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This invention relates to:a novel loud-speaker enclosure
which. will allow a directional sound dispersion which
is particularly useful in stereophonic sound reproduction.

In the reproduction of stereophonic sound it is neces-
sary that there be two sound transducers, each transducer
being fed with a signal which is reproduced from sepa-
rate input sources spaced apart relative to-a given sound
producing media. The spacial effect of the simultaneous
but different rendition from the same source creates an
effect similar to the effect normally observed in hearing
the direct rendition of the sound wherein each of the
human, ears. observes a somewhat different rendition of
the same sound source.

In order to achieve the true stereo effect it is necessary
that the sound transducers be spaced apart a considerable
distance .in order to give the frue spacial effect. If the
transducers are located too close together the sound from
each of the transducers merges and the spacial effect
is lost.

The same spacial effect, however, can be obtained by
the- formation of specially designed loud-speaker cabinets
which through baffles and the like direct the sound from
speakers contained within the cabinet in a directional
pattern. © In this type of device the audio energy is dis-
persed- at an angular relationship which spaces. the sound
from each of the transducers so as to provide a spacial
effect similar to that obtained by actual physical sepa-
ration or spacing of the transducers.

The principal object of this inventoin is to provide
a novel speaker baffle system which will allow two loud-
speakers to be contained within a single enclosure and
which will furthermore direct the sound waves emanat-
ing from each of the speakers in opposite directions to
obtain the spacial effect: necessary. for the proper repro-
duction: of stereophonic or binaural audio sound.

Another important object of this invention is to provide
a novel speaker baffle which contains in its interior a con-
figuration of baffles in horn like chambers arranged in a
pattern that creates loading of the speaker and a folded
horn like arrangement which assists in the generation and
emanation ' of the lower : frequencies. Because of the
unique. baffle construction of the speaker system the actual
cabinetry .of this speaker occupies a- substantially small
area. while -allowing extremely - efficient bass- frequency
attenuation.

A feature and advantage of this invention is that the
unique baffle configuration of the speaker. enclosure pro-
vides a clear bass attenuation without noticeable harmenic
resonate distortion -quite frequently -occurring in speaker
enclosures.

A further object of this invention is to provide a speaker
enclosure having a highly directionalized audio output
in such a way that both the bass and the high frequencies
are directed to extend uni-directionally from the housing
or- enclosure. It ‘is. by the .combination of two such
similar. elements directing; the sound dispersion in oppo-
site directions from -one another that a true stereo or
binaural spacial effect is created.

Still - another object of this invention is to provide a
relatively small or compact speaker housing-capable of
dispersing sound uni-directionally from each of two sound
transducers and -with the further provision of ‘a base
reflex folded horn baffle .network contained within the
housing arranged to attenuate the base to provide a smooth
base attenuation similarly directed in uni-directional sound
radiation -patterns.
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A still further object of this invention is to provide
in such a single enclosure a baffle and sound deflecting
network which will allow the device to be satisfactorily
operated in a corner position in a room and still obtain
the required spacial sound effect required for true stereo-
phonic or binaural reproduction.

Other objects of the present invention will become
apparent upon reading the following specification and
referring to the accompanying drawings in which similar
characters of reference represent corresponding parts in
each of the several views.

In the drawings:

FIG. 1 is a perspective view showing the speaker
enclosure of this invention.

FIG. 2 is a cross-sectional view taken through the
middle of the enclosure and showing the position of loud-
speakers in dotted lines.

FIG. 3 is a top plan view taken through the middle of
a modification of the speaker cabinet particularly adapt-
able for corner installation.

FIG. 4 is a side elevational view of the embodiment
of FIG. 3 taken from the position indicated by the arrow
4 in FIG. 3.

FIG. 5 is a top plan view of the speaker enclosure of
FIGS. 3 and 4 shown installed in the corner of a room.

FIG. 6 is a top plan view of a modification of the
speaker cabinet particularly adapted for larger speakers.

FIG. 7 is a side elevational view of the embodiment of
FIG. 6 taken from the subject indicated by arrow 6.

The speaker enclosure of FIGS. 1 and 2 is formed by
an enclosed cabinet divided in the middle by a partition
20 separating the enclosure into A and B sound chambers.

The exterior formation of the enclosure is formed by
a straight back panel 23 having at its ends two side
panels 24 extending at right angles from back. panel 23.

The forward or front portion of the cabinet is formed
by two converging front panels 25 and a front face plate
26 which caps the two converging front panels 25 form-
ing a truncated front face for the cabinet.

Partition 20 bisects the interior portion of the cabinet
being mounted midway between the ends of front face
plate 26 and back panel 23 so as to provide an equal
spacial area in each of the sound chambers A and B.

Loud-speaker openings indicated at 30 are formed:in
converging - front panels 25. The two panels 25 are
positioned "at a: 20° angle relative to each other so that
the two speaker openings will carry speakers such as indi-
cated at 31 disposed at-d 90° relationship to each other.

The interior of each of the sound chambers A and B
is divided into three sound control areas indicated at
40, 41 and 42 by two baffle members 44 and 45,

Baffle member 45 extends from the inside face of con-
verging front panel 25 to the face of the dividing parti-
tion 20. The position of joinder of baffle member 45 to
partition 20 is located a short distance, in the order
of approximately two inches, from the inside face of back
panel 23. The opposite end of baffle member 45 is
located a sufficient distance away from the joinder between
side panel 24 and converging front panel 25 to allow
for the formation of a base frequency .output port 50,
in converging front panel 25 between baffle member 45
and side panel 24. This allows bass frequency output

.port 50 to be on the same plane as speaker outlet open-

ing 30.

Baffle member 44 is mounted on the inside face of front
face. plate 26 and the base of baffle 45. The forward
end of baffle 44 is mounted substantially midway between
the dividing partition 20 and the juncture of converging
front panel 25 and front face plate 26 and extends rear-
wardly from front face plate 26 at an angle of approxi-
mately 75° relative to front face plate 26 to mate with
baffle 45 at a position somewhat closer to dividing par-
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tition 20 than to converging front panel 25. Baffle 44
is positioned so that sound conirol area 48 provides a
sufficient cubic air space within the chamber to provide
satisfactory back loading for speaker 31.". The forward
end of baffle 44 is provided with an air port 55 which
allows air communication between chambers 40 and 41.

Baffle 45 is provided with a relatively smail aperture
56 opening close to partition 20. It can thus be seen that
the air path from sound centrol area 4¢ is allowed to 20
through aperture 55 wherein there is a rectangular cross
section horn like configuration in sound control area 41
for the passage of air to and through aperture 56. -Thence
the air passage is in another rectangular cross section horn
like area 42 terminating in bass frequency output port 50,

- Area 48 therefore functions to provide the back loading
for the speaker and sound control areas 41 and 42 funic-
tion in a folded horn'like arrangement to cause the atten-
uation of the bass frequency.

The top-and bottom of the enclosure, of course, is pro-
vided with a cap so that each of the sound control areas is
sealed from the other and to atmospheére in substantially
air tight relationship except for the ports and passageways
30,50, 55 and 56. These passageways ‘provide the sole
communicating passageways between the ‘compartmenis
and the compartments.and atmosphere. :

The exterior of converging front panél 25. is provided
with sound deflecting board 58 which extends at an angle
of 58° outwardly from the outer face of the two con-
verging -front panels 25. Board 58 extends the entire
height of converging front panel 25 and passes - over

speaker opening 30 at a position about thiee-fourths the

distance between the midway -point of the speaker. open-
ing and the extreme forward end. The precise positioning
of the interior end of board 58 is limited to the particular
design of loud-speaker 31 employed.’

As it can be seen with the board in position, as jndi-
cated, there is a.small opening of the loud-speaker open-
ing' 30:indicated at 6 located on the forward portion -of
deflecting-board 58 and a substantially larger opening 61
located to'the rear of deflecting board 58. The front por-

-tion of board 58 terminates at 4 position overlying open-

ing 39 at a position approximately equal to the inboard
spacing of board 58 from the center of speaker opening
38, but, of ‘course, in the opposite side of the opening.
Most Joud-speakers are characterized - by the fact that
the high frequency generating tegion of the speaker is
located in the-central portion of the speaker and the lower
or lower and middle frequency ranges are generated at
the ends or -at least.through the entire diaphragm of the
speaker. - Opening 69 should therefore beat a. position
located .outwardly from the area’ of the speaker respon-
sible for the -generation of the higher frequency ranges
so that the opening 60 is facing only the lower low fre-
quency generating region of the speaker. ’
It has been found in this system that deflecting boards

38 disperse the mid-range and higher fréquencies in a

substantiaily unidirectional pattern outwardly from the
speaker cabinet so that the sound emanating from sound
chambers A and B is emanated at substantially 90° angles
relative to each/other. o
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way that there is a definite directional characteristic also
given to the lower directional regions. It is also noted
that the two ports are located on the same plane as loud-
speaker opening 30 so that the loud-speaker and the re-
flex port or bass frequency output. port 50 are emanating
from the same plane.

The connecting members of the cabinet are held together
by brace members such. as indicated at 70 and 71 to add
greater rigidity to the cabinet. In addition - insulating
materials can be placed on one or mere walls of one of
the chambers to dampen any rescnant effect that might
exist within the respective chambers. The purpese of the
insulation which may be Fiberglas or other cotton.mat or
other material conventionally used for this purpose is to
dampen rescnance that might exist. ' :

The embodiment of FIG. 3 is identical in its general
construction to the embodiments of FIGS. 1 and 2 and
bear identical reference numerals, '

The emboediment of FIG. 3, however, is provided with
additional baffles and sound deflecting channels. ‘In addi-
tion dividing partition 29 is formed in two pieces 2¢” and
29" spaced apart by an air space 89.

The interior of sound control area 41 is provided with

* three air deflectors 81, 82 and 83. " Deflectors 81 and 83

25

are'mounted on the two pieces 20" and 20" and extend in-
wardly and rearwardly at an angle of about 70° relative
to the connected wall. Air deflector 82 is mounted ‘be-
tween air deflectors 81 and 83 on baffle member 44 and

~ extends inwardly and rearwardly also at an angle of dbout
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Small opening 68 allows a small amount of direct for-

ward sound radiation particularly in the lower load areas.
This effect creates a pleasing effect in that it tends to
reduce. the characteristic commonly Teferred ‘to as the
“hole in the middle” which is the ‘efféct that is. created

65 -

when two speakers are spaced apart and the sound appears - _

to be void in the area between the speakers: T his-is un-
desirable in that for ideal stereo reproduction the 'sonnd

should appear to be cofning from inbétwgen the two loud
speakers but Vet there should be the stereo separation re- .

quired.to obtain the spacial effect of stereo.”

‘The -two ports 50 emanate the bass ina bass reflex -
action through ‘sound control areas 41 and 42 contained
within the enclosure. It is noted that these ports are dis-

persed at 45 ° angles relative to each other and in such a

70

75

70°.

Air deflectors 81, 82 and 83 all define defiectors or air
generators which control and smooth out the flow of air
pressure through baffle member 41, The spacing between
divider partition 20 and 29’ facilitates the installation of
deflectors 81 and 83 and also provide a superior separation
between the A and B sound deck generating sections of the
enclosure. :

The exterior of the speaker system of the embodiments
of FIGS. 3, 4 and 5 is provided with three‘additionalrex-
terior deflecting or baffle boards 98, 91 and 92 in addition”
to board 58. :

Deflector boards 96, 81 and 92 function to improve
directionality of the enclosure which makes ‘the enclosure
particularly suitable for cormer installations as indicated
in FIG: 5 wherein the corner there is a greater require-’
ment that the sound be separated .due to the effect of the
corner tending to-cause the sound emanating from the A
and B chambers of the cabinet to be directed between
walls of the room inwardly to a central point, The pur- -
pose of deflector boards £6; 91 and 92.is to cause the
scunds to ride along the wall of the room rather than be
defiected outwardly to a central point in the room area.

Deflecting board 99 is located at an approximately 62° .

“angle.forwardly extending of the end of speaker opening

30. This causes a greater directional control in opening - -
68 of speaker opening 30. Deflecting board 21 is mounted )
at approximately 63° angle rearwardly of the panel 25
and is located at a position approximately in line with

- the termination of ‘the end of deflecting boatrd 58. 'This

adds a further directional channel in the reaiward area of
the speaker and also provides-a horn like channel between
deflecting ports 91 and 58 which still further improves the
directional characteristics of the sound emanating from
the speaker. R R
Deflecting board 82 is.mounted at a rearwardly extend-
ing 70° angle on converging front panel 25 slightly for-
ward of bass frequency output port 50.- This adds direc-
tional control to the sound output from port 5@ and also
forms a channel beiween deflecting boards 92 and 91 still
adding further to the directional characteristics ‘of - the ~
sound emanating directly from speaker 31. Deflecting
board 21 is about half the length of deflecting board 58

and deflecting boards 90 and 92 are slightly shorter than

deflecting board 91, ) o )
In F1G. 6 and FIG. 7 there is provided another embodi-
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ment of the invention which is particularly adapted for
carrying larger size loud-speakers or particularly loud-
speakers having an extended depth.

The structure of FIGS. 6 and 7 includes an outer hous-
ing which is identical to the housing of the embodiment
of FIGS. 1 and 2 and bearing identical reference nu-
merals for all parts contained therein.

Each of the sections of the cabinet are indicated at A’
and B’. The interior of both sections are identical except
formed of basically opposite configurations as are the
embodiments of the other modification.

The interiors of each of the sections A’ and B’ include
a speaker compression chamber 100 opening to a horn
chamber 161 which in turn opens to the final horn cham-
ber 102.

Compression: chamber 108 is formed by a baffle wall
165 which extends from panel 25 to the partition 20.
Wall 165 is. mounted in the division between loud-speaker
opening 30 and base frequency outlet port 5¢ and.extends
angularly to partition 20 at-an angle to allow .a loud-
speaker, such as indicated in dotted lines at 188, to be in-
stalled ‘within the cabinet without making contact with
the speaker.

An aperture 169 is formed in ‘wall 105 which forms the
air opening into horn .chamber 101. Horn chamber
181 is defined by baffle wall 165 and another partition
119. - Partition 110 extends from a point immediately
adjacent the connection of wall 185 to side wall 25 to a
position adjacent the corner of partition 28 and straight
back panel 23, The two walls 195 and 11¢ thus are
angularly disposed so that the distance between the two
walls increases toward partition 26, Thus the two walls
form a horn like configuration.

Air deflectors 115 can be installed in the interior of
horn chamber 101 in the same manner and for the same
purpose as described in the embodiments shown in FIGS.
3 and 4.

Partition 11¢ is provided with an aperture 120 at a
point slightly disposed from partition 26. This opening
opens in the beginning of a substantially horn like area
162 which:is defined by partition 116 and straight back
panel 23 of the enclosure.

Thus in operation speaker 108 creates audio vibrations
against the back loading effect of the area within com-
pression .chamber 100. = The vibrations are emitted
through aperture 189:into the apex of partition 11¢ and
thereafter . pass through aperture 120 into the apex of
horn chamber 102. The sound is then dispersed through
bass frequency output port 50;

It can.thus be seén that the structure in'the interior
of the cabinet forms the two section folded horn sup-
ported - by the loading area -immediately - behind the
speaker.

It is believed that an essential element of the invention
is the provision of the folded horn contained within the
enclosure together: with ‘the combination of the compres-
sion chamber immediately to the rear of the speaker.

Another important feature of this invention is the pro-
vision of the bass reflex outlet and the front opening of
the speaker. on identical planes with the concurrent pro-
vision of the deflecting boards which cause the deflection
of the emitted audio vibrations on an axis of approxi-
mately 180° from each other.

Although the foregoing invention has been described
in some detail by way of illustration -and example for
purposes. of clarity of understanding, it is to' be under-
stood that certain changes and modifications may be prac-
ticed within the spirit of the invention as limited only
by the scope of the appended claims.

What is claimed:

1. ‘A ‘loudspeaker enclosure particularly adapted to
create binaural ‘audio reproduction comprising: enclosure
box means forming a pair of ‘complementary sealed
chambers; each said chamber having a.first vertical side
wall relatively ‘mounted in a substantially 90° relation-
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ship to the first side wall of the other chamber; each
said first side wall forming a loudspeaker receiving aper-
ture of complementary size to allow a loudspeaker to be
mounted within the chamber over the aperture; a vertical
deflector plate extending outward at a rearward angle
from said first side wall to cover less than all of the
speaker aperture; an air outlet port formed by each said
first -side wall spaced from said loudspeaker receiving
aperture; partition means dividing each said chamber
into-a compression area immediately adjacent the loud-
speaker receiving aperture; a first rectangular horn area,
and a second rectangular horn area; said partition means
being angularly disposed to provide a wider area at the
second end of each horn area than at the first end of
each horn area; a passageway formed by said partition
means to form an air communication port between said
compression area and the first end of said first horn area;
and a second passageway formed by said partition means
forming an air communication port between said first
and second horn areas located adjacent the second end
of said first horn area and the first end of said second
horn area; said air outlet port formed by said first side
walls being located adjacent and opening into the second
end of said second horn area.

2. A loudspeaker according to claim 1 and wherein
said first passageway is an elongated aperture and said
second passageway is -a circular aperture,

3. A loudspeaker enclosure particularly adapted to
create the spacial effect of binaural audio reproduction
comprising: a loudspeaker enclosure cabinet means form-
ing a pair of complementary sealed chambers; each said
chamber having a first vertical side wall relatively
mounted in a substantially 90° relationship to the first
side wall of the opposite chamber with the walls being
positioned so that extended imaginary planes of said walls
intersect along a vertical line at the front of the cabinet
of the enclosure; each said side wall forming a loud-
speaker receiving aperture of complementary dimension
to allow a loudspeaker to be mounted over the opening
in the interior of said chamber; a vertical air outlet port
formed by said first side wall spaced rearwardly from
said loudspeaker receiving aperture; vertical partition
means in the interior of each said chamber dividing the
chamber into a compression area immediately adjacent
the speaker receiving aperiure and a first and second
serially connected folded horn means, the second of said
horn means opening through said air outlet port; a pas-
sageway formed by said partition means to form an air
communication port between said compression- area- and
the first end -of said first horn means; and a vertical de-
flector plate mounted on the exterior of each said first
side walls extending outwardly from said side walls at a
position rearwardly of the forward end of the speaker re-
ceiving aperture and forwardly of the center point of the
speaker receiving ‘aperture; said deflector plates extend-
ing to a position rearwardly of the center point of said
speaker receiving aperture.

4. A’ loudspeaker enclosure particularly adapted to
create the spacial effect of binaural audio reproduction
comprising: a loudspeaker enclosure cabinet means form-
ing a pair of complementary sealed chambers; each said
chamber having a first vertical side wall relatively
mounted in a substantially 90° relationship to the first
side ‘wall of the opposite chamber with the walls being
positioned so that extended imaginary planes of said walls
intersect along a vertical line at the front of the cab-
inet of the enclosure; each said side wall forming a
loudspeaker receiving. aperture of complementary dimen-
sion to allow a loudspeaker to be mounted over the
opening in the interior of said chamber; a vertical air
outlet port formed by said first side wall spaced rear-
wardly from said loudspeaker receiving aperture; vertical
partition means in the interior of each said chamber di-
viding the chamber into a compression area immediately
adjacent the speaker receiving aperture, and a first and
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second - serially connected folded horns, the second of
said horas opening through said air outlet port; a passage-
way formed by said partition means to form an air com-
munication port between said compression area and the
first end of said first horn; a first vertical deflector plate
mounted on the exterior of each said first side walls at
a position rearwardly of the forward end of the speaker
opening end and forwardly of the center; said first deflect-
ing plates extending to a position rearwardly of the center
point of said speaker receiving aperture; second vertical
deflecting plates extending forward from each of said
first side walls at a position immediately forward of the
forward end. of. said speaker receiving aperture; third
vertical deflecting plates extending angularly rearwardly
from a position slightly rearward of the center point of
said speaker-receiving aperture and extending to a posi-

10

15

tion forward .of the rearward extension of said speaker

receiving aperture; and fourth vertical deflecting plates
connected to each said side plates mounted on said side
plate between said speaker receiving aperture and said
vertical air outlet port; said fourth vertical deflecting
plate extending angularly rearwardly to a position for-
wardly of the rearward edge of the vertical air outlet
port. - ’ : -

5. A loudspeaker enclosure particularly -adapted to
create the spacial effect. of binaural audio reproduction
comprising: enclosure box means forming a pair of com-
plementary sealed chambers; each said- chamber having
a first vertical side wall relatively mounted in a substan-
tially 90° relationship to the first side wall of the other
chamber; each said first side wall forming a loudspeaker
receiving aperture of complementary size to aliow a loud-
speaker to be mounted within the chamber over the
aperture; vertical deflecting plates extending outward at
a rearward angle from said first side wall to vertically
project upon less than all of the speaker aperture; an
air outlet port formed by each said first side wall spaced
from said loudspeaker receiving aperture; partition-means
dividing each said chamber iito a compression area im-
mediately adjacent the loudspeaker receiving ‘aperture; a
first horn area, and a second horn area; said partition
means being angularly disposed to provide a wider area

at the second end of each horn area than at the first.

end of each horn area; a passageway formed by said
- partition means to form an air communicatien port be-
" tween said compression area and the first end of said first
horn area; a‘second passageway formed by said partition
means. forming an air commumnication port between said
first-and -second horn areas-located adjacent the widest
end of said first horn area and the narrowest end of said
second horn area; said air outlet port formed by said
first side walls being located: adjacent the opening into

the widest end of said second horn area; and a plurality .
of air ‘deflectors mounted on‘the interior of said first hotn .

area extending inwardly from one wall pertion of the par-
tition means and spaced from the other wall portion-of
the partition means forming the horn area.
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6. A "loudspeaker enclosure particularly - adapted to -

create the spacial effect of binaural audio reproduction
comprising: a loudspeaker enclosure cabinet means form-
ing a pair of complementary sealed chambers: each said
chamber having a first vertical side wall relatively
mounted in a’substantially 90° relationship to the first
- side"wall of the: opposite chamber with the walls being
positioned so that extended imaginary: planes of said walls
intersect-along a vertical line at the front of the cabinet

of the enclosure; each said side wall forming a loud-

speaker receiving aperture of complementary dimension
to allow a loudspeaker to be mounted- over the opéning
in the interior of said chamber; vertical sound deflecting
board ‘extending outward and at a rearward angle fi

$2485
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said first vertical side wall from a position between the
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“center and forward edge of said speaker aperture; a ver-

tical air outlet port formed by said first side wall spaced
rearwardly from said lopdspeaker receiving aperture; first
vertical partition means extending from the inside of the
first side wall of ‘each of said chambers to the opposite
wall of said chamber to form a compression area imme-
diately adjacent the speaker receiving aperture; a second
partition means extending from the first side wall to an-
other wall of said cabinet means in each of said chambers
angled outwardly relative to said first partition means;
said first and second partition-means mounted between
the vertical air outlet port and the loudspeaker receiving
aperture; a vertical aperture formed by the first partition
means. immediately adjacent said first side walls; and a
circular aperture formed in said second partition means
on the rearward cxtension thereof opening into the arca
carrying the vertical air cutlet port opening whereby the
partition means form a serially connected pair of folded

" horns opening to said vertical air outlet port.

7.:A loudspeaker enclosure particularly -adapted to
create the spacial effect of binaural audio reproduction
comprising: a loudspeaker enclosure cabinet means form-
ing a pair of complementary sealed chambers; each said
chamber having - a first -vertical side wall relatively
mounted in a substantially 90° relationship to the first side
wall of the opposite chamber with the walls being posi-
tioned so that extended imaginary planes of said walls in-
tersect along a vertical line at the front of the cabinet of
the enclosure; each said side wall forming a loudspéaker -
receiving aperture of complementary dimension to allow a
loudspeaker to be mounted over the opening in .the in-
terior ‘of said chamber; a vertical air ocutlet port formed
by .said first side wall spaced rearwardly from said Ioud-
speaker receiving aperture; partition means mounted with-
in each of said chambers-to form a’ compression -area
immediately adjacent the loudspeaker receiving aper-
ture: and a serially connected folded horn passageway
opening to said vertical air outlet port; a passageway
formed by said partition means to form an air communi-
cation port between said compression area and said

~folded “horn passageway; and vertical deflecting - plates

mounted on each of said first side walls at a position rear- .
wardly of the forward end of said loudspeaker receiving
aperture and forwardly of the center of the loudspeaker
receiving aperture; said deflecting - plates extending
through the entire height of the loudspeaker enclosure
cabinet.

8. A device according to claim 7 and wherein each said
deflecting plate is mounted .on an angle of approximately
58° relative to each of said side walls and is of suffcient
length to extend to a position substantially rearward of
the middle of said loudspeaker receiving -aperture and
forward of the rearward end of said Ioudspeaker receiv-

.ing aperture. .
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