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Why stereo doesn’t work
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DESPITE MORE THAN 35 YEARS IN PUR-
suit of the “Holy Grail of Hi-Fi” (i.e.
perfect sound reproduction), I've
experienced it something less
than a dozen times. By “perfect” |
mean that with my eyes closed, |
sonically seem to be in the same
room or hall with the performers.
Aside from a few impressive expe-
riences with binaural headphone
listening, which is another acous-
tic ballgame altogether, the only
times |'ve experienced the “I am
there/they are here” phenomena
have been when there was spe-
cially recorded program material

and/or when two or more extra
channels have been involved.

For some of us, quadraphonic
sound reproduction, which was
introduced in the early 1970s, had
a potential that was never fully re-
alized. A combination of bad mar-
keting, bad engineering, and bad
demonstrations condemned
quadraphonic sound to an early
demise, despite the fact that the
basic concept was valid.

Live vs. reproduced sound
To appreciate the reasons why
multichannel sound is, by its very

LARRY KLEIN,
AUDIO EDITOR

nature, far superior to the best that
conventional stereo has to offer,
it's necessary to understand the
differences between live sound
heardin a hall and recorded sound
reproduced in a living room.

There are few acoustic sim-
ilarities between the two listening
environments. The sheer size of
most live-performance venues
means that the sound reflected
and re-reflected from the bound-
ary surfaces (walls, floor, ceiling)
are going to reach a listener’s ears
substantially later than the sound
coming directly from the perform-
ers. See Fig. 1. Since sound travels
roughly 1,100-feet-per-second, or
1.1-feet-per-millisecond, time de-
lays of more than 50 milliseconds
between the direct and reflected
sound are not uncommon. And
when the sonic environment is
both large and hard surfaced, such
as in a church, the reflections mul-
tiply, blend, and take several sec-
onds to die away. Furthermore, the
reflected and reverberant energy,
which can account for better than
80 percent of the total sound im-
pinging on the audience, comes at
the listeners from all directions.
See Fig. 2.

Even when perfectly set up in a
normal listening room, a con-
ventional high-quality stereo sys-
tem is functioning with a host of
handicaps. First of all, the sound
comes from a more or less flat
plane whose area is roughly de-
fined by the location of the two
speakers. Whatever hall rever-
beration is captured by or syn-
thesized into the recording is also
coming from the same space.

Of course, there are reflections
of the speaker sound taking place
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within the listening room, but
compared to any live recording
environment, the listening room
walls are usually much too close.
That means that the reflections ar-
rive much too quickly (have too
short a delay time), and the rever-
berant sounds that would nor-
mally be heard from the sides and
rear essentially all come from the
front. In fact, unless the chosen
speaker systems are very carefully
set up with due consideration for
their specific dispersion charac-

teristics and their proximity to the
adjacent room surface, early room
reflections are likely to distort the
stereo image and to introduce fre-

quency-response irregularities’

through cancellation and rein-
forcement of the direct signal.

To my ears, most speakers
sound best when at placed least
three or four feet away from any
reflecting surface, including the
back wall, and are, in general, situ-
ated in a fairly absorptive part of
listening room. Carpeting in front

CABLE TV

*

SPECIALS

*

CONVERTERS

JERROLD:

SB-3A-4 port

ZENITH:

JRX-3 DIC—38 Channel Corded Remote
JSX-3 DIC—36 Channel Set Top
$B-3—‘The Real Thing’

Z-TAC Cable Add-On

149,
129,

$119.
$99.99

199, ¢

VIEW STAR: EVSC- 2010—60 Channel Wirsless —

with Parental Lockout

EVSC-2010 A-B —Same as ahove with

A-B Switch

109,

View Star 2501 —60 Channel Wireless

with Yolume ..... .

119,

MISCELLANEOUS

N-12 Mini-Code

N-12 Mini-Code Vari-Sync

s g9,
109,**

N-12 Mini-Code Vari-Sync Plus Auto On-0ff .. *165.°°

JERROLD:

HAMLIN:

MLD-1200 ........

4oq & 450 Handheld Transmitters

NEW ITEMS:

Ripco Tape Copy Stabilizer

Scientific Atianta

E-13 Mini-Code Substitute
E-13 Mini-Code W/Vari-Syn

ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE.

UNITED ELECTRONIC SUPPLY

P.0. BOX 1206 o

ELGIN, ILLINOIS 60121 «

312-697-0600

Ol E 402 ON EDEE INEADMATIAOM AADD

of the speakers, wall hangings be-
hind and between the speakers,
and soft chairs flanking the speak-
ers are all means to that end.

In my view, it is the audible, but
usually only unconsciously per-
ceived disparity between the
acoustic environment embodied
in the recording and the actual
acoustic environment of the listen-
ing room that is primarily respon-
sible for the lack of sonic realism of
even the best stereo system. -

My theory is supported by the
fact that a good system almost al-
ways sounds more realistic when
heard from an adjacent room,
where you hear a blend of the two
contradictory acoustic environ-
ments. A very large listening room
can give rise to the same effect;
when you listen far enough away
from the speakers some of the
same acoustic blending can take
place. But in no case does the re-
corded early and late reflections
(reverberations) surround the lis-
tener in the same way it does un-
der live conditions.

The sound field
From the psychoacoustic view-
point of a single listener, the
complex acoustic interactions tak-
ing place throughout the concert
hall or listening room don't really
matter. What is significant is the
ever-changing sound field occur-
ring directly at the listener’s two
ears. Even an untrained listener
hearing a well-recorded live per-
formance for the first time has a
sense of the size and the nature of
the recording space. Assuming
that the engineers were compe-
tent, the acoustic ambience of a
recording of Orff’'s Carmina Bur-
anaperformed inachurchis going
to sound quite different from that
of a small jazz group playing in a
night club. Our ear/brain comput-
ers are constantly analyzing the
similarities and differences in
phase, timing, amplitude, and fre-
quency occurring in the sounds
reaching our two ears. That infor-
mation is used unconsciously to
construct a mental image of the
acoustic environmentin which the
sound is taking place. | say “un-
consciously” because we are not
talking about a deliberate mental
process. But the fact that we are
continued on page 82
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able to make judgments about the
recording environment when lis-
tening to a good stereo recording
is a far cry from experiencing an |-
am-there sonic illusion.

If we could perfectly record and
store the two separate sound
fields that impinge on a listener’s
right and left ears at some specific
seat in a concert hall and then
accurately reproduce the two
fields directly at another set of
ears, the second listener should
experience exactly what the first
listener heard. Many such record-
ings have been made using care-
fully constructed dummy heads
with wide-range microphones im-
planted in the equivalent of their
ear canals. Of course, the material
has to be listened to through
headphones to prevent the intro-
duction of a confusing intervening
acoustic environment. ['ve heard
many such binaural recordings,
and while they are a definite step
towards realism, for obscure rea-
sons they don’tachieve quite the I-
am-there perfection that theory
seems to promise.

A practical approach

Late last year, 1 was asked by
Yamaha to participate in the intro-
duction of their DSP-1 digital
sound-field processor. I was par-
ticularly interested in the device
because it used a completely new
approach to recreating “concert-
hall realism” in the home. It was
neither an updated quadraphonic
synthesizer nor a time-delay sys-
tem, although in a sense it could
be said to draw on both tech-
niques in its digital manipulation
of the signal.

After some discussion, Yamaha
and | agreed on a presentation
technique; | would first discuss
the acoustic and psychoacoustic
differences between the live musi-
cal experience and recordings re-
produced at home—very much as
I have done in my column. | would
then introduce the DSP-T as one
company’s approach to enhancing
the reality of home music repro-
duction. I'll discuss the specifics of
Yamabha's digital processing tech-
niques next time. R-E



