ACCEPTANCE. NOT RESPONSIBLE FOR TYPOGRAPHICAL OR
PICTORIAL ERRORS. ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY FRESH AND 100% GUARANTEED.
Copyright 1994 J&R Music World. City of N.Y. MalDept. of Consumer Affairs License Numbers 0900310/0900615/0900616/0900617 IiIW

JER Mg.]
Call Toll Free To Order
24 Hours A Day
7 Days A Week
1 -800-221 -81 80

To receive our free catalog
circle 0 19 on Reader's Service Card
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each album has bonus tracks added. Good
stuff but really for completists and hard-core
fans. Michael Tearson

Big Band Theory
Carla Bley

WATT/ECM 78118-23125-2, 49:21

If she employs one at all, Carla Bley's "big
band theory" is one of impressionistic form,
of a small ensemble grown bigger and richer
but no less intimate-one that, surely, owes
more to Charles Mingus than to Stan Kenton.
Indeed, Bley's sly but, for the most part,
straightforward arrangement of Mingus'

"Goodbye Pork Pie Hat" is a
direct nod to this inspira-
tion. Still, as always, Bley's
original pieces follow consis-
tent themes through ever-
changing moods, anchored
by Bley's piano, Steve Swal-

low's bass, and Gary Valente's powerful trom-
bone. "Birds of Paradise" is a suite -like track
that moves ably from the symphonic to a Gil
Evans -style cool without missing a beat;
"Fresh Impression" lifts that same theme yet
swings like mad. Throughout, Big Band Theo-
ry is far from academic, containing some of
Bley's loosest, most spontaneous work to
date. Larry Blumenfeld

CARLA BLEY

4.014,
1144 if
61G taANUTNEORY

Hop Wilson

BULLSEYE BLUES BB 9538, 49:31

No amount of digital processing will
ever remove the grit from Chase sides.
With Houston Ghetto Blues, recorded
in Houston in the early 1960s, we
have an outstanding exarr -
ple of music as medicine for
the soul, instead of music as.

product.
Hop Wilson has long been

a rarity in the blues world.
His urban music was built
around ais steel guitar, typicclly played
on his lap with a slide; imagine Elmore
James playing Delta blues on a
Hawaiicn steel guitar. Wilson was little
noticed outside of Texas, cnd rarely

recorded. Few musicians have carried
on his legacy (Sonny Rhodes comes to
mind). After one listening however,

Wilson's riveting honesty cnd brood-
ing intensity rival that of better known
pee -s. Among the backing musicians
here, Elmore Nixon deserves special
mention for his two-:istecl piano work.

Be forwarned gat the pro-
duction is slapdash, Wilson
turns the vocal chores over to
an unidentified s nger on a
handful of tracks, and the
CD contains alternate takes
of several performances.

Nonetheless, this is a very welcome re-
lease, with some rare anc genuinely
mowing music. "Merry CI-- stmas Dar

ling" is as blue as this music should
eve he. Roy Greenberg

The Water Is Wide
Jane Bunnett

EVIDENCE ECD 22091-2, 65:58

Jane Bunnett doesn't draw from the
Coltrane -Shorter axis of soprano saxophone.
Her sound veers closer to Steve Lacy's acerbic

tone and squirrelly abstractions. Those ab-
stractions, however, are muted on The Water
Is Wide, where Bunnett plays a mix of origi-
nals and standards.

The Water Is Wide is a varied affair, shifting
from a perky reading of Rahsaan Roland
Kirk's "Serenade to a Cuckoo" to trumpeter

The battery with a thousand lives.
Imagine a battery that comes
back to life over and over-
up to 1000 times. Imagine a
battery that saves you money
because you can recharge it
instead of throwing it away.
Imagine a battery that can be
charged in as little as an
hour. Imagine a battery that
can be recycled.

Imagine all this and
you've just conjured up
the GE/SANYO
RechargAcel
rechargeable
battery. We'll
even give you a
dollar toward your
next purchase.
Imagine that.

RechargAcell 0
SA WO

We'll make a dollar disappear
on the price of GE/SANYO
rechargeable batteries.

..us inner: coupon valid ono) on purchase of GE/SANYO
rns h.uraabk batteries Coupon may not be reproduced or com-
bined with any other offer. Offer limited to U.S.A. and Puerto
Rico limit one coupon per purchase. Retailer: GF/SANYO will
reimburse you for the face value plus let provided youluye
accepted this coupon in accordance with ("le GFAAMO

Coupon Redemption Policy For, c2a_trykor
coupon redemption. mail CbMIS to
t 'ALS Dept. +43168, I Fawcett Drne, Del Rio. TX

78840. Expires February 28.1995.

SANYO Energy (USA.) Corp. 800-435-41148

213120 749

5 4 3 1 6 8 9 20 7 6 1

Expires ebrua y 18, 1)95

ALL RiE POWER YOU COULD WISH FOR.

\11, Farmy (1.' SA ) Corp.

Enter No. 18 on Reader Service Card



ANI Ikt,NmfIT Larry Cramer's "Burn-
ing Tear," a long modal
build, with Bunnett
wrapping her soprano
around the groove with
serpentine lines. An ex-
pedition called "Influ-

ence Peddling" features some particularly
fiery interplay between Bunnett and pianist
Don Pullen.

For this album, Bunnett has also recruited
singers Sheila Jordan and Jeanne Lee, two
women from opposite ends of the jazz spec-
trum. They essay their different styles, word-
less vocalese, and interpretive singing on a
pair of tunes but come together on the tradi-
tional hymn "The Water Is Wide." Their voic-
es intertwine like smoked ice, Lee's husky
drawl contrasting with Jordan's more urbane
stylishness.

With drummer Billy Hart and some stun-
ning trumpet work from Cramer, The Water
Is Wide is a strong album that perhaps lacks a
definitive focus but reveals some interesting
connections. John Diliberto

No Words
Tim Hagans

BLUE NOTE CDP 7 89680 2 3, 66:31

Tim Hagans is no stranger to his fellow
musicians. At the ripe young age of 40, he has
a resume sporting extensive sideman work
with lots of heavies. Oddly, his debut album
as a leader is marketed under Blue Note's
"Young Artist" product line.

Co -produced by Hagans with the seeming-
ly ubiquitous Joe Lovano-who plays both
tenor and soprano saxophones here-No
Words is a sextet date that sheds light on

Hagans' compositional
abilities and musician-
ship. An adept trum-
peter, he plays convinc-
ingly and compellingly
whether he's blowing
hard or offering an in-

trospective look at his music. Guitarist John
Abercrombie continues to impress as a think-
ing man's player, demonstrating immense
sensitivity that is typified by his work on the
waltzy ballad "For the Music" as well as dur-
ing the groove tune "Noogaloo," where he
and the bandleader play well off each other.
The rhythm section-pianist Marc Copland,
bassist Scott Lee, and drummer Bill Stewart-
shows equal care interpreting these nine Ha-
gans compositions, although I fail to see the
need for the Fender Rhodes electric piano
which surfaces during "Immediate Left," a
track reminiscent of Bitches Brew, and amidst
the funkified "Housewife from New Jersey."

Jon W. Poses

N,.

STORADISC"- See why CD Review picked our Library
Series as their "top choice". Fine -furniture quality in a variety
of finishes and sizes. Call or write DAVIDSON-WHITEHALL,
555 Whitehall Street, Atlanta, GA 30303. 1-800-848-9811.

Stackable, portable oak units hold
all recording
formats and
audio/video
components

The best disc, tape, component
storage system in America

Free mailorder brochure
(please mention Audio)

Per Madsen Design (415) 928-4509
P.O. Box 330101, San Francisco, CA 94133

I - I I1-7.
( I ) I ( I 1 1

UNIQUE MODULAR QUALITY
ANODIZED ALUMINUM

Highly versatile horizontal
or vertical storage. All units
interlock, unlimited growth.
B-26-2 110 CD'S S 89.00+P&H
B-52-2 220 CD'S $170.00+P&H
Custom sizes for large applications.
Lifetime guarantee, 30 day trial.
Made in the U.S.A. Patent pending.

AUDIO LIBRARY SYSTEMS
P.O. Box 112252

Stamford, CT. 06911-2252
Fax (203) 961-0618

Phone (800) 822-5119
Please contact us for more information.

CD
essentials

Slore.OrqamiebenCledn

Finally,
everything you need for your CDs

in tour ultra -convenient
accessories...

MIRE otti The Super Shelf

16 Dividers w/bendable tabs

12 printed (AB-XYZ),

4 blank; can customize.

Use with oll storage

devices. 15.99 .1I.00 i/h

""r'l FZ-C11

16 quality wipes in

jewel box dispenser.
'3.99.'.50 s/h

Stockable storage

system...most efficient 8.

cost-effective available

today. Capacity 40 CDs.
..2 99.14.50 s/h

ORGINIZE with ThscPichahles

nswtar . .....

Cuts through any

new CD packaging. '2.99

CLEAN

SAVE with Essential Collection

which includes DiscPickables, EZ.CD, and CD Care. 9.9902.00s/h ISAVP '3001

BONUS: Super Shelf, OiscPickobles 8 Essential Collection rah come

with The Compact Disc User's Guide, absolutely free

Seed deeds/me. to Metier Products

21416 Yokota St., Radioed Has, CA 91364 (CA Res. (Woo
or cal us for a free catoleg: 1-800-MacTecl. Patents Pending

ATTENTION
ADVERTISERS
Reach proven mail order
buyers! They turn to us
when they are looking for
purchasing information and
advise. Advertise your
products and services in a
low-cost environment
that sells.

Millions of your prime
prospects can be found in
the industry leading titles of
Hachette Filipacchi
Magazines, Inc.

To place a classified ad, sim-
ply call us Toll -Free and
reserve your space today!

1-800-445-6066
(9am- 5pm EST)

In Canada: 1-212-767-5750
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The Archetype Rack Systems...

))
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&AO NM WI 1". 11111.II" r
,1 le .40:1,etype,Vackrqstent features the latest in design. The heavy dutyshelves are fi.117

adjusti*le and -ibration absorbing. Expand,Oe and mo.1ular, the system may be arranpc in almost

any colfiguraticn. Available several finishes incluch, lid hardwoods. 5 Shelf units from $199

Salama icier Designs
1 Linden Pla ;e, Hartfo-d, CT 06106  Phcne SOO-535-5659  Fax 203-247-3456

CD ST tRAGE+

soRice
PO Box 747-22, Nutley, NJ 071W
Credit Cards, Checks and Money Orders accepted.
30 Day Money Back Guarantee and a Full One

Warranty on all Models.

SORICE SYSTEMS Include...
Video, Cassette, LP, Laserdisc
and Component Storage Units.

 Our A300 Model shown stores 300 CD's.

+ Impeccably crafted in these Premium Solid
Hardwoods: Oak, Walnut, Teak or Cherry.

4. Adjustable Shelves store any combinarion of
CD's, Videos & Cassettes - all in One cabinet.

4. Adjustable Solid Brass Bookends keep Discs &
Tapes upright and in place.

 Cabinets can be stacked, wall mounted or left
free standing

4 Optional Wood or Glass Doors are available.

4 Enclosed back provides dust protection.

4 Compact size: 391/2"H x 231/2"W x 71/2"D.

Cabinet comes assembled.

For FREE Color Literature & Prices
on our Full Line of Quality Products

Call: 1-800-432-8005
Fax: 1-201-667-8688

CD, Audio and Video Storage
v Fully Assembled!  Made in U.S.A.
v 100% Solid Oak! » Smoked Glass Doors

v 30 Day Money Back  Ajustable Shelves
Guarantee!  No Hidden Costs

t660:.,:;;;Ii

Just One Low Price!
Cull or write for a fug color brochure

AGM Woodworking
870 Capitolio Way #5

San Luis Obispo, Ca. 93401
16051544-8668

1-800-858-9005

"ISA

The Cube
by Lorentz Design

Stores

306 CDs
or any contraction

I Ds VHS cassettes etc

Featurig Out patented ALLSTOP STORAGE SYSTEM nc slu,s
no plosic molds, no wasted space  Full -extension drawer
slides -From high quality oak veneers and hardwood 
23" H x 9 1/2" W x 17 1/2' D  Fully assembled  Stackoble 

Availcble in Light, Medium. Dark Oil Stain (S225) &
Brick ($235) - Plus shipping and handling.

To order or for free brochure

800-933-0403
Lorentz Design, Inc.  P.O. Box 277

209 Parkway Ave. N.  Lanesboro, MN 55949
FAX 507-467-2468

ATTENTION
CD STORAGE CONNECTION

ADVERTISERS

Reach proven mail order buyers! They
turn to us when they are looking for
purchasing information and advise.
Advertise your products and services in
a low-cost environment that sells.
Millions of your prime prospects can
be found in the industry leading titles
of Hachette Filipacchi Magazines, Inc.

To place a classified ad, simply call us
Toll -Free and reserve your space
today!

1 -800-445-6066
(9am- 5pm EST)

In Canada: 1-212-767-5750
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DEALER
ARIZONA

SHOWCASE
CALIFORNIA CALIFORNIA

1
HIGH - END !!!

Specializing in the finest home
audio from around the world.

ACOUSTIC RESEARCH, ADCOM, APOGEE,
AUDIO POWER INDUSTRIES, AUDIO
RESEARCH, CALIFORNIA AUDIO LABS,
AUDIOQUEST, CREEK, CWD, DAY
SEQUERRA, ENERGY, EPOS, EXPOSURE,
FORTE, KRELL, LINN, LEXICON, MAGNUM
DYNALAB, MARANTZ, MIRAGE, NAKAMICHI,
ROTEL, ROCK SOLID, TARA LABS, THIEL,
WADIA AND MORE

504,44,44 Wit Ht4,:z
REAL HI Fl SYSTEMS

2734 West Bell Road, #1306
Phoenix, Arizona 85023

602-993-3351
Ve want to help you choose the best Hi Fi.

CALIFORNIA

%lie don't sell
perfect systems.

After 15 years, we've learned
no perfect system exists. It has to be built-
to your specifications, within your budget.

To get s s today...

310 3-461700
310 51,732 Fa \
Iti214 DALTON Al 1.\I I. UI
GARDE \ Cl '10211

ILLINOIS

"But have you
heard them on the

Velodynes?"
Velodyna's DF661

/ .y speaker
that lets everything else tell the
truth. In our soundroom now.

 SONY ES
 MARANTZ
 CARVER
 RAD
 SNELL
 JBL-THX
 ONKYO
 PIONEER
 K ENW000

Tar.111*1,
11010

PALATINE 1280 E. Dundee Rd. 1/11111 991-7220
H0 4E14000 10100 5 Halsted WOHI 799-2400

VALUEABLE
WE COMBINE EXCEPTIONAL

PRODUCTS WITH DESIGN EXPERTISE
TO CREATE HIGH PERFORMANCE
SYSTEMS OF UNUSUAL VALUE.

Factory Authorized Dealer for:
Adcom  Apogee  Audible Illusions

Audiolab  Atlantic  AudioQuest  Audiostatic
Celestion  DefinitiveTechnology  Denon
Fosgate  Grado  Hafler  Hitachi  Lexicon

Linaeum  Mc Cormack  Mod Squad  M&K
NAD  NEAR  Paradigm  Parasound  Power
Wedge  Rotel  SOTA  Stax  Sumiko  Theta

Totem  VAC  Van Den Hul  Velodyne
Vidikron  XLO & more!

ir (310) 370-8575

Systems
Design

Group

1310 Kingsdale Ave.
Redondo Bch., CA 90278
rue -Fri 1lam-7pm
Sat 11 am-6pm

CALIFORNIA

WE'RE
HERE

Now you can shop with
confidence at one of the
USA's largest dedicated
Home Theater Sales Centers!
From basic surround to full
blown THX sound, we doitall!

AUTHORIZED DEALER:
Acurus  AMC  Aragon 
Marantz  Alon  Jamo 
Counterpoint Sonic
Frontiers  PSB  Energy 
Veritas PS Audio
Fosgate JBL Synthesis
Proton  Carver  EAD  Audio Alchemy 
Stax  Klipsch  Kimber  Grado  Celestion

Nlit1111

Definition 2901 West 182nd St
Redondo Beoc

AUDIO VIDEO TEL 3̀
a1li0)fornia 90276

371-001T

MAINE

Acurus ... AMC .. . Aragon ... Audioquest
... Audio Research ... Bryston ... Creek

CWD Dahlquist Denon
Genesis ... Grado lamo Lexicon ...
Magneplaner ... Magnum Dynalab ... Mark
Levinson ... NAD ... Near ... Prometheans
... PSB ... Pulsar ... Revolver ... Rotel

. .

SME Sota ... Sound Connections ...
Stax ... Stewart ... Sumiko ... Sumo ...
Symdex Thoren ... Transparent Audio

VPI ... And Much More!

Hi Fi ExdimgE
FORESIDE MALL  ROUTE ONE

FALMOUTH, ME 04105

(207) 781-2326

PROFESSIONAL
AT

THE DAT STORE

DAT ECORDER
CD RE ORD RS
8 TRACK RECO DERS
MINI DISC RE ORD RS
& AC ESSORIE
THE DAT STORE

3 1 0  8 2 8  6 4 8 7
2624 WILSHIRE BLVD
SANTA MONICA  90403

3 1 0  8 28  8 75 7
VISA  AMEX  MASTERCARD
DISCOVER NO COD

ILLINOIS

Reel to Real Designs
Authorized Dealer:
 CODA
 Counterpoint
 Cary
 Sumo
 Soundcraftsmen
 Thorens
 Parasound
 Fosgate
 Simply Physics
 Sumiko
 Quicksilver
 Room Tunes

New FOCUS Speaker

800-283-4644
call for literature

Visit our SPEAKER FACTORY SHOWROOM
at 3021 Sangamon Ave., Springfield, IL 62702

MASSACHUSETTS

The Best Values In Hi End Hi-Fi.

audio studio
Authorized sales and service for:
Audible Illusions, Audioquest,
B&K, Beyerdynamic, Cardas,

Counterpoint, Dual, Klyne,
Maplenoll, Marantz, Mirage,

Mission, Monster Cable, Morel,
NAD, Nakamichi, Oideion Products,

Ortofon, Project, Proton, QUAD,
Renaissance Audio, Revox,

Sennheiser, SME, Shure, Stax,
Straight Wire, Sumiko, Thorens,
Velodyne, VPI, and many more.
303 Newbury St., Boston, MA 02115

(617) 267-1001
FAX (617) 277-2415

414 Harvard St., Brookline, MA 02146
(617) 277-0111

INTERNATIONAL BUSINESS ACCEPTED

Visit these specialty retailers for professional consultation



MINNESOTA

DEALER
NEW YORK

SHOWCASE
NEW YORK

1 (800) 229-0644
R ORD PLAYER NEEDLES
AND CARTRIDGES. World's
Largest Selection and
Lowest Price!!

7/

Proud to promote Audio Technics, Audloquesto
Bang & Olutsen, Goldring, Grado, Ortofon,
Shure, Signet, Stanton, Nitty Gritty, Last,
Discwasher and more!
M -Sat 10-7 Sun 12-5
419 14th Avenue SE
Minneapolis, MN 55414
(6121 378-0543 FAX: (6121 378-9024

Jerry Raskin's

Needle Doctor

NEW JERSEY

Celebrate
the Senses

SAVANT features m re systems,
with the widest array of design &
installation options anywhere..

Acrotec  Air Tanger  Air Tight
Analogue Productions  Apex  Arcam
Arm  Athena  Atlant c Technologies

Audio Prism  Audiolab  kidiostatic  Easis
Benz  Bi:wise  Bright Star  Cardas  Chano

Chesky  Clarity Audio  Canty Recordings
Creek  CWD  Day Sequerra  Delos

Dorian  DWIN EKSC  Electron Kinetics
Eminent Technology  Ensemble Epos

Farpudja  First Sound  Fosgate
Golden String  Goldrrund  Goldring

Grado  Harman Video  -larmone Muldi
JPW  Klyne  Last MapOshade  Mango

Audio Lab  Merrill  Micromega  Mod Squad
Mogami Morch Nestryovic  Neutrik  Nimbus

OmniMount  Opus 3  PAC  Panarrax
Pioneer Professional  Power Wedge  Pio Ac

 Propnus  QEL  Rega
Referenm Recordings  Resolver  Rockustics

Roksan  RoomTune  Sheffield Labs
Simply Physics  Sims  Solidsteel

Sound Anchors  Stax  Stewart Filmscreen
Sumiko  System Lne  bra Labs  Target

Tice Audio  Toshiba -ID  Water Lit.'
WBT  Wheaton  & More...

Savor these pleasures...

Call SAVANT.

800 628 0627  639 799 9664
FAX: 609 799 8480

Serving The 14 cold

MAYA 10 I IAUDIO

SHOP US
LAST
WE WILL

BEAT ANY
PRICE*

ADS  BOSE  CARVER  DENON 
INFINITY MONSTER  MTX  NILES 

ONKYO  PIONEER  SONY ES 
'Call For Others Not Listed"

'AUTHORIZED DEALERS

The Sound Approach
6067 Jericho Tpke., Commack, NY 11725

800-368-2344
NEW YORK

-'ALPHA STEREO
Qualitv Components. Professional Installation & Service

_11

rNAD1

"We are known for the
companies we keep"

Adcom, NAD, Rotel, Onkyo, B&W,
Ortofon, Audioquest, Monster Cable,
M&K, AKG, Stax, Polk Audio, Atlantic

Technologies, Audio Alchemy,
Beyerdynamics, Sony, PSB, Sennheiser,

Alpine, Boston Acoustics.
Northern NY's oldest & most renowned dealer.

57 Smithfield Blvd., Plattsburgh, NY 12901

518-561-2822
Fax: 518-561-2961

Monday -Friday 10am-8pm. Saturday 10am-6pm
Mastercard, Visa, Discover, Amex

NEW YORK

I I I( ;11-1END AUDIO
\ DE EASIER

nerving the serious music lover since 1985, we
.lye realized that High -End Audio has

become a confusing term. Random matching
I qualify components, will not assure you of a
.stem that can reproduce music. A call or visit

Audio Outlet will. We specialze in products
'hat offer exceptional perfcr-r-inrc, and valiie
Give us a call, lets tal,
music. If you just war'
xo know what we sell, call

us and ask, or order a copy
of our 96 page catalog.

- $4.00.

JUVUDIO
TLETinc.

Ave.. Mt. Kern. NY 10549

914-666-0550  FAX 914-666-0544

Enjoy the music.
B&W Welcome to Select Sound!
Epos
KreII With expertise and integrity

Fosgate we can help you create an
Meridian audio system or home theatre

Micromega that can bring a wonderful
Pioneer experience into your home .

Elite
Rotel Call us today or stop by our

Totem beautiful store. You'll like
Target the way we do business.

RoomTune
WireWorld Shipping Worldwide * Specials

CWD & more! Monthly * Trade -Ins Accepted

1113111113M-
-SOUND -

(516) 624-2124
6314 Northern Blvd, East N,rwich

at Oyster Bay, NY 11732 t'5

NEWNEW YORK

THE IRON CLOUD
COMPONENT DISPLAY RACK

 Dramatically display as many
as 5 components weighing
up to 35 lbs. each.

 All steel construction. 43"
high x 22" wide x 18" deep.

 Easy assembly.
Only $269 + S7.50 pph

NYAuoilo
516/277_8361



DEALER
NEW YORK

SHOWCASE
NEW YORK PENNSYLVANIA

3
Specializing in Home Theater, Custom

Installations, High End Audio & Service

Authorized Dealers of Quality Equipment by:

B&O
B&W

Carver
CFI

CWD
Draper

Fosgate
Goldstands

Near
NAD

Onkyo
0rtofon
Russound
Rotel
Runco
Rock Solid
S pea ke rc ra ft
Sony ES
Stewart
Terk

Selected Used Components and Custom Built Equipment
Available Visit our Showroom Monday thru Saturday

from I nam-Ppm

(516)467-0320
3900 Veterans Highway, Bohemia, NY 11716

TENNESSEE

CUIVIBERLICkNo,
AUOIC. GROUP

REPRESENTING:
A111)1, SEARCH  BEE -
HEW  BASIS  BENZ MICRO -
CALIFORNIA AUDIO LAOS 
CARDAS  CFI FSTION 
CI ASSE  CONRAD JOI-IN,T /,.
C OUN I ERPOINT - DAY
SFOUERRA  GRADO 
GRAHAM  'FEE ROWLAND -
xiMBER KAEIL L - LINN -
MAGNUM DYNALAS 
MARTIN- LOGAN 
Mc CnanAACK 
MELOS  MERL I
AUDIO  MERIDIAN 
MUSICAL DESIGN 

I  ',ONCE'',
ELITE  PROTON 
ROTEI  RUNCO 
SOUND ANCHOR SPICA  S AX 
%UMW°  TARGET 
THE IA DIGITAI
TRANSPARENT 
VAC  V(111 SON 
YBA  COS & LP S 

Crter,IT [...41:01 DELNERY
SF IA.  MUIV-,A1 I

4 I tILI 113000 R J  NASI 1,1 I f TN /,'
IL I 51 / /

WISCONSIN

Il1111.111:1

pkiv it 1,, Ar,

Authorized Dealer For:
ADS
JVC
LEXICON
ACURUS
SANUS
HUGHES
HAFLER
SONY
MONSTER
NAD
M & K
POLK
ENERGY
PROAC
AKG
AVIA

PSB
TARGET
CLARION
ROCKFORD/FOSGATE
SENNHEISER
STEREOSTONE
CELESTION
SONY ES
BANG & OLUFSEN
ATLANTIC TECHNOLOGY
HARMAN KARDON
LUXMAN
NAKAMICHI
P.S. AUDIO
NILES AUDIO
AIWA PORTABLES

430 State St., Madison, WI 53703
608-255-2887

4111 audiotechnica

YOUR SEARCH IS OVER!

We specialize in hard to find
phono cartridges and orig-
inal replacement styli only!!

ig (800) 221-0906
CALL TOLL.FREE FOR
FREE PRICE QUOTES
AND VISAIMC ORDERS
N.Y. STATE ISIS) 5e91112

SEND SELF ADDRESSED
STAMPED ENVELOPE FOR
OUR FREE CATALOG.

W
ANS

La.:j
LYLE CARTRIDGES

115 South Corona Avenue
Valley Stream, N.Y. 11582

Phones Open Mon .Sat 9 am -8 pm

OrrO[On SHARE srasTon
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WISCONSIN

ACT's Sapphire III

by Martin G. De Wulf

Awarded "Component
of Exceptional Merit"

Publisher Bound for
Sound. No. 2a194
Special sale pricing and
rebates on all AC/ speakers'

Call 1608) 784-.4579 or
Fax (608) 784-6367

AC/
uthurized Neater Since 1977

901 South 4'5 St.
La Crosse, WI 54601

PHILADELPHIA
AUDIOPHILES

Acoustic Energy Harbeth Rega Planar
Air Tight Highwire Roksan
Audible Illusions Jadis Rotel
Audio Alchemy Kimber Kable Sci-Fi
Audiolab Kinergetics Signet
Avalon Klyne SOTA
B&KComponents Koetsu Soundcraltsmen
Cary Melos Spendor
CEC TL -1 Meridian Stax
Classe Micromega Straight Wire
Counterpoint M&K Sound Target
Creek Monitor Audio Totem
DPA-Deltec Muse Transparent
Dynavector NAD Unity Audio
Eminent Tech. Oracle VAC
Epos Parasound VPI
Genesis PS Audio Well Tempered
Green Mountain PSB Wheaton

DAVID LEWIS AUDIO
At Sound Service Company

8010 Bustleton Ave. Philadelphia, PA 19152
(215) 725-4080 Bank Cards Accepted

VIRGINIA

THE BEST IN HOME GROWN AUDIO.

II Hi-Fi Farm
FEATURING:

Quad, Alon, OCM, Magnum,
Woodside, Roksan, Spendor,
B&K, Kimber, VMPS, Cardas,

Creek, Epos, Micro -Mega, Fosgate
and many more.

Also featuring high end used
equipment, fully guaranteed!

2039 Electric Rd., Roanoke, VA 24018

Call for information
1-703-772-4434
Nationwide Toll Free:
1-800-752-4018

All major credit cards accepted

WISCONSIN

For The Musical
Authorized Dealer For:

 NAD
 GRADO
 PROAC
 APATURE
 VELODYNE
 CWD
 STAX
 SANUS
 M & K
 KEF
 ONKYO
 SONY ES
 ADCOM
 THORENS
 TARGET

 CARVER
 LEXICON
 ATLANTIC TECHNOLOGY
 NAKAMICHI
 AUDIOCONTROL
 CELESTION
 PSB
 NILES AUDIO
 NITTY GRITTY
 SOUNDSTREAM
 HARMAN KARDON
 MONSTER CABLE
 ALTEC LANSING
 ROCKFORD/FOSGATE
 POLK AUDIO

2808 Cahill Road , P.O. Box 224
Marinette, WI 54143

1-800-826-0520 (7151735-9002



PLEASE NOTE: It is impossible for us to
verify all of the claims of advertisers,
including product availability and exis-
tence of warranties. To confirm that an
advertiser is authorized to sell a product,
we suggest you contact the manufacturer
directly. Please review our Tips for Mail
Order Purchasers in this section.

AUTHORIZED

AUDIOPHILE & SCHOLAR
UNIVERSITY AUDIO SHOP, MADISON, WI

SPECIAL: Spica SC30-$299. AUDIO RESEARCH, Van-
dersteen, KEF, NHT, Snell, Totem, Epos, JMLabs, Paradigm,
SYMDEX, Spica, NEAR, B&K, AMC, Creek, Aragon, YBA,
Boulder, Michael Yee Audio, California Audio Labs, Micro -
mega, Audio Alchemy, Rega, Stax, Magnum Dynalab, Fos -
gate, Soundstream, Runco, JVC, Grado, Tara & TaraLabs.
(608) 284-0001.

WESCOTT AUDIO has the finest selection of high end
components. Anywhere. Call Scott in State College, PA
(800)669-7574.

SELL FOR CASH OR TRADE AUDIO & VIDEO EQUIP-
MENT. AUTHORIZED: DENON, MARANTZ, ACU-
RUS, ARCAM, NAKAMICHI, ROTEL, SUMO, CELESTION,
DAHLOUIST, ENERGY, ROGERS, SIGNET, AUDIO AL-
CHEMY, AUDIOQUEST, GRADO, ET.AL. STEREO CLAS-
SICS, 75 CHURCH ST, NEW BRUNSWICK, NJ 08901.
(908) 220-1144, FAX: (908) 220-1284.

AUDIO UNLIMITED
From Colorado we offer novice and serious audiophiles
an altemative to mass market high end equipment. We
represent only musical products that offer the highest
performance to dollar value. In keeping with this philos-
ophy, we present a careful selection of components from
around the world of interest to audiophiles who listen to
music and appreciate what it adds to the quality of life.
Authorized dealer for : Accuphase, Acoustic Energy,
Acrotec, AirTight, Airtangent, Audio Meca by Pierre
Lurne, Audio Note, Basis, Benz -Micro, Bitwise,
Chang, Chord, Chario, CODA, dpa Deltec, Day-
Sequera, Dynavector, Ensemble, Graham, Harbeth,
Ikeda, JM Labs, Kuzma, Magnum Dynalab, Micro -
mega, Mission -Cyrus, Morch, Musical Design, Music
Metre, Muse, NBS, NSM, Onix, Oracle, RoomTunes,
Solid Steel, Sound Anchor, SOTA, Spendor, Tice, Unity
Audio, Vimak, Wheaton Triplanar, YBA, and
more...Call, write, or fax John Barnes at 303-691-3407
for more information. Audio Unlimited, 2341 W. Yale
Ave., Englewood, CO 80110. VISA and Mastercard
accepted.

EXPERIENCE THE MAGIC OF
MUSIC. AUDIO DREAMSCAPES PRESENTS AUDIBLE
ILLUSIONS, CREEK, FRIED, MACH 1, R.E. DESIGNS,
MUSIC REFERENCE, RESOLUTION, TIMBRE, APOGEE
& MANY MORE. WILLIAMSBURG, VA. (800) 718-2719 OR
(804) 989-5842.

FOR SALE

STOP! LOOK!! SAVE$$!!
NHT, DENON, POLK, CARVER, NAKAMICHI, KEF,
PARASOUND, SNELL, B&K, PSB, NAD, VELODYNE,
M&K, ONKYO, ACURUS, FOSGATE, PS AUDIO,
AUDIO ALCHEMY, SOUND SHOP 206-692-8201.

HI Fl EXCHANGE. Large selection of quality USED highend
components at huge discounts. We buy, sell & trade. Call for
inventory list. (718) 423-0400 or visit our showrooms at
251-11 Northern Blvd, Little Neck, NY 11363.

STOP LISTENING IN DARKNESS!!! NOW'S YOUR
CHANCE TO HAVE TRUE "HIGH -END" DIGITAL COMPO-
NENTS AT PRICES ANYONE CAN AFFORD DURING OUR
SPECTACULAR AUDIO ALCHEMY SALE! UNBELIEVABLE
SAVINGS ON CD TRANSPORTS, D/A PROCESSORS,
"JITTER -BUGS", CABLES, ACCESSORIES. DON'T BE
FOOLED BY THE LOW PRICE! AUDIO ALCHEMY CD
TRANSPORTS AND PROCESSORS COMPARE TO ANY-
THING COSTING UP TO FIVE TIMES MORE! PLUS SPE-
CIAL CLOSEOUT ON "DDS" TOP -LOAD TRANSPORT:
LIST $900.00. cLOSEOUT ONLY $299.95! WE ALSO CAR-
RY OTHER EQUIPMENT FOR AUDIOPHILES WITH
MORE SENSE THAN MONEY. CALL NOE FOR COM-
PLETE "SPECIALS" LISTING HCM AUDIO (800)
222-3465. (916) 345-1341, FAX (916) 345-7269.

FOR SALE
ABARGAIN: STAX SIGN/LAMBDA $1 , 1 50; SIGN/SRM 1-11
$799, PRO IAMBDA(#1) $459, SIGN/LAMBDA SRD/7
$599; ED -1 $550; ALL UNUSED (212) 966-1355.

BIG DISCOUNTS!!
SAVE$$!

NAKAMICHI, PSB, CARVER, POLK, NHT, NAD, DENON,
SNELL, VELODYNE, KEF, M&K, B&K, PARASOUND, ON-
KYO, PS AUDIO, FOSGATE, ACURUS, SPICA, SOUND
SHOP 206-692-8201.

XXX-TREME DISCOUNTS!!
ONKYO-DENON-CARVER-ACURUS-NAKAMICHI-

NAD-PARASOUND-GRADO-APATURE-SUMIKO-

KEF-SNELL-POLK-M &K-NHT-SPICA-
VELODYNE-PSB-CHICAGO STANDS. U.S. products. NO

GREY! Many closeout deals! STEREO TECH. 414-836-2942.

AMPEX PR -10-2 TAPE RECORDER INCLUDES SA -10
AMPLIFIER. IN MINT CONDITION WITH MANUALS:
$1000. CALL (708) 966-4741.

AUDIO INTERFACING ACCESSORIES (over 300) for
broadcasting, recording, sound reinforcement and live enter-
tainment. Free catalog. SESCOM, INC. 1-800-634-3457.

AUDIO RESEARCH SEVERAL USED UNITS AVAILABLE.
MCP -33, SP8, CL 60, D 115, ETC. CROWN MACRO REF-
ERENCE AMPS AT HUGE SAVINGS. ALL THE LATEST
AUDIO RESEARCH UNITS ON DISPLAY. NAKAMICHI
1000, DUNTECH AND B&W. CALL FOR USTINGS AND
PRICES ON USED EQUIPMENT. IDEAL ACCOUSTICS,
STARKVILLE, MS. 601-324-1020.

AUDIO POWER AMPLIFIERS. 100-500 WRMS/CH. Com-
pletely assembled and tested from only $188.00 to $223.00
each. Satisfaction Guaranteed. Call Electronics Hospital
(407)952-3838.

CABLE T.V. CONVERTERS, DESCRAMBLERS. Scien-
tific Atlanta, Zenith, Jerrold, Pioneer, Oak. Replace-
ments for most models. Quality, Price & Service. Amex/
DlscNisa/MC. Dealer inquiries invited. EAGLE Electron-
ics Inc., 1-800-259-1187, #1, 1301 Railhead Blvd.,
Naples, FL 33963.

AUDIO CABLES & MORE

DON'T PAY EXORBITANT PRICES
! FOR TOP QUALITY !

We have years of experience in the wire manufacturing
and we have equaled the high priced brands.
Equivalent as low as .74/foot. We demystify wire
technology. Send for explanation literature and catalog
that includes all our audio products or call our catalog
request # 800 321 2108, 24 hrs/day.

DEALER INQUIRIES WELCOME

L A T INTERNATIONAL
Dept A 317 Provincetovm Road

Cherry Hill NJ 08034

DJ & Nightclub
Sound & Lighting CATALOG
FREE 68 -Page Catalog

with a huge selection of

name brand professional

gear for DJ's Clubs &
Musicians all at discount
prices!

Call Today
800-945-9300

Mail Order Center 11711 Monarch St.

Garden Grove. CA 92641

Retail Super Slat 13110 Magnolia St

Gu'den Grace. CA92644 (714)-530-6760

0 PRO SOUND
& STAGE LIGHTING"'

OUR 18th
YEAR!

RACK AND CHASSIS BOXES for construction of electronic
projects. Low cost; quick delivery. Call for free catalog.
SESCOM, INC. 1-800-634-3457.

FOR SALE

SAVE 40% ON HIGH -END home speak-
ers, subwoofers, amplifiers. FREE CAT-
ALOG, 3021 Sangamon Avenue, Spring-
field, IL 62702. 1-800-283-4644.

FOR TWENTY YEARS WE HAVE BEEN THE SOURCE
FOR ALL OF YOUR BLANK AUDIO/VIDEO TAPES AND
ACCESSORIES, EVEN REEL-TO-REEL TAPES FOR STU-
DIOS, AT DISCOUNTED PRICES. CATALOG AVAILABLE.
SOUND INVESTMENT CORPORATION, 3586 PIERCE
DRIVE, CHAMBLEE, GA 30341. (800) 659 -TAPE (8273),
IN GA (404) 458-1679. FAX: (404) 458-0276.

CABLE T.V. CONVERTERS. Jerrold*, Zenith, Pioneer,
Oak, Sclantific Atlanta, And Many More! 12 Years Expe-
rience Gives Us The ADVANTAGE. Visa/MC, Amex, COD.
ADVANTAGE ELECTRONICS INC.; 1-800-952-3916; 1125
RIVERWOOD DR., BURNSVILLE, MN 55337. Void where
prohibited.

AUDIO BY VAN ALSTINE INTRODUCES OMEGA III buff-
ered active feedback power amplifiers and buffered hybrid
preamplifiers, high powered Fet-Valve hybrid vacuum tube
amplifiers, and affordable straight-line tube and hybrid pre-
amplifiers for ultimate faithfulness to the spirit of the music.
Now ready - beautiful new 17" wide ultra -dynamic pre-
amplifier featuring switchable tone controls, gold switch
contacts, and gold jacks handling 9 sources and 5 loads. AVA
ruggedly efficient amplifiers feature striated heatsinks and
careful engineering -no output failures in two years! Com-
plete line -only preamplifiers, headphone amplifiers, phase
inverters, and more (wired and kits) starting under $200.
Hand crafted in the USA. ATTENTION VINTAGE DYNACO
AND HAFLER OWNERS. Economically recycle your equip-
ment for better than new performance. Eliminate old prob-
lems with our durable, rugged, musically convincing original
designs. Complete PAS, PAT -4, PAT -5, and ST -70 rebuilds
(kit or wired) from $195 include new circuit cards and preci-
sion controls. AVA 300V/uS active feedback amplifier circuits
for Dyna and Hater chassis set new standards for transpar-
ency, definition, dynamic range, and liquidity. Write, call, or
FAX for free illustrated catalog. Audio by Van Alstine, 2202
River Hills Drive, Burnsville, MN 55337. (612) 890-3517,
FAX: (612) 894-3675.

High -end audio components. All brands
available. The lowest prices. Friendly
service and advice. Call today. AUDIO
AMERICA (Virginia). 1-703-745-2223.

WE BEAT PRICES!!
NAKAMICHI, CARVER, POLK, PSB, DENON, NHT, NAD,
B&K, SNELL, PARASOUND, KEF, VELODYNE, M&K, ON-
KYO, ACURUS, FOSGATE, PS AUDIO, SPICA, SOUND
SHOP 206-692-8201

$$SAVE!!$$
AUDIO SOLUTIONS is Atlanta's Hi -End
source for Audio Research, Theta, McCor-
mack, Wire World, Cary Audio, Vanders-
teen, CODA, Straightwire, Acurus, Snell,
Sumilko, SOTA, NHT, Kimber Kahle, Mag-
num Dynalab, Audible Illusions, Rotel,
VPI, Paradigm, Dunlavy, Sony ES, Sony
Video. 5576 Chamblee Dunwoody Rd.
(404)804-8977.

MICRO IDENTIFICATION
for your audio & video
equipment.

Magnification reveals
clear, permanent I.D.
Recommended by police
Use the Trace Nark!) on

-Stereos -TVs
-Cameras -Computers

Call for brochure

USE THE TRACE MARK ® TO PROTECT ALL YOUR
VALUABLES. Microstamp Corporation: 2770 E. Walnut St.,
Pasadena, CA 91107. (818) 793-9489. (800) 243-3543.
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FOR SALE

PUT SOME MAGIC BACK IN YOUR
MUSIC LISTENING

THERE IS A WORLD OF WONDERFULLY RICH MUSICAL DETAIL IN YOUR
OLD RECORDS. ALL THAT YOU NEED TO UNLOCK THESE TREASURERS IS A

-GREAT TURNTABLE" - THE HW-19 MK.4.

ILSTEREOPHILE MAGAZINE - 1992 ANALOG PRODUCT OF THE YEAR
2}

V.P.I. IND. INC. CLIFFWOOD AVE.. 3B. CLIFFWOOD. NEW JERSEY 07721 908.946-8606 FAX 908.946.8578

THE FIRST JITTER -FREE TRANSPORT IS AVAILABLE
NOW! AT $649, THE REFERENCE ONE TRANSPORT
REPRESENTS A BREAKTHROUGH IN TECHNOLOGY
AND PRICE. ISOLATED STABLE CLOCK MODULE AND
OTL TRANSPORT DRIVER BOARD ALSO AVAILABLE.
TURN YOUR CDS INTO MUSIC. G & D TRANSFORMS,
(602) 650-1155.

AUDIO CONNECTION'S
RECOMMENDED
COMPONENTS

AUDIBLE ILLUSIONS, VANDERSTEEN, QUICK-
SILVER, SONIC FRONTIERS, OCM, PSE, MICRO -
MEGA, B&W, PROAC, KIMBER KABLE, ROTEL, B&K,
VPI, MUSIC REFERENCE, PSB, NAIM, VAC, DPA,
VERDIER, KLIMO, SPICA, EPOS, GRADO, SUMIKO,
MAGNAN, OCOS, CARDAS, XLO, AUDIOQUEST,
TARA LABS, AUDIOLAB, APOGEE, SPENDOR, EAR -
MAX, MORE! TRADE-INS AND USED. AUDIO CON-
NECTION, 615 BLOOMFIELD AVENUE, VERONA,
NJ 07044. (201) 239-1799. FAX: (201) 239-1725.

REMOVE VOCALS from music- Tanco Voice Decod
er-$79.95. Fully guaranteed. Call (813)847-9319 for pm
recorded demo/ordering information.

MCINTOSH MPI-4 MAXIMUM PERFORMANCE INDICA-
TOR. ALL TECHNICAL MANUALS. COLLECTOR'S
ITEM. JUST SERVICED BY CUSTOM AUDIO, LITTLE
ROCK (MCINTOSH AUTHORIZED). $1200. (501)
362-2871.

P.A.U.L. purveyors of fine American and British compo-
nents: Apature, Arcici, AudioSource, Bear Labs, Billy Bags.
Celestion, Linaeum, Maplenoll, McCormack, MSB Technol-
ogy, Music Reference, Virtual Image. THE SOUND SOLU-
TION (908)432-0954.

STEVE'S CONSIGNMENT
SHOPHi Fi Farm and Steve's Audio advice now offers
consignment opportunities for the used Audio market. Top
Dollar Offered. Call for Information. New Equipment also.
Call 1-800-752-4018.

SINGERS REMOVE
VOCALS

Unlimited Backgrounds"'
From Standard Tapes, Records, & CDs with

the Thone-iiimiVocal Eliminator" Call Now
for Free Catalog & Demo Tape.
Phone (404)482-4189-Ext 51
LT Sound , Dept AU.I5,

7988 LT Parkway
Lithonia, CIA 30058

20 Hour Damo/Info Request
Line (400)082-2485 -2051

The Vocal Elenleator'"  Better Than Karaoke:

FREE SHIPPING! PLUS:
EXPERIENCED, FRIENDLY ADVICE! MIRAGE, PS,
CWD, KEF, KINERGETICS, PHILIPS, AUDIOQUEST,
FRIED, MONSTER, KIMBER KABLE, SPICA, CARY,
STRAIGHTWIRE, QUAD, MORE! READ BROTHERS,
593 KING, CHARLESTON, SC 29403. (803) 723-7276.

AUDIO NEXUS=QUALITY Featuring legendary
VANDERSTEEN loudspeakers & ROTEL Components.

AMC  Apogee  Audio Alchemy  Audioquest  Audio -
Static  B&K  Cardas  Cary  CWD  Dynalab  EAD 
Exposure  Fanfare  Forte  Fried  Grado  JM Lab 
Kimber  Kinergetics  Magnum  McCormack  Melos 
Nakamichi  Power Wedge  PSB  Rotel  Jeff Rowland 
Sony ES Vandersteen VPI SUMMIT, NJ
(908)277-0333

DBX & ADC HARD -TO -FIND PARTS & SERVICE. CALL/
WRITE RES, 5462 BUCHANAN PLACE, FREMONT, CA
94538. (510) 490-1622, FAX (510) 656-8878.

HYPE! HYPEI HYPE!
You get enough elsewhere! We've delivered something
different for 15 years-natural, musical results! "Musi-
cally exciting" Adcom, B&KandHafler modifications.
Dual -Mono Adcom GFA-555 mods. Smooth, delicate
B&K mods. PA -1 driver boards for Hafler amps-
budget bliss! Don't be high -end pretenders, be con-
tenders, call us today! MUSICAL CONCEPTS, 5749
WESTWOOD DR., ST. CHARLES, MO 63304. (314)
447-0040.

f444.4,ze, Halt
Performance Audio Cables
SILVER INTERCONNECTS

$400 /1 Meter

SILVER SPEAKER CABLES
$60.00 / foot

99.99% Pure Silver for
the Finest Musical Experience

FIDELUS DIGITAL CABLE
$250 / 1 Meter

Information and reviews available
1147 E. Broadway, Suite 40, Glendale, CA 91205

818/242-4535 Fax 818/242-4415

TIPS FOR MAIL ORDER
PURCHASERS

It is impossible for us to verify all
of the claims of advertisers, includ-
ing product availability and exis-
tence of warranties. Therefore, the
following information is provided
for your protection.

1. Confirm price and merchan-
dise information with the seller,
including brand, model, color or fin-
ish, accessories and rebates includ-
ed in the price.
2. Understand the seller's return
and refund -policy, including the
allowable return period, who pays
the postage for returned merchan-
dise, and whether there is any
"restocking" charge.
3. Understand the product's war-
ranty. Is there a manufacturer's
warranty, and if so, is it from a U.S.
or foreign manufacturer? Note that
many manufacturers assert that,
even if the product comes with a
U.S. manufacturers warranty
card, if you purchase from an
unauthorized dealer, you are not
covered by the manufacturer's
warranty. If in doubt, contact the
manufacturer directly. In addition
to, or instead of, the manufacturer's
warranty, the seller may offer its
own warranty. In either case, what
is covered by warranty, how long is
the warranty period, where will the
product be serviced, what do you
have to do, and will the product be
repaired or replaced? You may
want to receive a copy of the written
warranty before placing your order.
4. Keep a copy of all transac-
tions, including cancelled checks,
receipts and correspondance. For
phone orders, make a note of the
order including merchandise
ordered, price, order date, expected
delivery date and salesperson's
name.
5. If the merchandise is not
shipped within the promised time
or if no time was promised, 30 days
of receipt of the order, you generally
have the right to cancel the order
and get a refund.
6. Merchandise substitution with-
out your express prior consent is
not allowed.
7. If you have a problem with
your order or the merchandise,
write a letter to the seller with all the
pertinent information and keep a
copy.
8. If you are unable to obtain sat-
isfaction from the seller, contact
the consumer protection agency in
the seller's state or your local Post
Office.

If, after following the above guide-
lines, you experience a problem
with a mail order advertiser that you
are unable to resolve, please let us
know. Write to the Associate
Publisher of AUDIO Magazine, Tony
Catalano. Be sure to include copies
of all correspondence.
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FOR SALE

MUSICAL CONCEPTS =
CD MUSICALITY

Blissful satisfaction with CD sound is possible! ENIG-
MA, "$10,000 smoothness" for $695, EPOCH, "Seduc-
tive, Sweet, Natural!" $995, CDT -4 Transport $695. All
have "Stable Platter"! ENTRE CD player and CDT -5
Transport "Simply incredible values", $495/each. Audio
Alchemy mods and power supplies, from $149. We
modify Philips -based, Pioneer CD/Laserdisc. We add
"COAX" to CD/Laserdisc with "OPTICAL". MUSICAL
CONCEPTS, 5749 WESTWOOD DR., ST. CHARLES,
MO 63304. 1-314-447-0040.

Audio Den
For twenty years, We've offered the
best brands, peerless service and

affordable prices. Call us !

 Adcom
 Acurus
 Aragon
 B&W
 CAL
 Cardas
 Conrad -Johnson

 Definitive Tech.

 Dunlavy
 Elite by Pioneer
 Fosgate
 Klipsch
 Magnepan
 Marantz

 Mark Levinson
 McIntosh
 Mirage
 Nakamichi
 Paradigm
 Proceed
 Proton
 Sonance
 Sonus Faber
 Theta Digital
 Triad
 Velodyne
 Vidikron

Home Theater and custom installations
with style and simplicity. Contact us for

a free home consultation.
Experience Inspires Confidence

2021 Smith Haven Plaza Lake Grove NY 11755

516 - 360 -1990
BEST $1,500 LOUDSPEAKERS

THX HOME THEATER
Alon - B&W - VMPS - Bang & Olufsen -
Adcom - KEF - Harman/Kardon - Mirage -
Crown - Celestion - Eminent Technology -
McCormick - VTL - Denon - Triad - Polk -
Velodyne - Fosgate - Signet - Audible Illu-
sions - Snell - NHT - Carver - B&K - Quad -
Alchemy + 25 More Brands. Honest Ad-
vice! TECH ELECTRONICS (904) 376-8080.
Not affiliated with Amerisound or STI.
Hardbound AUDIO, annual bound volume editions, just
like the ones in the Editor -in -Chiefs office. Various years
available in limited quantities, $40.00 each. Also available:
Hardbound October Annual Equipment Directories. Years
1992, 1991, 1990, & 1987 $15.95 each, and hardbound May
Car Stereo Directories for years 1991, 1990,1989 and 1985,
$8.00 each. All prices include postage and handling. All
orders postpaid. Check or money order only (no credit card
orders) payable to AUDIO MAGAZINE. Send orders to AU-
DIO, 1633 Broadway, New York, N.Y. 10019. Attn: Michael
Bieber, Or call 212/767-6301 for further information.

B&O  B&W  CARVER  DENON  FOSGATE 
H/K  KEF  LEXICON  NAD  NAKAMICHI 
ONKYO  POLK  VELODYNE  24 HOUR
AUTOMATED PRICING  MANUFACTURERS
WARRANTIES  COURTEOUS ASSISTANCE 
AMERICAN THEATER SYSTEMS (904)
321-0100.

FOR SALE

Wholesale Connection
Call Toll Free 1-800-226-2800

Receivers  C.D. Players  Tape Decks  Mini
Disc Recorders DAT Recorders Home
Speakers  Mini Systems  Laser Disc Players.
JVC  Technics  Kenwood  Pioneer  Harman
Kardon  Bose  Infinity  Advent  Pinnacle 
Aiwa & More.
Wholesale Connection, 63-48 108th St.

Forrest Hills, NY 11375

AUDIO CLASSICS, LTD.
Buys-Sells-Trades-Repairs-Modites.

(Al) = AS IS, (D) = Demo, (EX) = Excellent, (F) = Fair,
(G) = Good, (M) = Mint, (N) = New. AMPLIFIERS: Carver
TFM15CB(D) $396, Crown MACRO -REF (D) $3199; Krell
KSA200S (EX) $4995, KSA300S (M) $6339; Levinson MLII
(M) $1199; Manley STEREO -75/75 (D) $1799; Marantz
250M (C1) $399; McIntosh MC40 (EX) $995; MC225 (EX)
$899, MC240 (EX) $1899, MC2100 (Al) $299, MC2105
$399-899, MC2120 (G) $799, MC2205 (EX) $1499, MI200
(UNK) $2000; Motif MS2001 (N) $2099; Music Reference
RM9 (EX) $1499; Parasound HCA2200 (D) $899; PS Audio
DELTA -250 (D) $995; Sonograph SA150 (N) $499, Yamaha
M70 (Al) $299. CASSETTE DECKS: Carver TDRI 550 (D)
$415; Denon RR680 (EX) $199. CD PLAYERS: Carver SD/
A360 (D) $396; Denon DCD3520 (D) $1049. CD PRO-
CESSORS: Krell SBP64X (M) $2669, STUDIO (M) $2169.
PHONOGRAPHS: Victor CREDENZA (G) $4000. PRE-
PREAMPS: Conrad -Johnson PR6 (D) $529; Threshold M1
(EX) $299. PREAMPLIFIERS: Audio Research Corp. SP9-
MKII (EX) $1295; Conrad -Johnson PF1L (M) $559, PV9
(EX) $1695, PV11 (EX) $1199; Denon DAP2500 (EX) 9449:
GAS THALIA (Al) $149; Krell KRC2 (M) $2295, PAM7 (EX)
$999; Marantz 3600 (EX) $499; McIntosh C8 $2-400, Cl I
(G) $1495, C20 (EX) $1399, C22 $1995, C28 $2-600, C31V
(EX) $1249, C34V (EX) $1499; PS Audio PS4.6 (EX) $399,
PS6.1 (D) $349; Sonograph SC22 (N) $349; Superphon
REVELATION -II (G) $349; PROCESSORS: Audio Control
PCA200 (D) $279; Carver DPL20 (EX) $231. SPEAKERS:
Apogee DUETTA (EX) $1299, MINOR (M) $899, SLANT -6
(EX) $1589, SLANT -8 (EX) $3995; Dahlquist DQ10 (G)
$499; Genesis 1M8200 (N) $699; Linaeum LFX (D) $525,
LS2 (D) $419; Magnepan MGIIIA (NOS) $1399; McIntosh
MLIC (EX) $999; Synthesis LM260A (D) $839; Yamaha
NS500 (EX) $199. TEST EQUIPMENT: Audio Control R130
(N) $649; McIntosh AA2 (EX) $749, MPI4 (EX) $1599;
Sound Technology 1700B (G) $699. TUNER PREAMPS:
McIntosh MX110 $399-499, MX113 (EX) $599. TUNERS:
Carver TX11B (N) $739; Luxman T117 (Al) $249; Magnum
Dynalab FT101 (D) $799, ETUDE (D) $1269; McIntosh
MR65B $399-799, MR67 $249-1200, MR78 (EX)
$999-1799. TURNTABLES: Acoustic Research XA (EX)
$199; Denon DP7F (N) $280, DP45F (G) $99; Thorens
TD124/II (EX) $395. VIDEO DISC PLAYERS: Denon
LA3000 (D) $599, LA3100 (D) $919. FREE Catalogue.
8AM-5PM EST Mon. -Fri.

AUDIO CLASSICS, LTD.
P03 176AAA, Walton, NY 13856

607-865-7200
FAX: 607-865-7222

KEF, MIRAGE, B&W, HARMAN/KARDON,
NAKAMICHI, CARVER, DEMON, ADCOM,
ONKYO, KLIPSCH, LEXICON, NHT, ROCK
SOLID & OTHERS-BEST PRICES & CLOSE-
OUT & CLEARANCE SPECIALS. U.S. ASSO-
CIATES: 1-800-380-5111.

THIEL 3.6, THRESHOLD FET 10e, 3.9e,
INFINITY RS -B, B&K 5ch AMP, LUXMAN
TP-117. CHAMPAGNE AUDIO: (217)
355-8828.

KEF, B&W, Thiel, and Legacy Owners -

Would you like to improve on the great sound you already
have? Try a pair of "Golden Flutes" by JPS Labs, a
necessity for proper bass extension. Please call or fax (716)
822-0159 anytime to drastically improve your listening plea-
sure.

MARANTZ GOLD, AX1000 16 BIT AUDIO COMPUTER,
HOME OR PROFESSIONAL USE. NEVER USED -STILL IN
ORIGINAL BOX. LIST $15,000 - SELL $8,000.
417-831-9292.

FOR SALE

MONEYSPENT SOUNDLY
60010 EXCELLENCE, INC.

TIE KIT AIM A WI FAIRMABIT WA All. MAAR WAIRFAC1111113

DINON NAKAMICHI ONKYO

SONY ES  YAMAHA BOSE K l !MN
KEF POLK AND MORE?

Maim N WOK BAT AND 111211 -The HMO BAWER

CRu. Now (212) 229-1622
143 West 261h Slmer, New York, NY 10001

All Major Credit Cards Accepted

LOUDSPEAKERS

SPEAKER
CATALOG

Parts Express is a full -line dis-
tributor o electronic parts and
accessorws geared toward the
consume, electronics industry
and the -technical hobbyist.
We stocl- an extensive line of
speaker drivers and accesso-
-ies for terns and car. Send
or your FREE 188 page cata-
og toda).

Parts Express
340 E. First Street .

Daytor, Ohio 45402-1257 1-800-338-0531

ROTTEN FOAM EDGES?
SIMPLY SPEAKERSdoes professional foam replace-
ments any size/brand. 7 Year Warranty We sell DIY
Foam Surround Kits for less! Speaker reconing. MC/
VISA/DISCOVER: 1-800-767-4041

DARE TO BE DIGITAL!!
Finally a DAC designed to do digital right! DAC's
$695-$2295, Speakers $995-$24995, Room Acoustics
Handbook $14.95. MACH 1 Acoustics, fax/phone (603)
654-9826.

A & S SPEAKERS Imports the world's finest speaker
components, crossovers, & kits: Dynaudio, Scan Speak,
VIFA, Ceratec, Focal, Morel, MB Electronics, Peerless, Poly-
dax, SEAS, LPG, Eton, Versa-Tronics, VMPS systems &
kits.Fn3e literature. 3170 23rd Street, San Francisco, CA
94110. (415) 641-4573; Fax (415) 648-5306.

VMPS factory assembled speakers. Low Prices, shipped
direct to you. Free Price sheet. Arthur Morgan, 886 East
Charing'Cross CR., Lake Mary, FL 32746.

LOUDSPEAKER COMPONENT - KITS. Audio Concepts,
Dynaudio, Eclipse, Eton, LPG, Vifa, more! Crossover parts,
design books & repairs. Catalog $2.00. MENISCUS, 2575
28th St., S.W., Dept. A, Wyoming, MI 49509. (616)
534-9121.

LOUDSPEAKER SALE! Acoustat 1.14800; Acoustat
Spectra 1100-$900; B&W 640-5900; Dahlquist
D0124700; DCM Time Window 3-5600; Klipsch For-
te -51000; Linn Isobaric -$1700; Genesis Genre 1-$800;
Genesk311142200; Infinity Ref. 1-5125/Ref. 6- $600; Infin-
ity Kappa 8.1-51000; JBL LX55-$600; MB Quart 990
MCS-51300; Martin Logan CLS1-$1300; Mirage
M5-$1200; McIntosh XRI 6 $1000; Merlin Sig 11141400;
Near 50M-$1000; Polk Mon. 104450; Polk SDA-$1500;
Polk LS50 $400; Pinacle PN5-$100; Proac Tablette
114600, Unity Audio Sig 3-S1095. Call: (217) 544-5252.

RIBBON BASED LOUDSPEAKERS. Superb soundstaging
& definition without the usual planar headaches. Full range
systems, modules & kits. Ideal for integrating true hifi sound
with both surround standards. Call or fax (24 hrs) for informa-
tion & reviews. Newform Research Inc. 705-835-9000.
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LOUDSPEAKERS
CUSTOM ACTIVE ELECTRONIC CROSSOVERS, 6 to 36
dB/Oct. Also Snell, Magnepan versions. DB SYSTEMS,
POB 460, RINDGE, NH 03461. (603) 899-5121.

FOAM ROT REPAIR! FACTORY REPLACEMENT PARTS!
LOW PRICES! FAST SERVICE! FACTORY WARRANTY!
DO IT YOURSELF REPAIR SURROUND KITS FROM
$19.95/PR! FOAM, CLOTH & RUBBER SURROUNDS,
PLUS CONES, COILS & TWEETER DIAPHRAGMS! ALL
MAKES & SIZES INCLUDING: CERWIN VEGA, JBL, AR/
ADVENT, MARANTZ, INFINITY, BOSE! CALL Total Recon-
ing Service (419) 475-9387.

TRUE SURWOOFER
With phenomenal
true deep bass
extending below
20Hz with low
distortion at a very
affordable price.

The new HRSW12V
will extend the bass
of your stereo or
video system for
that "air shaking all
around you" effect.

HSU Research HRSW12V

Here's what the experts said of our 100W, 25Hz
prototype shown at the Winter CES (production
units are 150W, 20Hz):

"...all of the non-boomy, stomach -massaging bass energy
was coning from a single 12 -inch powered subwoofer...

Peter Mitchell, Stereophile Vol. 17 No. 4, April 1994

"...delivered enough punch to shake the stun:fest shelf..."
Brent Butterworth. Video Magazine, April 1994

"One of the most effective subwoofer demonstrations""
Gary Reber, Widescreen Review Vol. 3 No. 1, March 1994

Send for complete information on the HRSW12V
and our famous HRSW10s.

Hsu)
Write or call:
HSU RESEARCH
20013 Rainbow Way, Cerritos, CA 90701
1-800-554-0150 (Voice)
1-310-924-7550 (Voice/Fax)

Sold fac ory direct with a 30 day trial - money back
guarantee. 5 year manufacturers defect warranty

HIGH -END COMPUTER DESIGNED HOME
THEATER SPEAKERS. BEAUTIFUL WOOD
CABINETRY, FACTORY DIRECT. 30 -DAY
TRIAL. FREE BROCHURE. CENTER STAGE
SPEAKERS. CALL/FAX (503) 654-7310.

REPAIR FOAM ROT To,

FOR YOURSELF!
SAT will save you hundreds of dollars' All
sizes including AR, Advent. BOSE. JBL.
Surrounds, adhesive & instructions
527.95/pr. BOSE 901's $67.95/pr (incl.
S/H, No COD's) Do it yourself with SAT!

STEPP AUDIO TECHNOLOGIES
800-747-3692 MC/VISA

704-697-9001 24 Hr
PO Box 1088, Flat Flock, NC 28731 Intl make & model w/order

Upgrades and Drivers plus Systems from
$200 to $7000 per pair. Ohm Acoustics
Corp. 241 Taaffe Pl., Brooklyn, N.Y. 11205

LOUDSPEAKERS

BETTER
LOUDSPEAKER
TECHNOLOGY
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The VMPS Tower II Special Edition, the deluxe ver-
sion of an Audio Magazine "Best Buy" system, is
now available with exclusive handbuilt, phase -plugged
woven carbon fiber 12" woofers, the finest dynamic
drivers extant.

These high-tech cones are also now standard in our
flagship FF-1 Focused Field Array ($6800-
$7200pr), four of which made up the VMPS 1994
WCES Surround Sound display. After auditioning
every multichannel/Home Theater display at the
Show, the editor of Widescreen Review judged the
VMPS room best, and by a wide margin. Call or
write for copies of the full editorial, or for brochures
and test reports on all VMPS systems including our
four Subwoofers ($289-$649ea), the 0S0626 and
Dipole Surround A/V monitors ($289-$349ea),
OSO Series bookshelf systems, and more. Kit ver-
sions of most systems are available, and prices in-
clude free shipping in 4B states.

VMPS AUDIO PRODUCTS
div. !tone Audio

3429 Morningside Dr.
El Sobrante, CA 94803

(510) 222-4276 Fax: (510) 232-3837

Hear VMPS at: The Listening Studio, Boston: Sounds Incred-
ible. Brookfield CT; Dynamic Sound, Washington DC; Hifi Farm.
Roanoke VA; Home Theater Systems, Little Falls NJ; Mark
Curry, Las Vegas, NV; AMUG, Phoenix AZ; Rama Audio, Sun
Valley CA: American Audio. Greenville SC; Chattanooga Valley
Audio, Rossville GA: Tech Electronics, Gainesville FL. Arthur
Morgan, Lake Mary FL. DNA Audio. Orange City FL. Sounds
Deluxe, Clarendon Hills IL; Audio Exchange, Mishawaka IN;
Audio Connection, Terre Haute IN; Ruth Industries. St. Louis
MO; Shadow Creek Ltd, Minneapolis MN; Audio by Gil
Morrison, Detroit MI: Lookout Electronics. Longview WA;
Affordable Audio. Fresno. CA; Exclusively Entertainment.
Oceanside. CA; Hal Broda, Escondido CA; Christopher Hansen
Ltd., Beverly Hills CA; Audio Haven, Brea CA: Sounds Unique.
San Jose CA; Private Line Home Entertainment, Stockton
CA; Golden Ear, Chico CA; Itone Audio, El Sobrante CA;
James Romeyn, Petaluma CA; The Sound Room, Vancouver
BC Canada

Spectra Dynamics
Deflex Acoustic Panels

Using computer assisted design and
advanced polymers, Spectra Dynamics
has developed the Deflex Acoustic
Damping Panel. This unusual material
has a consistency of raw round steak.
When used with speaker systems, Deflex
reduces cabinet resonances and internal
standing waves. The result is clean and
refined midrange frequencies, improved
bass definition, and an overall sound that
is precise and realistic.

"...A marked improvement was obvious from the
first few bars of REM's Automatic for the People

album..."
"...Vocals took on a air of presence that was

stunning compared to what had gone before..."
"...Rhythm was more definite and seemed to

'glue' the musical experience together..."
Hi Fi News & Record Review - March 1994

"...The special surface pattern reduces standing
waves to cure boxiness and resonances without

killing the vitality of the sound..."
"...expect tighter cleaner bass, crisper articula-

tion, and an increase in liveliness without loss of
control..."

"...The result was sharper imaging, wider dy-
namics and a more natural sound..."

Hi -Fl Choice - January 1994

"...Deflex panels seemed to give greater tight-
ness and control, improved internal clarity, and
better pitch definition -- all without deadening

the sound in any way..."
Audiophile - January 1994

The Deflex Panels are designed to be
glued to the inside walls of the speaker
enclosure. In a cabinet under 1/2 fr', only
one panel should be needed, mounted
right behind the woofer. Larger cabinets
will require more panels, applying them
first to the back wall and then to the side
walls. People who tend to listen to music
at louder volumes should consider cover-
ing most of the walls with Deflex Panels.

Standard Deflex Panel $13.00
(280 x 210 x lOmm)

Deflex Subwoofer Panel $22.00
(330mm diameter x 12mm)

Deflex Panel Adhesive $8.00
(200m1)

Trade inquires welcome!

Madisound Speaker Components
(8608 University Green)

P.O. Box 44283
Madison, WI 53711 U.S.A.

Tel: 608-831-3433
Fax: 608-831-3771
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LOUDSPEAKERS RECORDS WANTED TO BUY

STATE OF THE ART CROSSOVER NETWORKS. UP-
GRADE ANY SPEAKER SYSTEM. FREE DESIGN GUIDE.
ALLPASS TECHNOLOGIES, INC., P.O. BOX 453, AM-
ITYVILLE, NY 11701. (516) 598-1320.

23 YEARS OF CRITICAL ACCLAIM

Ohm
FULL ROOM STEREO I M

3-D STEREO IMAGE LOUDSPEAKERS

FREE CATALOGUE! 800-231-3458. No matter where you
sit you will hear balanced 3-D stereo image with Ohm FRS"
speakers. All Ohm speakers are designed to deliver FULL
ROOM STEREO". American Records Inc., 409 Plandome
Rd., Manhasset, NY 11030. FACTORY AUTHORIZED
SALES/SERVICE. DiscoverNisa/MC/AMEX.

SPEAKER GRILL CLOTH
"ACOUSTICALLY TRANSPARENT" 6 COLORS AVAIL-
ABLE  HIGH GRADE. ALSO GRILL PEGS, GRILL
FOAM, CUSTOM GRILLS MADE. SPEAKERWORLD
INC. (813)544-3511. MC -VISA -AMEX.

SINCE 1947 HAL COX SELLS & BUYS CLASSIC JBL
NEW & USED COMPONENTS. SPECIAL: 075 BULLET
TWEETER ALNICO (NEW). VISA/MC. $10 CATALOG &
SAMPLE SPEAKER PLANS. 164 TAMALPAIS AVENUE,
MILL VALLEY, CA 94941. (415) 388-5711.

LOUDSPEAKER CABINETS Large selection of excellent
quality loudspeaker cabinets for custom builders and deal-
ers. Grenier Cabinets, 189 Jennings Road, Horseheads,
N.Y. 14845 (607)594-3838.

SPEAKER GRILLES- Professional quality, custom size
grilles made to order. Grenier Cabinets (607)594-3838 or
FAX (607)594-4019.

"Seductive."

Every
component
matched for
the ultimate
stereophonic
reproduction.

NSM Loudspeakers®
Box 326, Garden City, New York 11530-0326
Phone: 516-486-8285, Fax: 516-538-0933

COMPACT DISCS
DTR CDs, cassettes. Superb two mike recordings. Classi-
cal, Christmas, other music. Write for free catalog or send
$17.99 (VISA/MC) for CD (we'll choose). Direct -to -Tape Re-
cordings, 14-R Station Ave., Haddon Heights, NJ
08035-1456.609-547-6890.

RECORDS
PRESERVE + MAINTAIN + RESTORE '"

LP-78RPM-4CH  Pickering  Stanton  Shure  Nitty Gritty
 Vacuum Record Cleaners from $99.95  Special Brushes
& Fluids  3 -Speed Turntables  Signal Processors  Dis-
counts  Free Catalog! KAB Electro-Acoustics, P.O. Box
2922, Plainfield, N.J. 07062-0922 (908)754-1479.

Visa
MasterCard

LV/CD/RECORD COLLECTOR'S SUPPLIES. Jewel boxes,
record jackets, sleeves, storage boxes, 78 sleeves, dividers,
much more! Free brochure: CABCO PRODUCTS, ROOM
663, POB 8212, COLUMBUS, OH 43201. (614) 267-8468.

CLEAN VINYL, graded and priced to sell. Write for list;
please state music category. DAVE'S RECORDS, Box
41750, Mesa, AZ 85274.

HALF MILE VINYL. Quality pre -owned LP's. F/Information,
Catalog. SASE: Box 98, East Wareham, MA 02538. (508)
295-2508.

AUDIOPHILE RECORDS

Analogue Productions
Mobile Fidelity - Wilson

Reference Recording - Chesky
Sheffield Lab - harmonic Munch

Propnus - RCA L win Stereo - easier
Mercury Living Presence plus many more

in and out of pnnt recordings,

Catalog $3 In USA, $5 elsewhere - refundable

ACOUSTIC SOUNDS 1-800-525-1630
P. 0. BOX 2043  SALINA, KS 67402.2043

1-913.825-8609  FAX- 1-913-825-0156

ANNOUNCEMENT!!
Audiophile albums have returned!!! So has your favorite
supplier SOUND ADVICE!! Dennis'' urges at former patrons
to call, verify aodress information, and receive our mailings.
-Featuring the complete catalogs of: Mobile Fidelity, Refer-
ence Recordings, Classic 'Living Stereo' reissues, Chesky,
Sheffield, Wilson, Analogue, etc...SOUND ADVICE -8215
Grand Ave, Kansas City, MO 64114. Information -
81 6-361-2713. All accounts, old or new, may call
1-800-361-8676 to order or verify mailing information.

FOR SALE: 78 SPEED RECORDS. LARGE VARIETY
INCLUDING COUNTRY WESTERN, POFULAR VOCAL-
ISTS, EUROPEAN MUSIC. FOR UST-(701) 252-5774
(MACHINE) OR (701) 252-7370.

WANTED TO BUY
TOP PAYING FOR MCINTOSH, MARANTZ TUBE AMP
McIntosh Solid state, Western, JBL, Altec, Tannoy, EV,
Jensen, Speakers & Horn, EMT Tumtab'e. Ortofon Arm,
Temma--(516) 942-1212, (516) 496-2973.

AAAALWAYS PAYING TOP $$ FOR CLEAN, COLLECT-
ABLE McINTOSH TUBE AND SOLID STATE, MARANTZ
TUBE, WESTERN ELECTRIC, JBL-PARAGON, HART-
SFIELDS, ETC. & ALNICO PARTS. EV PATRICIANS,
GEORGIANS & MISC. PARTS. M. LEVINSON, KRELL,
ARC, SPECTRAL ETC. CALL ME LAST ONLY WHEN
YOU'RE READY TO SELL! JOHN: 1-800-628-0266.

TOP DOLLAR PAID FOR YOUR USED AUDIO EQUIP-
MENT. HI Fl EXCHANGE (718) 423-0400.

CASH for USED AUDIO & VIDEO EQUIP.
BUYING and SELLING by PHONE. CALL for
HIGHEST QUOTE. (215) 886-1650 Since
1984. The Stereo Trading Outlet, 320 Old
York Road, Jenkintown, PA 19046.
TUBE HIFI, COMMERCIAL AMPS, HORN SPEAKERS,
McIntosh, Altec, RCA, Western Electric, Jensen, Marantz,
Heath, Dynaco, Craftsman, Eico, Etc. Sonny 405-737-3312.

KLIPSCHORNS FACTORY BUILT 1948-1955. ESPE-
CIALLY BLONDE ''PRIMAVERA". ALSO OLD HERESY
AND CORNWALL SINGLES, BLONDE OR MAHOGANY
(708)629-7638.

Since 1977 David Yo always buying: tube Marantz, McIn-
tosh, ARC, Fisher, Dynaco, Quad, Leak. Western Electric
equipments, others. Vintage speakers, raw units by Western
Electric, Tannoy, Jensen, JBL, Altec, EV(Patricians), RCA-
LC1A. Audio tubes(KT66/77/88, 7591, 6550, etc.) by Tele-
funken, Genalex, Mullard, RCA, Tungsol, etc. P.O. Box
28082, Northridge, CA. 91328-0802. Tel: (818) 701-T+633
10am-10pm PST

MARANTZ & VINTAGE ERA EQUIPMENT, HIGH -END. No
one pays MORE! (Esecially other brands.) N.Y.S.I. (718)
377-7282, 2-6pm, WEEKDAYS.

COLLECTOR WILL TRAVEL, to pick-up, working or not,
MONO/Stereo: tube MARANTZ, McIntosh, TANNOY Spkrs,
B&W, B&O, SEOUERRA Tuner, KRELL, Levinson, etc.
(718)387-7316 or (718)383-3205. NEW YORK.

WANT - JBL Hartsfield, EV Patrician, Singles OK, McIn-
tosh, Marantz & other tube equipment. Larry Dupon, 2638 W.
Albion, Chicago, IL 60645. (312) 338-1042, evenings.

WANTED: WESTERN ELECTRIC, JBL, MARANTZ OLD
EQUIPMENT. SUNLIGHT ENGINEERING COMPANY:
310-320-7020, 22130 SOUTH VERMONT AVENUE, #A,
TORRANCE, CA 90502.

WANT: WESTERN ELECTRIC, JBL, JENSEN, EV,
HEATH, MARANTZ, EMT, GARRARD 301, THORENS
124, TANNOY OLD EQUIPMENT! HENRY CHANG, 115
SOUTH NICHOLSON AVE., MONTEREY PARK, CA
91755. (818) 307-7372. FAX: 818-288-1471.

AUDIO CLASSICS BUYS -SELLS -TRADES -REPAIRS
High End Audio Components. CALL for a quote. See our ad
at the beginning of the classifieds. AUDIO CLASSICS, LTD.,
POB 175W8, Walton, NY 13856. Phone: 607-865-7200.
8AM-5PM EST Mon.-Fri..FAX 607-865-7222

CABLE TV
CABLE T.V. CONVERTERS! JERROLD, OAK, ZENITH,
SCIENTIFIC ATLANTA, PIONEER...EXCELLENT
PRICES! PERSONABLE SERVICE! 30 DAY MONEY
BACK GUARANTEE! INNOVATIVE ELECTRONICS INC.
800-493.5474 VISA, MC/C.O.D. ASK FOR JOHN OR BILL!

CABLE TV DESCRAMBLERS. SAVE MONEY,
DON'T RENT! NOBODY BEATS OUR PRICE!
CALL US LAST FOR THE BEST PRICE!! ALL
BRANDS 24 HOUR SHIPPING. VCI
1-800-677-0321.

CAR STEREO

"STEREO WORLD" Is your discount sound source
with great deals on car and home stereo: JVC, Sony,
Crunch, Orion ,Pioneer, Hi-Fonics, Blaupunkt, Polk,
Kenwood, Scosche EFX, JBL, Denon, Infinity and many
others. We Carry alarms and a full line of installation
kits. Please call or write for current FREE sales flyer.
FREE UPS in 48 states. Our 7th year. Visa/MC: COD
accepted. P.O. Box 596, Monroe, NY 10950 (914)
782-6044.

SERVICES

ACCUPHASE
AUTHORIZED SERVICE AND PARTS for all Accuphase
products. Contact: ACCUTECH, 206 E. Star of India Lane,
Carson, CA 90746. TEL. (310) 324-7406, FAX (310)
324-7422. Hours: 9am-4pm Pacific Time.

AudioEquipment Built, Repaired, Modified and Restored
by Richard Modafferi, independent consultant to Audio Clas-
sics, Ud., inventor, and former Senior Engineer at McIntosh.
AUDIO CLASSICS, LTD. POB 176RTM, Walton, NY 13856
Phone: 607-865-7200 8AM-5PM EST Mon. -Fri., FAX:
607-865-7222.

PUBLICATIONS

1BUILD YOUR OWN
LOUDSPEAKERS
Speaker Builder the world's best
speaker periodical shows you how.
Send today for your first free copy

(PO BOX 494, PETERBOROUGH NH 03458,,,

Join THE AUDIO ADVENTURE, a monthly newsletter by
Tom Miller searching for GREAT equipment real people
can afford. For information, call: 1-800-566-6617.

Subscribe to the:

Am() TRADIN( "FINIES
The Smart Way To Buy & Sell

Pre -owned Equipment Nationwide!
(Typcaily ,sue)

Call (715) 479-3103 for more info.

MOVIESOUND NEWSLETTER. The state of film audio
tracks in theaters and at home. $8/year (4 -issues) Send
$2 for two sample issues. P.O. Box 7304, Suite269A,
1 No. Hollywood, CA 91603.
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PUBLICATIONS

BOUM for SOMA
SOUND NOURISHMENT

FOR A HEALTHY AUDIO BODY

12 issues - $18, 220 N. Main St.,
Kewanee, IL 61443 309/856-5515'/:

MUSIC YOU NEED
NEWSLETTER. REVIEWS OF RECORDINGS: ROCK,
JAZZ, ETC. ALL WHEAT, NO CHAFF. ENHANCE
YOUR COLLECTION. $25 FOR TEN ISSUES. MUSIC
YOU NEED, DEPT. A, 655 EIGHT ROD WAY, TIVER-
TON, RI 02878.

THE AUDIO EDUCATION
OF A LIFETIME

All available back issues 1341 of THE SENSIBLE
SOUND - the magazine which helps audiophiles
to spend less and get more - for only $59.00,
shipping included.

1 year current subscription - $20.00
Special offer 1 yr + all back issues - $73.00

1-800-695-8439
The Sensible Sound

403 Darwin Dr, Snyder, NY 14226

NEW PRODUCTS

I1114111
ENDTABLE SUBWOOFERS...FOR BASS YOU CAN TRU-
LY FEEL? BASSLINE'S DUAL 15" DRIVERS DELIVER
ROOM SHAKING 1ST OCTAVE BASS (16-60 HZ). 93 dB
EFF., 24" ROUND, IN BLACK TEXTURED LACQUER. FAC-
TORY DIRECT, 3 YR. WARRANTY. ONLY $658 PAIR,
W/FREE SHIPPING. ORDER NOW! BASSLINE, P.O. BOX
560208, ROCKLEDGE, FL 32955. 1 -407 -632 -BASS.

COMPUTER ACCESSORIES
FREE CATALOG ON DISK. IBM COMPATIBLE SHARE-
WARE. 3400 TITLES. RJM TECHNOLOGIES, DEPT. AU.
P.O. BOX 37347, MILWAUKEE, WI 53237. 1-800-756-8810:
DEPT. AU.

BUSINESS OPPORTUNITIES

AUDIO AMERICA is offering an excel-
lent opportunity to start your own audio -
video business. With over 25 years ex-
perience, we offer expert advice and
consultation on all aspects of business
planning and operation. For complete
information, call 1-703-745-2223.

HELP WANTED

EASY WORK! EXCELLENT PAY! ASSEMBLE PROD-
UCTS AT HOME. CALL TOLL FREE. 1-800-467-5566. EXT.
11325.

PARTS AND ACCESSORIES

How could
you resist?

VISHAY
A resistor without equal.

To receive The Parts Connection 1994 Catalog
and a $10 discount coupon good on your first

order over $100, send $5 along with your mailing
address or call with credit card information.

40 THE PARTS le
f7 CONNECTION'

A OCVOMON OP Nome onoornew

2790 Brighton Rd, Oakville, Ontario, Canada L6H 5T4
Ton Free Order Line 1-800-769-0747 (U.S. & Canada)
Telephone (905) 829-5858 Facsimile (905) 829-5388

MIT MultiCap  Wonder Cap  Kimber Kap  Solo  Solen
Siemens  Hovland MusiCap  Wima  Holco  Rel-Cap
Draloric  Vishay  Caddock  Mills  Matsushita  TKD

Noble  Cardas  Kimber Kable  Discovery  Audioquest
MIT  ClearAudio  Alps  Bourns Shallco Attenuators

Elma  Electroswitch  Nichicon  Gold Aero  RAM
Mallory  Ruby Tubes  Edison Price  Linear Technology
Motorola  Analog Devices/PMI  International Rectifier

MagneQuest  Sonic Frontiers  Pearl  Tube Sockets
WBT  Neutrik  Curcio Audio Engineering  Kits

Premium Grade Parts
Don't Pay More!

Absolutely the best selection of audiophile grade parts
at fair prices! Extensive deep La stock inventory
featuring these vendors and many more. Free catalog!
MIT MULTICAP, WONDER CAP, SOLES, SCR, REL-CAI',
NICHICON MUSE, BLACK GATE, CADIX)CK, VISHAY, MILLS,
HOLCO, RESISTA, TDK, ALPS, NOBLE, FAR, DE:FLOC PANEL',

Cmums, KIMBER, ACROTECH, & pure silver chassis wires.
NEXERF.D diodes, SOLO foil inductors, all types of audio
connectors, silver contact toggle & rotary switches,
stepped attenuator kits, hospital grade plugs, tubes,
mols, IC's, super selection of damping materials & feet.
International/overseas orders are especially welcome!
Phone (415) 669-7181 or fax (415) 669-7558 for a catalog.
Michael Percy, Box 526, Inverness, CA 94937

a
o Womiwaiwin
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...audible results with the finest
in connecting components!

SOUND CONNECTIONS INTERNATIONAL INC.
203 Flagship Dr. -Lutz, FL USA 33549

PH: 813-948-2707 Fax: 813-948-2907

250 PAGE DESIGN MANUAL AND CATALOG:
CHECKOUT OUR KITS: MOSFET Power and 300B
Triode Amplifiers; Passive, Buffered and Class -A Line -
stages; Phonodrives and Active Crossovers. Largest
Selection of Parts and Supplies including: Kimber Kap,
MIT MultiCap, Solen, WIMA, Wonder Caps, RAM Labs
and Golden Dragon Tubes, Kimber Kable, Vampire,
Gerdes, WBT, Neutrik, Caddock, Magneguest'" Output
Transformers, etc. Send $10 (U.S./Canada) or $15 (In-
ternational). Or call (303) 470-6585, fax (303)791-5783.
Visa/MC Accepted. WELBORNE LABS, P.O. Box
260198, Littleton, CO 80126-0198.

BLANK TAPES

1 -800 -TAPE WORLD or 1-800-245-6000
We'll beat an price! 4.95 SHIPPING  FREE CAT.

SONY
DAT-l20 7.49
DAT-120 WO 999
T -120V 2.39
SVHS-T120 799
L-750HG 3.99
MINOISC 74 1199

MAXELL
XUI-90 1.79
XLII-S90 2.29
XLII-S100 269
DAT-120 7.99
TI2OHGX 2.79
JVC-1I20 1.79

TIDK
' 89

T-120HG 2.49
SA -90 1.69
SAX -90 219
111-8-120 5.99
DAT-120 6.99-;,l

FUJI
T1201-10 1.99
SVHS-T120 6.99
8MM-120 3A9
HI -8-120 5.99
1.4lfoisc74 10.99
00-1-90 .79

1800' or 2400' AMPEX Reels Used Once -Sample: $3.00.
New Maxell Reels/ Cassettes. AUDIOTAPES, BOX 9584-U,
Alexandria, VA. 22304. (703) 370-5555. FREE LIST!

TUBE COMPONENTS

WE EXPORT TUBE COMPONENTS 100%
Made -In -USA Vacuum Tube Audio Manufac-
turer currently seeking exclusive distributor
relationships worldwide. Write -Fax today.
Visit us: January 6-9, Las Vegas WCES,
Sahara #S-7112. Sound Valves, 185 North
Yale,#AM1 0 4D, Columbus, OH
43222-1146. FAX: (614)279-0368.
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TUBE COMPONENTS

sound valves TM "M40"

AFFORDABLE U.S. TUBE AUDIO! $399 40W
Mono Amp Kit (pictured); $599 Tube Preamp
(phono; factory -assembled); $699 35/35W
Tube Power Amp Kit; $1299 Deluxe 60W
Monoblock (triode-ultralinear). World -class
designs by Harry Klaus. Satisfaction guaran-
teed. FREE CATALOG. Sound Valves, 185
North Yale Avenue, #AM104C, Columbus,
OH 432222-1146. (614)279-2383, 10-4,
Eastern.

Reach proven mail order
buyers! They turn to us when they are
looking for purchasing information
and advise. Advertise your products

and services in a low-cost
environment that sells.

Millions of your prime
prospects can be found in the industry

leading titles of
Hachette Filipacchi Magazines, Inc.

To place a classified ad, simply call
Toll -Free and reserve your space

today!

1 (800) 445-6066
(9am - 5pm EST)

In Canada: 1 (212) 767-5750

AUDIO

p

Copies of articles from
this publication are now
available from UMI
Article Clearinghouse.

A Bell & Howell Company
300 North Zeeb Road,
Ann Arbor, MI 48106 USA

800-521-0600 toll -free

313-761-4700 collect from Alaska and Michigan
800-343-5299 toll -free from Canada

AD INDEX

Firm (Reader Service No.) Page

Acoustic Research 89
Adcom (1) 62 & 63
Apogee Acoustics (2) 74
Audiophile Audition 103
Audiophile Systems 107, 109, 1 1 1
AudioQuest Cover IV
Bacardi 13

Bell'Ogetti (3) 101

BMG 16 a&b
Boston Acoustics (4) 61

Brystonvermont (5) 97
Cambridge SoundWorks (6, 7, 8).. 33, 34, 35
Carver (9, 10) 85, 87
Celestion (11) 81
Chesky Records 23
Columbia House 8 a -d
conrad-johnson (12, 13) 65, 71
Crutchfield (14) 88
Definitive Technology (15) 24, 25
Denon 37
Digital Phase (16) 83
Energy (17) 69
GE/Sanyo (18) 115
J & R Music World (19) 114
Jack Daniels 99
Jose Cuervo 5

KEF (20) 14
Kimber Kable (21) 36
Klipsch (22) 95
Linaeum (23) 22
Linn Hi-Fi 107, 109, 111
Martin -Logan 77
McCormack Audio (24) 31
McIntosh (25) 79
MCM Electronics (26) 22
Mobile Fidelity (27, 44) 75, 106
Monitor Audio (28) 96
NEON (29) 66 & 67
New West Electronics (30) 100
Nobody Beats the Wiz 128 a -x*
Now Hear This (31) Cover 3
Paradigm (32) 11

Parasound 54 & 55
Pioneer (33, 34) 26, 27, 29
Pioneer (35) Cover 2 & 1
Polyfusion Electronics (36) 59
PSB Speakers (37) 28
RCA Records (45) 94
Reel to Real (38) 30
Sennheiser (39) 53
Sony 7
Sony Music 105
Sound City (40) 110
Southern Comfort 21
Technics (41) 19
Touch Tunes 113
U.S. Army 93
USSB (42) 2 & 3
van den Hul (24) 31
Windham Hill 104
XLO Electric 91
Yakov Aronov (43) 90
Yamaha 73

*Regional Ad

AUDIO
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Place label here

MOVING?
Please give us 8 weeks advance
notice. Attach label with your old
address, and write in new address
below.

NAME
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CITY

STATE

AUDIO
P.O. Box 52548

BOULDER, CO 80322

L_
AUDIO, November 1994, Volume 78, Num-
ber 11. AUDIO (ISSN 0004-752X, Dewey
Decimal Number 621.381 or 778.5) is pub-
lished monthly by Hachette Filipacchi Mag-
azines, Inc., a wholly owned subsidiary of
Hachette Filipacchi USA, Inc., at 1633
Broadway, New York, N.Y. 10019. Printed in
U.S.A. at Dyersburg, Tenn. Distributed by
Warner Publisher Services Inc. Second class
postage paid at New York, N.Y. 10019 and
additional mailing offices. Subscriptions in
the United States, $24.00 for one year,
$42.00 for two years, $58.00 for three years;
other countries except Canada, add $8.00
per year; in Canada, $32.00 for one year (in-
cludes 7% GST; Canadian GST registration
number 126018209).
AUDIO® is a registered trademark of Ha-
chette Filipacchi Magazines, Inc. ©1994,
Hachette Filipacchi Magazines, Inc. All
rights reserved. The Editor assumes no re-
sponsibility for manuscripts, photos, or art-
work. The Publisher, at his sole discretion,
reserves the right to reject any ad copy he
deems inappropriate.
Subscription Service: Postmaster, please
send change of address to AUDIO, P.O. Box
52548, Boulder, Colo. 80321-2548. Allow
eight weeks for change of address. Include
both old and new address and a recent ad-
dress label. If you have a subscription prob-
lem, please write to the above address or call
(303) 447-9330.
Back Issues: For information, write to P.O.
Box 7085, Brick, N.J. 08723.
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(Anon S-35 Speakers Grade: C

AUDIOPRISM
Iso-Bearing Vibration Absorbers
Most audio components have mount-

ing feet located at the four corners of
their bottom plates; while these feet
protect against scratching the surface
on which the component is placed,
they are usually inadequate for

reducing vibrations. The Audio -
Prism Iso-Bearings are designed
to absorb vibrations that would

"Wide -Imaging Stereo Speakers" is what Canon calls these
little speakers, which boast an unusual design. With a center -
mono signal, the image is certainly "wide." The
design has two drivers, a dome and a poly
cone, arranged almost coaxially, as some
car speakers are. The interesting part
is that this driver pair is aimed
down-at part of an inward -curved,
truncated cone that Canon calls an
"acoustic mirror." The result is
something over 120° of horizontal
dispersion, which gives a very wide
sweet spot. That's great for a
kitchen system, where you might move
around a good deal relative to the S -35s.
The best sound was with the
speakers at ear height. Another
good application for this big
sweet spot is TV watching,
particularly since the drivers
are magnetically shielded. Electric
bass, piano, and vocals were okay,
but cymbals and snare drums had a strange timbre. Overall, at $399/pair the S-35 is
a mixed bag, but this may be the only system that works in some applications. E.P.

For literature, circle No. 120

rade: k-
harman Ikardon

Festival 500 Music System

With its sleek design and near -seamless
stack of four modules, the cinch -to -assemble
Festival 500 appears as a modern, miniature
version of the robot from the '50s cult movie
Kronos. It includes a full -featured CD player.
a cassette deck with auto reverse and Dolby B/C/
HX Pro NR, a programmable FM/AM tuner, and
an amplifier rated at 60 watts/channel into 4 ohms
and capable of driving two sets of loudspeakers.
I auditioned the Festival 500 with its optional $399
two-way speakers; whether I placed them on the

floor or a shelf, the sound was impressive, especially
on CD, han-

dling with equal
authority the acoustic

filigree of Rosanne Cash and the cavernous
thrash of Nirvana. In our metal -frame
office building, neither AM nor FM recep-
tion was particularly good, what with a
minimal antenna; many urban and most
suburban locations should be better. Cassette recordings were decent if not spectacular. My
review sample was a bit imprecise in its CD and cassette track skip, but otherwise the Festival
500 deserves consideration if you're willing to part with $1,599 for a pretty but secondary,
place -anywhere system.-K.R. For literature, circle No. 121

cause degradation in sound. They come in two sizes: The regular Iso-Bearings,
which can support 4.4 pounds each, and the Iso-Bearing 3.3s, which can sup-
port 17 pounds each. The smaller Iso-Bearings will support lighter compo-

nents such as CD players, cassette recorders, and tuners; they should be
placed between the bottom of the component and the mounting surface,
and they are large enough to keep the mounting feet of most components
from touching this surface. The larger Iso-Bearing 3.3 is designed for

heavier components such as amplifiers and even some loudspeakers.
Both versions did a good job of absorbing vibration energy,
including some severe impact shocks. They seemed best at
isolating CD and record players from external shocks.
I consider them a worthwhile investment (three regu-
lars for $49.95, three 3.3s for $79.95). E.M.L.

For literature, circle No. 122

"PlayBack" mini -reviews are the result of short,
sweet, and sometimes deadly testing by our all -too -
experienced editors and writers. These hands -and -
ears -only write-ups may look like new product
announcements, but the grades and text reflect
what the reviewer thought after less than an after-
noon's "honeymoon."-E.P.

Grade: B
V

Grade: A

GE SOPRANO III

Want to hear what a good
AM radio should sound like?

Just pick up a
GE Superadio
III wideband

AM/FM mono
radio for
$59.95, and
you'll hear
AM pro-
gramming
the way it
was once
heard in
the 1930s,
'40s, and
50s: Open,

full, and quite
dynamic. The FM sounds pretty good, too.
Don't let the '70s plastic look fool you. The
sound and the tuner sensitivity of the AM
section are amazing. Usable AM frequency
response is three times that of most AM ra-
dios, and the Superadio III meets the Na-

tional Radio Systems Committee's
AMAX Standard for AM quality. The
built-in, 8 -inch ferrite AM antenna
helps pull in stations that you never
heard before. Other features include
switchable wide/narrow bandwidth for
AM to reduce noise at night, an exter-
nal AM antenna connection, a tele-

scoping FM antenna, built-in speaker -
matching equalization, and a 61/2 -inch
woofer and 2 -inch tweeter. John Gatski
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How there s an 1111T loudspeaker in everybody s range.

There is no single perfect loudspeaker for every use
- there are several. We know, because we make them.
From NHT's highly acclaimed SuperZero two-way speaker,
to the revolutionary new Model 3.3, the ultimate
expression of our Focused Image Geometry technology.

These two products represent merely the extremes of
NHT's innovative new product family. We now have the ideal
speakers for every space, and every budget. Each is based
on our philosophy of making something great, or not making
it at all. And isn't that something everybody wants to hear?

USE YOU IMO.
Now Hear This. Inc.. 535 Getty Court, Bldg. A. Benicia. CA 94510

For the NHT dealer nearest you: (U.S.) call 1-800-NHT-9993: (Canada) Artech Electronics Ltd.. (514) 631-6448
Enter No. 31 on Reader Service Card



audioquest.
EXPERIENCE THE DIFFERENCE

' The purpose of audio and video equipment

is to reproduce a work of art. At AudioQuest

we strongly believe that it is not our place to

reinterpret any audio or video masterpiece.

We believe in the highest possible fidelity

to the original creation! Whether you are

reproducing a Chopin sonata, Jimi Hendrix's

guitar, or T2's audio and visual effects, they

ill deserve to be reproduced faithfully.

As the audio world moved from mono

to stereo and now multi -channel stereo,

the term Hi -Fidelity seems to have been

forgotten. If you want to be trendy, you

could now call it UltraFidelity - but

whatever you call it, AudioQuest audio,

video and digital cables will give you

more of it!

P.O. Box 3060 San Clemente, CA 92674

Tel: 714 498 2770 Fax: 714 498 5112


