ne of the more interesting ste-
reQ add-on devices s the im-
age enhancer. The first of these
s. such as Beob Carver's Sonic
rapny. and Scund Concepts' Im-
age Restoration System. were elec-
ronic. Passive devices relying on extra
sceakers are alsc possidie. and such
speaker systems have been intro-
ucec. most notably by Polk Audio.

t s relauvely simpie 10 add passive
‘mage erhancement o your stereo
systerr: the only additicnal compo-
nents reguired are a poten mmeter and
an extra pair of soeaxers This effect is
well werth expenmenting with; at its

L

oest. give ar uncanny solidity to
reprocuceo music by moving the ap-
parent scund source out from between

the speakers and into the room.
The premise on which image en-
nancement ‘s based is that because

both speakers are heard by each ear,

degradation of stereo separation and

80

RICHARD J. KAUFMAN

In stereo, both ears hear both speakers,

and stereo imaging suffers. Restoring

image solidity and moving the image out

into the room just takes an extra pair of

speakers and one potentiometer.

imaging is inevitable. Listen to your
system. Even with your eyes closed, it
is always possible to tell where the
speakers are. Similarly, your system
cannot produce a sound whose appar-
ent source is further left than the left
speaker, nor further right than the right.

The reason for this is illustrated in
Fig. 1A. The signal from the left speak-
er.is also heard by the right ear, de-
layed and attenuated by a factor of
aipha due to the longer path length
involved. Electronic image enhancers
create a version of the left-channei sig-
nal, with the same delay and attenua-
tion as that created by the longer path
length, then invert it and mix it intc the
right channel. When this signal from
the right speaker reaches the right ear,
it cancels out the undesired signal
from the left speaker. The same pro-
cess is applied to the other channel.
(You may be wondering- what happens
to the inverted cancellation signat
when it arrives’ at the opposite ear.

Since it is doubly -attenuated.-it is no-

longer significant in- ‘determining iocal-

~ization.)

Hustrations; Philip Anderson
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The same thing can be done if the
delayed and attenuatecd signal is re-
producec by a separate speaker. as
shown in Fig. 1B. When this process is
successfully carried out. each ear only
hears the sicnal from one channei—
much as is the case with headphones.
except that the sound stage doesn't
appear to be inside one s head. instru-
ments can seem to come from the far
right or far left. depending on the sig-
nal's political preference. or they may
even be at your elbow. There are some
disadvantages: The ideal listening po-
sition is more circumscribed than nor-
mal. and the effect is not suited to
every recording.

ideally. you will want four identical
speakers to set up your own image
enhancer, but this is not strictly neces-
sary. Imaging may suffer unless the
speakers are very well matched in
terms of frequency response, but the
generai ambience will come across
even if the imaging is less precise. It is
suggested that you experiment with in-
expensive speakers before duplicating
your main speakers.
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The eiectrica noo,’v\uo $ shown n
Fig. 2. Some of you may recognize this
as beirg simiiar ‘o the Dvnaco cuacd
system ‘rom the =2arty 70s. Like mhat
system. we are using only the aiffer-
ence (L — R) \Qna* This par: of *he
signai carries ail of the directicnal infor-

mation. sc itis aumc,ent c use it alone.
There is an added advantage n that
bass is primaniv nondirectional anc
mono. sc it will not be reproduced this
way. relieving ycur amp of an unneces-
sary load.

meier should be rated
Any resistance val-
>S and 100 ohms is okay.
N pots are not easy
Yol avs ana some scroung-
rg mav ce necessary. ETCO some-
carres such oots, but they are
vailapie. "Alpert Mansell
. Cect. A "850 Broadway,
iew York. NUY. 10019, has
"0 3uDply a suitable pot for
DELS sales :ax 'n New York. Al-
signt weexs for delivery.)
icnary note: The extra load
by the acditional speakers
erivac some amplifiers..Gener-
iere will be no problem if the amp
at 30 watts or more, and many

19
ed
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Fig. 1—With normal
stereo (A), each ear
picks up a delayed,
attenuated version of
the signal meant for
the other ear. This

amps rated at lower power also deliver

degrades separation enough current to avoid difficuity. If the
and imaging. By 8 § manufacturer does not recommenc
feeding to each ear driving extra speakers in parailei, you

signals that cancel
the interaural
crosstalk (B),

may have probiems. in such a case, if
the image speakers are more efficient
than the main speakers, the proper

'S”e’gg’,';%oan”gre setting of the potentiometer will assure
restored. a high enough load not to bother the
amp. In any case, a 2-A speaker fuse
at the amp’s output, which is usually
. *provided by the manufacturer, should
L+ Rli={a RY=L Y R+l Uy-(@ =R protect the amp. If you have any
doubts whether this circuit is suitabie,

write to the amp's manufacturer.
To position the imaging speakers.
you wiil want to keep their path length
Fig. 2—Wiring to the listener about 6 inches longer
diagram of a passive AP than that of the main speakers. Most
ggg;ﬁgﬁg%o o ="} bookshelf speakers, with drivers nc
extra speakers (o |99 @9] larger than 8 inches, can be placed
produce an inverted, : L next to each other to achieve this.
Larger systems will require you to

crossfed difference

signal. Attenuation is move the imaging speakers forward

controlled by the gowg'*#ss- slightly. Also, the ideal listening posi-
rheostat-wired . tion will be different than for normai
otentiometer shown, LEFT = RIGHT .

gnd time delay is IMAGING SPEAKER IMAGING SPEAKER stereo: The eﬁec.t WQFkS best when the
controlled by {he (L-R) AN (R~L} speakers are slightly closer together

position of the LEFT MAIN SPEAKER RIGHT MAIN SPEAKER than is usually the case. The optimum

distance to the listener should be cho-
sen according to the distance between
speakers, following approximately the
ratio shown in Fig. 3. You will want to
adjust the pot so the signal from the
imaging speakers is 3 to 6 dB down
i compared to that from the main speak-

== ers, or about half as loud. If you follow

21 [B00\ these rough guidelines, only a fittle ex-

imaging speakers.

perimentation will be necessary to get
the best results.

Fig. 3—For optimum

image recovery, the This may remind readers of a similar
listener should be system | wrote about in the May 1983
positioned on the Audio. The main technical difference is

center line between S o -
the speakers, 17 times the use of L — R and R — L imaging

as far from the signals here, while the previous system
speakers as they are used —R and —L. In practical terms,
from each cther. the system shown here is a bit simpler
to build and much more likely to give
good results without elaborate tweak-
ing and the use of test instruments.
The older system was theoretically ca-
pable of slightly better results, but only
if the speaker impedances were rela-
tively constant and if the capacitor val-
ues were precisely right for the imped-
ance of the particular speakers used.
As capacitors in that size are rarely

% precise, and speaker impedances

vary, the older. system required a great
deal of tweaking.

62 AUDIO/NOVEMBER 1986



