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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.
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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
own this re-
markable
" W home
- entertalf

PNt system,

Fav,ite Networks” N 3 way you've
never experienced. YO 1 get
Showtime and HBO, with ¢he best

" films from Hollywood anddiverse,
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eams, sweatier palms and
digital entertainment.

and contemporary
films on Cinemax.
Movies from the
60, 70’s and 80’
on FLIX, and non-
stop movies on The
Movie Channel.
You'll also get great
music videos on MTV and VH-],
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.

M

MUSIC TELEVISION®

F X

exclusive original programming including
comedy, movies, documentaries, family

series and sports specials. Plus classic

A SAMPLE OF THE TREMENDDUS THOICE OF

MOVIES YOU GET EVERY TIME YOU WATCH USSS8.

Showtime

Sleepless in Searrle

Age o}' Insocence

L] v . £
yBO 3
So I Married en Axe Murderer
E‘I

SHowtime West
Ini the Lire of Fire

HBO 2 West
Demalition Man

Cinemax West

Ruby in Paradise

The Movie Channel
Lirtle Mun Tate

The Movie Channel West
Life with Mikey

Cinemax

MULTICHANNEL MAGIC. With USSB, you get
five distinct channels of HBO, three channels of Showtime,

twao versions of The Movie Channel, three channels of

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.

EXPERIENCE DIGITAL ENTERTAINMENT*¥

Enter No. 42 on Reader Service Card

traderark o0

and Viacom Satellite News, Inc. Comedy Central is a registered trademark of Comedy Faners. Lifetime Televison s a trademark of | tetone Television.

Ageof Innocence, Beverty Hillbillies, So [ Married an Axe Murderer, The Fugitre: and Demoltion Man as seen on

Conus Communcations
HBO, Skeepless in Seattle, Cliffhanger. In the Line of Fire courtesy ‘of SHOWTIME. Weekend at Bernie's, Rernains of the Dav and Ruby in Paradise as seen on Cinemna. Ltk Man Tate and Life With Mikey @de\m&mwcmnesydﬂwM(wL}uml They Calt Me Mr. Tibbs courtesy of ILIX.



NOVEMBER 1994 VOL. 78, NO. 11

AUDI

THE EQUIPMENT AUTHORITY Home Theater,

page 46
[features
THE AUDIO INTERVIEW: TOM STOCKHAM Daniel Levitin ... . 38
PLANNING A HOME THEATER SYSTEM:

WHERE DO YOU BEGIN? William K. Hoffman. . ........ .46
equipment profiles
SONY MDS-501 MINIDISC DECK Edward J. Foster ... ....... 56
SONY MZ-E2 PORTABLE MINIDISC PLAYER
HAWAGANSEOSIEr . \Y B otha - T W A1), . . EISEERAC N 64
ALPINE 7982 CAR CD CHANGER AND TUNER
Leonard Feldman and Ivan Berger....................... 68
SOUNDSTREAM DA-2 AMPLIFIER Edward J. Foster . .. ....... 76
STAX DAC-TALENT BD D/A CONVERTER Bascom H. King. .. .. 84
auricles
ADCOM GFA-5800 AMPLIFIER Anthcny H. Cordesman . .. ... 92

THIEL CS1.5 SPEAKER Anthony H. Cordesman .... ........ 98

departments
FAST FORE-WORD Eugene Pitts I11 . . . . . 6
WHAT'S NEW.................... 8
AUDIO ETC Edward Tatnall Canby. . . .. 10
MONDO AUDIO Ken Kessler. . ... .. 16
CURRENTS John Eargle . ............ 20
SIGNALS&NOISE . .......... ..... 24
AUDIOCLINIC Joseph Giovanelli -. . . . . 32
POAYESCKINSS . . . . . . ot 128
recordings
CLASSICARRD. . . . BB e r .. s s 102
ROCK/POP..................... 108 Stockham,
JAZZ &BLUES ................ .. 112 page 38

The Cover Photographer: Robert Lewis
The Cover Equipment: Sony MDS$-501 MiniDisc

recorder and MZ-E2 portable MiniDisc player Thiel

Audio Publishing, Editorial, and Advertising Offices, page 98
1633 Broadway, New York, N.Y, 10019

he
Subscription Inquiries, (303) 447-9330 6 e

Bureau




formal
. party
Instructions: .

Lick hesatt, ‘i.,g"”“*}% ]
Sh.OOT the Gold, @fw_o @faul
BlIe the lime, s

Sl‘Pthe beer. o
Practice makes perfect, s

S PRIMO TEQUILA.



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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Duntech Speokef

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

WHAT'S NEW

——
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

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 2¥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

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

Jensen
Center-Channel Speaker

Jensen’s CS225 center-
channel speaker combines
two 5-inch woofers w'th 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

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

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

AUDIO/NOVEMBER 1994
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have. Its three-way design, with
dual 6Y2-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



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

]
Hlcenansusansnves;

Pioneer CD/LaserDisc Player

For convenient 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,

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

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. 103

Enlightened Audic 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
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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, 1 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-
the
great cartons

trast to

of tape reels,
10 inches and
up, at past ses-
sions, the hun-
dreds of miles 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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THE BIGGIES MAY CHURN
AND TOSS TO KEEP UP,

BUT BIGNESS BOGS;
SMALLNESS IS INNOVATIVE.

tiny compared to many a giant. As
far as 1 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; 1 have been familiar with the
work of all three. Kipnis 1, 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 1, 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 [
would now be
103, though I
remember his
marvelously
resonant voice
well enough; he was not at our
recording session.

Kipnis 11, 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

Hustration: Mary Schuck
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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 4% 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 11, like his
father, was a pure musician and artist (he is
Epiphany’s Artist & Repertoire man and
prime performer as well). Kipnis II 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 I11 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 Ambherst, 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 2,000-0dd 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,
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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, T 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. [ 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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Linn's
vltramodern
factory is full
of highly
automated
equipment,
much of it built
by or for Linn.
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KEN KESSLER

LINN’S
IVOR TIEFENBRUN

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
and 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
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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.] 1 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.



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 [ 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 [ 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 discothéque 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
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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 praduct.

But there was always a tweaky element to
it. Magbe “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 nething 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



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. It’s
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 | COULD MAKE
PEOPLE LISTEN TO MUSIC
ALL DAY, | 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
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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

JOHUN EARGLE

VIDEO
DATA REDUCTIQN

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 own requirements

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
the
difference be-

average,

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
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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

Photograph: Archive Photos/Thornton
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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, [ 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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DMX: Info, Pros, Cons
Dear Editor:

In one of his last “Behind the Scenes”
columns for Andio, 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 cventual-
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 recciver) 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-

tion can offer (news, interviews with
artists, etc.). 1 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, 1
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
DMZX 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
dramu, 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 [ 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 1 will spend my time; listening to un-
known music is not going to be one of
the ways.

Norim Strong
Seattle, Wasli.

AUDIO/NOVEMBER 1994
24

Definitive Technology®

Authorized Dealers

*{- Alaska Audio: Juneaus Hoitt's: Faitbankss Pyramid: An-
chorage.
?]; c%einen’l Electronics: Montgomerys Kinkaid"

uscaloosae Likis Audioﬂ:oe:l':‘mmgham.

- Custom AN: Littlie
g Jerry's Audio 0: Phoenix, Tucson.

- Access to Music: Larkspure Audio Concepts: L
each, San Gabriel Bay Area Audio: San Joses Co:

lite: Atascadero, Santa Marias Creative St Santa Barbara,
Ventura- David Rutledge Audio: Palm Deserts DB Audio:
Berkeley+ Henry Radio: L.A.+ Larson's: Redding: Media Sys-
tems: Beverly Hillse Monterey Stereo: Momere‘- Pacific Coast
AN: Newport Beache Paradyme: Sacramentoe erformance
Audio: San Francisco- Sound Co.: Escondido, San Diegoe
Systems Design: Redondo Beache Videotek: Westminsters

Bakersfield- Wilson A/V: Woodland Hills,

Denver, Boulder, Colorado Springs.

Hartforde Carston’s AV: Danburye

ew Londone Sound Piayground: Newington,
Orange, Manchester, Norwich.

- Audio Buys. e
ou tudio: Dover, Newark, Wilmi 5
lute Sound: Winter Park» Audio Center: Deerfield
eache Audio Video: Tallahasee~ Audio Video Interiors: Mel-

bournes Invisible Audio: Pensacolas Hoyt Stereo: Jack-
sonvillee Paim Audio: Destin® Sound Components: Coral
Gablese Sound Ideas: Gainesvilles Sound Insight: Ft. Pierces
Stereotypes: Daytona Beache Stereo World: FL. Myers,

ANV: Stuart.
okimbuse Music Audio; Atlantas Stereo Con-
's;laa- Stereo Shop: Martineze Stereo Video

S Marietta.
Audio Center: Honolulu,
- Audio Logic: Des Moines* Camers Corner: Davenporte

@wkeye: lowa City, Cedar Falls.
iE- Good Ear : Boise. .

- United Audio Centers: Chicago & Suburbse Camers Cor-
ner; Bloomingtons.Cars & Stereos: Rocklorde Jon's Home
Center; Quincys Sound Forum: Crystal Lake Select Sound:
Napervilles Sundown A/V: S}&vingﬁpld

larksville, Indianapolis.

- Ovation Audio; C| ’
Accent Sound: Overland Park- Advance Audio: Wichitas
udio Junction: Junction City.
- Ovation Audio: Lexington, Louisville. . 5
- Alterman Audi ew Orleans, Metairie, Covingtone Music
us: Baton Rou rlght's Sound Gailery: Shreveport.
!& Goodwins Audio: Boston, Shrewsburys Nantucket
ound: Hyanniss Sound Playground: Springfield.
mmb Buys: Annapolis, Gaithersburg, Laurel, Rockville,
aidorfs Cumberland Elec.: Cumberlands Gramophone: Batt.,
Ellicott Cg- Soundscape: Baktimore.
-C " : Portlan

d.
- Pecar's: Detrol, Troye Classical Jazz: Holland» Classic
ereo: Kalamazoo, Grand Rapidse Front Row A/V: Flints Fu-
tsun_ Sound: Ypsilantis Court St. Listening Room: Midland,
aginaw.
- Audio Designs: Winona+ Audio Perfection: Minneapolis.
- Independence A/V: Independence Sd. Central: St Louis.
- McLelland TV: Hattiesburg.
- Rocky Mt. Hi Fl: Great Falls. .
- Audio Video Systems: Charloties Stereo Sound: Durham,
reensboro, Raleigh, Winston Saleme Audio Lab: Wilmingtone
Tri City Elect.: Conover.
- Custom Electronics: Omaha, Lincoin.
s-hCookm': Nashua, Manchester, Newington, Salem, S,
ashua. .
%4— Hal's Stereo: Trentons Monmouth Stereo: Monmouth,
alle Sound Waves: Northfielde SoundWorks: Cherry Hills
Woodbridge Stereo; W. Caldwell, Woodbridge.
NV- Upper Ear: Las Vegas.
- Audio Breakthroughs: Manhassets Audio Den: Lake
rovee Audio Expressions: Newburghe Clark Music: AIban{,
Syracuses Stereo Exchange: Manhal Nanuets Hart Eiect.:
Vestab innovative Audio: istening Room: Scars-
daies Rowe Ci : ound Mill: Mt. Kisco, York-
tﬁnn Hits.s Speaker Shop: Amherst, Buffaio Stellar Stereo:
aca.
u&Co?telsmporary Sounds: Oklahoma Citys K Labs Premium
io: Tulsa.
gﬂ- Audio Craft: Akron, Cleveland, Mayfield His., Westlakes
udio Etc.: Daytons Paragon Sound: Toledo.
PB- Bradford's HiFl: Eugene Cheisea A/V: Portland, Beaver-
one Kelly's Home Ctr.: Saleme Larson’s: Medford, Roseburge
Stereo Plant: Bend. .
PA- Gary's Electronics: State Colleges GNT Stereo: Lancast-
ers Hart Electronics: Blakely, Kingstons Hi Fi House: Abington,
Broomalle Paimer Audio: Allentowns Stereoland: Natrona
Heights Studio One: Erie.
SC- A/V Design: Charlestone Upstairs Audio: Columbia.
- Hi FI Buys: Nashvilles Lindsay Ward: Knoxville» Modern-
usic: Memphiss New Wave Elect.: Jacksons Sound Room:
Johnson Ci?.
- Audio Tech: Temple, Wacos Audio Video: College )
tions Brock AV: Beaumonts Bunkley's Sd. Systems: Abi-
lene« Bjorn'’s: San Antonios High Fidelity: Austine Home Enter-
tainment: Dallas, Houstone Marvin Electronics: Ft. Worthe Sd.
Box; San Angelos Sd. Quest: El Pasos Sd. Systams: Amarillos
Sd. Towne: Texarkana,
¢ Elect: Provos AudioWorks: Salt Lake Citys Stokes

n.
XA Augsgaauyg: Adington, Fairfax, Falls Church, Manassase
udio Connection: Virginia Beache Audiotronics: Roanokes
Home Media Store: Richmond- Stereotypes: Chariottesville.
- Audio Video Authority: S. Burlington.
- Definitive Audio: Bellevue, Seatfiee DESCO Electronics:
mpias Evergreen Audio: Silverdales Pacific St. & Sd.: We-
natchees Tin Ear: Kennewick.
~ Sound Post: Princeton,
- Audio Emporium: Milwaukees Absolute Sound & Vision:

ne Sound World: Wausau,
Puerto Precision Audio: Rio Piedras.
= B Sound: Caigaty, Edmonton, Kelowna, Vancou-
ver & Suburbs, Victorias Advance Electronics: Winni

dio Ctr.. Montreal, Ottawa+ Audio Designs: Edmonto Y

Bloor Radio: Torontoe Dig 1] Dnnmlcs: Clearbrooke G reat

West Audio: Londone Lipton’s: New Market Ontario» Peak Au-

dio: Hakfaxe Sd. Room: Vancouver« Sd. Station: Courtenay.
Contact Grupo Voiumen: Mexico City.

Definitive Technology®




Definitive’s
azing BP20s
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 BFS, 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 BP8, 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!”

BP10
$550 ea.

BP20
$799 ea.

BPS
$399 ea.

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

Combine the BP8s,10s, or 20s with
our C/L/R 1000, C1 or C1 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

e Stereo Review “Showstoppers” and
“Expert Dream System”

e Video Magazine Product-of-the-Year

e Audio Video Speaker-of-the-Year

* CES Design & Engineering Awards

e Sound & Vision Critic’s Choice

o [nner Ear Report Editor’s Choice

You owe it to yourself to hear these

remarkable speakers today.

Definitive Technology®

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: 1 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.

However, 1 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
rfi/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.

’ll answer your specific question first: Tt
would appear that the manufacturer you
mention is serious enough about suppress-
ing r.fi./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
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ON OUR CAR STEREOS
YOU'LL HEAR EVERY
HEARTFELT ROMANTIC
SENTIMENT AND TENDER
EXPRESSION OF LOVE
IN PERFECT DETAIL.

"
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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,
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. |
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“The PSB

Alphas are

simply one of

the greatest

buys in audio,
providing a
musically satisfy-
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)
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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-
ern, 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 [
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.
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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.
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10. Our cabinetmakers are too fmicl(y.

9. Neigl]l)ors migl]l think you play the

violin.

8. You can't pronounce kevlar. Hitanium

and neodymium.

7. Buying direct saves you money.

You already have too much money.

6. You won't l)uy anylhing with
a warranty longer than your

[i rst marriage.

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

4. Your [riends may no! go home.

3. Feeling Claplon draw a quicl( breath

between licks is too realistic. Keviar Sandw Struction—
The World’s finest midrange

3021 Sangamon Avenue A
. t th
Springfield, lllinois 62702 2 LEGACY customers have that

smug. satished look.
(217) 544-5252 FAX (217) 744-7269
800-283-4644 I. Our toll free number is too

damn hard to remember.

LR

Record Producer’Randy ‘Royce

»
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The unit has a switchable auto level con-
trol for recording music and for recording
from the mike input. [ 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. | once creased and
crumpled the tape in a DAT cassette (by
mistake), and the machine still played it! |

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

Wooddbine, 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.
would appreciate hearing from any indi
vidual or organization that collects these
1950s recerders.

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 [ have
enjoyed for many years. [ am disappainted
that 1 have not been able to repair the units
and would appreciate any suggestions

Bruce Raiffe
P.O. Box 821
Edison, N.J. 08818

METALS -

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

“A Knockout” - “A Breakthrough”
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“Redefines the Art”
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HYBRIDS
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Recording Bells Successfully
Q I have had little success in making
clean recordings of certain bells and
gongs that accompany our monastic choir. |
have used high-quality cassette decks. When
1 used Dolby B or C NR, the recordings were
even worse than without noise reduction. |
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.

I 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.
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
Q I 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 1 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.

I would definitely opt for the two

subwoofers. Depending on your
amp, you could get more power with the
bridged amp feeding one subwoofer, but 1
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.
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Trouble in Treble City

I have three tape decks. I've tried to
Q 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?—Djia-Chan
Tran, Aurora, Il

Did 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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At Cambridge SoundWorks we make speakers
and music systems designed by Henry Kloss
(founder of AR, KLH & 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 wh
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,

s 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 & Labor Speaker Warranty.

Introducing
The New

Ensemble Il by

Henry Kloss.
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Tape Deck Oscillation
My 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.
The 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 pF, 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
Q I 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.
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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

How 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

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”
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Cambridge SoundWorks
Introduces
New Ensemble,
New Ensemble Il -
and a new member
of the family,
Ensemble IlI.

Audio magazine once said our Ensemble®
speaker systemmay be “the best value in the world.”
Since then, numerous critics have applauded our
Ensemble and Ensemble Il systems. Designed by
Hem{; Kloss (founder of AR, KLH 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 £nsemble and
Ensemble Il systems, as well as our
new, ultra-compact Ensemble I,

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
Ensemble’s ultra-slim (4 1/2") subwoofers give you
more placement flexibility than any system we
know of.

ST

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 80C- &
1600 Hz octave as in the original, or you
can emphasize that octave by 2 dB. Ensemble
satellites have relatively less ouput 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 otiginal Ensemble.
B) A 2 dB high frequency increase. C) A 2 dB high
frequency decrease. The switch can subtly increase
the system's “aitiness” (Increase) or it can reduce
any tendency towards
“edginess” (Decrease).

In terms of “real life”
performance, we believe
our New Ensemble

with g
for hundreds

with black-
laminate
subwoofers for
$629, or with
vinyl-clad
subwoofers for

The New Ensemble I

New Ensemble I is an improved version of our
best-selling speaker system. It's more affordable
than New Ensembie because it uses one cabinet
to house both subwoofer speakers. New
Ensemble II maintains the tonal balance,
frequenc ran[ge. power handling and construc-
tion quality of the original Ensemble /. But its
satellite speakers use the same tonal balance
controls as New Ensemble’s.

New Ensemble IT also uses a new flared
subwoofer port. The subwoofer cabinet encloses
two 6 1/2" long throw woofers mounted in a sealed
“acoustic susgension" chamber. They project into a
second chamber fitted with the flared port, which
provides smoother air flow, eliminating extraneous
noise on strong bass notes.

Stereo Review said the original Ensemble If
“performs so far beyond its price and size it can be
compared only with much larger speakers at
substantially higher prices.” New Ensemble If
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 £nsemble speakers to a small,
crowded room, Our new Ensemble Iil's satellite

' w

system competes head-on
s selling

more. Available

speakers are only 4 1/2"x 6 1/2"x 3"
and its subwoofer is 8" x 8" x 15".
Compared to New Ensemble II,
Ensemble Il gives up a litde in
> power handling, low bass range, and
'y efficiency. Unlike the “cube” satellite
#" speakers you'll find in most similarly priced
systems, Ensemble IT's satellites are two-way
speakers. Ensemble II's 6 1/2" woofer uses two
voice colls ina <
cabinet with a
flared port for
smooth air flow.
With most
record’n
Ensemble I wil
sound virtually
identical to New
Ensemble IL It
simply won't
play as loud.
lts 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, retum your system for a
full refund.

True acoustic
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For A Free Catalog, Call
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Advent are trademarks of International Jensen [nc. Cambridge SoundWorks
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Model 88
“The Black Pearl” A4
$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!

\7/
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KIM3ER
KABLE

2752 South 1900 West
Ogden, UT 84401
(801) 621-5530
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will let you turn that azimuth screw to set
up the new heads.

Playing Mono
Phonograph Records
How 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

I 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

I am putting a new stereo system
Q 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

Most 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



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 Audio/Video Receiver. The new Denon
AVR-2500 features Dynamic Discrete Surround Circuitry, | [)+[)+§*(C" which employs discrete surround circuitry

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

DON'T COMPROMISE
SOUND FOR SURROUND.
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Just as discrete components allow an audio system to be optimized for better sound, Denon’s DDSC u
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,
— ]
(@ﬁi}‘ services and conveniences, either on the front panel or via On-Screen Display on the AVR-2500.

1RD§J Denon AV Receivers: DSP surround sound, advanced features and uncompromised High Fidelity.
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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.L.T. He has re-
ceived numerous awards for his contributions
to audio technology: The Poniatoff Gold
Medal from SMPTE, a Gold Medal from the

PHOTOGRAPH
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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.
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=N What was your role
- | in the development
VIVALDL | of the technology we
y tow know as digital
audio?

Let me go back a lit-
tle ways. The first
time [ ever saw digital audio actually work-
ing was in 1962. I’d been a student at
M.LT. in the '50s, and then | went into the
Air Force. When [ came back to M.LLT,, 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 cenverter. 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-
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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 MLLT,, 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
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 [
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 was
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
2Ys 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.LT. 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
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about?” Now, | 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 thesce
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
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in 1974, Malcolm came over to my house
and said, “You know, it’s time to start a
digital audio company.” | 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



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. |
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, 1
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

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 compariies, 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-
necred 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.

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- ENRICO CARUSO
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 I
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 car is. Well, I have a
lead ear. Jack Renner
L always tells me I have a
good ear, but | never
would say that’s the

case. | 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

N
Amar Bose
and I used
digital audio for
experiments on
the second-venue
problems back
in 1963 and
1964.

we were (rying to develop something like
the CD.

When you say it was like the CD, do you
tnean it was optically based?

Yes, it was. [ was running the recording
part, so [ 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 ot a company or a business? Because,
of course, companies have to make nioney
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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 thal’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?



O, 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 berter, and the only rea-
sonable explanation is because their ears
needed to hear energy in this range. I find
this very interesting. [ 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?

1 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. [
feel kind of funny about all this, because,
like you, I want to find “the answer.” But
every time [ 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, |
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
tatks 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?

[t was just a few days before Rosemary
Woods came up with the existence of the
18%-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 oft. 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

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.
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= 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?

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?
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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oy talks about work

you’ve done in en-
hancing blurred visu-
al images. What is the
connection between

2 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 journat
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

THE SOUNC
OF TRUMPETS

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
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The engineering |
breakthrough ‘
that allowed 8
Ray Dolby
to make his
compander is
his brain,

I think.
N

N

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, T 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?
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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,

RAY DOLBY
— 2 :
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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 com-
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



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 | 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.

Stockham receiving
the first NARAS
Technical Grammy
Award from NARAS
Presicent and CEO
Mike Greene at

the 95th AES
Convention, 1993.

Stockbam accepting
Gold Medal from
Bart Locanthi as
Albert B. Grundy
looks on at the 83rd
AES Convention,
1987.
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Then, when I said, “Let’s compare the
companded one with the original,” and 1
threw the switch, they couldr’t tell the
difference!

This is a matter of “fidelity” versus
“what you like.” I want to be sure that you
understand [ 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
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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

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-

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-

THE BIGGER YOUR HOME
THEATER’S SCREEN, THE

MORE IMPORTANT GOOD
VIDEO SOURCES WILL BE.

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

AN, e Dk

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 surrcund 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

DETERMINING

REQUIREMENTS.

DETERMINING
BASS POWER
REQUIREMENTS.

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.

_SCREBN 'S1ZE 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 Y 0 u c A N
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 /s 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.

HOME THEATER WITH JUST

TWO GDOD SPEAKERS AND
BUILD UP FROM THERE.

Let’s also further define each of these seating distances by who
might find them most comfartable. 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,”
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 te be a family affair or you have a great
mary friends who regularly come to visit,
START Y 0 U R you will. probably.ﬁ.nd Tables 11 z.ind 811

helg ful in determining your seating ca-
pacity. The data is based on the assump-
tion that it is comfortable to sit as much
as 15° off the screen’s axis. This will cer-
tairly be the case with direct-view
scre=ns, which provide a very even screen
illumination from almost any viewable
ang e. However, many projection systems
do 10t. 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 4:2 aspect-ratio screens.

Sareen Diagonal

25" 27" 30" 32" 35" 40" 45" 50" 5' &' 8' 10"
Yiewing Distance

Near 4 4 © 5 6 6. 6 6 TS elisie

Mediwn 7 7 7 7 8 8 8 9 9 11 16 22

Far 9 9 9 9 9 11 11 111318 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 S
seating location (105 dB is speci- |
fied as part of the THX require- [
ments for home theater systems).
Fortunately, most home loud- J&
speakers and amplifiers can quite
readily’attain this level in typical
domestic surroundings. But how [
much };ower 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-

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.

-.THE USUAL FIRST STEP
“TOWARD GOOD HOME

THEATER IS TO STOP USING
YOUR TV SET'S SPEAKERS.

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-

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.)

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-
nel bass to the left and right speakers,
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
251271 30" 32" 35" 40" 45" 50" 5' &' 8' 10’

Sn.f."iug Width
Near ) 5 (6] 6 7 8 8 9 10 12 16 20

Medium 8 8 - 9 10 11 12 14 20 27
Far 0010 10100 12 12 13 15 20 27 34
Table ITI—Scating capacity.
Row 56 67 7-9 10-12 13-15 16-20 21-25 26-35
Width, Ft.
Seat . T
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.

*

i—‘ =
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' : ARE W 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.

| - Rzferences

~ For those with a t=chnicel background, and who are also inter-
ested in further infarmatioa on this subject, the following books
are strongly recommended:
Davis, Don and Cerolyn, Sound System Engineering, Howard .
- W. Sams, 1975,1987.
Everest, E Alton, The Master Handbook of Acoustics, Third

Edizion, TAB Booxs, 1994.
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i 5 hances 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

HCA-2200" Stereophile calls our HCA-2200",
“...a benchmark product against which other amplifiers more music. Admit it, you’re obsessed.
can be measured.” And why not? John Curl incorporated
everything the most musically obsessed person could

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

| WE’RE NoT S
THEY ALL ComE Wi

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

to be our passion.

This approach to music has attracted its share of fanatics.
P/LD-1100 and T/DQ-1600 The P/LD-1100is a

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

handset?

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.)

[t’s also attracted high-end audio reviewers — who not

HCA-1000 and HCA-600 The HCA-1000 is

our latest THX-certified amplifier. The HCA-600 ] )
incorporates advanced direct coupled circuitry like our only praise our products, but often purchase them for their

more powerful amps. Both are bridgeable for high-
powered monoblock performance.

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 ger the best possible products

D/AC-1500 and C/DP-1000 The D/AC-1500 s our
premier digital to analog converter. The C/DIP-1000 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.

URE WHY, But
H AN OFF SWITCH.

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.

D

PARASOUND

affordable audio for the critical listener

Parasound Products, Inc. 950 Bartery Street, San Francisco, CA 9411
415-397-7100 . Fax 415-397-0144

THX 1 a registered ast

HCA-1206 With atotal 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 inswallations. And both can be bridged to
four or fie channels.
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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

s

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.
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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,
L.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-
low the 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 3% in. H x
14 in. D (43 ¢m x 8.5 cm x 35.5
cm).

Weight: 11 Ibs., 7 oz. (5.2 kg).

Price: $999.95.

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

For literature, circle No. 90

Photos: Michael Groen



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

RELATIVE
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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. i

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

THD+N — %

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 ?2”; a second tap is

Sony MOS-50% -

needed to advance to the “Level -84

Sync ?” option.)

-88
You can erase, divide, combine,

THD +N — dB

-92
and move tracks after they’ve been

-100

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 3%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 2” 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 2" 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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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-

2 bered tracks. (Press “>25” fol-

lowed by number-by-number en-
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the function of the corresponding
panel button. With the remote’s
“A-B” button, you can also mark
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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
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succession.
All operating-mode controls
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(play, pause, stop, record, and

search) are available on the re-
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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

100k 200k

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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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/Ne,” 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 1 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 1 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. '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
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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
2.1V 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 1
digitally transferred ce