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in good stereo geometry il the center unit is truly full
range. At one demonstration,® this writer sensed the
bass from the center and treble from the wings, a form
of pseudo stereo involving separation by displacing
treble with respect to bass. The center bass with treble
outriggers was proposed by de Boer in 1940."

SMALL OUTRIGGER SPEAKERS

In another observed demonstration,? the center unit
was full range but the flanking units were limited to 300
cycles bass range. The idea here was to take advantage
of the concept that frequencies below 300 cycles con-
tribute only slightly to the localization of sound. But the
reference actually said, “ . . . much of the stereophonic
effect is preserved if ... side channels reproducing
above 300 cycles are employed. This is of great practical
value for economic stereo reproduction. . . . For the . ..
high fidelity demanded by motion-picture . . . repro-
duction, its use appears questionable. . . . 7 Ascrutiny of
the art, plus an experimental examination, dictates that
each of the three speakers be as wide-range as possible.
For example, in the corner-flanking speaker stereo ar-
-ay, a progressive improvement was experienced as the
center speaker was extended in bass range from 300
down to 150, then to 100, and later to 50 cycles. This
naturally follows from a concept that high fidelity must
apply both to tonality and geometry. It was Snow!!
who proposed (1953) “the use of full range speakers at
the flanks and the use of a smaller loudspeaker in the
center without full low-frequency response as being
sometimes possible.” It must be reiterated, though, that
over-all improvement results as speaker range is ex-
tended to the full spectrum.

“The dependence on the center speaker for the main
part of the bass tonal range suffers from another effect.
Any speaker is a better speaker by being in a corner,
and the noncorner placement causes erratic response
and bass loss over the bottom two octaves ol bass
range. "

These experiments and experiences with the large
speaker in the center can be thought of as “measure-
ments” with a simple right-or-wrong answer. “You
can't make what vou can’t measure, because you don’t
know when you've got it made.”"

Returning to the preferred array, the center channel
is the focus of attention and should be of the highest
quality. The center speaker used in the display at the
Brussels World's Fair in 1938 emploved the same
tweeter and midrange drive units that were used in the
flanking corner horn speaker systems. Anything less will
sacrifice quality in the most conspicuous part of the
stereo stage.

» Witnessed, but not performed by the author.

WK, de Boer, “Stereophonic sound reproduction,” Phillips
Tech. Rev., vol. 5, pp. 107-114; April, 1940,

1Y, B. Snow, “Basic principles of stereophonic sound,” J. Soc.
{}icljti(l)ggl;ir'rurc and Television Engrs., vol. 61, pp. 567-589; Novem-

2 [, Gardner, quoted by Dr. Dannehower in The Bent of Tau Beta
Pi,p. 20; April, 1959,

M ay-June

Practically, the center speaker retains the highest
quality but may be permitted to have a less extended
bass range than the flanking units; the flanking units
are full range, and supply any fractional octave of bass
omitted by the center unit. Each improvement in each
speaker has resulted in an over-all improvement in
quality. Currently, the eclectic system comprises two
“Klipschorns”® on the flanks, a new center unit, desig-
nated the “Model CW,7# which has the same high [re-
quency response as the large corner units, and a bass
range which is less than 10 decibels down at 50 cycles.”

From these observations, the only logical conclusion
is that the stereo array, to fulfill a maximum approach
to the requirements of fidelity in tonality and geometry,
must consist of corner-placed flanking units, with the
maximum practical tonal range in the center unit. The
corner-placed flanking units would obviously be maxi-
mized best in performance by being specifically de-
signed for such corner placement.

FIpELITY

Fidelity of reproduction involves fidelity of tonality
and fidelity of geometry. Tonality involves frequency
response, spatial distribution, freedom from distortion,
dynamic range, signal-to-noise ratio, and spatial co-
hesiveness of bass and treble. Geometry involves the
ability of a listener to locate sounds in the original gen-
erated geometry. In both monophonic and stereophonic
sound reproduction, cohesiveness between bass and
treble is necessary.

Much has been written on these points. Descriptions
ol some experiments have failed to appear in literature

—properly perhaps, being failures —but since a knowl-
edge of failures provides a means of avoiding the same
ones, it would seem to be justified to mention them.

One of these has been the several attempts to build
gigantic bass horns which resulted in a spatial separa-
tion of bass and treble. This is something of a mono-
phonic geometry effect, and has been used as “pseudo
sterco.” Whether these are used monophonically or
stercophonically, the effect is to hear the articulation
and chest tones of speech coming from different arcas.

[XCESSIVE Sizic 0F BAss SPEAKER

One such speaker systen used a bass horn with an 18-
oot air column and an 8x10-foot mouth. The bass
source was separated [rom the treble not only laterally,
but also longitudinally, resulting in a time delay of
nearly 18 msec, with a resultant precedence effect that
could not be compensated with preservation of any
semblance of “fdelity.” There was no question that
the woofer afforded superb bass response, but there
was no conceivable treble-range speaker which could be
combined with it to afford reproduction resembling the
original sound.

3 Trademarks of Klipsch and Associates, Inc.

14 The “Model CW?” was introduced about one year alter the basic
svstem was displayed at the Brussels World's Fair.
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Fig. 4—The half-room effect of a large speaker against the wall
reduces bass quality as well as spatial distribution of highs.

foot living room is being used with a big corner speaker
on the right, a smaller one on the left, and a center
channel, all arrayed on the 15-foot wall to give the max-
imum possible angle subtended by the listeners.

STEREO LISTENING AREA

An effect of the “Wide-Stage Stereo” is to create a
large listener area as in Fig. 1. Contrasted with the pic-
ture (Fig. 5) of one listener on the array axis of speak-
ers spaced four feet apart, the 25-foot arrayina 25 X 16-
foot room affords nearly 300 square feet of listening
area including off-axis areas adjacent to the side walls.
Even before evolving ways to derive a center channel,
this writer advocated wide spacing of speakers, and sug-
gested the use of the long wall in an oblong room. Cur-
rently, a preference is expressed for rooms more nearly
square, and this writer's person al opinion is that a room
for stereo should not exceed a length-to-width ratio of
more than about 1.4, although ratios as high as 1.6 have
been successfully used-—again placing the speakers on
the long wall of the room.

SPEAKER SIZE

A certain philosophy has evolved over the years rela-
tive to speaker size. For a horn, the bass unit must be
some minimum size for a given maximum wavelength
to be transmitted, and a maximum size dictated by
keeping the bass and treble cohesive. In direct radia-
tors, the reduction in size is accompanied by a sacrifice
of bass range or increased distortion. Corier placement
seems to be the only way to keep the bass horn small
enough to retain cohesion with the treble range. The
same benefits of corner placement accrue to direct radi-
ators, but to a somewhat lesser degree. Placing two
corner speakers back-to-back doubles the effective size,
but actually deteriorates the performance.

Experience with direct radiators indicates that size
does not necessarily limit response, but for a given bass
response the power output decreases as approxinmtely
the cube of the size, Or, il power output is increased,
distortion increases as the square of the output; and for
large diaphragm excursions, Doppler distortion may
reach dominant levels. Corner operation of any speaker
——including the direct radiator- “improves the perform-
ance. For this reason, the direct radiator has been rele-
gated to center channel stereo application, or for econ-
omy-dictated flanking units in stereo systems.

May-June

-

areq

IFig. 5—The extreme in narrow-stage stereo limits the listening area
to that occupied by a single person and is in contrast with the
array of Fig. 1.

For example, to reproduce 35 cveles the corner horn
speaker needs about 38 inches ol height. Many smaller
horn speakers have been built by this writer and others,
all exhibiting either deficient bass, peaked response,
distortion or other defects. Larger bass horns exhibit
the disjuncted treble, and usually show enhancement in
the form of boomy response. Noucorner units requiring
still larger size aggravate the separation of bass and
treble. Hence there is a narrow range of optimum size
ol a bass horn speaker.

CONCLUSION

The optimum stereo system in terms of “fidelity of
tonality and geometry” must consist of three channels
with corner flanking units. Corner horns offer the best
type of flanking units, but even direct radiator flanking
units should be placed in the corners, Wide spacing af-
fords wide stage effects, but stage width may be con-
trolled by sound output level of the center channel. The
Wide-Stage Stereo concept is applicable to large halls
with 50 feet or more array width, or small living rooms
with only 10 to 12 feet array width. Even the narrow-
est arrays are benefited by the derived center channel.

Stereo arrays which are comprised largely of horn
speakers offer excellent dynamic range, low distortion
and transient response, which cannot be approached by
direct radiator systems.

FFlanking corner horn speaker systems would ordi-
narily be supplemented by a center channel with prefer-
ably horn-type midrange and tweeter, and direct radia-
tion bass. By proper design, the center channel bass
range may be rendered very low in distortion, and by
partial dependence on the flanking units, dynamic range
and transient response for the entire system may ap-
proach perfection.

The center channel is the focus of attention; its up-
per range response and its freedom from distortion must
be impeccable. One bad speaker can bury the others
under distortion. Sam Goldwyn has said “A bad story
in 3-D is three times as bad”; this might be paraphased
“bad speakers in 3-D are three times as bad.” When
stereo was young, any old speakers would “give the
sterco effect,” but fidelity is reaffirming its value and
the novelty of “stereo effect” is passing.

Fidelity of tonality and geometry is to be achieved
by recognition of the requirements of both.






