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The Advanced Technology
Inside Definitive’s BP2000
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“...I would choose these speakers for myself.”
~Julian Hirsch, Stereo Review




Definitive’'s Amazing
BP 2000 & 2002 Are
The World’'s Most
Highly Acclaimed
Loudspeakers!

“The first speaker I have been able to audition in my own
familiar surroundings that has given me that special thrill
that usually costs ten or more times its price to obtain.”

—Julian Hirsch, Stereo Review, USA

23

ing Music and Home Theater...

Most Spectacular Speakers Ever”
- Hifi Review, Hong Kong

In addition to being an audiophile’s
dream, the BP 2000s & BP 2002s are
also the main speakers in Definitive's
Ultimate Home Theater Systems. These
astonishing systems are absolutely the
finest sounding available. They recreate
a “you are there” virtual reality that
actually puts you into the sound-space
of the original cinematic action.

“The Best Performance You Can Get”
- V.T'V, England

Experts agree these complete Dolby
Digital AC-3* ready systems deliver the
ultimate listening experience. They
combine BP 2000s or BP 2002s with
perfectly matched center and rear
surround speakers. Dual powered
subwoofers are already built into the
sleek towers. Experience them today!

“Literally Staggering”

- Home Theater, USA

Top reviewers around the world

agree that Definitive’s amazing BP 2000s
& BP 2002s combine highly advanced
technology and superior build quality
in order to achieve unsurpassed sonic
performance plus unequalled value.

“Astounding...The Stuff of Dreams”
- Home Cinema Choice, England

Definitive's revolutionary BP 2000 &
BP 2002 combine our incredible bipolar
technology with dual built-in high-
powered subwoofers (BP 2000: 15"/300
watts ea., BP2002; 12"/125 watts ea.)
for extraordinary sound quality
beyond anything you've ever heard.

“Absolutely Unsurpassed”
- Prestige HiFi, France
Both music and movies are reproduced
with outstanding purity, transparency
and life-like realism. And the astounding

high resolution imaging, magnificent -»!, _, - 3 ’ o 0 ’ B
soundstaging, awesome bass and SR R _BP2002-39%060 . nltlve MWO[O&)

: - Definitive’s Grand Prix award-winning BP 2000 and BP 2002 The Leader in High-Performance Loudspeakers,
explpsnve qynamlc lmp,aCt,tOta"y envglo;') combine our revolutionary bipolar technology with awesome 11105 Valley Hts. Dr. « Baltimore, MD 21117 «(410) 363-7148
you in sonic ecstacy. It is simply amazing! 414 powered subwoofers for unsurpassed performance. Visit us at htp://www.definitivetech.com

See our dealer list on page 106
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DVX38000 MULTIMEDIA HCOME THEATER
Experience DVD movies, DVD-ROM gaming, even the
Internet with intense sound and graphics. DV X8000

manages and enhances your entire home theater set-up. Video

line doubler, 3-D graphics accelerator and audio technology

Dolby Digital is a trademark of Dolby Laboratories Licensing Corp.
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DVX8000

by Marantz® (including Dolby Digital™). All integrated with

powerful multimedia PC functionality. It’s entertainment to

PHILIPS
=  PHILIPS
¥

the extreme. Available at select dealers. For more info on

Philips Extreme Home Entertainment call 1-888-486-6272 Ld, z b

or visit us at www.mmhometheater.com 5 um fws Gﬂw

©1997 Philips Electronics North America tZorp
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ADCOM's new GCD-750 single disc CD player was developed 1o satisfy the e
needs of music lovers and audiophiles who want nothing less than the best Axw

in audio CD performance and the newes! decoding technologies of HDCD.
Designed for your ears.
And what's between them.

11 Elkins Road » Fast Brunswick, N.J. 08816

Tel: 732-390-1130 © Fax 732-390-5657 ¢ Web: hup://www.adcom.com
© 1997 ADCOM

CIRCLE NO. 2 ON READER SERVICE CARD




| FAST Jgelai=a"ells

y the time this issue hits the newsstands,
the DVD Forum’s Working Group 4
(WG-4) is supposed to have completed
a draft DVD-Audio specification. And
though there is considerable reason to
doubt they will meet that deadline,
there is no question that the topic of DVD-
Audio and multichannel music recording in
general has been heating up lately. John Eargle
discusses some aspects of the subject this month
in “Currents” (page 28), but I would like here
to touch on some other significant ideas and
developments presented at and around
September’s Audio Engineering Convention.
Most interesting was a paper presented by
Bob Stuart of Meridian. Titled “Coding
Methods for High Resolution Recording
Systems,” it mainly concerns what is required
to assure complete transparency of a digital
audio channel and how to make best use of
such coding in the storage capacity available
on DVD. He concludes that 58-kHz linear
PCM using a word length of either 20 bits
(without noise shaping) or 14 bits with
optimal pre-empbhasis and noise shaping
would be completely adequate for any
combination of signals and listeners. From
there, he goes on to show how lossless
compression can be used even at a 96-kHz
sampling rate to reduce data rate substantially
without degrading signal quality and thus fit
five or six channels onto a single side and
layer of a DVD.
There is a great deal more to what Stuart
had to say than I can go into here. However,
I do want to emphasize what I consider a key
point, which is that there is a point beyond
which no further improvement is possible.
Stuart allows that it probably makes more
sense to go to a sampling rate of 88.2 or
96 kHz rather than 58 kHz, because those are
multiples of rates currently used for CD and
DVD and thus easier to downconvert when
necessary. But higher sampling rates, such as
the 192 kHz some have suggested, and 24-bit
coding are, at best, simply wasteful.
Meanwhile, Sony and Philips held
demonstrations of their proposed DVD-
Audio system, based on Sony’s Direct Stream
Digital (DSD) recording process. This
proposal is attractive in its completeness,
as it meets all of the requirements set for
DVD-Audio by the International Steering
Committee (the recording industry’s
counterpart to WG-4). Most important,
it suggests a dual-layer method for providing
a CD version on the same disc as the
DVD-Audio, thereby eliminating the need for
the dreaded dual inventory both in stores and
in our homes. Unfortunately, DSD requires
entirely new editing and signal processing

equipment in studios and is not very efficient.
Even with the 2:1 lossless compression Sony
and Philips say they have developed, the data
rate per channel is twice that of CD.

The ideal, I think, would be something like
Stuart’s coding scheme on a dual-layer disc
like that of the Sony/Philips system (plus,
perhaps, a Dolby Digital version tucked
somewhere as well, as an intermediate
option). Unfortunately, the paper presented
by a representative of WG-4 seemed to
suggest that the committee is thinking in
terms of a single-layer disc based on high-
data-rate PCM (88.2 or 96 kHz with 16- to
24-bit samples) without compression—a sort
of worst-of-all-possible-worlds scenario.

So is there an alternative if DVD-Audio
turns out to be a system only a mother could
love or (more likely) the process of arriving at
a final specification drags on for years? There
are several obvious existing ones. DTS has
been releasing multichannel CDs for a while
now, using its data-reduction system to
shoehorn six channels into the space
normally occupied by just two. The quality is
variable, but that’s a function of the mix, as
the system itself is quite good. Unfortunately,
DTS on CD also forces dual inventory. DVD-
Video? Pretty much the same situation.

High quality is possible, but you do need a
DVD player. It’s not going to work in your car
or your portable CD player. And though this
problem can be circumvented by Dolby Surround
encoding ordinary CDs, the performance

is obviously inferior to what can be achieved
with a discrete-channel system.

But what if there were a matrix encoding
scheme that could approximate the
performance of a discrete-channel system
while maintaining full compatibility with
ordinary two-channel stereo? That could give
us now on CD something close to what
DVD-Audio promises, when and if it arrives.
The kicker is that such a system exists.

At AES, Lexicon was demonstrating an
encode/decode version of its Logic 7 system.
In direct comparison, discrete and Logic 7
versions of the same five-channel recordings
were difficult or impossible to tell apart. As

a bonus, Logic 7 decodes Dolby Surround
better than Pro Logic does. Logic 7 can be so
much better than those systems because they
were developed 20 years ago, long before DSP
became cheap and plentiful. So maybe matrix
encoding, born in the analog era, isn’t dead
after all, thanks, ironically, to the progress
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You've Never Heard
Horns Like These Before

7 — |
o Introducing JBL's new

'HLS & SVA Series
loudspeaker systems.
Remarkable technological achievements set

new performance standards for power, accuraey,
imaging and sound reproduction in the home.

Nobody knows horns like JBL. And JBL's new
Constant Directivity horns with soft-dome poly-
. carbonate tweeters allow you to hear horns t
way the world’s renowned recording artists i
them to be heard. Coupled with high-perfor
woofers, these unique horns have enabled
create a new benchmark for loudspeaker per!
mance. With superior projection and accurate
q_t‘ancy‘ resﬁtﬂ\se, the HLS and SVA loudspea
S deliver smooth, clear sound and ensure liste
satisfaction from any position ... in any room. =
Available in a range of floorstandirg, bookshelf
center-channel configurations, now at speciai
retailers throughout the USA. i

et
o

SVA2100 HLS810

JBL Consumer Products, 80 Crossways Park West, Woodbury. NY 11797 8500 Balboa Boulevard, Northridge, CA 91329 800 336-4-JBL www.jbl.com

H A Harman International Company




Get a Sony Discman CD player.
Get a free t-shirt or CD carry-
ing case. Get open-mouthed
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LETTERS

Kessler Cant, Toole Tribute
Dear Editor:

I den’t usually read hi-fi magazines, al-
though at one time, many years ago, [ used
to be an audio enthusiast. Recently, howev-
er, | found your 50th anniversary issue
(May) lying on a table and leafed through
it, hence my letter.

Ken Kessler and his articles are not new
to me, as it was he and others of his ilk who
drove me away from the purchase of audio
magazines in particular and the hobby
of hi-fi in general. It is hardly surprising
that the public takes no interest in high fi-
delity when sneered at and insulted by such
self-serving, elitist drivel. Kessler has spent
years perfecting the dubious art of ram-
bling on at length about equipment that
very few can afford and considerably fewer
would even want, wondering why only oth-
ers of his own scant technical knowledge
and intellect are foolish enough to listen to
him. You do your magazine a serious disser-
vice by including his particular brand of
nonsense.

In sharp contrast, the article by Floyd E.
Toole (“The Future of Stereo, Part I”) in the
same issue was of high caliber and interest
and has encouraged me to seek out the sec-
ond part of this article (June) on the illusion
that continues to elude us. It is well-written
pieces such as these that will attract (to
quote Kessler) “civilians” and encourage
those of us who have fallen by the wayside to
once again become audio enthusiasts.

David ]. Millea-Hunt
Denton, Tex.

Dear Editor:

I find your reviews of surround sound
decoders mostly excellent except for the fail-
ure of the reviewers to comment on a per-
formance characteristic that every enthusi-
ast should be on the lookout for when
evaluating any Dolby Pro Logic or Pro Log-
ic-compatible surround sound decoder: its
ability to convincingly portray back-to-front
movement. | do not mean the fast jet fly-

I overs but, rather, the slow, gradual transi-
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tion of sound from the rear to the front, as
found in some of the submarine scenes in
The Hunt for Red October or the movement
of the probes in the opening scenes of The
Empire Strikes Back. 1 believe there are other
movies that have this type of panning.

About 10 to 11 minutes into The Hunt for
Red October, the U.S.S. Dallas gradually fills
the picture frame and then slowly disappears
into the distance. Most decoders portray this
with a diffuse, enveloping rumble followed
by a hard frontal sound. Front-to-back pans
can be executed by all the logic-steered sur-
round sound decoders that I know of, and
even by passive decoders. However, many
Pro Logic and Pro Logic-compatible de-
coders, including some high-priced ones, fall
flat when called upon to execute convincing
back-to-front panning of the type of sound
described.

However, a properly designed decoder
(analog or digital) would initially present a
distinct surround image that would grow in
intensity and then make a gradual, seamless
transition to the front, thus helping the
viewer imagine that the submarine had
passed overhead. And similarly in The Em-
pire Strikes Back, the rear-to-front move-
ment of the probes.

Among the budget models, the Pro Logic
decoders manufactured by SSI Products
and those marketed by Paramount Pictures
are very adept at executing such pans. Even
my fast-steering and generally superior de-
coder is outperformed by my budget-priced
Paramount Pictures FX 3300.

I would request and hope that in future
issues this aspect of a decoder’s perform-
ance be investigated and commented upon.
I hope this will also get the attention of
manufacturers of surround sound decoders.

Leopold Tamakloe
New York, N.Y.

Indirectly Direct
Dear Editor:

Time to put Anthony Cordesman out to
pasture: He seems to be semantically chal-
lenged. On the first page of his July “Auri-
cle” review of the Pass Aleph 1.2 amplifier,



Cordesman says, “The 1.2’s input signal
goes through a resistor to the input MOS-
FET, through another resistor to a bank of
paralleled output MOS-FETs, and finally
through a power resistor to the load.” On
the next page he says, “the unbalanced in-
put feeds the input stage directly.” Well,
which is it? Direct or through a resistor?
And since when did a path through three
resistors and two MOS-FETS qualify as
minimalism?

And I take definite exception to his com-
ment that the Aleph is rated at a maximum
of 1% distortion but is “said to be well under
0.01% at most power outputs.” If the manu-
facturer says 1%, then 1% it is. Trying to get
credit for much better performance than you
are willing to specify is a trick that’s beneath
contempt. I've grown to expect that from
manufacturers but not from reviewers!

Norm Strong
Seattle, Wash.

Editor’s Reply: The resistor is part of the in-
put stage. In this context, “direct” normally
means that there is no coupling or blocking
capacitor in the signal path. The characteri-

zation of the design as minimalist is based
on its use of only two gain stages, as op-
posed to the more typical three or four. Re-
garding the distortion specification, I think
you are unduly harsh. Many amplifiers pro-
duce very low distortion until they ap-
proach clipping, which means that if only
the distortion at clipping is given, you will
get a misleading picture of the amplifier’s
performance under more normal condi-
tions. This problem can be dealt with either
by specifying distortion at more than one
output level (as Pass has done) or by peg-
ging the rated power somewhat below the
actual clipping level. —M.R.

Hit or Myths
Dear Editor:

I am writing with the hope that my com-
ments will have some impact on the audio
industry, and because this is Audio’s 50th
anniversary. Audio began more as an engi-
neering journal than as a consumer-orient-
ed magazine. For at least the first 30 years,
it remained engineering-oriented, even
though it leaned more and more toward the
consumer. During the last 10 years, Audio

has become mostly consumer-oriented.
Why is this important? Because consumer
audio is currently riddled with misinforma-
tion and Audio has become a major con-
tributor to this misinformation.

Audio is an odd mixture of rigorous test-
ing, well-documented articles written by
knowledgeable people, and a lot of silly
speculation by a variety of people, many of
whom should know better. Because of this,
it is difficult to know what to believe when
reading Audio. Some other publications en-
gage in a much higher degree of silly specu-
lation than Audio, and some even have an
obvious anti-science bias.

It is difficult for a consumer to get good
information about audio equipment these
days, especially about high-end audio
equipment. I have compiled a list of what 1
consider to be 21 high-end audio myths
(see below). These myths are commonly
stated in the pages of many high-end publi-
cations, and many salespeople in high-end
audio salons throw them around as conven-
tional wisdom. It’s amazing the number of
consumers who believe these ideas! I would
challenge anyone to provide good empirical

SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer,

Heart Disease,

Emphysema, And May Complicate Pregnancy.

©1937 R.J. REYNOLDS TOBACCO CO.

“My smokes are real.

Sois the

trouble 'm in’

16mg. “tar”, 1.3
av percigarette




Purchase a Panasonic
DVD Player and we will
reimburse you up to $50
towards your choice of
DVD movies. Buy the
DvD-A100 and we'll
reimburse you for the
purchase price of one
DVD movie title, up to $25.
Buy the DVD-A300 and
we'll reimburse you for two
movies, up to $50. There
are hundreds of movies
already available, like
The Paper, The Shadow,
Babe, and Beethoven.
We know you'll enjoy
them. And getting a rebate
will let you enjoy them
even more.

Time is limited. All purchases
must be made by 1/31/98. See
in-store cmgmn at participating
Panasonic dealers for details.

Panasonic

just slightly ahead of our time

evidence that these are not myths, using
good scientific methodology. I stress the use
of good scientific methodology because it is
painfully absent from most of the material
presented to audio consumers.

For those who would like to get a better
understanding of just how bad things are in
audio, I suggest the following books: Fads &
Fallacies in the Name of Science, by Martin
Gardner, and False Prophets: Fraud and Er-
ror in Science and Medicine, by Alexander
Kohn. These books discuss pseudoscience,
various types of legitimate scientific error,
and forging, trimming, and cooking of data
(cheating). All of these problems, except
maybe cheating, are currently appearing
regularly in the pages of most audio publi-
cations. For those who feel that science is
not an appropriate method of evaluating
audio equipment, | recommend another
book, The Common Sense of Science by Ja-
cob Bronowski.

It is interesting that Audio has published
articles such as Flying Blind: The Case
Against Long-Term Listening by Tom Nou-
saine (March) while it continues to run the
“Auricle”-style reviews that were debunked
in Mr. Nousaine’s article. This is typical of
the mishmash we consumers are constantly
subjected to in the audio press and retail
establishments.

I have targeted Audio for this letter be-
cause it is the only publication that has a
large circulation yet still retains some of the
engineering philosophy that is necessary for a
publication to be able to present information
that has any sense of accuracy or integrity.

The following claims have never been
proven with any controlled experiments,
and in fact, experiments have been done
that disprove most of them. Some do not
even make sense from a logical perspective.

1. More expensive equipment necessari-
ly sounds better than cheaper equipment.

2.The sound of equipment is deter-
mined by design philosophy and not meas-
urable distortion. In fact, the better the
sound, the worse the measurements.

3. Controlled listening tests do not work
with audio equipment. They stress the lis-
tener so that he cannot hear differences that
really exist. Only uncontrolled tests are
valid.

4. All else being equal, high levels of neg-
ative feedback will make a component
sound worse than lower feedback levels.

AUDIO/DECEMBER 1997
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5. Simple circuits (e.g., single-ended
tubes) will sound better (i.e., purer) than
more complex circuits because there is less
in the pathway to change the sound.

6. Class-A amplifiers generally sound
better than Class-AB amplifiers.

7. One of the biggest problems with the
sound of digital equipment is jitter.

8. With digital recordings, 16 bits and a
44.1-kHz sampling rate are inadequate for
good reproduction. Recordings made with
20-bit A/D conversion and 96-kHz sam.
pling rates sound far superior.

9. Cables and other electronics need
time to break in and will sound much better
after the break-in period. This effect is
more obvious with better-sounding (i.e.,
more expensive) equipment.

10. If a product sounds better, it is better.

11. Tube equipment is generally superior
in sound quality (smoother, more liquid) to
transistor equipment.

12. Transistors often sound hard, etched,
and glaring, compared to tubes.

13. Analog audio (especially the vinyl LP)
sounds better than digital.

14. Any audiophile with good hearing
and enough experience can tell the differ-
ence in sound between any two compo-
nents, no matter how good they are.

15. There are some reasons why a piece of
audio equipment might sound good that
have nothing to do with the laws of physics.

16. Some aspects of electronic audio
components can affect the “pace and
rhythm” of reproduced music.

17. A faster woofer will generate better
bass than a slower one.

18. MOS-FETs sound more tube-like
than bipolar transistors.

19. Components must be thoroughly
warmed up to sound best.

20. Components should be matched in
quality (read that as price) for the best
sound. In other words, if your amp, pre-
amp, and speakers are at the high end of the
price spectrum, your cables, CD player, and
other components should be also.

21. A whole range of theories, none of
which are based on resistance, capacitance,
or inductance, are the basis for audio cable
design. Each designer claims that his cable
design, based on /iis theory, is superior in
sound quality to all others.

Charles Butler, Ph.D.
Miami, Fla.



PANASONIC BRINGS YOU DVD.
IT WILL DO FOR MQVIES
WHAT THE CD DID FOR MUSIC.

Remember the firs® tme you heard

a CD? You didn't just hear the

difference, you felt it That's what

Panasonic DVD wil do for movies.

A DIGITAL PICTURE THAT'S TWICE AS

SHARP. You know wiat most rental

movies look like. Now imagine one
tkac's twice as sharp.

e = =i That's the difference
<3¢ i ¥% - VD) can make. DVD
— i€ capable of 500

lines of horizontal resolution? more than
twice that of the indust-y standard for
most rental movies.

QST N——

5.1 CHANNEL DIGITAL SURROUND
SOUND. You can tell ycL re watching a
movie on DVD with your eyes closed. Its
Dolby** Digital {AC-3)t surreund sound
has 6 channels. includinc o~e for a suk-
woofer, for theater-like scun= at home.
MOVIES ARE JUST THE BEGNNING.

DVD is more than just the u #mate enler-
tainment machine play rg movies and
music CDs. One DVD 4 sc zan hold tne
equivalent of 11,500 floppy discs. That
means for comouters. v deo games and
business thz possibilities aie endless.
And that's just the beg rninz. For more
information call toll free 1-8=8 PANADVD.
For an informative fax -ail ~-888-329-
4872. Or see us on the web at www.
panasonic.com. Once ycu #«now all that
DVD can dg, there's nd 100<dng back
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Made possible by

Panasonic

just slightly ahead of Gur time”

2nd g on tv Tomior A7d software cortent.
Delby Digital re acty 3quipment.

'?” al (AC-3) s a wagistered trademark

boratories _izersing Corp.




WHAT'S NEW

Wilson Tenesct Turntable

A comptex sandwich
of elastameric polymer
strucrue-es, rather than
springs. is used to attenuate
motor roise and low-
[frequercy vibration in
the Circle surntable.
Elim:enatirg springs is said
to improve long-term
stability ard to reduce
setup trne to 5 minutes.

Cantilevered, carbon-fiber

Pure =ilver wiring and
propriesary INPOL
circuvitry arz used
througheut the Twin Towers
integrated amp. A Class-A
hybrid design with a tube
input stage and transistor
output slage, it is rated at
30 walts per
channel nte
8 ohms, with less
than 0.5%
harmonic distortion.

All components,
including the
23-step volume
potentioneter, are
said to have been
chosen a'ter
lengthy Estening
evaluatian by

vods are uzed for high-

uercy zrerzy control.
Cquercy =rery

The main dearing is made
of steel and branze, the
platter fon polycarbonaie.
Prices: With ACT 05
tonearr (shoum), $2,995;
with Rega KBZ00 tanearm,
$1,995 (Wilsen Benesch,
c/o Pro Audio Ltd., 847/
526-1646)

For litexatuse, cércle No. 100

PATHOS INTEGRATED AMP

musicians and cudiophiles.
The striking ltalion design
incorposates verfical, fan-
assisted rac’ators to
Jissipate heat. Price: $4,500.
Pathos, =/odk-FiForum,
900/77 +-8279)

For literaturz, ci-cle No. 101

UNIVERS AL

REMOTE

COoONTROL

There are 25 macro
buttons, each capable
of sending up to
10 commands (including
orvoff power sequences),
on the Home Theater
Master SL-8000
preprogrammed
universal remote
The SL-8000 can draw
upon a database of
more than 1,000
audio/video components,
including high-end units,
for its operation and will

control as many as

eight separate A/V
components. Easy use
in the dark is enabled
by back-lit buttons and
a liquid-crystal display.
Price: $938.95. (Universal
Remote Control,
S14/235-2610)

For literature,

circle No. 102

SONY DVD

A R R i e

Separate lasers,
optimized for CD and
DVD playback, are
used in the DVP-S3000
DVD player, which also
incorporates a 10-bit
video D/A converter
to minimize digital
artifacts. A 32-bit
microprocessor is said
to yield superior slow
motion, frame-by-
frame advance, and
high-speed scanning.
Horizontal video
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resolution is specified
at greater than 500 lines.
The player includes
composite and S-video
outputs as well as
coaxial and optical
digital outputs for
connection to
5.1-channel Dolby
Digital (AC-3) decoders.
Price: $599. (Sony,
Sony Dr., Park Ridge,
N.J. 07656)

For literature,

circle No.103



? As you begin your search for the
l ideal home theater audio system,
ask yourselif what’s important:

Is it the size
of the equipment?

e .

! Oris it the size of the sound?

It has long been assumed that bigger equipment means better sound. Not anymore. Bose® Lifestyle
systems allow you to enjoy better sound with less clutter, less equipment and less complication.

A single, 26" high music center replaces an entire rack
of electronics and includes a built-in CD player and AM/FM
, tuner. ® Tiny Jewel Cube” speakers are about the size of a

computer mouse. And hidden away out of view is the

Acoustimass® module for purer, more natural bass. Your favorite
music, movies and sports programs will come to life in a way you

simply cannot imagine. © Home Theater Tech-

nology summed it up by saying, “Everything is
included and carefully thought out.... The performance is awesome.”* @ Please
call for your complimentary guide to our Lifestyle® music and home theater

systems, and for Bose dealers near you. Then compare the size of Bose sound

to the sound of the biggest equipment you can find.

Better sound through researche
1-800-444-BOSE Ext.599 www.bose.com

© 1997 Bose Corporation JN98307G *From a review of the Lifestyle® 12 home theater system
CIRCLE NO. 6 ON READER SERVICE CARD



WHAT 'S N

ENERGY
SPEAKER

Using two 5-inch
polypropylene cone
woofers and a 1-inch
multi-lamjnate dome
tweeter, the AC-300
center-channel speaker
is said to be a high-
performance design
providing a suitable
timbral match to
Energy’s front-radiating
Connoisseur and bipolar
Audissey models

A vented system, the
AC-300 has gold-plated
terminals for biamping
and is rated for amplifiers
as powerful as 175 watts
per channel. The 3-dB-
down low frequency is
specified at 47 Hz.

Price: $400 each.
(Energy. c/o Audio
Products International
416/321-1800)

For literature, circle No. 105

SPERRER

Like its stand-mounted
sibling (the CDM 1), the floor-
standing CDM 7 has a canted
upper baffle that is said to
eliminate high-frequency
reflections and promote fine
imaging. A vented system
with a footprint the size of
a magazine, the CDM 7 uses
a 6%2-inch Cobex-cone woofer
and a second 6%2-inch bass/
midrange driver, the latter with
a long-throw, woven-Keviar cone.
A 1-inch metal-alloy dome
handles frequencies above 3 kHz.
Frequency response is specified
as 40 Hz to 20 kHz, +3 dB, with
6-dB-down points at 30 Hz and
30 kHz. Price: $1,800 per pair.
(B&W, 508/664-2870)

For literature, circle No. 106

MISSI10ON

To celebrate Mission’s 20th anniversary,
worldwide production of the 750LE
(Limited Edition), a mini-monitor with a
5Va-inch woofer and 1-inch fabric-dome
tweeter, will be limited to 7,000 pairs. The
woofer’s cone material, Aerogel, is said to
provide exceptional midrange clarity, and

the inverted arrangement of the tweeter

below the woofer was selected to yield optimum vertical dispersion

and time coherence. The enclosure, made of 1Va-inch-thick medium-
density fiberboard, is finished in burnished rosewood. Price: $500 per
pair. (Mission Electronics, ¢/o Denon, 973/575-7810)

For literature, circle No. 107

— e S e —

Intended for home theater

or stereo systems, the Infrasub-
18 uses an 18-inch cone driver
in a sealed enclosure powered
by a built-in, 400-watt
amplifier. The amp’s
Extended Low
Frequency (ELF) dual
integrator circuit
electronically boosts the
driver’s response below
resonance to yield a flat
acoustical response that
Bag End says extends to
8 Hz, a full octave
below the lowest
audible musical note
(16 Hz). Though 8 Hz
is inaudible, the
company says this
design improves phase
response. Price: $3,295

AUDIO/DECEMBER 1997
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in rosewood (shown) or $1,895
in black vinyl. (Bag End
Loudspeakers, 847/382-4550)
For literature, circle No. 108
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Presenting the “REFERENCE STANDARD” in DVD Performance.

S tudio-quality digital vid=0. Multichannel digital audio. Superb convenience. Unprecedented versatility.
DVD is an amazing entertainment medium — and one that imposes incredible new demands on home
entertainment components.

To meet these demands, Sony has created a “reference standard” DVD playback system featuring our
DVP-$7000 DVD Plaver and SDP-EP9ES Dolby® Digital Processor. Taken individually, each component
has won universal acclaim from the world’s most demanding audio/video critics. But taken as a whole, they
achieve a new level of sight and sound performance.

It was not mere coincider.ce that both of these components came from Sony. Fo- years, Sony has accumulated
experlise from coinventing the Compact Disc, as well as from being one of the principal developers of the
new DVD format. And Sany in-house expertise covers every aspect of DVD hardware and software, including
everything from proprietary digital signal processing and laser optics to motion picture and concert video
production, MPEG-2 eacading, disc authoring, mastering and replication.

Now you can benefit cirectly from this expertise and experience the full potential of DVD performance. Go with
the only company that fuly understands digital video and audio technology. Seny - Defining the Digital Future".
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SDP-EPIES Dolay Digitat Processor

and DVP-S7006 DVD/CD Player




Critics who rarely agree on anything are unanimous in
praising the Sony DVP-S7000 DVD Player. Video
Nagazine stated it “...sets the Reference Standard” and
Videscreen Review” declared it “...our reference DVD player...”
Audio magazine hailed the S7000 for its “dead-on
accuracy” and found it “the most nearly perfect video
product I've had on my bench.”

Awdio/Video Interiors called the DVP-S7000 “...the hot
pice,” while F proclaimed that it “...has gained a reputation

) . ..____“ with videophiles as the best of the current batch of

wony 2 olayers..."” And Stereophile Guide to Home Theater simply
) " : T F ,. co1cluded “...using the Sony, | never felt the urge to
= - change to another player. Its smooth-yet-sharp video
gasiron e 2 *~ pe-formance results in truly film-like images
] 3 ny
W e — — and never disappoints.
DVP-53000 DVD/CD Player

The DVP-S7000 achieves these unparalleled

results by using unprecedented technologies.

Taee’s Sony's proprietary MPEG-2 decoder IC for
sup=rlative picture detail, plus 10-bit video D/A conversion
armicat coawaL v By ~ to extract every ounce of tonal gradation. Component

7 = =, video outputs preserve every last drop of color resolution,
m « ») ﬁ a while our Dual Discrete™ optical pick-up provides

et uncompromised performance
The DVP-S7000 incorporates a full for both DVD and CD. And audio E <
complement of Audio/Video outputs. Cir‘:titry straight from Sony's most .«
adsaced CD players results in ty;
sonic clarity and detail far beyond
the ordinary.

Now she DVP-S7000 has been joined by the more affordable
DVP-33000. It retains much of the performance and
technalogy of its top-of-the-ine sibling, including both coaxial
and optical digital outputs, while adding a new feature:
Augio Priority. This Sony exclusive automatically selects the
5.1-channel mode, regardless of where it's embedded on
the disc. Best of all, there's no need to search through
mens. making it the most convenient way to play.

Whether you choose the Reference Standard DVP-S7000

or th= more accessible DVP-S3000, you'll enjoy DVD Video
perfcrmance that's pure Sony. And you'll have the ideal
comgarion to one of our Dolby Digital processors or receivers.
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DVP-$7000 DVD/CD Piayer
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ek

he Sony SDP-EP9ES Dolby Digital Processor has the

critics applauding. Stereophile Guide to Home Theater
declared that it “offers performance that approaches
the state-of-the-art in digital surround processing...”
while Hifi News & Record Review called it “a truly
maghnificent example of digital engineering...”"’

Furthermore, Hi-Fi Choice says that the SDP-EP9ES
“seamlessly blends the digital sources of hi-fi and home
cinema...”"’ And Home Enxtertainment states it “could be
the one product that finally bridges the gap between
high end digital hifi and the best home cinema has

to offer.”"”

This remarkable component brings home all the excitement,
impact and control options that Dolby Digital (AC-3°) surround
provides. Unlike Dolby Prc Logic® decoding, Dolby Digital
reproduces full bandwidtt, with more than 90 dB of
separation between all six channels. So you hear movie
soundtracks and concert ideos that are more dynamic, more
dimensional and more corwincing. In short, it's a crucial part

of the total DVD Video experience.

STR-DAOESG Dolby Digita Receiver

And only Sony provides Dolby Digital decoding with a
difference. For added reaism, our exclusive Digital Cinema
Sound™ modes allow you to enhance DVD playback using
m .. soundfields that are exact acoustic
€ Digital replicas of actual Hollywood sound
B Cinema steges. You'll also hear Dolby Digital
s ® Sound

as it was meant to be heard, thanks

to our higher performance
24-bit digital signal prccessing, as well as - __ l
the same digital filters and D/A converters that :._. .l' |
are built into our acclaimed CD players. Conventional Voitage Type D/A Converter

Plus, unlike many Dolby Digital decoders, Sony ;lll I I

products let you customize sound parameters t0 goes current Pulse D/A Converter
match your specific room requirements, includ-

ing everything from digital equalization and dynamic range

compression to bass redirection functions.

Finally, no one offers more Dolby Digital solutions than Sony.
Both our reference standard SDP-EP9OES and our more
affordable Dolby Digital Frocessor can be connected to any
Dolby Digital-ready receiver. Or choose from four receivers
with built-in Dolby Digital decoding, including our new
flagship, the STR-DA9OESG. Each boasts the full bandwidth
multichannel power and comprehensive control that you
expect from Sony.

It all adds up to more wavs to maximize your DVD experience.

Dolby Digital
Decoding with a difference.

Custamize sound to match speaker placement.

* Front: Large/Small

* Canter: Large/ Smail/No

* Raar; Large/ Small/No

* Sabwoofer: Yes/No

Adjust delay parameters to fit room requirements.
* Front: 3 to 40 feet

® Canter: 1to 6 feet

® Rzar:1to 6 feet

Set volume for individual channels.

* F-ont L/R Balance -8 to +8 dB

* Rear L/R Balance -8 to +8 dB

* Center -10 to +20 dB/Mute

* Rear-10 to +20 dB/Mute

* Subwoofer -10 to +20 dB/Mute

Achiave the highest level of Dolby Digital performance.
* M-bit DSP decoding

Exclusive Digital Cinema Sound™ modes
\iirtual 3D modes

Dolby Pro Logic backward compatibility

Cigital EQ or digital bass/treble controls
Cigital dynamic range compression

Eass redirection function

Calibration test tone

Eypass mode (SDP-EPSES, E800)

Direct pass mode (STR-DASOESG, DASOES, D=10156, DES15)
Digital Master Volume (SDP-EPSES)

Muitiple Dolby Digital inputs
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At Sony, we understand that even
reference standard components
require cutting-edge software to
achieve outstanding performance.
So if you purchase a Sony DVD
Player together with a Sony
Processor or Receiver with
Dolby® Digital decoding between
October 1, 1997 and January 31,
1998, you can select two DVD
Movies and two DVD Concert
Videos from Columbia TriStar
Home Video and Sony Music
Entertainment for Free, from the
titles listed below — a $100 Value.
For Coupon and more Information,
see your Participating Sony Dealer.
It's just one more reason why you
should demand nothing less than
Sony, if you want nothing less
than “reference standard” DVD
performance.

Jerry Maguire - Sleepless in Seattle « Matilda - Legends of the Fall - Desperado - Cliffhanger

PEvebiy bitntey

DESPERAND

J«J  Neil Diamend Greatest Hits Live - Gloria Estefan The Evolution Tour: Live in Miami - Stevie Ray Vaughn

Live from Austin, Texas - Mary Chapin Carpenter Jubilee, Live at Wolf Trap - Luther Vandross Always & Forever- Sesame Street Eimo Saves Christmas

| NEIL DIAMOND
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SONY.

Sony Electronics Inc.

1 Sony Drive

Park Ridge, NJ 07656
http://www_.sony.com

©1997 Sony Electronics Inc. Al rights reserved. Rep-oduction in whole or part without written permission is prohibited. Sony, Defining the Digital Future,
Dual Discrete and Digital Cinema Sound are tracemarks of Sony. Dolby, Pro Logic and AC-3 are trademarks of Dolby Laboratories Licensing
Corporation. 1. Stereophile Guide to Home Theater, Ninter, 1997. Reprinted with permission. 2. Home Theater, June, 1997. Reprinted with permission.
3. Video Magazine, April, 1997. Reprinted with permission. 4. Widescreen Review, September 1997. Reprinted with permission. 5. Audio Magazine,
January 1997. Reprinted with permission. 6. Audior/ideo Inferiors, September, 1997. Reprinted with permission. 7. F/, October, 1997. Reprinted with
permission. 8. Audio Magazine, July, 1997. Reprinted with permission. 9. Stereophile Guide to Home Theater, Winter, 1997. Reprinted with permission.
10. Hifi News & Record Review, September, 1997. Reprinted with permission. 11. Hi-Fi Choice, July/August, 1997. Reprinted with permission.
12. Home Entertainment, July/August, 1997. Reprimted with permission. ©1997 Columbia TriStar Home Video. All rights reserved. Neil Diamond -
Greales! Hits Live ©1988 Arch Angel Television Prductions, Inc. / "Columbia” Reg. U.S. Pat. & Tm. Off. Marca Registrada. Gloria Estetan - The
Evolution Tour: Live in Miami ©1996 Sony Music Ertertainment Inc. / “Epic” Reg. U.S. Pat. & Off. Marca Registrada. Stevie Ray Vaughn - Live from
Austin, Texas ©1997 Sony Music Entertainment Ir= Mary Chapin Carpenter - Jubilee, Live At Wolf Trap ©1995 Sony Music Entertainment Inc.
Luther Vandross - Always and Forever - An Evenig of Songs at Royal Albert Hall. ©1997 Sony Music Entertainment inc. Sesame Street — Eimo
Saves Christmas ©1997 Children's Television Workshop (CTW). Sesame Street Muppets ©1997 Jim Henson Productions, Inc. “Sesame Street” and

Sesame Street sign are trademarks of CTW, “Sony Vonder" s a trademark of Sony Corporation. Al rights reserved. Sony Music Entertainment Inc.,
550 Madison Avenue, NY, NY 10022.




Does Swapping CDs

Damage Player?
I have a top-loading CD transport and
a separate D/A converter. Because I

am an erratic listener (playing a couple of

songs on one CD, switching to another, and so
on), I worry that frequently opening and clos-
ing the transport lid inight damage it—Eric
]. Brock, West Chester, Ohio

I can’t imagine any harm will be done

by inserting and withdrawing many
discs during a listening session. I use a rather
inexpensive player and often play short se-
lections from many different CDs. The
drawer on my player still works fine. If any-
thing, the lid of your CD transport should be
even simpler mechanically than a CD draw-
er. I believe your transport (which likely cost
far more than my entire player) will stand up
under your listening conditions.

Wiring Shielded Cables
What is the best way to wire shielded
cables and their associated connectors?
I always wire XLR connectors so that the
shields are attached to pin 1 but also to the
shell. This avoids hum if I touch the shell
when the equipment is operating. Where the
cable has an XLR connector on each end, |
connect the shield to pin | on both ends of the
cable. Some people tell me that it is best to
hook up the shield to just one end. I connect
the signal return (ground) 1o both ends, usu-
ally pin 2. Sometimes I need to wire a cable
with an XLR on one end and a phono plug on
the other. I connect the shield only to the
phono plug but connect the ground to the
phono connector and the XLR. Is this cor-
rect>—Donald Bisbee, Columbus, Ohio
Let’s start with your XLR-to-phono
hookup. I approve of your wiring
method but only if the phono plug feeds
the input of a component. In instances
where the shield is to be grounded at just
one end, [ have always made it a practice to
designate that end the input end—i.e., the
end of the cable that connects to an input
jack of a component.

Where there is a shell ground terminal,
use it just as you have. It is there to keep
hum from being produced when touching
the shell.

The input end of an XLR-to-XLR cable
(i.e., the end that plugs into an XLR input)
is usually the male connector. This, then, is
the end to which the shield is to be sol-

AUDIO [[SHINES
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dered. As you said, the signal ground must
be soldered to each connector. Usually such
cables are used in balanced circuits. In this
application, neither of the signal conduc-
tors is grounded, so they must be soldered
to each end of the cable.

If an XLR cable is to be used as an exten-
sion, however, things change. In such a case,
ground the shield to pin 1 on both ends of
the cable. Failure to do so will mean that the
shield won’t be carried through.

CD Changer Black-Out
Q When I turn on my five-disc CD

changer via my receiver’s AC outlet,
sometimes the laser will not read any of the
discs. Also, if I open the carousel drawer and
press the proper disc number, instead of it
closing and the disc playing in the normal
way, the drawer stays open. The changer will
then indicate it is trying to play the disc with
the drawer open. However, if I shut the power
off and then turn it back on, the problem is
fixed. What is wrong here? Is my powered
sub, which is close to the equipment rack, dis-
turbing the player’s laser’—Brad Weintraub,
Highland Park, I1L.

We can be certain that the powered

subwoofer is not responsible for the
problems with your CD changer. I think the
culprit may be insufficient AC power-line
voltage. You mention that the CD changer
is plugged into a convenience outlet on
your receiver and that you turn the equip-
ment on all at once, which includes the
player. Have you tried turning off the CD
changer and keeping it off until the rest of
your hi-fi system is powered up? If so, did
the player act normally when it was (sepa-
rately) turned on? If it did, this means that
your equipment draws enough initial cur-
rent to cause a momentary drop in line
voltage at the instant you turn everything
on. It may be that the CD changer is react-
ing negatively to this and failing to “boot
up” properly. If the difficulty persists even
when you turn the changer on separately,
then there is an inherent problem in the
machine and it should be serviced by a
qualified technician.
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Transferring Slides to Video

I 'want to transfer some slides to video-

tape and add musical accompaniment
to the resulting video. I assue the music will
have to be recorded on the VCR’s linear track.
But how do I connect a CD player to the
VCR’s microphone inpur and not overdrive it,
as the CD player produces more output than
the mike input will tolerate?—Paul Davis;
Torrance, Cal.

Almost all VCRs have line-level audio

inputs that will accept the output of
your CD player and work just fine. If all you
have is a pair of mike inputs, you can solve
your problem by using attenuating cables or
adaptors made for this purpose (available at
Radio Shack stores or from DB Systems,
603/899-5121). Make sure the cable has ap-
propriate connectors for your equipment.

Most Hi-Fi VCRs are designed so that the
incoming audio is recorded on both the Hi-
Fi track and the linear edge track, to main-
tain compatibility with non-Hi-Fi ma-
chines. But not all VCRs permit the audio
on the linear track to be replaced after it’s
been recorded. To accomplish this, your
VCR must have a function called “audio
dubbing,” engaged with a switch, in which
the linear track is erased and rerecorded
without harming the video.

There is no VCR that permits replacing
the audio on the Hi-Fi track after the initial
recording of video information. This is true
even when no audio was recorded during
the taping of the video. Attempting to add
audio later will erase the video information.

If you wish to use the Hi-Fi tracks to
record the music, you will have to time the
music and the video information and
record both simultaneously. You may have
to fade the music as video ends. The process
can become involved, and you might want a

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



second person to help you cue video and
sound. If you use the linear track, you can
do the work in short segments and rerecord
the music if you make a mistake. But it still
requires careful planning and timing to ef-
fect a smooth, seamless presentation.

Replacing

an Old Power Transformer

Q I am trying to get my equalizer re-
paired. Two technicians have told me

that the power transformer must be replaced

but that it is impossible to find. Is there any

way to locate such a transformer?—Stephen
Russell, Sr., Tarrytown, N.Y.

Try contacting the equalizer manu-

facturer, if it is still in business. Many
companies keep parts in stock for seven
years or more, and you may get lucky. If you
can’t obtain the part, try to get a copy of the
service manual (you may be charged for
this). The various voltages needed will be
listed in the manual, and that should enable
you to find a substitute transformer. Of
course, the maker may not be able to pro-
vide such a manual, but you’re not out of

Make your
tertainment syste

L unstoppab

Strata

Back-up Power Supply, Surge Protector,
and Power Control Center in QNée.

Uninterruptible
Power Supply

Every little hiccup in the power
lines eats away at your investment
in your valuable electronics!

Never again, thanks to Strata’s
constant supply of clean,
regulated, battery-supported
power. You'll never lose a timed
VCR tapin 3 or have to reset your
clocks and programs due to a
power outage. You'll protect
your electronics against ongoing
damage from power
fluctuations, too.

Protect your investment in your home electronics!

Surge Protector

Not even a Iightning strike can

get past Strata. You'll get

protection UF t0 570 joules for

eveg type of connection —
outlets, cable TV lines,

and phone wires, too, with

a repair or replacement

530,000 Guarantee.

Complete Control

The detachable control panel
provides cn/off control of 5 of
your conr=cted devices, plus
a dynamic display with
continuous info about your
power corditions, back-up
time, surg2 events, and more.
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luck—yet. There’s always Radio Shack,
which claims to be able to repair any elec-
tronic device. See if they can fix the equaliz-
er. If you’d rather do the job yourself, Radio
Shack also sells schematic diagrams on spe-
cial order. (I have even obtained some non-
audio schematics from that source.)

With the schematic in hand and the re-
quired voltages shown, you can then look in
parts catalogs for a substitute power trans-
former. It’s likely you won’t find an exact
physical match for the old transformer; you
may have to attach the new one to the back
panel of the equalizer and run the leads in-
side. If you really like your equalizer, the ex-
tra work is worthwhile.

If the original transformer has several
windings and a replacement unit cannot be
located, it may be possible to find two sepa-
rate transformers that, used together, will
provide all the voltages you require.

If none of this works out or if you are
desperate for the exact part, take out a clas-
sified ad in Audio.

If that fails, there is one final option: Ad-
vertise for an equalizer just like yours, same
make and model. Even if it’s inoperative,
perhaps the transformer is good and you
can substitute the good one for the bad one.
Of course, if the second equalizer operates
and the price is reasonable, buy it and keep
the old one for spare parts.

Preamp vs. Amplifier
Q Can you explain the difference between
a preamp and an amplifier? I don’t un-
derstand why an amplifier can’t do the job of
a preamp.—Rob Arrabito, Toronto, Ont.,
Canada
The matter of having separate com-
ponents—a preamp, amp, tuner, and
so on—goes back to the early days of high
fidelity. Audio buffs wanted to be able to
change certain parts of a sound system and
keep the remaining pieces.

If you think of a modern receiver, it con-
tains a tuner (to pick up radio stations), a
preamplifier, and a power amplifier, all on
the same chassis. Similarly, what some peo-
ple call an amplifier is often an integrated
amplifier, because it integrates the functions
of a preamplifier and a power amplifier on
a single chassis. (However, it lacks a tuner; if
it had one, it would be a receiver.)

Preamplifiers and power amplifiers can
be purchased separately. A preamplifier

AUDIO/DECEMBER 1997
26



contains all of the operating controls—vol-
ume, balance, tone, source selector, tape
monitor, and (usually) the circuitry needed
to boost the tiny output (a few millivolts) of
a phono cartridge to a level (about I to 3
volts) that will drive an amplifier to its full
output. As a low-level device, a preamp’s
output is not measured in watts but in
volts. For this reason, a speaker cannot be
connected to it. Because a speaker driver is,
essentially, a reciprocating electromagnetic
motor, it requires considerable voltage and
current to supply the mechanical energy to
pump air and fill a room with adequate
sound pressure. A power amplifier gener-
ates the power (expressed in watts) needed
to drive a speaker.

The power amplifier may have no con-
trols other than an on/off switch. If it has
any, they will likely be limited to one-time
use-and-set functions, such as input level or
bridged/normal operation.

Background Hiss from Speakers
When my pair of mono amps is on but
sitting idle (with my preamp’s volume

control turned all the way down), I hear ex-

cessive hiss from the speakers. 1 have tried
various grounding methods, plugged up all
the unused inputs on the preamplifier, and
even moved the system to another location in
my house to see if the probleim was related fo
the AC wiring. Nothing has helped. What’s
wrong?—Jason Levert, Westfield, Ind.
Probably the sensitivity of your two
power amplifiers is too great for the
preamp you are using. You are hearing hiss
produced by the stages that follow the vol-
ume control in the preamplifier circuit.

Because they are after that control, the hiss

cannot be reduced by turning down the

volume.

If the power amps have input level con-
trols, turn them down until the hiss disap-
pears. Be sure you maintain channel bal-
ance. What you should strive for is a happy
combination of little or no hiss and the abil-
ity to better control the volume. As it is now,
most of the volume control’s range you use
probably is in the first quarter or third of its
rotation. By reducing the power amplifiers’
sensitivity, the usable range of the volume
control will be expanded.

If the power amplifiers lack level con-
trols, you can add them internally (if there’s
space) or externally. Or, if you’re handy
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with a soldering irom, you car construct a
simfle vol-age divider, which is all a szand-
ard volum: control & Inasmuch as the di-
vide- cons sts of two resistars “or each am-
plifier, it’s likely you ~ill find space msice
the chassis to install 1l.is simple c:rcuit.

I would start with resistor values of 39
ard 10 kilohms. (Wet:age is not at all criti-
cal.) One ead of the 10-kilohm resistor is
grounded; the other lead conaects to one
erd of the 39-kilohm resistor. The remain-
ing ead of the 39-kilohm redstor is con-
nectzd to the hot te-minal of tte amplifier’s

input jack The junction of the t~o resis-
tors is conectec to the wire thzt was orig-
inally soldere 1 te that terminal.

This cirzert will supply a 12-d= redae-
tion in sexsiiv:ty and, naturelly, hiss It
there is szill two much hiss, decreas=the val-
ue of the 12-kilohm resistor experimentally
unti_ you fiad ome that’s ample but doezn’t
force you -o set the prezmp’s volume con-
trol so hig- that the preamp is overdriven
If that happans, and you still have obvious
hiss, the p-emnp or the amps are -00 noisy
and should tez checked cut. f

DETAIL YOU CAN
FEEL.
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r exclustve Magnatiz Liquc
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JOHN EARGLE

DVD AUDIO UPDATE
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he first DVD format, DVD-
Video, has gotten off to a good
start, and I believe it is des-
tined to be as successful as the
Compact Disc has been. Just
&% as CD has demonstrated tech-
nical advantages over the vinyl LP,
DVD has comparable advantages
over laserdisc—and it costs less than
laserdisc. When second-generation
players come on the scene, and when
the software catalog reaches critical
mass, sales will climb rapidly.
Meanwhile, there is much talk
about a future DVD-Audio format,
usually in terms of up to eight chan-
nels at a resolution of 24 bits and a
sampling rate of 96 kHz. This would
be a straightforward extension of the
PCM audio specifications included
in the existing DVD-Video standard.
This is not the only possibility, how-
ever, as Sony and Philips are propos-

-

ing Sony’s Direct Stream Digital
(DSD) bitstream recording process
(see “Currents,” October 1996) as
the basis for DVD-Audio.

For their part, record companies
are reluctant to manufacture prod-
uct for a new
format unless it
will somehow
be backwardly
compatible
with the exist:
ing universe of
CD players. This
basic require-
ment calls at
least for a double-sided disc or, alter-
natively, a single-sided, dual-layer
disc. In either event, the resulting
discs may be more expensive to
manufacture than normal CDs.

Given the many techno-musical in-
terests at hand and their multiple
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IT WOULD BE FOOLISH
TO INVENT A SYSTEM
THAT NOBODY IN THE

RECORDING BUSINESS
WANTS TO USE.

agendas, it is easy to sce how the defin-
ition of a primarily audio-oriented
DVD format may be up in the air for
some time. Even if there should be
formal agreement on a standard, there
is no assurance that product will be
made for it. As a warning to ourselves,
let us state that it would be foolish to
invent a system that nobody in the
recording business wants to use.

We shouldn’t have to wait indefi-
nitely to see what will happen. What
we need is a bridge to the future by
which certain hypotheses can be test-
ed now. Foremost is the question: [s
there really life for surround sound
music without a moving picture? |
am convinced the answer is a re-
sounding “ves,” but we don’t know
the particulars. Should the approach
be one of relating recorded perform-
ances to the concert hall experience,
via direct-ambient recording tech-
niques? Or will future listeners want
to be immersed in a more active
sound field, like those to which they
may have become accustomed via
movie soundtracks?

Another big question is how many
channels are really needed for music
without picture. Two-channel stereo
has been so finely honed over half a
century that many serious music
lovers believe nothing more is need-
ed. Five-channel represents a starting
point; the three channels across the
front give absolutely stable imaging
in the traditional stereo sense, and
the stereo pair of surround channels
offers numer
ous options for
creating an am-
bient backdrop
to the overall
presentation.
No height in
formation is
conveyed, how-
ever, and no
hard side images are possible with
the normal speaker configuration.

Fortunately, we do have that
bridge to the future I mentioned, by
which we can begin to investigate
these questions. The discrete multi
channel audio systems used for

Hlustration: Marina Sugona



Limitations Dissolve. All Possibilities Emerge.
The New TheaterMaster Line.
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3rd Generation: TheaterMaster now offers 3rd generation technology. Up to 12 previously separate circuits
have been integrated onto cutting-edge IC's, enhancing performance, upgradability, and reliability.
Flawless decoding of Dolby Digital, DTS, HDCD; Dolby Pro-Logic™ and audiophile stereo is now possible

at prices that will amaze you. You, the consumer, benefit most from this price/performance revolution.

Sound: Extraordinary. The original TheaterMaster was used by Hollywood to produce over 200 AC-3 movie
releases. New enhancements in EAD’s award-winning Acculinear” and Digital Flywheel™ circuitry actieve

even greater levels of sonic realism and emotional involvement. Purity that establishes a new standard.
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Audio Catalog

At Cambridge SoundWorks we make unique, critically

acclaimed speakers and music systems designed by

Henrv Kloss (founder of AR, KLH & Advent). We sell

them—and components from companies like Sony,

Pioneer, Harman Kardon, Carver and others—factory-

direct, with no expensive middlemen. Call today and

find out why Audio magazine said we may have “the

best value in the world.”

¢ Call roll-free - 8AM-Midnight (ET), 365 days a year
even holidays.

¢ Save hundreds on components and systems from
Cambridge SoundWorks, Sony, Pioneer, Aiwa,
Harman Kardon, Carver, JVC and more.

+ Audio experts will answer vour questions before
and after you buy.

* 30-Day Total Satisfaction Guarantee on all products.

Great Sound.
No Risk. Only *99%

(Introductory Pnce)
PCWorks™by Henry Kloss - Our newest compact,
amplified multimedia speaker system. The most
affordable audio system we know of that produces
very accurate, very realistic, wide-range sound -
including terrific bass.
“You'll be hard-pressed to find a better set

of speakers for twice the price”

magazine Q _ \\\\
I- 800 FOR-HIFI

SOUNDWORKS

Critically Acclaimed. Factory-Direct.

311 Needham Street, Suite 104, Newton MA 02164
Tel: 1800-307-4434  Fax. 617-332-9229
Canada: 1800-525-+434  Outside 1" S, or Canada: 6173325936
World Wide Web Address: www.hifi.com
L Ine PCWorks 1 trademark of Cambndge furks, Inc.
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movie soundtracks on DVD and laserdisc
can also be applied to multichannel music
recordings. All of these, however, employ
some form of perceptual coding for data re-
duction, to reduce the amount of storage
space required on the disc enough for five
or six channels of audio to fit alongside all
the video information. And that raises the
question of just how good those methods of
audio data reduction really are.

The answer is, far better than most peo-
ple think. I have heard my own discrete
five-channel mixes reproduced via Dolby
Digital (AC-3), DTS, and MPEG-2 and
have been aware of no artifacts at all, espe-
cially when those systems are operated at
their higher data rates. This is not to say
that perceptual coding audio systems are
necessarily bulletproof, as classical music
does not normally stress them greatly. But it
is music we are concerned with here.

You can already hear some of this work
in progress. For more than a year, Digital
Theater Sound has been issuing 5.1-chan-
nel music programs on specially encoded
CDs that must be played through the digital
output of your CD player into a DTS de-
coder. Now, with DVD, a larger audience
opens up. Home theater has given rise to a
large population of five-channel loud-
speaker setups that have mostly been repro-
ducing Dolby Pro Logic decoded matrix
surround. This environment, now being
outfitted with DVD players, will extend
true, discrete five-channel playback capa-
bility rapidly in the general marketplace.

In August of this year, Dolby Laborato-
ries and Delos International issued a multi-
purpose DVD. The program consists of:

1. Tchaikovsky: “1812” Overture. Andrew
Litton conducting the Dallas Symphony
Orchestra and Chorus. This is a five-chan-
nel direct-ambient recording, presented on
the DVD in Dolby Digital operating at a
data rate of 448 kilobits per second (the
higher of the two multichannel AC-3 data
rates officially supported in DVD-Video).

2. Four Dolby film trailers (titled Train,
Egypt, City, and Canyon) for demonstrating
sound in Dolby Digital.

3. Two bonus music tracks: a stereo, 16-
bit PCM version of the “1812” Overture (as
issued on the Delos CD DE 3196) and a
five-channel Dolby Digital version of
Richard Rodney Bennett’s Barcarolle for pi-
ano, played by Carol Rosenberger.
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4. Audio test signals, including various
reference level and channel checks, polarity
checking, and swept frequencies for all
channels.

5. Video test signals for determining pos-
sible crosstalk of video into the audio signal
output and for determining the overall sys-
tem noise floor.

There is also a “hidden” bonus track of
the “1812” Overture accessible only on those
DVD players that can accommodate Dolby
Digital at its maximum data rate of 640
kilobits per second.

The audio portions of this DVD enable
the listener to make some important com-
parisons. The stereo version of the “1812” is
the same as on the Delos CD, but transcod-
ed from the 44.1-kHz CD sampling rate to
DV D’s 48-kHz rate. Those two channels are
identical to the left and right front channels
in the five-channel Dolby Digital version,
thus permitting a direct comparison be-
tween normal PCM (without data reduc-
tion) and Dolby Digital. And if you have a
player that can handle the 640-kbps AC-3
program, you can make a three-way com-
parison: linear PCM and Dolby Digital at
two different data rates.

As noted above, the surround sound ver-
sion of the “1812” Overture is most definitely
of the direct-ambient type, which I think
best fits the needs of the music. The direct-
ambient approach can be combined with
certain special effects, such as off-stage in-
struments and ensembles. The works of
Hector Berlioz come to mind here. As an
example, Delos released earlier in 1997 a
CD of the massive Berlioz Te Deum, record-
ed in New York’s Cathedral of St. John the
Divine. The work was originally performed
in the church of St. Eustache in Paris, mak-
ing use of the organ in the rear gallery, with
orchestra, choir, and soloist located at the
front of the church. The CD, of course,
places the organ in the middle of the rest of
the performers, but in the surround sound
version we can experiment with putting the
organ in the rear, inasmuch as we recorded
the rather closely miked instrument with its
own dedicated stereo microphone pair.

What I hope we can create during this in-
terim period, before the finalization of
DVD-Audio, is a public forum where the
end user can participate in the evaluation
processes, not only of what works musical-
ly, but of what is important technically. A
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How Do You Imgrove On Two Of The Most

Highly Acclaimed

Believe us, it isn't easy.

Our Enseinble and Ensemble II are among the
most popular - and most critically acclaimed
speaker systems of all time. Designed by our co-
founder, Audio Hall of Fame member Henrv Kloss
(founder of AR, KLH & Advent), they deliver very
realistic, wide-range sound...without filling your
living room with huge hoxes. And because we sell
them direct to you, the consumer, with no expensive
middlemen, they offer an unprecedented
combination of high performance and high value.
After almost 10 successful years, we are now
introducing new, improved versions of these classic
speakers.

New Ensemble & New Ensemble 1.

In the new models, much remains the same .
Ensemble’s dual subwoofers and Ensemble II’s single
subwoofer haven't changed. In fact the overall 1onal
halance, dispersion and frequency range of the new
mocdlels is essentially identical to the original
speakers. And we've kept our affordable, factory
direct prices. Here's what's new:

New Satellite Design.

The satellites for New Ensemble and New
Ensemble Il feawre a new tweeter, redesigned
crossover and a stvlish new cabinet with tapered
walls and a Nextel-coated grille. Acoustically identical
to the original satcllites, the new designs look better,
feature improved power handling and offer increased
flexihility in mounting options.

Improved Power Handling.

While the original Ensemnble and Ensemble Il had
formiclable power handling capability, the new
models employ even more robust construction, with
a resulting increased ability to be used with today's

modern high-current amplifiers. New Ensemble and
New Ensemble il can safely be used with any
amplifier designed for home use.

New Industry-Best 10-Year Warranty.
e feel this new design sets new standards for
reliability in our industry. We're backing it up with an
industry-best 10-vear limited parts and labor
warranty.

What critics said about the
original Ensemble and Ensemble Il

Ensemble has “...crisp balanced sound...stereo
imaging is phenomenally sharp — some of the best
I've heard...the dynamics are stunning... some of the
speakers I'm comparing it to cost $1900 to $2800."
-High Performance Review

Ensemble may be “the best value in the world...a
winner." -Audio

“Ensemble delivered a smoother output than many
larger and more expensive speakers. It hard to
imagine going wrong with Ensemble.

-Stereo Review

“Ensemble can provide big-speaker performance
from a package that takes up little more room — or
money —than mini speakers...another hi-fi
milestone.” -CD Review

“Ensemble II, like its companions in the Cambridge
SoundWorks lineup, performs so far beyond its
price and size class that it can be compared only
with much larger speakers at substantially higher
prices. Ensemble !l is appreciably cheaper than its
competition, yet in our opinion it can hold its own
against any of them in overall performance...an
outstanding value.” -Stereo Review
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peaker Systems Of All Time?

NOW THRU DEC
CALL 1-800-FOR-

ON ORIGINAL ENSEI?{.E & ENSEMBLE Il
I

BER 28,1997
FI FOR DETAILS

The Same Factory-Direct Prices.
We're able to offer these new, improved models ai
the same, factory-direct prices as the originals.
New Ensemble Factory-direct price: $599.99
New Ensemble Il Factory-direct price: $499.99

Satisfaction Guaranteed
Like all our products, New Ensemble and New
Ensemble 11 are backed by our 30-Day Total
Satisfaction Guarantee. Listen in your home, with
vour music. If you aren’t happy with them, retum
them for a full refund. There’s virually no risk.

To Order, For A Free Catalog, Or For
The Nearest Store Location, Call

1:800-FOR-HIFI

(1-800-367-+434)
SOUNDWORKS

Critically Acclaimed. Factory-Direct.
311 Needham Street, Suite 104, Newton, MA 02164
Voice: 1-800-367-443+  Fax: 617-332-9229
Canada: 1-800-525-+434  www hifi.com
Outside U.S. or Canada; 617-332-5936
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Power thermal protect

Before you buy an expensive power amplifier, read the fine print.

The GFA-5802

is the culmination
of years of

award winning
experience in the
design and
manmifaclire of
affordable high
performance
components.

Adcom’s dedication 1o uncompromising sonic
reproduction, innovative circuit design, and the highest
quality electronic parts guarantee that, dollar for dollar, you're
getting the best value in the audio world. At 300 waits per
channel into 8 ohrns and 450 watts per channel into 4 ohms®,
our new GFA-5802 combines innovative all MOSFET circuitr
with a tremendous power supply to outperform the so-called
“super amps” retailing for two to three times the price.

To produce this remarkable amplitier, Adcom started
with an enormous toroidal power transformer. Totally separate

secondary windings and independent ground connections
ensure each channel is completely isolated from crosstalk and
AC line interference. Lots of clean power for lots of clear and
powerful sound. Even the neighbors will enjoy it.




In addition to the
GFA-5802's  main
toroidal transformer, a
separate  front  end
transformer is  used.
This additional device
isolates the front end
input stages from the
main output section
s0 any peak demands
from the output stages
will not decrease the
operating voltages for
the input sections.
This design also con-
ributes  to  improved
separation at the inputs
tor predse soundstaging
and imaging,

Adcom’s new GFA-
5802 power amplifier
also has exceptionally
large capacitors to
store large amounts of
DC current for supply
to the speakers.

This large storage
capacity means  that
the amplifier won’t be
starved  for power
when you're  driving
low impedance and/or
inefficient speaker
systems. Now  your
speakers  and  your
music can sound the
way you expect them
to. All the time.

The simple, well
organized design of
the GFA-3802's glass
epoxy circuit boards
ensures  outstanding
and reliable opera-
tion. Using only
single-ended  Class
“A" circuitry in the front end, the Adcom GFA-5802
delivers the pure sound that other amplifiers can only talk
about. All devices are precision matched for maximum per-
formance, negligible distortion, and higher output currents.

We use only International Rectifier HEXFETs
transistors in the signal path of the Adcom GFA-5802.
These HEXFET circuits are reference grade, hybrid
MOSFET transistors which reproduce all the punch and
muscle of bipolar devices but with the musical sound of
tube amplifiers. And since the GFA-5802 has only
three gain stages it outperforms comparable amplifiers
which usually have five stages or more. The shorter the
path of power resistance. the better the sound.

The GFA-3802 comes with versatile binding
posts for casy speaker hook up. Accepting either
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standard stripped or “tinned” wires, single or dual
banana plugs or spade lug connectors, the GFA-5802 is a
great match for any system. And since it can drive
virtually any speaker system regardless of its impedance,
even the most demanding speakers will sing beautiful
music. Additionally, the GFA-5802 comes equipped with
two sets of binding posts for each channel. These extra
binding posts allow the GFA-3802 to accommodate
speaker systems that have “hi-wire” compatibility.

Adcom makes sure that the sound created by
your other components can be flawlessly transferred to
the GFA-5802’s balanced power and optimum circuit
technology. The GFA-5802 is equipped with two types of
input connectors for complete compatibility, high quality
gold-plated RCA jacks and XLR jacks. The
GFA-3802's professional grade three pin XLR jacks
provide positive, negative, and shield properties. The
result is a balanced line connection between the
GFA-3802 and your other components. This connection
is essentially immune to electromagnetic and radio
frequency interference and provides a  significant
reduction in common mode noise.

Dependable technology and efficient use of the
highest quality parts make the GFA-5802 one of the most
sought after audiophile products in recent years. And
because it's an Adcom component it will benefit from a
high resale value and an outstanding dealer service
network. After you hear the GFA-5802 you'll agree that
it's an incredible value in high-end audio.

The most important detail to look for before
you buy your next amplifier is the Adcom name. Adcom
audio and audio/video components are designed to be
second to none. It's this driving passion for accurate,
musical sound and performance that has made Adcom
components sought after by the discriminating
audiophile. Through a combination of technology and
innovative engineering techniques, the Adcom GFA-5802
is quite possibly the best amplifier you may ever hear.
From its toroidal transformer and giant capacitors to its
reference grade HEXFET circuitry, the Adcom GFA-5802
is built to be the best amplifier money can buy.

To listen to all the GFA-5802 has to offer, call
1-800-882-9296 for the Adcom dealer nearest you.

Your ears will thank you.

And so will what's between them.

ADCOM

Designed for your ears.
And what's between them.
i1 Elkins Road ¢ East Brunswick, N.J. 08816 = 1J.S.A.

Tel: 732-390-1130 * Fax 732-390-5657
Web: http://www.adcom.com

*20 to 20,000 Hz with both channels driven at less than 0.18 THD
CIRCLE NO. 19 ON READER SERVICE CARD
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KEN KESSLER

THROUGH
THE GRAPEVINE

cratch a journalist and you’ll
find a yenta. Sorry, but it’s in
our nature to gossip; we are,
after all, news gatherers and
disseminators. And the ulti-
mate in gossip-fests are the
various hi-fi shows, where it seems
that, after hours, we have nothing
better to do than wallow in rumor,
hearsay, innuendo, and, in some cas-
es, lies. Fortunately, little of this stuff
reaches print because libel laws and
common sense keep all but the most
idiotic and self-destructive of editors
from publishing dangerous or hurt-
ful stories. A mere whiff of financial
ill health can cause a company to fail,
even if the whift is pure vapor. A glib
journalist can wreak more havoc
than one would imagine possible.
Take the latest sack of scuttlebutt
to reach my ears, at the Custom Elec-
tronic Design and Installation Asso-

ciation (CEDIA) show in Atlanta
and the Hi-Fi Show in London, in
early September. Two generally reli-
able sources told me that word on
the street had declared Mobile Fi-
delity a goner.

Given that 1

had received

a couple of

review copies

from the label

just a few

weeks earlier

and that I had

spent an en-

joyable lunch with MoFi’s Herb
Belkin in June (he lives in the wilds
of Maine, not far from my parents),
when corporate euthanasia was not
part of the day’s subject matter, | was
mildly abashed. It made me feel as
no journalist likes to feel: out of the
loop.

AUDIO/DECEMBER 1997

34

More to the point, beyond any
threat to my ego, was a feeling of
loss. . .having assumed that the ru-
mor had merit. (Gimme a break: The
sources were, so I thought, impecca-
ble.) I actually like the folks at MoFi
and even like the product enough to
forgive sad aberrations such as the
occasional Rush or Moody Blues re-
lease. The concept of no mo’ MoFi
saddened me, as would the demise of
any company that had been around
throughout my entire career. No
MoFi? Unthinkable. Was this com-
pany not the most professional and
successful of all the so-called audio-
phile labels? Had I not just seen a
MoFi-only display rack in the (de-
cidedly mainstream) record shop in
Atlanta’s airport?

So 1 did what 1 had to do: I
phoned/bothered the semi-retired
Herb in his quiet Down East home.
After enough small talk to assure
him that I wasn’t wearing my Total
Blockhead Journalist hat, I asked
him about the pending demise of
MoFi. And I was rewarded with one
of his huge belly laughs. [ could al-
most see the tears of laughter welling
in the corners of his eyes.

In the course of the conversation,
the usual flood of truisms issued
forth, reminding me that rumors are
what keep the press and all third-rate
manufacturers occupied at shows

and in-between. For journalists, it’s

their meat and potatoes. Third-rate
manufactur-
ers? They gos-
sip because
their business-
es are such dis-
asters that they
actually have
the time to do
it. Herb is too
much of a gen-
tleman to name whatever rivals he
suspected of starting the rumor. In-
stead, he read to me the list of new
releases, extending into autumn
1998. And, to further underscore the

‘conversation, the next day’s mail

bore MoFi’s September releases.
Now, to dispel any sense of conspira-

Photo: Photonica/©Ellen Denuto
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Been there.
; ' discrete channels of surround
sound, positioned precisely

as the director intended.
While our 7-channel

When most people go out to the
movies, they grab a bucket
of popcorn and a soda to
keep them company.

Yamaha sound field Tri-Field Cinema DSP
engineers, on the other hand, givesyou =T,
bring something a bit more thekeysto c r ol n et
sophisticated along. T Ll e the theater

Equipped with an array of by adding a whole new dimension of realism.
advanced measuring systems, they record the Tri-Field processing recreates the

way sound waves behave inside sonic environment typical of
an actual theater—in the same way Measured that , grand movie houses our sound
they’ve measured concert halls and field specialists have
other performance venues. Their research

captures the complex acoustic reflec-
tions that make the cinema

measured. By employing
Yamaha-manufactured
chips expressly designed
for the job. Rather than less-
efficient general-purpose
chips that have to run faster

experience seem so
much larger than life.
Finally, our

engineers translate this and hotter to handle the same tasks—
understanding of sound field behavior less cleanly. And the results?
e, into unique, sophisticated Imagine the birds in a primeval forest
amana

u cleaner sound ~ devices. Using Yamaha’s feet above your ceiling. Or the
0

than general- . . .
purpose chips extenslive semi- distant song of a steam
locomotive beginning

[ ] [ ]
custom-designed €W signal-processing Buﬂt thls twittering in the treetops a hundred
ASIC chips give i °
SYVYVIYTY TR

that are stressed
by running faster conductor

and hotter in .
the same job. design and

manufacturing capabilities.

miles beyond your walls,
then hurtling closer until
it highballs through your
living room.

Better yet, give your
imagination a rest. Call
1-800-4YAMAHA for the
dealer nearest you and audition our

Just how much
they’ve accomplished
you'll hear in the new
Yamaha RX-V2092. The
first A/V receiver ever
offered with on-board
Dolby Digital AC-3 decoding
as well as proprietary Yamaha

series of new A/V receivers. You'll

hear where we've already been. And
Proprietary

7-channel Tri-Field Cinema Yamaha Tri-Field precisely how far
Cinema DSP expands the ; o
DSP. dimensions of G movie other home theater YAM AH A
soundtrack far beyond ~ CINEMA DSP

Dolby Digital gives you 5.1  the limits of your oom. — wiran —  technology still has to go.  wHERE HoME THEATER LIVES.

www.yamaha.com

D e mep =D S

©1997 Yamaha Electronics Corporation, USA. Cinema DSP is a trademark of Yamaha Electronics Corporation. Dolby and AC-3 are trademarks of Dolby Laboratories Licensing Corporation. Yamaha Electronics Corporation, USA, P.O. Box 6660, Buena Park, CA 40622



cy, look at the facts: I live in the United
Kingdom, Mobile Fidelity (the company) is
in California, Herb is in Maine, and the
mail from MoFi’s oftices was via airborne
snail. Therefore, I'm certain that my con-
versation with Belkin had nothing to do
with the sudden appearance of a couple ot
new releases. They were on their way before
our chat; the timing was coincidental.

Of course, there’s always the possibility
that Herb, a far cannier, wiser, and more ex-
perienced individual
than [, was pulling
my chain, but I don’t
think so. He has more
than a few reasons to
think of the press as
low-life, scum-suck-
ing vermin, a notion
that’s enjoying in-
creased popularity
and credence follow-
ing the death of
Princess Diana and
the complicity of the
estate. Al
though that recent

fourth

tragedy is as grave as
any calamity can be,
and hardly compara
ble with whatever

goes on in our industry, it did highlight the
contempt in which the press is held.

Like 1 said, Belkin is no great lover of
journalists. And vet simple trust dictates
credence; I hope I'm not too bad a judge
of character. Whatever. . .time will be the
ultimate arbiter. But if I weren’t certain at
this moment that Herb was telling the
truth, you’d not be reading this. What’s
infinitely more pleasing, though, is the
closure that follows a rumor—an official
press release. Herb probably doesn’t deem
necessary a reports-of-our-death-are-pre-
mature missive, which would only dignity
the rumors. So MoFi will carry on, busi-
ness as usual.

But other rumors quickly proved true. In
the middle of the CEDIA show in Atlanta, it
was whispered that Quad and Wharfedale
had just been sold. The latter’s U.S. im-
porter seemed as baffled as anyone else. But
there it was: The weekend’s Financial Times
ran the news, and you don’t get much more
official than that. The disclosure more than
irritated those who’d heard, and in some

cases repeated, the Verity Group’s oft-stated
intention to restore Quad to its former glo-
ry, protecting its legacy, doing the right
thing, ad nauseam. (Picture me, 1940s car-
toon-style, as a donkey wearing a dunce
cap.) Dumping the company ASAP isn’t my
idea of restoring Quad to its former glory.
DVD? We heard in London that Philips
had gone ahead and hamstrung the new
tormat tor Europe by insisting on MPEG
sound rather than Dolby Digital (AC-3),
the NTSC and de
facto international
standard. Journalists
attended the
press conference at

who

Funkaustellung, the
massive Berlin con
sumer electronics fair,
reported that spokes
persons were seen
skulking off stage
when the questioning
got too rough, their
cowardice straight
out of a Billy Wilder
(with the
Philips spokesperson

comedy

to be played by a

young Jack Lemmon).

Industry pundits are
now expecting a scenario not unlike that of
laserdisc—a miserable little cult following
in the U.S. and Japan, a catastrophe else-
where. And let no one tell you that laser-
disc ever realized its true potential, even
in the U.S.

A related curiosity is that Japanese DVDs
have Dolby Digital soundtracks. Yet Japan is
part of Zone 2, the same as the U.K. and
most of the rest of Europe, which we now
know has been MPEG’d. Confused? The
writers of the late, lamented Soap couldn’t
have done a berter job. The mess begs the
question: What will emerge from the digital
outputs at the back of a Zone 2 player?
MPEG sound in Europe and Dolby Digital
in Japan? Do we now have Zone 2A and
Zone 2B? (Editor’s Note: Audio coding for
DVD was always broken down by television
system rather than zone. For NTSC coun:
tries, including Japan, the standard for two-
channel audio is Dolby Digital or PCM; for
PAL and SECAM countries, it is MPEG or
PCM. What held up the works in Europe
was the question of Dolby Digital versus
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Good news
for anyone who
entertans
in the dark.

If the
Yamaha
RX-V2092
sounds
like it’s
destined
for glowing
success, wait
till you see the
remote controd
thatcemes
withiit. !
The RAV13D s a
compact, easytc-use
component packed | =
with very advar.ced technology. It ¢an learn up
to 57 functions %o contral virtually any brand
of component in your A/V system. You can even
program custom mac¢ routines 10 execute
sequences'of ud to seven commands with a
single keystroke.
Al! of which makes it very simple
to ¢perate i1 broad daylight.
Of course we've also included built-
in i umination.
Just -0 maxke things even more

exciting wher,
YAMAHA

the lights
go dewn.  WHERF HOME THEATER LIVES.

©1997 Yamaha Electronics Corporation, USA. Yamaha Electronics
Comporatiom USA, PC. Box6660, Buena Park, CA 90622




“WOW, | can’t

believe you have

that CD!”

1-800-EVERY-CD is a wholesale music club. Members receive a 950
page catalog offering virtually every CD in print. All CD’s are offered at
wholesale, which is guaranteed to be the lowest price you can find. We
do not send unsolicited CD’s, and there is no minimum required to order.
Call today or search our catalog now online at http://www.everycd.com.
Whatever CD you last bought, chances are we’'ll have it, too, for less.
We'll also have the items you've been wanting to buy but couldn't find.

Good music selection is hard to find. We’re not.

N www.everycd.com

S

music for the serious collector”™

Outside the U.S., please call (203) 972-1752 or fax (203) 972-1129

CIRCLE NO. 3 ON READER SERVICE CARD

WHAT
MAKES
A ONLINE
SAORLD'S
MOST
POPULAR
ONLINE
SERVICE?

“AOL gives me
easy access (o the
Internel, right at
my fingertips.

“All my friends are
on AOL. The Instant
Message feature helps
me stay in touch

“AOL has taken
all that computer

even did all my
Jargon and put it in research without

plain English” going to the library

'm no computer

guru. AOL s as easy  an email. She
lo install as it is fo use”  couldn’t believe it!”

I sent my daughter

AMERI/CA

CALL 1-800-827-6364
AND SEE FOR YOURSELF!

Availability may be limited, especially during peak times.
© 1997 America Online, Inc

—

So easy to use,
no wonder it’s #1

MPEG for multichannel soundtracks,
since the standard allows either. Offi-
cially, this has now been broken down along
the same lines as two-channel.—M.R.)

More rumors suggest that consumers are
importing a flood of Zone 1 (American-
spec) DVD players for themselves, a black
market that started before the recent pro-
MPEG decision became a reality. On a per-
sonal level, | know a half-dozen industrious
souls in Europe who have Yankee Doodle
DVDs, only one of whom has even a pe-
ripheral connection to the hi-fi industry;
naturally, most manufacturers on the east-
ern side of the pond have Zone 1 players in
order to develop their own hardware for
DVD. The rest of my comrades with gray
imports are wary civilians with a passion
for home cinema and no patience, who are
waiting for Philips to get its act together.

More rumor whizzing around the shows
had it that Audio Note in the U.K. had gone
belly-up. Yet there it was, alive and kicking,
with its new CD player and a couple of
rooms packed with hardware. I am ill
equipped to delve into the vagaries of
British corporate law; let’s just say that
there was an administrative hiccup, but
some deft footwork and a forgiving bank
manager has ensured that you will be able
in the future to buy an Ongaku if you have
nothing better to do with a Mercedes-sized
budget. It was with a sense of deep relief
that single-ended triode worshippers dis-
covered that the news of Audio Note’s al-
leged demise, like that of Mobile Fidelity,
was premature.

Alas, one whisper turned out to be all too
true, this one concerning a real death. Ross
Keim, the 41-year-old head of Meridian’s
U.S. operation and the man credited with
building up the company’s American sales
in record time, died in a car accident just
weeks before the CEDIA show (and only
minutes away from his home in Atlanta). It
was, then, quietly appropriate that CEDIA
took place in the same city where Ross lived
and worked. Those who knew him were
saddened by the loss, none more so than his
colleagues at Meridian. A gentleman who
never shed his totally Californian de-
meanor, even after relocating east, Ross was
a class act.

Amidst a constant flow of rumors,
that was the one I wish had been noth
ing more. A
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WHERE CAN YOU FIND A $5000 SPEAKER FOR $2500?

“Hands down the best value in this
survey.This speaker has it all: stunning
cosmetics, flawless build quality, and
honest-to-goodness high-end sound.
Unprecedented for a speaker in this

price range!”
- Audio Video Shopper, March 1997

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

- Positive Feedback,Vol. 5, #5

ounded in 1983 by renowned engineer, Bill Dudleston, Legacy Audio is the
leader in acoustic development. At Legacy Audio you’'ll discover what the

“Unconditionally, unhesitatingly,
and with my utmost confidence
and sincerity - recommended.”

-The Sensible Sound, Issue #64

critics and thousands of music lovers have already learned:

The best can cost less.

Serving our customers directly cuts out the middlemen and allows us to put

much more quality and technology into our speakers.

WHAT MAKES LEGACY AUDIO 50 UNIQUE?

- Advances like our Field Optimized Convergent Source
technology, push/pull ribbon tweeters and exclusive
Hexacone KEVLAR cone diaphragms give us a huge
performance advantage over the competition.

- Legacy designs have a future. We stay ahead of current

“What more can one say about such
a system except that it must repre-
sent just about the ultimate in home

theatre entertainment.”
- Audio Video Magazine, #87

COMPONENT OF EXCEPTIONAL
MERIT - Awarded to the Legacy
FOCUS Speaker System

- Bound for Sound, 1196

formats on the horizon. We’ve also maintained a liberal

trade-up policy over the last 15 years.

- Legacy guarantees your satisfaction. You can evaluate any of our products in your
home before you make a final decision. A direct line to our technical staff assures

complete support.

- Legacy stands behind our speakers with a ten year warranty. Hand built in
America, our speakers will perform well into the next millennium.

Call now for your FREE 52 page

LEGACY REFERENCE GUIDE

and a Legacy Audition Site near you

1:'800-AUDIO-HI

(1-800-283-4644)

Fax: 217-544-1483

CIRCLE NO. 32 ON READER SERVICE CARD

http:/lwww.legacy-audio.com




Avudiophiles, by nature, are concerned

with sound quality. We devote a lot of

time to listening for differences between

components and weighing their sianifi-

cance. Most of this is carried on in a

rather casual manner, as befits a hobby,

but if you're designing loudspeakers or

deciding on the audio coding system for a

new format, accuracy and reliability are

critical. For such purposes, informal listen-

ing tends to come up short. In response to

this problem, researchers in Canada have

spent the last 30 vears developing sophis-

ticated listening protocols to figure out

Which resroduc t' N rficw S Are AU 1 D “__,-g |

OFrap A€ )€



ttawa is a government town. As Canada’s na-

tional capital, it is home to numerous federal

organizations and agencizs, including two
. that have had far-reaching impact on the

waorld of audio. Like bookends, at the zastern
and western edges of the city sit, respectively, the acoustics labo-
ratories of the National Research Ccuncil (NRC) and the Com-
munications Research Centre (CRC).

Both agencies were set up by the Canadian government to pro-
vide research services to industry, NEC in a brcad range of fields,
CRC specifically in broadcasting and telecommunications. In
carrying out this mandate, both bod:ies have done groundbreak-
ing work in the evaluation of audio systems and equipment
through controlled iistening tests. And although they have been
invalved in very different fields, NRC mainly with consumer
loudspeakers and CRC with digital encoding/decoding svstems,
their techniques are fundamentally similar: Both use repetitive
sound samples and instantaneous A/B switching to revea! subtle
audible differences.

The NRC program, run for more than a quarter of a century
by Dr. Floyd Toole, had its beginnings in 1965, when Toole
joined the Council and began looking for high-quality speakers
to.use in his research. He soon realized that there was little con-
sensus as to what constituted a good speaker, nor werz there
a.grt:ed-upon standards for evaluating speakers. To remedy this,

>egan formulating a series of anechoic measurements and
llatﬁn!.q&gwoccdures designed to establish correla-
- ,Lhm.fﬂw-goal— was to produce measurzments
] n of how a speakerwould sound and
aqtfes that would reliably detect
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anomalies re'i'ealed'. y the measurements.
Fortunately.. NRC \S‘

this work mdﬂhd ondiof the very few large
anechoic th.ﬁnl‘rs in thr‘ country.

At ﬁr,ll, he prijgram him rowed speakers
from Igcalthi-fi deYlers. "[kat was never ful-
ly saiffsfaltofy; BeCause tm dealers could
len llmlly for" ‘elatlvely short
pe odf. Still, Toole w.l« able tb develop sev-

| tgsting protocols a\d to h%m accumu-
Xml data that would pfpve usehl] in devel-

s well equipped for

;__‘gpmgﬁ,; program fltther 3

The supply of suitable speakers increased
in the 1970s as a result of NRC’s association
with Electron, a Canadian electronics maga-
zine that was in the process of evolving into
an audio-only publication. The editor real-
ized that one of the most important fea-
tures of hi-fi magazines in other countries
was the test report, based on objective labo-
ratory measurements, and he set out to find
a source of such measurements in Canada.
An NRC colleague who had written occa-
sionally for the magazine suggested Toole.

It took some time to develop the test re-
ports, but what did appear almost immedi-
ately in Electron was the first of dozens of
articles and papers Toole would write on
various audio subjects, both for that maga-
zine (and its successors) and for scientific
journals. The first of the test reports (on the
Dynaco A25 speaker) appeared in 1971,and
reviews based on NRC data would continue
in an unbroken string until the demise of
Sound & Vision magazine in 1996.

Accurate and consistent equipment re-
views offered obvious benefits to audio-
philes, but they weren’t really NRC’s prima
ry mandate, which was to assist in the
development of Canadian products. Speak-
ers in those days were often haphazardly de-
signed, in Canada and elsewhere, and it was
many years before Canadian audio compa-
nies began to take advantage of Toole’s ex-
pertise and facilities.

The first company to do so was PSB
Speakers, in 1974. One magazine editor
(me) had heard PSB’s speaker and had been

Dr. Floys Toole, Vice President of Engineering for Harman International, in the anechoic
chamber at Harn an’s azoustical lab in Los Angeles.

impressed enough to demonstrate it for
Toole. He agreed_that 1t had potential™and
suggested that designer Paul Barton gome
to NRC to have the speaker avaluated.

“It was a real revelation,” says Barton. “I
had only a crude notibn of what I was doing
and had no way at all of measuring what [
had built. Even in thd designDooks, the au-
thors described crogsover dircuits and §o
forth but didn’t tou¢h on rbom acoustic§
my first few visits ta NRC tvere occupied
mainly with learnibg sontething aboyt
psychoacoustics.”

The reworked speskerthatemerged fftim
thatencounter was considered by most par-

ticipants in NRC’s listening tests to be the
sonic equivalent of some of the best im-
ports of the day. It wasn’t until the 1980s,
fiowever, that other manufacturers made
the trek to Ottawa. Ultimately such brands
as Energy, Mirage, Paradigm, Axiom, Wave-
form, and even a few non-Canadian
names—Snell, when Kevin Voecks designed
its 'gpeakers, and Definitive Technology—
owed some of their early success to devel-
opnient work done at NRC.

[he speaker program at NRC is mostly
¢gone now. A few companies—including
PSB, Axiom, and Definitive Technology—
still use its facilities, but most have built

th NRC and CRC use repetitive sound
- samples and instantaneous A/B switching
! to reveal subtle audible differences.
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their own. And Toole himselt left NRC in
1991 to become Vice President of Engineer-
ing for Harman International, parent of
such brands as Harman Kardon, |BL, and
Infinity. But the work goes on; in Los Ange-
les, Toole and Sean Olive, a former NR(
colleague, have set up a testing program
within Harman that picks up where they
left off in Canada.

TESTING, TESTING

At the National Research Council, al-
though_precedural detailsamight vary de-
perding.on the uses™ta which the data
wouldbe put, the testing methads generally
conformed to those used forithe magazine
reyiews. The usual protocol was to take fre-
quency response measurements of speakers
i the anechoic chamber, then perform
cantrolled listening tests. These were fol
lowed by a final all-is-revealed comparison
of the two.

In“addition to frequency response, ane-
shoic measurements were dade of the
spedker’s impedanceind its total harmonic
distortion. A “direcivity index,” which re-
veals something about a speaker’s disper-
sion characteristics, was also compiled. The
main curves were of frequency response, on
axis and at many different points off axis,
because most of the major ditferences be-
tween speakers are spectral. Originally, a
number ot separate curves were drawn, but
in later vears computer-averaged curves
(taken at many more points) indicated the
direct sound that first reached a listener’s
ears through a 0°-to-15° listening window,
the near-tield reflections (taken at 60° to
75° off axis, representing sounds reflected
from adjacent surfaces), and the balance of
the sound radiated into the listening room’s
reverberant field (calculated from measure-
ments taken at 30° to 45° off axis). A total
radiated power curve was produced as well.
The closer all these curves were in shape, it
was found, the smoother the overall sound
would be.

Usually such measurements were taken
first and the results withheld until after the
listening tests. Listening was done in a spe-
cially modified room, which ultimately be-
came the standard for the International
Electrotechnical Commission (IEC) and
has subsequently been duplicated around
the world. Its acoustics are tvpical of a nor-
mal living room.

At the back of the room, the electronics
are operated by a technician; in the center
are three or four comfortable, numbered
chairs, depending on the number of listen-
ers participating; at the front is an acousti-
cally transparent but visually opaque
screen, behind which are placed the speak-
ers under test. “At the very least, it’s a blind
test,” savs Toole. “The basic principle is to
allow the listeners to focus as much as pos-
sible on the sound itself and the differences

in the sounds they hear, and to be preju
diced as little as possible by other factors.
“We did some blind-versus-sighted tests
several vears ago,” Toole adds, “and the tests
showed that when vou saw the product you
were listening to, that changed the ratings
more than the sound. The hard core of us
believe that, but there are still a lot of peo-
ple out there who remain unconvineced.”
Listening took place in a number of
rounds, each about half an hour long. The

FIG. 1 —The form used by listeners at NRC to rank speakers in blind listening
tests. Experienced listeners could use the area at the bottom to draw a frequency
response curve based on their impressions of a speaker’s sound.
NAME SPEAKER NO.
DATE ROUND NO.
SEAT NO.
COMMENTS
CLARITY/ SOFTNESS FULLNESS BRIGHTNESS SPACIOUSNESS,
DEFINITION OPENNESS
'VERY CLEAR, | VERY SOFT, " VERY FULL | VERYBRIGHT [ VERY OPEN,
WELL DEFINED MILD, SUBDUED SPACIOUS, AIRY
—MIDWAY L-M|DWAY — MIDWAY — MIDWAY — MIDWAY
VERY UNCLEAR, | HARD, SHRILL, DARK, DRY,
POORLY DEFINED | VERY SHARP VERY THIN L VERY DULL B VERY CLOSED
NEARNESS/ HISS, NOISE,
PRESENCE DISTORTIONS LOUDNESS PLEASANTNESS FIDELITY
VERY NEAR FVERY MUCH VERY LOUD 10 —VERY 10—
9 -~ PLEASANT 9 |- EXCELLENT
8 8 [
7 7 - GOOD
6 6|
— MIDWAY — MIDWAY — MIDWAY 5 — MIDWAY 5 ~FAIR
4+ 41
I+ 3 - POOR
2 2 b
1 |- VERY 1 - BAD
| VERY DISTANT | VERY LITTLE | VERY SOFT 0 L UNPLEASANT o -
MIDS
BASS HIGHS
+10 T0O
MUCH
dB
L e L e [ e e i e =4 NORMAL
T0O0
-10 LITTLE
!
32 63 125 250 500 1K 2K 4K 8K 16K Hz
SPECTRAL BALANCE / FREQUENCY RESPONSE
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number was dictated by the necessity for
listeners to hear each speaker in the batch
(plus a few extras) against each other. Also,
because two speakers couldn’t be in the
same place when they were compared, they
had to be auditioned and then swapped and
auditioned again with their positions re-
versed. Listeners changed chairs as well.

Says Toole: “We try to ensure by repeated
tests that speakers are heard in a number of
typical locations; the listener positions are
known, and loudspeaker locations are
known, so that when different listeners of-
fer opinions, we’re sure they have heard the
(One upgrade at the Har-
man lab in California will be an automated
system that will move each speaker into the
same spot as it is selected.)

A series of musical selections are used for
the test, chosen for their ability to highlight
sonic differences. “Some pieces of music are
very revealing of these differences, while
says Toole. “Out of our
program [at Harman]} has come a way to
classify the usefulness of music; we’ve im-
proved the efficiency of our listening tests
by identifying really good program materi-
al.” For the magazine tests, pink noise was

same sounds.”

others are not,”

Session  Score Options  About

added at the end of the music program,
which at NRC included jazz, classical, and
pop selections.

A maximum of four speakers were in-
cluded in each round of listening, with lev-
els matched so that the familiar effect of

louder speakers seeming better couldn’t

Multichannel M=
Audio :
Playback

6.0 impurceptitie

4.0 Perceptible but not annoying
-

|TEST.SES

30 Stightly annoying

| Trial 1 of 3: Glockenspiel

2.0 Annoying

Triéls

> | B8

&5

1.0 Very annaying B l C |
3.7 5.0

Al

B

- =
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[oo: 02

.
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FIG. 3—The on-screen control panel used in CRC’s codec listening tests.
Top left: indication of test and selection. Top right: scoring bar. Mid left: function
controls (play, pause, loop, and a trial complete bution). Mid bottom: the three
signal selector butions. “A” is always the direct reference; “B” or “C” is

the encoded signal, with the other a hidden reference (the same as “A” but unknown).
Bottom right: a timer for the current sample. To its left is the looping control that lets

the subject isolate tiny bits of an audio sample for closer inspection. -
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FIG. 2— Evaluation

laboratory at CRC, where

behavioral scientist Ted Grusec

(seated) conducts scientifically
controlled listening tests. The speakers are
professional monitors made by State of
the Art Electronik, in Ottawa.

occur. An illuminated display at the front of
the room indicated by number which
speaker was playing, as the technician
(René St. Denis) switched among them. Iy
the beginning, the listeners did the switc?’
ing, but, as Toole points out, “With mujti-,
ple listeners, it’s hard enough to focuf oft \
the differences in the sound without hftvifig
to take care of the switching, too. Afsofwe
found that some listeners just did t ghow
how to switch effectively.”
During each round, each hst
fill out a form (Fig. 1), rating va{o aspects

of performance for each sp kef clarity,
spaciousness, brightness, Marsh-

ness, and so forth. In ad&'ﬂmmakers
had to be rated on a scale of 1 to 10 for
pleasantness and fidelity (10 representing a
theoretically perfect reproducer, 1, some-
thing worse than a telephone), and on each
listener’s form was an area for descriptive
comments on how each speaker handled
the various musical selections. Early on,
some of the more experienced listeners also
began sketching a rough frequency re-
sponse curve, so an area was left to do this
in the final version of the forms. As the
years passed, and the anechoic measure-

Photo: Janice Lang
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ment techniques and the listening test pro-
tocols were increasingly refined, the corre-
lation between anechoic and listening test
data grew very close.

At the same time, NRC accumulated a
fraternity of listeners who had developed
considerable expertise from their experi-
ence. Floyd Toole points out, “Inevitably we
always have a certain percentage of new lis-
teners, but we always have a hard core of
well-practiced listeners because they give us
the most rapid and most accurate scores.
Their scores do not necessarily differ from
those of listeners who are unpracticed, but
they get the answers faster.”

One innovation that has been introduced
by Toole and Olive at Harman Internation-
al is a method of teaching participants what
to listen for. “It’s a self-administered, com-
puter-based program that runs at a pace to-
tally determined by the listener. You actual-
ly learn to recognize what certain frequency
response aberrations sound like.” Some-
times these can be very subtle, but the tests
do bring them out. Concludes Toole: “What
happens when you start doing these tests is
that you find that some listeners are much
better at it than others. But all listeners im-
prove with practice, dramatically in some
cases.”

HEARING NEW NOISES

Across town, at the Communications Re-
search Centre, listeners try to evaluate dif-
ferences that make variations between
loudspeakers—even very similar ones—
seem gross. There, the Radio Broadcast Sys-
tems Group has been doing what might be
called “micro” listening tests of digital au-
dio coding/decoding systems (codecs) since
1990.

In that year, a group led by engineer
Louis Thibault and behavioral scientist Dr.
fed Grusec began a series of listening tests
to compare FM sound quality to that of
Musicam (MPEG), the perceptual coding
system being considered for digital radio in

Europe and other areas. In their report on

&‘-m . '
those%tnsts, Grﬁlsec and'Thibault,concluded
that ° @dxo materla]s pgocesse( through

w{’re rellab]yspreferr d to FM,
althouggh by a irery sma]fmar in.” But they
added, * : ‘FM sigrratsd Sed 1:’;’fe comparison
were g,neratgd ‘under. édeal e
which #re notuepresentatmf. of ty;.'cal M
receptlin by c?nsumers " Grusec now adds
that the test w%s seriously flawed by the lack

Musicam.

ditions,

of a prﬁ)per sw,ltchmg facility. “Without an

stant, seamlmwﬂng syStem, you
m%wm ‘ewdiblel ditifacts. Human

memory is very limited at this level; if [ in-

terpose even a slight delay in the switching,
that’s enough to really destroy concentra-
tion.” That was remedied for the next series
of tests.

Those took place in 1992, and among the
participants were me, Audio Editor-in-
Chief Michael Riggs, and Audio Senior Edi-
tor Alan Lofft (although representing dif-
ferent magazines at the time). The tests
were part of an international evaluation of
codecs, and even the testers didn’t know
what codecs were included.

Prior to those tests, Thibault commis-
sioned a company in British Columbia,
MPR Teltech, to build a computerized
record/playback/switching system that en-

abled listeners to make “the ﬁne-grg,inw.-n.

discriminations essential Lp'*’vallmmg"““‘“bunds of 15 trials each. They can take as

high-quality codecs.” In tblS systeit, a series
of short audio samples; ranging in length
from about 10 to 30 sgiionds, is recorded on
a computer hard dl‘l‘\ both “Qstraight” (i.e,
uncompressed) ané through each of the
codecs under examination. Each sample is
processed by each todec, and each such
combination constl*\,\tes a “trial” during
the listening tests. \ \

The participant sits in ‘hg llsterﬁqg room
(Fig. 2), which contains a pair ofhxgh -qual-.

ity studio monitor speakers, tuned t& tive-

room by the manufacturer, plus a pair of
electrostatic headphones that the listener
can use if he prefers. In front of the chair is
a computer screen (Fig. 3) that displays

three large buttons, labeled “A,” “B,” and

“C”; selection is by means of a three-button

»

mouse. In any trial, “A” is always the un-
coded reference, “B” or “C” is processed by
the codec, and whichever of those is not
processed is a duplicate of the reference. As-
signment of the codec is randomized be-
tween trials, so if it is, say, “B” in one trial it
may be either “B” or “C” in the next.

The first task is to identify which of “B”
and “C” is the hidden reference—i.e., iden-
tical to “A”—and which is the coded signal.
Sometimes this is immediately obvious, but
often it’s exceedingly difficult or impossible
to determine. To help isolate the tiny differ-
ences—and there are always differences be-
tween the coded and uncoded signals, even
if the listener can’t hear them—a “looping”
function is included that permits isolation
of very tiny bits of the musical sample,
which then repeat over and over until the
settings are changed.

The second task is to rate the coded sig-
nal, once you have identified it, on an “an-
noyance” scale from 1.0 to 5.0. In practice,
to make sure you really have made a con-
scious decision as to which is which, the
hidden reference must be rated 5.0 and the
other 4.9 or less. Scores are automatically
stored in the computer.

Lksgeners take part one at a time, in

much or as little time as they like, and, un-
like in Tople’s speaker tests, do the switch-
ing themselves. Says Grusec: “There’s noth-
ing more annoying than when you are
listening and someone switches at a point
where you were suddenly starting to hear
something, and it’s gone. If you don’t con-
trol it, you can’t focus on things the way
you can qg)’agr these conditions.”

The systefn was introduced for the 1992

..tests'and was used again in 1995 when CRC

was Chosen by the Electronic Industries As-
sociation (EIA), in Washington, D.C., to
conduct listening tests of the various codecs
being considered for digital radio in the
United States. These subjective evaluations
were to complement technical tests per-
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uman hearing is
an extraordinarily
! complicated proc-

ess, which is only
beginning when sound im-
pinges on the eardrum and is
turned from pressure varia-
tions into nerve impulses.
From there on, it’s a matter of

the mind, and psychology be-

comes a big factor.

Harman International’s
Dr. Floyd Toole was originally
trained as an electrical engi-
neer, but his doctoral work
was concerned with sound lo-
calization, the mechanism by
which our brains use minute
variations in the amplitude
and arrival time of sounds to
create the perception that a
\ sound is coming from a par-
ticular direction, even if it
isn’t (as with a center image
between stereo speakers).

Toole is still involved with
| this form of psychoacoustics
| and has recently developed a
| remarkable system (based on
| technology licensed from
Cooper-Bauck Corporation)
that creates the absolutely re-
alistic impression of a full
| surround sound array from
two speakers up front. But he
is most noted for developing
| some of the most sophisticat-
ed speaker listening tests any-
where.
| Part of the challenge is to
deal with factors that really do
change the sound, such as
speaker location and listener
position. These can be con-
trolled in repeated tests by
moving both around. The ef-
fect of program material can
be determined by careful se-

lection and listener expertise
honed by training and prac-
tice. But though all these
things do influence the sound
we hear, their effects virtually
disappear if the tests are not
blind. If the listeners can see
what they’re auditioning,
their judgments are signifi-
cantly intluenced by such fac-
tors as size or visual appeal or
brand reputation rather than
sonic characteristics.

That psychological reac
tion has been observed infor-
mally for years, and in 1994
Toole and colleague Sean
Olive put it to the test. Using
the methods described in the
accompanying article, they
performed a series of blind
listening tests and then re-
peated them exactly but with
the speakers visible. In the
conclusion of the paper they
presented to the Audio Engi-
neering Society, they said:
“When listeners knew what
they were listening to, the
opinions were dictated more
by the product identity than
by the sound. . . . That an ef-
fect of this kind should be ob-
served is not remarkable, nor
is it unexpected. What is sur-
prising is that the effect is so
strong, and that it applies
about equally to experienced
and inexperienced listeners.”

The listening tests carried
out at the Communications
Research Centre in Canada,
on the other hand, are entirely
about how the mind process-
es sound. The audio coding
and decoding systems (co-
decs) under test there use

what is sometimes called

“digital compression” but is
more accurately termed “data

reduction” or “perceptual

coding.” Examples include
the ATRAC algorithm used
for MiniDisc, PASC for Digi-
tal Compact Cassette, and
AC-3 for Dolby Digital multi-

channel sound.

¥ l
|

-~ 5,
o 1

Dr. Ted Grusec

All take advantage of the
fact that our brains respond
to only a relatively small part
of a complex audio wave
form. Certain signal compo-
nents mask others—for ex-
ample, loud sounds close in
frequency to soft sounds
mask the latter. Theretore, if a
system can predict what we
won’t hear in a particular
sound, it can discard the un
detectable material or encode
it with less precision, ideally
without changing what we ac
tually hear.

It’s the stuff of psychology,
and, although engineers are
involved at every level, the
CRC codec tests are run by a
behavioral scientist, Dr. Ted
Grusec. “Some would call the
work | do ‘engineering psy-
chology.” I don’t get excited
about labels, except to avoid
any misidentification with

PSYCHOILOGY & SOUND

clinical psychology, since
that’s what most people un-
derstand as psychology. The
psychology of hearing is di-
rectly involved both in the de-
sign and in appropriate test-
ing of high-quality codecs,”
he says. “They [the codecs]
are based on psychological
and physiological research on
So
someone with a psychology

masking phenomena.
background can more readily
deal with the relevant litera-
ture than someone without
such background.

“It’s very difficult with au-
dio to draw a clean line be-
tween technology and psy-
chology, because they’re very
intimately related,” Grusec
points out. “The physiology of
hearing is very pertinent, so
that’s part of the contribution
that I bring to the mix. Anoth-
er was my introduction of-

much better statistical analy-

sis methods than prevailed in
the field before Louis Thibault
and [ started to do research
together at the CRC. There are
appropriate methods of statis- '
tical analysis which experi-

mental psychologists are spe-

cially trained in.” |

Grusec concludes: “If  may
be so bold as to suggest it, we
have the best lab available
anywhere in the world for do-
ing the kind of tests we do,
mainly because, uniquely, we
have the two primary disci-
plines well represented: engi-
neering or physical science,
and behavioral or experimen-
tal-psychology science. Both
are needed, but most labs lack |

I.G.M.i

the behavioral side.”
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ed in Cleveland and the field trials
planfjed for San Francisco.

Musicam codec came out on top in
hose tdsts (as, it turns out, it had in 1992 as
I). Bat in codecs, bit rate is everything
translates directly into band-
width. Th&lower the data rate you can use
acceptable quality, the more
a particular chunk of the ra-
In the 1995 tests, another
almost indistinguishable
d a bit rate of just 160
kilobits per second (kbps), a substantial re-
duction from Musicam’s 224 kbps.

LOW BIT-RATE LISTENING

For the above tests, CRC had been re-
tained by various organizations to carry out
the comparisons. This year, however, it con-
ducted a program on its own initiative,
which examined codecs operating at much
lower data rates than the earlier ones. The
maximum was 192 kbps, the lowest 64
kbps. The codecs came from five sources,
but each could be run at several different bit
rates, so each codec/data-rate combination
was treated as a separate codec. There were

eral short solo-instrument samples. Each
was then processed through each codec
onto the system’s hard disk.

The next job was to select the listeners.
Part of CRC’s philosophy is to use only ex-
pert listeners: “We’re looking at strictly
worst-case scenarios,” says Grusec. “We’re
trying to detect the worst things these can
do, rather than how they will be perceived
in actual use. Use of expert listeners is part
of the worst-case scenario.”

Because of the way the test scoring is
structured, it reveals not only what partici-
pants consider the audible annoyance level
of the codecs but also their reliability in de-
tecting them. Data from those who are un-
reliable—listeners who guess, basically—is
discarded; according to Grusec, three of the
24 testers in the latest series were unsuit-
able. “We rarely get unacceptable listeners,”
he adds, “because we preselect. We get the
listeners whom you’d expect to have good
listening skills: recording engineers, audio-
philes, and so forth.”

Listeners spend the-morning of each day
in a training session intended to sensitize
them to the sorts of audible artifacts they

listeners, 99% still make errors, and there
are times when they can’t hear a thing.
“One major thing that has come out in
our tests very strongly is that different peo-
ple really do hear in different ways,” Grusec
continues. “The sorts of artifacts that cod-
ing systems throw up are new, and no one
has heard them before. Even when selecting
critical material, with three or four super-

other about the natu
Such specific differe
in the learning phas
themselves, which rj
level, but Grusec poir
hasn’t been much o

descriptive reactiorts i

ly awaited by broadcasters in Canada and
elsewhere and will be published early in
1998. Grusec hints, however, that readers
will be surprised at how very well some of

the very low-bit-rate systems do.

17 in all. Some 24 listeners took part, in-
cluding me; everybody listened to nine
rounds comprising 15 trials each, spread
over three days.

Long before the tests commenced, how-
ever, there was a great deal of preparatory
work to be done. The first task was selecting
the sample materials, which were chosen
specifically for their ability to “stress” the
various codecs—to make them misbehave
in some manner. “The [audible] artifacts
we’re tatking about are very tiny things that
occur only occasionally,” explains Grusec.
“I could have you listen for an hour to a giv-
en codec, and for 99% of that time you’ll
not hear anything. Instead, we have to iso-
late and focus on these little artifacts as they
occur.”

In the end, eight samples were chosen,
including the opening of a Dire Straits cut,
some sound effects from a movie, and sev-

will encounter. In these rounds, because
participants do know which is the reference
and which is nQLe=they 1|

to reveal their pwa . Still-ethers
could be identified only by looping a tiny
bit—one note, perhaps, ar a bit of reverber-
ation decay. Some seemed totally transpar-
ent, at least to my ears. According to
Grusec, “We had exactly one listener who
could identify every codec. Of the very best
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But if the differences between the good
codecs are so tiny, why go to so much trou-
ble to identify and rate them? “These things
that are so hard to perceive except under
special conditions can accumulate and sud-
denly become big,” says Grusec. “Because
all our networks won’t be fully digital for
some time, signals will have to be decoded
and recoded; you do that a few times, and
suddenly these artifacts are no longer tiny.

“There is a gracefulness to the kinds of
differences that occur among very high-
quality loudspeakers,” he concludes. “It’s
not that any of them are unlistenable but,
rather, that they have frequency nonlineari-
ties, colorations, and so on—all relatively
subtle and pervasive over wide varieties of
music. By contrast, when codec distortions
become amplified in real broadcasting, they
really grate, and listeners would truly ob-
ject, especially audiophiles.” A



...JF CELESTION HADN’T BEATEN ME TO IT.”
—D.B. Keele, Jr. on the new Celestion A3, Audio August 1997
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As more and more sophisticated technologies  Even more impressive was
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arrive that are capable of reproducing music what happened when he

with unbelievable detail and nuance, the compared the Celestion

performance bar is inevitably raised for A3s to the reference
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loudspeaker manufacturers. speakers in his home

system, remarking how
the Celestion A3

“exceeded the dynamic

“THE ROOM RESPONSE
OF THE A3 IS AS FLAT

range and bass output,”
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But our intention with the
Celestion A3, and the

entire A Series, was not to

And no company has set the bar higher

than Celestion with our new A Series
foudspeakers. A fact clearly noticed by
D.B. Keele, Jr. in the August issue of provoke comparisons but
Audio magazine. to set standards. All of
the drivers are totally
No matter what source materials he selected, new designs. The tweeters,
from Mozart symphonies to movie for example, are based on
Finite Element Analysis,

a Celestion R& D method

soundtracks, Keele was amazed by the A3’
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performance. He wrote that “their dynamic

range and effortlessness border on the best
I have ever heard” and that “their imaging
and localization could not be faulted.”

that ensures greater
consistency and superior

acoustics.




For the drivers, Celestion uses Faraday Rings
that optimize dynamics by stabilizing
magnetic fluz, increasing output and
reducing distortion. The injection molded
woofer cones are specifically strengthened
around the voice coil to achieve greater

accuracy acress the entire frequency range.

“WILL THE A3 PLAY LOUD
AND CLEAN? IN SPADES!
ITS BASS OUTPUT

SURPASSES EVEN THAT
OF SOME SUBWOOFERS.”

In fact, there is so much advanced technology
in our new A Series loudspeakers it fills a
White Paper. Call us and we'll send you a
free copy as well as full literature on the

speakers and copies of the Audio review.

Once you've read the Celestion story and
heard the Ce estion sound, you'll see why
D.B. Keele, Jr. and Audio gave us an A. And
why it’s time for other speaker companies to

go back to school.

CELESTION

11 Elkins Road East Brunswick N.J. 08816 USA
Phone 732039001130 Fax 732239005657
CIRCLE NO. 64 ON READER SERVICE CARD
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By D. W. FOSTLE

MIKE MCLEAN,
kY GORDY,
AND THE QUEST
— FOR_THE—
"RUE SOUND

As CHier TECHNICAL ENGINEER, MIKE MCLEAN DESIGNED, BUILT, OR SPECIFIED
NEARLY EVERYTHING IN THE MOTOWN STUDIOS FROM 1961 UNTIL 1972. AT THE
END OF LAST MONTH'S INSTALLMENT, MCLEAN HAD GONE TO NEW YORK TO BUY
A DISC-CUTTING LATHE, SO BERRY GORDY COULD LISTEN TO NEWLY CUT ACETATES
RATHER THAN TAPES.

So Berry Gordy wanted to hear what was in the grooves?

You better believe it. He wanted to put a record on the turntable and drop that needle and hear
what was there. It was a hell of a problem whether they would track or not. There was an incredi-
bly crummy phonograph, just like a gum-chewing teenager might have. You know, a crappy little
thing with a crummy arm and a cheap crystal cartridge. They’d put that acetate on there and see if
it skipped. That was in addition to the good hi-fi Empire turntable with a Fairchild SM-2 magnet-
ic cartridge. It was the first quality-control setup.

What was the next big challenge?

Acoustics became a problem all across the board in 1962. Berry wasn’t satisfied with the sound he
was getting from the studio. The acoustics were not satisfactory, and he wasn’t satisfied with the
monitoring. He kept saying, “I want you to fix those speakers so we get a true sound.” That was
what he would say, over and over again. He thought the sound was muddy, mushy, not enough de-
finition, all blurred together. It didn’t have clarity in the individual parts, which was a result of
many factors: poor sound isolation, poor acoustics, improper monitoring that made recordings
sound okay in the control room but not on the reference system. That drove them to use equaliza-
tion, with the same results. When I say “reference,” I'm talking about some system they’d played
enough oldies-but-goodies on to get an idea of what it sounded like.

D. W. FOSTLE WORKED FOR MIKE MCLEAN AT MOTOWN FOR TWO YEARS IN THE EARLY '70s.
DESPITE THE EXPERIENCE, THEY STILL SPEAK.
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So they’d play their favorite records. . .
So they had a sense of perspective on that

®

seemed to appeal to him. He told us, “Don’t
worry about it. Just send us the old drivers

system. They learned the monitor. It went
like this: “I know this record; I've heard it in my car, at the beach,
heard it here, heard it there. I'm hearing it now. Now I put on this
new acetate. Listen to how muddy and boomy that is. It doesn’t
have enough volume. Why doesn’t it have more volume?” I'd say,
“Berry, there’s so goddamn much bass on it that you can’t turn it
up any louder without overcutting and skipping.” He’d ask, “How
come we got that much bass?” I'd tell him, “Well, somebody set the
bass too high on the equalizer because there’s not enough bass re-
sponse in the control-room monitor.” And Berry would say, “I
want a true sound.” I bought a General Radio 1554A third-octave
analyzer because I naively thought that if I could adjust the speaker
response somehow, we could get a true
sound. It never occurred to me that I had no %
plan at all to build the equalization circuits
for correction. This was five years before any
manufacturer built a commercial third-oc-
tave equalizer.

Did Berry Gordy ever get his “true sound”?
After a lot of effort we compromised,
tweaked the bass a little and pumped up the
treble. When we showed a flat curve on the
analyzer, it sounded
terribly screechy. The
cause was absorption

ike MclLean,

in the room soaking
up the reflected ener-
gy. Something that
sounded right would

with the original

home-brew eight-
track recorder he

built for $5,000.

and we’ll send you new ones, no charge. |
don’t care how many you burn out.” He sent us six of them as re-
volving stock.

One midrange would last about a week. They didn’t last for zip
until we built what we called the Super System. It had an AR-3
woofer, a Bozak midrange that was extremely robust (operating be-
tween 500 and 1,500 Hz), the AR midrange, and then the AR tweet-
er. It wasn’t as transparent as the AR-3, but it was still reasonable
and had many of the AR’s merits. The guys doing the mixing used
to blast that monitor. We had to triamp it to make it all work. We
had a 200-watt McIntosh amp driving the woofer, and I think we
had two 60-watt Macs—one for the Bozak mid and another on the
AR treble section. It would handle the pow-
er—up to a point.

The whole thing caught fire once. The
pigtail wires on the woofer got so hot that
they ignited the baffle insulation. Some-
body shouts, “The speaker’s on fire!” We
came running up, pulled the woofer out,
and, sure enough, there was a fire inside
the cabinet. So now we had to go to Roy
Allison and ask him to send a few woofers
out. It was insane. | would estimate that
AR had to rebuild 75 to 100 dome
midranges for us over four years. I'd walk
into the control room, and [ couldn’t take
it for 30 seconds. “This hurts my ears; this
will damage my hearing.” You come back
two hours later and it’s still going on. How

have Lueble rolloff.

those guys can hear anything at all today is

What shape rolloff is another story in itself; it took me years to fig-
ure it out.

After learning it was not feasible to apply existing technology to the
goal of “true sound,” what did you do?

All we could do, which was to try using better speakers. We goton a
kick of using Acoustic Research AR-3s. We burned out midranges
left and right. Roy Allison was in charge of AR at the time. There
was just something about the idea of Motown using ARs that

he Motown mixing
room, Detroit, circa
1967. The gear
included a Studer
quarter-inch stereo
tape recorder (right

front), a custom eight-
track mixing console
(center front), and
an Acoustic Research
AR-3 speaker (top
center).

beyond me. They ran at threshold-of-pain
levels without regard to distortion. Distor-
tion was up in the 20% range. They’d say,
“We’re gettin’ the feel we want.” Most of
the producers worked like that.

So these were the conditions when a song
like “I Hear a Symphony” was cut?

I’d say so.

Was the next big thing your home-brew,
1-inch eight-track recorder?

We worked on that for a couple of years.
There were a lot of problems. Ampex eight-
track machines were custom and cost like
three Cadillacs, about $15,000. I figured
what the hell, we could build the thing for

$5,000. It would be fun, and why not? That was my attitude. By the
time we got it finished, Motown was having all these monster hits.
All of a sudden the attitude was, “Why don’t we buy an Ampex?
We could have it right now.” Profits changed the picture.

This time we went and bought a lot of Ampex parts: motors,
solenoids, the big banjo casting, and more. We made our own deck
plate. The electronics had relay-switched sync. We did that a year
before Scully had its Syncmaster.
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Another thing we built was a big guitar amp. It had five channels,
so we could take the electric instruments direct.
This replaced the Fender amps for the musicians?
Oh, yeah. They didn’t have to bring any of those in. Just plug into
this beast, with its high-quality flat preamp, and a Mac 30 and Altec
605A for the studio. Each channel came out as a direct feed, trans-
former-isolated at +4 dB on the control room’s jack panel.
How did the musicians respond to that?
They probably thought it was a bit less desirable than having Fend-
er amps there, but they sure as hell dug the fact that they didn’t

What gear was ultimately used to cut the hot Motown singles?

We used a Westrex 2-B mono head on a Scully lathe at RCA Chica-
go for all the releases. Later we utilized a Neumann ES-59 head,
driven by a Mac 200, for the references cut in Detroit. At the time
we used the Grampian, Bell Sound in New York was mastering the
releases on a Grampian, so we had a nice match.

Is it your opinion that the sonic qualities of the Grampian are still
unexcelled for cutting 45s that cook?

When cutting at levels of about +6 dB, the Grampian added some-
thing, a tail end. A sibilant would have a little burst to it that sound-

NOTHING WAS MORE IMPORIANT THAN MAXIMUM IOUDNESS
AND IMPACT, AS LONGAS THE RECORDS DIDN'T SKIP

have to bring their amps in. It cleared things up; there wasn’t
as much clutter, and it made life a lot easier for the musi-
cians. They could just walk in, plug in, and go. I think
that countered any purist disadvantages there might
have been from the sonic point of view. The attitude was
that if there’s reverb or anything needed, we’ll add it lat-
er. You just play the music, and we’ll take care of the rest;
you’re just a musician. Berry believed in specialization. To

him, it was like an auto factory. The musicians will play; we’ll fix it
so we get true sound electronically. Then we’ve got the real thing
right there on the jack panel—no leakage, no extra microphones.
When did the disc-mastering capability first appear?

We spent a lot of time in 1962 on that. We had a Grampian head
with a 150-watt Gotham amplifier. The cutting lathe was a Neu-
mann AM-131. Originally this was supposed to be cutting every-
thing, both reference acetates and release master lacquers. The
Grampian was a magnetic cutter head, and it had a nice saturation-
distortion characteristic combined with a very high resonance fre-
quency. This meant that it would self-limit at high levels but still
put out a lot of velocity at the high end. With a feedback cutter like
the Neumann, down, down, down goes the [cutting] level capabili-
ty at high frequencies. But the Grampian had a power capability
that was much more uniform across the spectrum.

The Grampian was great for cutting hot 45-rpm singles. It had a
nice kind of grunge distortion, just the right amount, to give a com-
mercial zap to the sound. It had a unique, steamy-hot quality on the
top end, but the Grampian couldn’t reach blisteringly high levels
without mushing out into excessive harmonic distortion.

It was fabulous—just the right amount of the mush distortion
with that great steamy high end. Sweatless. And here would be your
Neumann super-purist cutter head that couldn’t keep up with the
Grampian unless you went to half-speed mastering. If you want to
hear the Grampian, get an original 45-rpm single of Barrett
Strong’s “Money (That’s What | Want).” That’s the sound of
Grampian. If you want to cut records with that little funk thing, you
can’t do it more tastefully than a Grampian running about +5 or
+6 dB. At the end of the vinyl era, a real hot pop LP would be cut +4
or +5 dB on the same scale. Hot Motown 45s were eventually cut at
+9 to +10 dB.

ed great. “Money” is a magnificent example of this. The Mira-
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cles’ “Shop Around” was cut that way. It was loud, but not
preposterous; it was a rational compromise. Any Mo-
town record cut after 1964 was likely done with the

Westrex 2-B if it was mono. “Hitch Hike,” “Sugar Pie,

Honey Bunch,” and “My Girl” were all cut with the
Westrex. In theory, the Westrex was garbage, but in prac-

tice it was only a little bit worse for linearity and distortion

than the ES-59. Both the Westrex and Neumann systems could cut
records that no stylus could track. Both could also overcut easily.
And then?
We put in a bandpass filter with ultra-sharp slopes at 70 Hz and 15
kHz. Any extra bass that’s not going to add commercial impact is
wasted stroke-cutting into the next groove. By 35 Hgz, our response
was 40 dB down. In case somebody did something stupid with the
high-end EQ, we’d stop it in its tracks at 15 kHz. A 5-kHz low-pass
is the fundamental characteristic of AM radio, so who cares? The
main thing was the low end, where overcutting occurs.
So why didn’t you master releases in-house? Why was that done first
at Bell Sound and then RCA?
Either our later Neumann half-speed cutter or the Westrex 2-B at
RCA could cut a record that was louder than we could possibly re-
lease, because of the limitations imposed by skipping and distor-
tion. But if RCA cut it and there was a problem with returns, we
had somebody to complain to. We could take it up to the point
where Berry would say, “This is just too loud.” If they’d been able
to, the Motown guys would have reduced the record length to about
10 seconds to get the highest level. If there were a phonograph that
could have played it and they could have gotten away with some-
thing that short, believe me, they would have cut them at +30 dB.

The only thing that stopped them was the fear that they would
get returns from the stores because of skipping. Berry Gordy knew
that; he used to own a record store. Distortion didn’t bother the de-
cision-makers at all. And that’s an understatement.

The big problem was difference-tone intermodulation distortion
caused by playback-stylus mistracking. The cutter head could put
down a perfect tambourine or a castanet, but on playback the click
of the castanet sounded like a crunch. Hack, hack, hack. That
caused a ghastly, garbagey sound. The difference-tone IM products



garbled up the midrange with gross-sounding stuff. Basically, what
Motown did was write off distortion as the price of doing business.
The attitude was that it certainly wasn’t worth lowering the record-
ing level. This was not Deutsche Grammophon recording the
Berlin Philharmonic. Nothing was more important than maximum
loudness and impact, as long as the store didn’t send it back be-
cause it skipped. The distortion level tolerated was very high by au-
diophile standards.

Were Motown levels hotter than other record labels’?

I would say so. I think Motown ran levels 2 to 3 dB higher than
most. Others had more sophisticated ways of making the loudness

I would agree that this was a legitimate goal for Motown’s stuff,
but it did interfere with the ensemble playing. The rooms were
made out of concrete blocks, the kind you’d use to put up a gas sta-
tion. There was no acoustic treatment on the walls. We had a
dropped T-bar ceiling and concrete floors. The horns went into one
of the rooms. Vibes might be in another, maybe a harp.

What did you do about the ensemble-playing concerns?

We built a binaural headphone system so that everyone would be
able to hear a mix of the other three rooms and themselves. Each
room had a separate binaural mix. The binaural mikes consisted of
two E-V 636s, about 8 inches apart and separated by a 1-foot-square

AS FAR AS BERRY CGORDY WAS CONCERNED,

STEREO WAS ASSOCIA

D WITH COVER ALBUMS.

THESE MEETINGS WERE ABOUT GETTING HIT 455,

in the midrange as effective as possible, and they just didn’t
bother to put quite so much bass and highs on. Hearing
bass, midrange, and highs loud—that’s what Berry
Gordy wanted, and who am I to say he was wrong with
all the success he had?
So the studio was operating on a pretty heavy schedule
by the time your eight-track machine was running?
You better believe it. It was a meat grinder. We maintained a
taxi that ran around the clock. We had to go over that equipment
every morning. That was all vacuum tube gear. In the eight-channel
recorder, each electronics package had six tubes plus all the other
stuff. The Fairchild limiters had a whole bunch of tubes. They used
four dual triodes in push-pull parallel in the 660 and double that in
the 670. We had to keep an eye on a couple of hundred tubes each
day. I had built about a dozen preamps with a 12AX7 and a 12AU7
tube in each one. That’s 24 more tubes. You could almost watch all
this stuff disintegrate before your eyes.
Around the time the eight-track went in, there were three isolation
rooms added—on the right, as I recall, as you look out the control-
room window in the Hitsville building. . . .
That’s right. Once we had the eight-track machine and a greater
ability to separate the channels electronically, it was a natural thing
to separate them acoustically. One of the problems was that Berry
was never really satisfied with the sound we got. He mentions that
in his book. It was like some 1949 hi-fi bug trying to improve his
phonograph. “Too boomy, too muffled, not enough definition.”
I’ve always maintained that a significant aspect of this problem
was the musical arrangement. The music has to be arranged to
create sonic clarity, and I feel that the acoustics were only part of
the problem. The eight-track and the direct feeds for electric in-
struments were all a part of the search for clarity and isolation. A
fundamental premise that was never questioned was that in a per-
fect world we would have an infinite number of channels, and
every single instrument would sound as though it were in an ane-
choic chamber. All of this would cause no loss of ensemble play-
ing. If we had that, we could electrically mix for the best result
possible.

ceiling tile. With the ’phones on, it had all the usual “Oh, wow,
it’s binaural!” realism. But the musicians usually pushed
one phone back; the realism didn’t seem that important
to them. Adjusting to binaural was a much bigger prob-
lem for them than adapting to the isolation. They liked
to listen with one earphone and hear themselves better.
Perhaps the quality of the playing suffered. Maybe a histo-
rian will study this for 20 years and be able to show that the
grooves weakened. Who knows? They still cut plenty of hits.
Where were all the tracks that were recorded at 2648 West Grand
mixed?
By 1964 to ’65, there was a total production bottleneck with that
one control room. Record, record, dub, dub. So now they couldn’t
get the work out. Stereo was finally beginning to become a consid-
eration. We were big enough that it wasn’t acceptable to just put out
a mono LP to cover the single. This would be about the time when
“Baby Love” came out.

So we had to take the pressure off the main control room and
add stereo at the same time. In the Motown tradition, they decided
to stick us in a crummy little room in the basement of a house three
doors east of 2648 West Grand. A doctor owned the house next
door. He wouldn’t sell, so we had to work around him. We had to
run wires up and down the alley because he wouldn’t let us run
them across his property.

Most of that house was filled up with offices. It was a wretched
room; you couldn’t get more minimal. So to get the true sound, we
put in a pair of AR-3s.

We had to have an eight-track reproducer to play back our eight-
track tapes. We negotiated with 3M for one of its Isoloop trans-
ports. Since 3M didn’t make a reproducer, we bought the amplifier
cards from them and the deck with a playback head only.

For quarter-inch tape machines, we had Studer C-37s. The very
important reason for that was the Studers were available from
stock, and we needed quick delivery. It was kind of pricey, $3,700
instead of $2,000. The C-37 had some idiosyncrasies that were
pimpier than hell, but overall it was a good machine. There was a
warmth to the sound, something about the electronics and the
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heads. They were tube electronics, and U

something funny was going on in that de-
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Wingate bought it, and Wingate had the
whole studio set up.

partment. I don’t know what explains it.

So we built up a console, a home-brew, with a frame that was
heliarc-welded by Custom Metal Products, and we dropped the
Studers in on either side. This provided eight channels of mix-
down to stereo. Each position had three echo pots. We had three
acoustic chambers now, an EMT plate, plus Fairchild spring Rever-
batrons, and I think we had a Fender tape delay. There was a panpot
for each track, and that’s about all there was to it.

The console had a unique feature. You could turn the eight slid-
ers upside-down. Lawrence Horn wanted that because at Atlantic
Records the pots were like that. The volume was raised by pushing
up or pulling down on the sliders, depending on which way you put
the panel in. Otherwise it was a simple console.

Did that mix room have the first “Motown Graphics”?

We built the “Motown Graphics” for that room. Basically, this was a
Langevin graphic equalizer with a gain control added. It was exe-
cuted with ultra-high-quality, heavy-duty rotary switches instead of
sliders—the best military grade money can buy—mounted in an
extremely robust, Y-inch-thick aluminum chassis. [t was 600
ohms, transformer-coupled in and out, with an Op-Amp Labs out-
put amplifier. It was a kind of military-spec,
Hummer version of the Langevin graphic
EQ. All told, we had about 46 of the equaliz-
ers built. We used these beautiful General
Radio knobs with strong setscrews and flats

s"\ \otown studio
at West Grand
Blvd., Detroit.
Note binaural
mike, suspended
from ceiling, used
by musicians for
headphone

monitoring.

on the shaft. You could walk up and twist
that knob with all the force your fingers
could stand. It would sit there and take it
like you were trying to twist the head bolt
on an Allison engine. There was a big, tele-
phone-type key that kicked the whole mess
in and out. Out, there was only the line

room, Detroit, circa
1967. The equipment
included an Empire
turntable (left), a 3M
eight-track tape
transport, a Fender

tape delay (center
rack, top), “Motown
Graphics” equalizers
(center rack, middle),
and a Fairchild
Reverbatron (behind
chair).

amp. This allowed you to A/B the effect of the EQ and gain settings.
That was a very important feature for me.

What was the story on the Golden World studio?

I can’t remember the address; it was on West Davison, not too far
from the old garbage plant—that general vicinity. It was an old
electric supply house that sold fuse boxes, conduit, and stuff. Ed

D) .
\.ear of Motown mix

“ Ed Wingate had Ric-Tic Records, with artists
such as The Fantastic Four and Edwin Starr.

Yes. The console was built by Ken Hammond, who later had a lot of
credits with Telarc and was a fellow disciple of Steve Temmer, at
Gotham Audio. Ofthand, Id say we bought Golden World in 1966
or 1967. Wingate was getting tired of it. He’d been a thorn in Berry’s
side, and Berry preferred not to have somebody else buy it and turn
it into another pain. The third factor was that we could use another
studio. We ended up totally rebuilding it. When we were finished,
there were 16 inputs on the console, with separate fader sections for
the program and monitor mixes. Along about the time of Golden

World, we finally gave up on the AR speakers and decided to go back
to the Altec Duplex, this time the 604-E. It didn’t sound too bad, so
we went with the flow. I think perhaps we had some equalizers be-
hind the rack to nerf the Altecs up a little. Out in the studio, we had
a 604-E and an Electro-Voice 30-W woofer halfway up the wall. That
was a hairy monster.

Had all the idealism evaporated by the time
you jettisoned the AR-3s?
No-0-0-0-0! We were still up to our old
tricks. That E-V 30-W was obviously an ec-
centricity of the first magnitude. And then
we went to all Neumann KM-86 condenser
microphones: “The purpose of the transduc-
er is to pick up the sound! It is not to provide
engineers with finger paint! So we will give
you identical precision instruments for this
purpose. So shut up.” That was the attitude.
Are you saying that the only mike available at
Motown studios in the late ’60s was the Neu-
mann KM-86?
Yes. I was highly susceptible to such a con-
cept. Everybody will have the same set of
gauge blocks on Henry Ford’s production line, and then the en-
gines will all fit together. We won’t have different brands of blocks.
We pick the best ones, and all the toolmakers get a set. That was the
basic mentality. The U-87 mikes were so beat to hell after years of
abuse that they were worthless. I honestly believe the KM-86 was a
better mike. It had the linear admittance capsule used in the
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KM-84, with a constant directional pattern at iy
all frequencies. That was better in theory

than the 87. It had three patterns like an 87. It
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was concerned, stereo was associated with
cover albums. These meetings were about
getting hit 45s. This was in 68 and ’69. Then

was smaller, and it had an elegant capsule instead of those old funk
87 capsules. The KM-86 was cheaper and was more resistant to dirt.
It was bulletproof.

I was sick and tired of people dropping the mikes on the floor
and rippling the membranes. Getting the U-87s repaired was a pain
in the ass. When you spray spit into a U-87, it gets noisy. That was a
classic problem. So the all-Neumann KM-86 approach made a hell
of a lot of sense in the Ford-factory atmosphere at Motown. Berry
was saying, “We want a standard system and a true sound. Every-
body’s gonna do this the same way. We’re gonna get out our hits on
this production line.” Considering the policies of the company, the
hit-factory mentality, this wasn’t at all out of line. There have been
many people who've made fun of this, but now that I'm thinking
about it again, [ have to say I would defend the KM-86 decision
even now. There were people at Motown who didn’t know how to
set a mike aimed straight. That didn’t motivate me to put in all
sorts of esoteric instruments in order to equip them with a greater
range of choices for subjective, nuance-level things in the process.
The decision to standardize on one microphone had the complete
support of management?

Absolutely. I don’t think senior management had a ghost of a clue
about microphone subtleties. The idea was accepted without even a

thought; there was no discussion. It was one of those idiosyncrasies
of Motown. The KM-86 decision was made about 1969, and we
bought 44 of them.
When Motown outgrew its six or seven houses on West Grand
Boulevard, the building at 2457 Woodward was bought, right by the
freeway. What went in there?
The studios were kept running, of course, but now we had to build
all these new facilities for the Motown Center. First we built a huge,
acoustically treated evaluation room. The new thinking on Berry’s
part was that he’d call these large meetings. He’d bring everybody
into the quality-control meeting so they could get a handle on what
it was all about. He was seriously trying to educate his staff. It did-
n’t seem to bother him that he was paying all these people just to sit
there, including me.

The first speaker was an Altec 604-E, and an Electro-Voice 30-W
like the one at Golden World. This was still mono. As far as Berry

I got a couple of sound columns we had lying around, and I set
them side by side, so we had eight JBL D-130 15-inch woofers with
a 604-E on top. We used McIntosh 2100s for power amps. We did
some incredible tests of the Mac 2100 at 20 kHz, running just at the
threshold of clipping into big load resistors. That thing was 150
watts, not 105, both channels running. It ran like that for three
days, 24 hours a day. Heat was coming off the amp like a register.
We’d walk up to it eight, ten times a day and short the outputs. Zap,
spark, zap, spark! “Yeah, it’s still taking it.” So we bought a bunch; it
was our standard amp. Excellent equipment.

This JBL/Altec system had its own unique way of honking, and
with those eight 15-inch woofers, when you got down into the re-
gion of 100 to 400 Hz, that sucker could really punch out some
Fender bass notes. B-0-0-0-0-w-wwww! It put it out there in your
face, all across the room. Big time.

Berry Gordy was giving how-to-make-a-hit classes with examples
played through eight JBL woofers?

Yeah. He would sit there and say the same things.he said in his office
to his old cadre of people like Ivy Hunter and Brian Holland, that
group of geniuses he had formed. Now he had this peanut gallery of
people, which was all that was left. H-D-H [the hugely successful Mo-
town songwriting team of Eddie Holland, Lamont Dozier, and Brian
Holland] was long gone; Mickey Stevenson was gone. Ivy Hunter
might still have been there. R. Dean Taylor was there, eager and sin-
cere. New people who didn’t have a clue were there. The original
group that did all that great stuff from 1962 to 1967 became disillu-
sioned and left.

Berry was trying to re-create things on a larger scale with 40 or
50 people. He’d sit there and play the records and make observa-
tions. I can remember him playing “You’re All [ Need To Get By.”
And he’d say, “We’re not sitting here to ap-

clean preciate this; we’re sitting here to criticize

servicing Sischa it. This is a business, an economic busi-

ness.” I'm quoting him. I remember it be-

C-37 tube tape
recorder at
Motown studios.

cause it seemed so bizarre. The monsters
were gone. This group was a mere shadow,

and Berry found that very frustrating.
There were a couple of months of these weekly meetings. He sat up
there like it was Sunday school, sincerely trying to educate on qual-
ity control, trying to show how a record could be improved. A few
weeks later it was announced that Berry was leaving for California.
What did you see as the purpose of the California move?

Berry was starting another production operation to feed the facto-
ry that he had established in Detroit. The idea was to make hits,
new California hits that would be released through the system.

So Berry Gordy had a new creative geographic center?

Precisely. Because he had all these resources, it probably looked
easy. He was making the rounds of all the studios. Eventually, he
bought one, and that became MoWest. There was a gigantic
amount of money available, and so we designed and had Electro-
dyne build a pair of mixing consoles for the Motown Center. It
wasn’t a total vacuum, but when Berry left it was the beginning of
the end for most of us in Detroit.
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NAKAMICHI TA-1z
A/V INTEGRATED AMP

he Nakamichi brand was intro-
duced more than a quarter of a cen-

tury ago with a product everyone
knew could not be built, a three-
head cassette deck, at a price every-
one knew nobody would pay,
$1,000. Until then, Nakamichi equipment
had been sold only under other brand
names, including many leading ones. But
Nakamichi’s clients were uninterested in
the new deck. So the company decided to
go it alone, and a new brand was born, a
brand with a reputation for unusual prod-
ucts and unique technologies.

In the digital era, it’s become hard for
small companies like Nakamichi to distin-
guish themselves from one another, because
digital technology forces them to buy much

of their circuitry as ICs from the same few
sources. Even so, companies can distinguish
themselves through the integrity of their
products and through innovation in those
products’ analog sections. In these senses,
the Nakamichi [A-1z audio/video integrat-
ed amplifier stands apart from the crowd. It
has the distinctive Nakamichi look, thanks
to its heavy aluminum faceplate, massive
size, and subtle (some would say too subtle)
gold-on-black lettering. And it’s one of
those rare components that shuns useless
features in favor of basic quality. You won’t
find “music enhancement” modes that al-
most never sound realistic, a phono stage
that few people would use nowadays, or
nondefeatable tone controls (which can
really wreak havoc in a multichannel sur-
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round system). You will find Dolby Digital
(AC-3) surround decoding and dual-zone,
dual-source multiroom capability. And
you’ll find two circuit innovations: Har-
monic Time Alignment power amp topolo-
gy and a Precision Resistor Array Multi-
Channel Attenuator.

The Harmonic Time Alignment topolo-
gy was developed in Nakamichi’s California
research facility. It is based on the proposi-
tion that harmonic distortion is audibly
least intrusive if the harmonics that are
generated are in perfect synch with the fun-
damental, which is seldom the case when
large amounts of global negative feedback
are used. For years, many audiophiles have
thought that minimizing global feedback
helped components achieve superior
sound. However, in Nakamichi’s view, the
root cause of this has not been appreciated.

THE NAKAMICHI IA-12'S
DOLBY DIGITAL
PERFORMANCE

IS ABOUT AS FINE
AS I'VE SEEN.

When large amounts of feedback are ap-
plied to an amplifier, the open-loop gain
must be rolled off in a controlled manner to
prevent oscillation. The greater the feed-
back, the lower the frequency at which the
rolloff usually must commence. But the sta-
bilization network that causes the rolloff
also shifts signal phase (time relationship),
misaligning whatever harmonics accompa-

Rated Power, 8-Ohm Loads: Stereo
mode, 100 watts per channel, both
channels driven; surround modes,
80 watts per channel, five channels
driven.

Rated Distortion at Rated Power: THD,
0.1%; IM, 0.1%.

Dimensions: 17 in. W x 6% in. H x 15%
in. D (43 cm x 17 cm x 39.8 cm).

Weight: 38.6 Ibs. (17.5 kg).

Price: $2,900.

Company Address: 955 Francisco St.,
Torrance, Cal. 90502; 310/538-8150;
www.nakamichiusa.com

For literature, circle No. 90

Photos: Michael Groen



MEASURED DATA

[AMP SECTION, STEREO MODE

Output Power at Clipping (1% THD at 1
kHz): 8-ohm loads, 135 watts/channel
(21.3 dBW); 4-ohm loads, 200
watts/channel (23 dBW).

I Dynamic Output Power: 8-ohm loads, 145
watts/channel (21.6 dBW); 4-ohm loads,
225 watts/channel (23.5 dBW); 2-ohm
loads, 200 watts/channel (23 dBW).

Dynamic Headroom Referred to 8-Ohm
Rating: +1.6 dB.

THD + N, 20 Hz to 20 kHz: 8-ohm loads,
less than 0.052% at 100 watts/channel,
less than 0.04% at 80 watts/channel, and
less than 0.043% at 10 watts/channel; 4-
ohm loads, less than 0.418% at 150
watts/channel, less than 0.074% at 100
watts/channel, and less than 0.091% at
10 watts/channel.

[Damping Factor Referred to 8-Ohm
Loads: 115.

Output Impedance: 75 milliohms at 1
kHz, 90 milliohms at 5 kHz, 125
milliohms at 10 kHz, and 170 milliohms
at 20 kHz.

Frequency Response: 20 Hz to 20 kHz, 40,
—0.22 dB (-3 dB below 10 Hz and at 91
kHz).

Subwoofer Crossover: High-pass, -3 dB at
79 Hz and -6 dB at 60 Hz, 12 dB/octave;
low-pass, -3 dB at 82 Hz and -6 dB at
107 Hz, 12 dB/octave.

Sensitivity for 0 dBW (1 Watt): 28.6 mV.

A-Weighted Noise: ~74.1 dBW.

Input Impedance: 21.2 kilohms.

Input Overload (1% THD at 1 kHz): 7.9
V.

Channel Separation, 100 Hz to 10 kHz:
Greater than 54.6 dB.

Channel Balance: +0.0 dB.

Recording Output Level: 480 mV for 500-
mYV signal at CD input.

Recording Output Impedance: 1.37
kilohms.

AMP SECTION,

DOLBY PRO LOGIC MODE

Output Power at Clipping, 8-Ohm Loads:
Main channels, 135 watts/channel (21.3
dBW) with phantom center; center
channel, “L
watts (21.6 dBW); surround channels,
“Large” speaker setting, 135 watts/
channel (21.3 dBW).

THD + N at Rated Output, 8-Ohm Loads:
Main, less than 0.05%, 30 Hz to 13 kHz;
center, less than 0.05%, 30 Hz to 13 kHz;

arge” speaker setting, 145

surround, less than 0.042%, 100 Hz to 10 L

kHz.

Frequency Response: Main, 20 Hz to 20
kHz, +0.11, 0.3 dB (-3 dB below 10 Hz
and at 23.15 kHz); center, “Large”
speaker, 20 Hz to 20 kHz, +0.09, -0.48 ‘
dB (-3 dB below 10 Hz and at 23.15 kHz);
center, “Small” speaker, 79 Hz to 23.15 l
kHz, +0.08, -3 dB; surround, below 10
Hz to 7.1 kHz, +0.05,-3 dB.

A-Weighted Noise: Main, -71.9 dBW;

“Large” speaker, -74 dBW; |
surround, —=73.4 dBW.

Channel Separation at 1 kHz: 44.7 dB or ‘
greater.

center,

AMP SECTION,

DOLBY DIGITAL (AC-3) MODE |

Channel Balance: 0.3 dB or better. i

Frequency Response: Main channels, 20 |
Hz to 20 kHz, +0.15, -0.3 dB; center I
channel, 20 Hz to 20 kHz, +0.14, -0.31
dB; surround channels, 20 Hz to 20 kHz,
+0.15, -0.3 d3; LFE channel, 20 to 82 Hz,
+0, -3 ¢B.

THD + N at 1 kHz for 0-dBFS Signal:
Main, 0.0192%; center, 0.0112%;
surround, 0.276%; LFE, 0.0143% at 30
Hz. |

Channel Separation, 100 Hz to 10 kHz: |
51.3 dB or greater. '

D/A CONVERTER SECTION

Frequency Response: At speaker output, i
20 Hz to 20 kHz, +0.13, -0.3 dB; at
preamp output, 20 Hz to 20 kHz, +0.15,
—0.16 dB.

THD + N at 0 dBFS: 0.198%, 20 Hz to 20
kHz.

THD + N at 1 kHz: At speaker output,
below —73 dBFS from 0 to —-90 dBFS and
below —80.5 dBFS from -30 to -90 dBFS;
at preamp output, below -78.5 dBFS
from 0 to =90 dBFS and below —81 dBFS
from —30 to —90 dBFS.

Maximum Linearity Error: Undithered
signal, 1.3 dB to —-90 dBFS; dithered
signal, 1.9 dB to —~100 dBFS.

S/N re 0 dBFS for Infinity Zero Signal: A-
weighted, 84.9 dB; CCIR-weighted, 75.7
dB.

Quantization Noise: —75.6 dBFS.

Dynamic Range: Unweighted, 82 dB; A-

weighted, 85.2 dB; CCIR-weighted, 75.8

dB. ‘

Channel Separation: Greater than 51.3 dB,
125 Hz to 16 kHz. |
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ny the fundamental. To get around this, the
IA-1z uses local feedback (which is not as
prone to stability problems) to reduce
open-loop gain while extending the fre-
quency range of that open-loop gain to well
beyond the audio band. A minimal amount
of overall feedback is then applied, to fur-
ther reduce distortion and to lower output
impedance.

Precision Resistor Array Attenuators, the
second technical novelty in the 1A-1z, ad-
just cach channel’s gain. They are so precise
that volume, balance, and system-calibra-
tion adjustments can all be made with the
same set of attenuators and whatever gain
offsets are needed to balance and calibrate
the system will track precisely over the full
range of volume settings. The Precision Re-
sistor Array is controlled digitally, but it ad-
justs the signal in the analog domain. The
digital circuitry simply selects the appropri-
ate metal-film resistors; they, in turn, adjust
the gain of an analog operational amplifier.
In the !z, two gain-controlled stages are

THE CONTROLS
ARE BLESSEDLY LOGICAL,
AND YOU DON'T NEED

ON-SCREEN DISPLAYS
FOR SETUP.

cascaded in each channel to produce a 96-
dB control range with exquisite tracking
ability. The resistor elements, used as the re-
sistive ladders in a pair of 12-bit DACs, ad-
just volume in steps that vary with level (in
0.5-dB steps over the uppermost 34.5-dB
gain l';1|1;:,e, in 1-dB steps from —35 to 54
2-dB steps from —55 to —75 dB).

The IA-12’s rear panel bespeaks quality.

dB,and in 2

With S-video jacks doubling every compos-
ite-video input and output, there’s little
chance you’ll run out of one type or the
other. And every connector (even the §-
videos) is gold-plated for long-term relia-
bility. The amp has provisions for four A/V
and five audio program sources, including a
recording output for the VCR. I would have
liked a second VCR interface. Perhaps more
important, instead of the single “DVD/
DBS” input, I’d have liked separate inputs
to get more use from the amp’s Dolby Digi-
tal section. And when you finally retire your
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laserdisc player, by the way, the 12’s
“LD” input set will become avail-
able for a second Dolby Digital
source.

The audio connections include
three high-level analog inputs, two
tape loops (with provisions for
dubbing “Tape 1” to “Tape 2” but
not the other way around), plus
three digital inputs. Of the digital
inputs, “CD” has a coaxial jack,
“LD” has a Toslink optical input
for PCM and a coaxial jack for AC-
3 bitstreams (not RF, for which
you’ll need Nakamichi’s DE-1 de-
modulator), and “DVD/DBS” has
Toslink and coaxial connections
(selected by a small slider placed
between them), either of which
will accept both PCM and Dolby
Digital signals.

In addition to its video record
output, the IA-1z has composite-
and S-video outputs for “Monitor”
and “Remote.” The main differ-
ence between them is that “Re-
mote,” intended to feed video to a
TV monitor in a second room,
does not carry the on-screen
menus generated by the 1z. The
jacks that feed audio to the second
room carry only stereo signals
from analog sources. So if you’re
also feeding video to that room, be
sure to connect your video compo-
nents’ analog audio outputs, even
if you’re using their digital outputs
for surround listening in your
home theater.

Line-level audio outputs are
provided for all six channels
(“Center,” “Subwoofer,” and left
and right “Front” and “Rear”). The
heavy-duty, gold-plated multiway
speaker binding posts are logically
arranged. Each pair of posts is
spaced to accept double-banana
plugs, and there’s enough space be-
tween the pairs to make good, solid
connections.

Four Ys-inch miniature phone
jacks augment the amp’s remote-
control functions. One jack accepts
input from a remote sensor; the
other three can be used to control
Nakamichi CD players, tape decks
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(if connected to “Tape 17), and remote am-
plifiers. Power feeds in through a remov-
able, heavy-duty IEC grounded line cord;
there’s an equally heavy-duty switched,
grounded convenience outlet that’s rated at
200 watts.

The front-panel controls are blessedly
simple and logical. The source selector has
generously sized buttons, five for audio-
only sources in one row and four for au-
dio/video sources just below them—all
with LEDs to show which buttons have
been activated. You can use any audio
source as the soundtrack for any A/V source
(e.g., for simulcast reception). A “Digital
Input” bar, to the left of the bottom row of
source selectors, toggles between the digital
and analog audio inputs for whichever in-
put you’ve selected; another LED indicates
when a digital input is active. Above this bar
is another, “Multi Zone,” and three indica-
tor LEDs. Depending on the mode you se-
lect by tapping the bar, you can choose the
program source for the main and remote
zones independently or feed the same
source to both areas.

THE VOLUME CONTROL
TRACKED SO PRECISELY
THAT | COULD MEASURE

NO ERROR OVER ITS
MOST USEFUL RANGE.

At the top left is the on/off button and an
LED that glows in standby mode and is off
when the amp is on. This may sound odd,
but other LEDs on the panel show that the
amp is up and running; this one glows to
tell you that the amp’s plugged in but off.

You select “Dolby Surround Mode” by
using buttons marked “AC-3” and “Pro-
Logic,” each with an indicator LED, or you
can turn surround off. These three keys are
at the bottom center of the panel, and above
them are two “Speaker” pads (one to select
a channel and the other to change its oper-
ating mode), a row of three speaker-mode
LEDs, and an array of seven LEDs (for each
of the six channels plus one marked “S” for
mono surround). These controls and indi-
cators let you set up the 1z from its front
panel without using the remote or on-
screen menus, which is most unusual. This
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may appeal especially to audio
purists, who’ll no longer have to
risk contaminating their audio by
routing video through the amp
just to use on-screen setup menus.

System setup is simple and intu-
itive. As you cycle through the var-
ious speakers by pressing “Select,”
the chosen speaker’s LED blinks
for a few seconds, during which
time you can change its settings.
For the main and surround speak-
ers, the choices are “Large” and
“Small.” The center channel offers
the same two choices plus “None”
(phantom center). And the sub-
woofer choices are “Normal”
(which feeds the subwoofer LFE
information plus the bass from all
channels designated “Small”),
“LFE Only” (which redirects bass
from all “Small” speakers to the left
and right front channels), and
“None.” All you need do is glance
at the LEDs to see the present op-
erating mode, press the mode
switch to change that setting if you
wish, and then go on to the next
speaker. Nothing could be simpler!

In normal operation, the LEDs
for the different speakers show the
selected surround mode. A 5.1-
channel Dolby Digital signal will
light up ali the LEDs except “S”; a
two-channel Dolby Digital signal
with matrix Dolby Surround en-
coding will light up the “L” and
“R” front-channel LEDs and “S,”
and conventional Dolby Surround
(or stereo) signals leave all seven
LEDs dark.

To the right of the speaker LEDs
is a four-digit display that also con-
tains the remote control’s infrared
sensor. Normally, it indicates what
volume you’ve set with the stylish
“Output Level” pads at the right.
But if you press a tiny button just
next to these pads, they become a
balance control (an LED glows in
this mode) and the display shows
the balance settings. If you hold
down the nearby “Mute” button,
you can use the pads and display to
set the muting level over a 31-step
range. Thereafter, tapping “Mute”
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toggles between normal volume and your
selected muting level.

Beneath the display are four system-cali-
bration buttons to toggle the usual cycling
test tone on and off, select a channel for ad-
justment, select delay-adjustment mode,
and increase or decrease the level or delay of
the selected channels. Main-channel levels
can be adjusted over a range of +3 dB, all
other channels over a range of 10 dB; de-
lay can be adjusted from 0 to 5 milliseconds
for the center channel and 0 to 15 millisec-
onds for the surrounds.

The Nakamichi IA-1z comes with two in-
frared remotes, a full-featured main re-
mote, the RM-1m, and a simpler RM-1s
that just enables you to select sources, ad-
just volume, and turn the power and the
muting on and off. The main remote is ful-
ly programmable and controls audio or au-
dio/video components, depending on the
setting of its “Audio Video” slide switch. It
has a bank of controls for the usual trans-
port functions of a tape recorder or VCR,
another bank of controls for a CD or
laserdisc player, and a third bank to handle
a tuner or TV. The controls are appropriate
for their purposes (seek and preset pads in
the “Tuner/TV” bank; disc selection, ran-
dom, skip, and search pads for disc players;
and fast wind and recording controls for
tape components). Each control bank also
has a “Power” pad to toggle sources on and
off independently. Needless to say, with the
RM-1m you can also choose surround
mode, activate Dolby Digital’s dynamic
range and LFE attenuators (indicated by
LEDs on the front panel), perform or check
system setup and calibration, choose a
mode for two-zone operation, toggle the
on-screen displays, and adjust balance.

Measurements

No question about it: Nakamichi’s Preci-
sion Resistor Array is a fantastically accu-
rate volume control. It reduced gain by 0.5
dB per step over the top 70 steps of its range
and then by 1 dB per step for the next 20
steps, all with an accuracy of +0.01 dB (the
limit of my test equipment’s resolution). In
other words, I could detect no errors over
the most useful 55 dB of the control’s
range! Below that, where gain changes in 2-
dB steps, the control was accurate within
+0.03 dB for the first three steps (down to
—61 dB) and within +0.1 dB for the next
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three (down to —67 dB). “Mute,”
factory-set for total muting, was
adjustable for anywhere from 10 to
46 dB of attenuation.

The 1A-12’s frequency response
for analog input in stereo mode
(Fig. 1) is flat and fairly extended,
within +0, -0.22 dB from 20 Hz to
20 kHz; the -3 dB points are below
10 Hz and at 91 kHz. Note how
precisely the left and right chan-
nels match in both response and
level. Below 10 kHz, this amplifier
has virtually no channel imbalance
whatsoever!

The crossover between the front
channels and the subwoofer oc-
curred at about 80 Hz, where re-
sponse was 3 dB down. Both sec-
tions had nominal slopes of 12 dB
per octave; I'd have preferred a
sharper slope in the low-pass sec-
tion, but Nakamichi’s choice is not
unusual.

Nakamichi rates the IA-12’s out-
put power into 8 ohms as 100
watts per channel in stereo and 80
watts per channel in its five-chan-
nel surround modes. The compa-
ny provides no 4-ohm ratings and
requested that I not make con-
stant-frequency power tests into
that impedance. I can’t quite fath-
om this exceptional conservatism,
as the 1z did fine on my bench
with both 8- and 4-ohm loads.
With the IHF tone burst and 2-
ohm loads, the output protection
relay clicked in and out when 1
asked the amplifier to deliver more
than 200 watts per channel. The 1z
was not showing any sign of stress;
I just couldn’t get it to put out any
more without triggering the pro-
tection circuits. With 8- and 4-
ohm loads, it behaved normally
when fed continuous and pulsed
signals.

Figure 2 shows total harmonic
distortion plus noise (THD + N)
versus frequency. With 8-ohm
loads, I measured it at output lev-
els of 10 watts per channel, 80
watts per channel (the five-chan-
nel rating), and 100 watts per
channel (the stereo rating). Distor-
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tion tops out at 0.04% at 80 watts per chan-
nel and at 0.052% at 100 watts per channel,
about half Nakamichi’s spec of 0.1%. With
4-ohm loads, I took measurements at 10,
100, and 150 watts per channel. Although
distortion reaches about 0.4% at 20 kHz
when the amp is feeding 150 watts per
channel into 4-ohm loads, it’s only 0.074%,
worst case, when feeding 100 watts a side
into 4 ohms.

My choice of 150 watts for the maximum
power into 4 ohms in Fig. 2 was based on
my tests of the [A-12’s THD + N versus out-
put with both channels driven (Fig. 3). At
20 kHz, the 4-ohm curve turns up at about
75 watts and the 8-ohm curve turns up at
about 50 watts. Since 50 watts is half the
rated power at 8 ohms, I doubled 75 watts

WONDER OF WONDERS,
SURROUND-CHANNEL
NOISE AND THD

ARE ALMOST AS LOW
AS THE MAIN CHANNELS'.

to get my unofficial rating for 4 ohms. With
either load, distortion increases gradually
above the point where the curve turns up-
ward rather than rising sharply at clipping.
(This suggests a Class-AB topology with
relatively modest overall feedback, just as
Nakamichi claims.) When clipping ulti-
mately does occur, output reaches 135 watts
per channel into 8-ohm loads and 200 watts
per channel into 4-ohm loads. With the
IHF tone burst, the clipping points were a
bit higher. At 8 ohms, the 1z clipped at 145
watts per channel, from which I calculated
dynamic headroom to be +1.6 dB; at 4
ohms (for which there is no rating from
which to calculate dynamic headroom),
clipping occurred at 225 watts per channel.

Despite its relatively low global feedback,
the IA-1z had an adequately high damping
factor of 115 at 50 Hz. Output impedance
did rise with frequency, just more than
doubling between 1 and 20 kHz, but at 20
kHz it was still lower than that of many oth-
er amplifiers I've tested. Analog input im-
pedance was a relatively low 21.2 kilohms,
but this shouldn’t present a problem for
any decent source. The input circuit was es-
sentially overload-proof. It didn’t clip until
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I fed in almost 8 volts, and I don’t know any
program source that has such high output.
Sensitivity seemed fine, as did recording
output level and source impedance.

The major fly in the ointment was noise,
which I measured as —74.1 dBW with “A”
weighting. I suspect that this higher-than-
expected noise level was related to the
amp’s cascaded volume attenuators, whose
topology is not conducive to minimum
noise. Technical trade-offs are inevitable in
circuit design, and in this amp Nakamichi
elected to achieve highly precise gain con-
trol rather than minimize noise. Fortunate-
ly, the noise spectrum was relatively benign,
essentially “white” from somewhat below
1 kHz on up. Power-supply hum compo-
nents at 120 Hz (and a smaller one at 240 Hz)
appeared in the right channel but were
mostly absent in the left. Overall, the right
channel was slightly noisier than the left in
the sample I tested. (The results in “Meas-
ured Data” reflect this worst-case condition.)

The TA-1z performs Dolby Pro Logic as
well as Dolby Digital decoding by means of
Motorola 24-bit DSP chips (DSP560009),
followed by 20-bit DACs. (Analog signals
go through 18-bit A/D converters before
surround decoding.) On the whole, the test
results for Pro Logic operation are exem-
plary. At rated output, THD + N (Fig. 4) in
the main channels is less than 0.05% from
30 Hz to 13 kHz and less than 0.03% from
about 50 Hz to 9 kHz; even at the bass and
treble extremes, it doesn’t go much higher
than 0.1%. Distortion in the center channel
is a bit lower still. And, wonder of wonders,
THD + N in the surround channels is al-
most as low as in the main channels.

As you can see from Fig. 5, in Pro Logic
mode the Nakamichi amplifier’s output
stages deliver well beyond their rated 80
watts per channel into 8 ohms before clip-
ping occurs. At 1% THD, I measured 135
watts per channel from the main and sur-
round channels and a trifle more, 145 watts,
from the center.

Frequency response in Pro Logic mode
(Fig. 6) is essentially the same in the main
and center channels, about +0.1, -0.3 dB
from below 10 Hz to 23.15 kHz. The ripple
of approximately +0.06 dB in the upper fre-
quencies is caused by conversion to and
from the digital domain; less ripple would
be better, but this amount is not unusual.
Few manufacturers use digital filters and
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SEPARATION WAS BEST
(A SUPERB 81.7 dB)
JUST WHERE
IT MATTERS MOST.

converters in their home theater compo-
nents that are of the same caliber as those in
their CD players, but the 1z’s are at least
among the better ones I've seen in A/V re-
ceivers and amps.

The high-pass curve in Fig. 6 for the cen-
ter channel’s “Small” speaker setting has a
12-dB/octave slope and is 3 dB down at 80
Hz, matching the subwoofer crossover’s
low-pass filter. The same filter characteris-
tics applied to every channel set up for a
“Small” speaker. The surround channel’s
7.1-kHz rolloff is almost exactly on target
for Pro Logic operation.

The 1A-1z’s A-weighted noise in Dolby
Pro Logic mode ranged from -71.9 dBW in
the worst channel (right front) to -74 dBW
in the best (center). For the most part,
channel separation at 1 kHz was between 65
and 70 dB. The least amount of separation,
only 44.7 dB, was from either surround
channel to the left front. But separation was
best (a superb 81.7.dB) from center to sur-
round; that’s where it’s most critical, be-
cause you don’t want dialog popping up at
your side or behind you.

I usually test A/V amps’ and receivers’
main-channel DACs at the speaker termi-
nals rather than the preamp outputs. For
one thing, it’s the speaker terminals that
you’re most likely to use. And because not
all A/V amps and receivers have preamp
outputs, measuring at the speaker terminals

IR
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puts all such products on the same footing.
(Actually, neither output gives me a pure
look at DAC performance, because of the
noise, distortion, and response irregulari-
ties imposed by intervening circuitry, espe-
cially power amp sections.) To see how re-
sults from each output would compare, I
measured the Nakamichi IA-1z both ways.
Wherever there were distinct differences
between the two sets of data, I'm presenting
both, but it was gratifying to see how few I
found and how easily those differences that
did occur can be explained.

Frequency response for the amp’s DAC is
shown in Fig. 7 with an extremely sensitive
relative level scale so that you can see the fil-
ter ripples of +0.06 dB more easily. Aside
from a very slight difference in channel bal-
ance and slightly more bass rolloff at the
speaker terminals, there are no differences
in performance at the two outputs.

The 1A-12’s THD + N versus frequency
at 0 dBFS (Fig. 8) reaches the same maxi-
mum (0.198%) at both outputs, primarily
because the DAC’s sampling-rate cross-
modulation dominates the situation. Over
some of the audio range, however, THD +
N is slightly higher at the speaker terminals
than at the preamp outputs because of the
noise and distortion contributed by the
power amp. When DAC distortion domi-
nates power amp distortion, the results are
the same at either output. Truly first-rate
DACs, with less cross-modulation at 18
kHz, might perform differently at the two
outputs, but I think this will be rare.

There are noticeable differences between
the outputs in the DAC section’s THD + N
versus level (Fig. 9), but only over the top 25
dB, where power amp distortion is the con-
trolling influence. At lower levels, the curves
are quite similar and likely reflect perform-
ance of the DACs. Had preamp and power
amp noise been the prevailing factor, the
curves would have risen as level decreased
rather than staying flat, as these do. In other
words, one can determine from the shape of
these curves where in the circuit the distor-
tion originates. In this case, it’s from the
DAGs.

The tracking filter used in testing DAC
linearity error eliminates the effect of dis-
tortion and almost completely eliminates
the noise contribution of the analog elec-
tronics. Therefore, the IA-12’s linearity er-
ror was virtually the same at its preamp and
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speaker terminals. Although the results
(Fig. 10) are quite good down to -90 dBFS
with a dithered signal, I've measured a
number of converters that produced less er-
ror at —100 dBFS.

Random noise always adds fuzziness to
the linearity plots in DAC “fade-to-noise”
tests. Even so, you can see that the curves
from the IA-12’s speaker and preamp out-
puts (Fig. 11) match up very well. The
greater error measured at the speaker ter-
minals as the curve approaches —120 dBFS
is probably due to power amp noise that
squeaked by the tracking filter. We’re deal-
ing with mighty small signal levels here!

The DAC section’s signal-to-noise ratios
(both A-weighted and CCIR-weighted) at
the two outputs were not significantly dif-
ferent, which suggests that the power amp
contributes negligibly to the noise floor.
The same applies to the results for quanti-
zation noise and dynamic range (whether
unweighted, A-weighted, or CCIR-weight-
ed). Furthermore, when [ compared third-
octave noise analyses for digital input sig-
nals to those for analog input signals, the
curves (not shown) tracked almost precise-
ly. This suggests that the noise has its origin
in the analog circuitry. Note also that
crosstalk (Fig. 12) is pretty much the same
above 2 kHz for analog or digital input and
for preamp or speaker output.

The great similarities [ found between
the IA-12’s performance at the preamp and
speaker outputs do not prove that results
will be identical at both outputs for every
conceivable integrated product. Still, it was
reassuring to have my past test procedures
validated in this manner.

Finally, we come to the IA-1z’s Dolby
Digital performance, which is about as fine
as I've encountered. The levels of the front
and surround channels balanced within
+0.15 dB, and their responses were identical
(within the limits of experimental error).
picked the left front channel at random for
Fig. 13, which also shows the response of the
LFE channel. The main-channel response is
the same as that plotted in Fig. 7 for the
DACs; the LFE curve is the same as the re-
sponse curve I obtained for the low-pass fil-
ter of the subwoofer crossover (not shown).

The Dolby Digital decoder’s THD + N,
measured at 1 kHz and 0 dBFS (the only
point feasible with Dolby Laboratories’ test
DVD), ranged from a low of 0.0109% in the
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left front channel to a high of 0.0276% in
the right surround. These results corre-
spond quite closely with those from the
DAGs, especially in the left and right front
channels.

In Fig. 14 are the best and worst of the 20
crosstalk curves taken in Dolby Digital
mode. (You can assume the other 18 lie
somewhere in between.) Worst case turned
out to be between the right surround and
right front channels; best case was between
right and left surround.

Use and Listening Tests

I found the Nakamichi 1A-1z very intu-
itive to use, from its front panel and its re-
mote. The main remote does not light up
and has wads and wads of identical buttons,
but I had no problem with it. Although I
did need reasonably bright ambient light to
see what | was doing, I’'m really getting tired
of on-screen menus, so the ability to do
without them was a blessed relief.

As you might expect from the Nakamichi
[A-12’s excellent Dolby Digital and Pro
Logic test results, this A/V amp sounded
great in my home theater. But as I've said

before, movie soundtracks are inadequate
for judging sound quality, so I set the 1z up
in my listening room. My primary source
was a Sony CDP-XA7ES CD player, which |
hooked up to both the analog and digital
CD inputs on the 1z. Then | matched levels
and toggled back and forth with the “Digi-
tal” button on the amp’s main remote.

NAKAMICHI'S IA-1z
HAS SUPERB IMAGING

AND WARM, WONDERFUL,
FULL-BODIED SOUND.

Overall, | preferred Sony’s current-pulse
converters to the 20-bit DACs in the IA-1z.
The Sony DACs produced a more pleasing
ambience and cleaner reverb tails. These
differences were especially noticeable on
Enya’s Shepherd Mpons (Reprise 9 26775)
and Beethoven’s Sonata No. 15 in D Major,
Op. 28, “Pastoral” (Telarc CD-80185). 1 also
found female voice edgier with the Nak-

amichi’s converters than the Sony’s on the
Enya recording and on Julianne Baird’s
voice in The English Lute Song (Dorian
DOR-90109). I then played several of my
own CD recordings of piano and chamber
orchestra. The Nakamichi DACs make
them sound somewhat hard, but 1 admit
that this was a pretty tough comparison.
Against lesser converters, those in the 1z
could probably hold their own, but I consis-
tently preferred the sound from the DACs
in the Sony CD player (which costs about as
much as the 1z integrated amp).

What’s significant, however, is how much
[ liked the sound through the Nakamichi’s
analog inputs. DACs aside, everything
about the TA-1z was wonderful. It had a
warm, full-bodied sound, and its imaging
was superb. Despite my concern about the
residual noise level I measured, I could hear
no noise at my listening position and could
barely discern any with my ear glued
against the speaker—and this was when 1
was using very efficient loudspeakers. So I
dismissed my worries about noise and sat
back to enjoy the beautiful sound. The
more | listened, the more I liked!
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When you’ve got questions about Audio and Video,

see a specialist

How do retailers select the

products they sell?

In many cases this is the question that
will stump an otherwise competent
Home Entertainment specialist, or at
least cause a little embarrassment.
Even though we would like to think
the products being shown have been recommended
on their own merits, many stores select their mix
on the basis of such questionable elements as;
profit margin, brand name recognition and even a
i ma_nufacturers national advertising budget. These
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Can | watch/control the video sources
that are located in my media room
(DSS, VCR, laser disc, etc.) on other
TV’s in other rooms of my house?

The answer to both those questions
is YES. The most common method
is to use a device called an agile
modulator to change the audio/video
signals from the source component
into a TV channel that is then combined with your
antenna or cable distribution system. This
will allow you to watch your VCR, etc. on a
specific channel on any TV in the house. Multiple
modulators can be combined to accommodate
one ﬁow’m= As for ﬁphtroihng the

e
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Each month, Audio Magazine's feature “See a Specialist” showcases the finest audio/video dealers from across the country. The dealers.
chosen as a result of recommendations from equipment manufacturers, Audio Magazine staff and industry organizations, exemplify the best
audio/video dealers from New York to Californfa. The chosen dealers offer solutions to probiems that can best be handled by a specialty

audio/video retailer.

If you would like to submit questions to dealers in your area please write to:

See a Specialist, ¢/o Audio Magazine, 1633 Broadway, NY, NY 10019




EQUIPMENT [[Elelgia

D. B. KEELE, JR.

JBIL. SVA1600
SPEAKER

he SVA1600 has a lot in common

with JBL’s recent studio monitors,

which combine direct-radiator
woofers with Bi-Radial constant-
coverage horn tweeters. The major
difference between the SVA1600’s
horn and the horns in JBL’s pro models is
its use of a dome driver rather than the
more expensive compression drivers, which
are better suited for professional use.
The SVA1600 has two 6%2-inch woofers

and is the second smallest of the five main-

channel speakers i JBL’s SVA series. The
others, whose woofers range from 5% to 10
inches, are priced at $899 to $2,000 per pair.
All the SVA systems have vented enclosures,
magnetically shielded drivers, and black,
wood-grain vinyl finishes. There’s also an
SVA Center, at $549; it’s essentially identical
to the SVA1500, but with its horn rotated
90° for horizontal operation.

Each of the SVA models has a Bi-Radial
horn with soft-dome driver, placed between
a pair of woofers that operate in parallel
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over the whole low-frequency range. In the
SVA Center, the woofers flank the