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- The present invention relates to acoustic de-
vices and more particularly to a sound dispers-
ing device for amplifying and dispersing sounds
emanating from a sound reproducer or electro-
acoustic transducer having a vibrating dia-
phragm.

The primary obJects of the invention are to
provide an improved sound dispersing device or
“loudspeaker” primarily intended for use in au-
ditoriums, concert halls, theaters and other
places of assembly, both indoor and outdoor; to
provide such a device which will effectively radi-
ate sound throughout an entire 360° directional
range or portion thereof; to provide such a de-
vice which will effectively disperse tones of both
high and low frequencies; and in general to pro-
vide such an improved sound dispersing device
which is efficient in use, reasonably economical
in manufacture; and attractive in appearance.

Tlustrative embodiments of the invention are
shown in the accompanying drawings, wherein:

Figure 1 is a top plan view of my new sound
dispersing device;

Figure 2 is a central vertical sectional view of
the same taken on a horizontal line through the
center of Figure 1;

Figure 3 is a central vertical sectional view of
a modified form of the device;
~ Pigure 4 is a central vertical sectional view of
.another modified form of the device;

Figure 5 is a top plan view of the device, on
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a reduced scale, with an arcuate shield applied -

to a circumferential portion thereof; and

Figure 6 is a fragmentary sectional view of the
same taken on line 6—6 of Figure 5.

Referring now in detail to these drawings, the
various modifications of my new sound dispers-
ing device or “loudspeaker* shown in Figures 2,
3 and 4 all appear identical in top plan view, and
the top plan view of the device shown in Fig-
ure -1-is therefore a true top plan view of each
of said modifications.. . = -

Referring first particularly to Figures 1 and 2,
the sound dispersing device is housed in a drum-
shaped housing comprising a circular upper head
10 and a circular lower head | secured together
in spaced apart parallelism as by means of rivets
{2 having spacer collars 13 thereon, and the up-
per head 10 is desirably provided with a central
eyelet 14 by means of which the device may be
suspended on a rope or chain or otherwise at-
tached to a ceiling or other suitable mooring
place. Other means of mounting the device may
include a pedestal secured to the underside of the
lower head. Ii for supporting the device from
beneath.
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The sound dispersing device shown in Figures
1 and 2. comprises a flat, circular base or dise
21, a second flat, circular sub-base plate or disc
22 disposed in spaced apart substantially paral-
lel and substantially coaxial relation to the first
dise 21, and a third circular horn-forming plate
or disc 23 having a central throat opening 27
contiguous to but slightly spaced from the cen~
ter of the base dise 21, said third disc 23 ex~
tending from said throat opening conoidally to
an outer periphery contiguous fto but slightly
spaced from the outer periphery of the second
disc 22. A fourth circular separator plate or disc
24 is desirably, but not necessarily, interposed
between the base dise 2i and the horn-forming
dise 23 and extends from a central opening 26
therein conoidally and equidistantly between the
dises 21 and 23 to.an outer periphery midway
between the peripheries of said dises 21 and 23.

The electro-acoustic  transducer which con-
stitutes the source of sound to be amplified and

dispersed by my new sound dispersing device,

may. be of convéntional construction and is here
indicated diagrammatically as a diaphragm 25
disposed in the central throat opening 27 of the
third or horn-forming disc 23, which disc 23 di-
vides the region between the base disc 21 and the
sub-base disc 22 into g low frequency resonating
chamber 28 and a high frequency horn 28 which
may be divided into two parfs by the separa-
tor disc 24. It will readily be seen that vibra-
tion of the diaphragm 25 sets up sound waves
adjacent thereto which are of opposite phase in
the resonating chamber 28 and in the divided
horn 29 respectively, and these sound waves are
amplified and dispersed from the horn 29, and
from the chamber 28 through the narrow pe-
ripheral opening 30, in approximately the same
phase. The horn 29 is designed to disperse
sound waves of predominant higher frequencies
ranging toward lesser dispersion at the lower
frequencies. The separator disc 24 is provided
in the horn 29 for better dispersing the sound
waves, and while one such separator dise is here
shown it will be understood that two or more
(or none) may be provided depending upon the
size of the horn and the character of the instal-
lation. The resonating chamber 28 is designed
to disperse sound waves of predominant lower
frequencies ranging toward lesser dispersion at
the higher frequencies, said sound waves being
emitted through the narrow peripheral opening
30 between the discs 22 and 23 in approximately
the same phase with, and blended with, the
waves emitted from the horn 29.

The discs 21, 22, 23, and 24 are secured to-
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gether and to the upper and lower heads of the
housing drum as by means of rivets 3! having
spacer collars 32 thereon for securing the plates
in properly spaced relation.

In the modified form of the invention shown
in Figure 3, the sound dispersing device here-
inbefore described is simply doubled for greater
amplification. and effectiveness;. there. being . a
common.base .or ‘primary disc;41’and two sub-
pase or secondary discs 42! and 422, with two

conoidal horn-forming or tertiary discs 43! and:

432 and as shown with two conoidal separator
discs 44! and 442

ure 2 except that the sound reproduction is

doubled, it being understood that:the diaphragms:
in the throat openings 47! and 472 are.so. ar-

ranged that sound is emitted from both the res-
onating chamber and tlie horn approximately in
phase.

- In the modification of the invention shown in
Figure 4, the various parts and’ their-arrange-
ment; and- ‘operation are:identical to those shown
in Figure 2 except.that the third or horn-form-
ing: disc. 53 and the.separator-disc 54 are shown
conical: in, formation for-economy of manufac-
tirre, instead. of conoidal, the latter term being
intended” to include those forms  generated by
the: revolution .of a conic section- about its axis,
including: spherical.. In any of. the modifica-
tions of the device showm in Figures 2, 3 and 4,
the. most desirable and’ effective degree of taper
between the.base disc.and.the third. or horn-
forming disc may be determined:for-a particular
installation by thie.use of any" of several well-
known . formulae now used’ for determining the
taper. in. uni-directional horns. While the top
and bottom plates.or dises;in all’ of: the modifi-
cations illustrated are shown as being flat, either

one.or hoth may be.somewhat conical'or conoidal -

in. formation. thus. increasing, or: decreasing the
size.of .the.horn and/or the resonant chamber:
Figures 5 and 6°show.an_arrangement whereby

The operation of‘the device:
is the same as that of the device-shown.in Fig-.
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outwardly convergent resonating chamber hav-
ing a 360° peripheral opening from which the
lower frequency sounds are dispersed.

2. A sound dispersing device comprising a pair
of spaced apart substantially coaxial discs, and
a, third disc disposed between said pair and hav-
ing a throat opening at its center contiguous to
but.slightly spaced from. the.center. of one disc
of said pair.and extending from said throat open-
ing to an outer periphery contiguous to but slight-

_ Iy spaced from the outer periphery of the other

any.of .the modifications.of tlie device shown and -

deseribed-may. be nrovidéd with.an arcuate shield
60: secured . to. the. housing drum.as by means: of
serews.61, for. screening.any, circumferential por-
tion.of tlhie device and’ thus: limiting, the direc-
tion.of sound: dispersion to less than 360°..

It will. thus. be -seen. that. the invention pro-
vidés. a. novel acoustic. device: for the dispersion
of.sound,. which is capablé of blending and dis-
persing high frequency.and low frequency. sound
waves.in. approximate phase throughout.a. 360°
directional. range. or less. if” desired, and while
but. several. specific. embodiments . of the inven-
tion.- have. been. herein shown and described, it
will. be. understood. that numerous details’ may
be. altered . or omitted. without departing from
the.spirit.of the invention as the same is defined
by, the. following. claims.

1. claim:
~1..A sound dispersing.dévice comprising a. pair
of- spaced .apart.substantially, parallel plates, and
o third. plate. disposed between. said. pair and
having a throat.opening at.its center contiguous
to. but: slightly. spaced from the. center of. one
plate of.said. pair. and extending from said throat
opening to.an outer: periphery contiguous to but
slightly spaced: from. the. outer periphery cof the
other. plate. of. said pair; said:third plate thus
dividing the region between.said. pair. of plates
into a unitary outwardly divergent horn having
a-360° peripheral:opening from:which the higher
frequency sounds are dispersed and a unitary
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disc of said pair, said third disc thus dividing
the* region- between said pair of discs into a

_unitary. outwardly- divergent horn having a 360°

peripheral opening from which the higher fre-
quency: sounds- are dispersed and a unitary out-
wardly. convergent resonating chamber having
a 360° peripheral opening from which the lower
frequency sounds are dispersed.

3. A sound‘dispersing deviee comprising a-pair
of "spaced’ apart’ substantially-coaxial discs, and
a third disc-disposed between-said pair-and -hav=
ing a-throat-opening-at its- center contiguous to
but slightly -spaced ' ffom the: center of one-dise
of said pair and extending from said- throat
opening conic¢ally to‘an-outer periphery contigu-
ous to but’ sliglitly spaced frfom- the  outer pe-
riphery of the other disc:of*said’ pair; said third
dise thus-dividing: the region between- said: pair
of discs into a unitary outwardly divergent horn
having a 360°° periphieral opening from: which
tlie- higher frequency sounds-are-dispersed: and
arunitary eutwardiy convergent resonating cliam-
ber having-a: 360° peripliéral ‘opening from" wh1ch
the lower frequency ‘sounds are:dispersed:

4; A sound dispersing device-comprisinga pair
of’ spaced: apart substantially coaxial: discs, and
a third disc' disposed between' said’pair-and hav-
ing a- throat opening: at: its: center- contiguous
to but slightly spaced* from: the: center of" one
dise-of‘said -pair and’extending-ffom said throat
opening conoidally to an outer periphery con-
tiguous to- but slightly- spaced” from the: outer
periphery of’ the: other- dise of said- pair; said
third dise thus dividing the region: between: said
pair-of discs-into-a- unitary: outwardly divergent
horn having a 360% peripHeral opening from
which-the highier frequeney -sounds are dispersed
and a unitary outwardly convergent resonating
chiamber- having-a- 360°° periphieral opening from
whieh: the-lower frequency:sounds-are -dispersed.

5. A sound dispersing device:comprising a pair
of spaced apart substantially coaxial circular
dises, and a third circular-disc' disposed between
said pair and having a throat opening at its
center  contiguous  to- but slighitly spaced from
the-center of one- disc of said’ pair and extend-
ing from said throat  opening- to. an- outer pe-
riphery contiguous- to-but slightly spaced: from
the-outer periphery-of the other-disc-of said pair,
said third disc thus dividing'the region between
said’ pair of’ discs' into' & unitary-outwardly - di-
vergent horn having & 360°" peripheral opening
from which the higher frequency sounds-are dis-
persed and a unitary outwardly-convergent res-
onating chamber-having-a 360° peripheral open-
ing from which- the lower frequency  sounds are
dispersed.

6. A sound’dispersing device comprising & pair
of* spaced apart substantially: coaxial circular
discs, and a third circular-disc disposed between
said pair and having-'a throat opening at: its
center- contiguous- to- but- slightly- spaced . from
the center-of* one- disc of said’ pair and’ extend-
ing from said throat opening conically- to- an
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outer periphery contiguous to but slightly spaced
from the outer periphery of the other disc of
said pair, said third disc thus dividing the re-
gion between said pair of dises into a unitary
outwardly divergent horn having a 360° periph-
‘eral opening from which the higher frequency
sounds are dispersed and a unitary outwardly
convergent resonating chamber having a 360° pe-
ripheral opening from which the lower frequency
sounds are dispersed.

- 7. A sound dispersing device comprising a pair
of spaced apart substantially coaxial circular
dises. and a third circular disc disposed between
said’ pair and having a throat opening at its
center contiguous to but slightly spaced from the
center of one dise of said pair and extending
from said throat opening conoidally to an outer
periphery contiguous to but slightly spaced from
the outer periphery of the other disc of said
pair, said third disc thus dividing the region be-
tween said pair of discs into a unitary outwardly
divergent horn having a 360° peripheral opening
from which the higher frequency sounds are dis-
persed and a unitary outwardly convergent res-
onating chamber having a 360° peripheral open-
ing from which the lower frequency sounds are
dispersed. '

8. A sound dispersing device comprising a first
disc, a second disc spaced from and substan-
tially coaxial with the first dise, a third disc
disposed between the first and second discs and
having a throat opening at its center contiguous
to but slightly spaced from the center of the
first disc and extending from said throat open-
ing to an outer periphery contiguous to but
slightly spaced from the outer periphery of the
second dise, and a fourth disc disposed between
and spacedly from the first and third dises, said
fourth disc having an opening in the center
thereof and extending from said opening to a
periphery lying between the peripheries of the
first and third discs, said third disc thus divid-
ing the region between said first and second discs
into an outwardly divergent horn from which
the higher frequency sounds are dispersed and
a unitary outwardly convergent resonating cham-
ber having a 360° peripheral opening from which
the lower frequency sounds are dispersed, and

said fourth disc dividing said outwardly diver- |,

gent horn into two unitary horn parts each hav-
ing a 360° peripheral opening.

9. A sound dispersing device comprising a first
disc, a second disc spaced from and substan-
tially coaxial with the first disc, a third disc
disposed between the first and second discs and
having a throat opening at its center contigu-
ous to but slightly spaced from the cenfer of
the first disc and extending from said throat
opening to an outer periphery contiguous to but
slightly spaced from the outer periphery of the
secend disc, and a fourth disc disposed equi-
distantly between the first and third discs, said
fourth disc having an opening in the center
thereof and extending from said opening to a
periphery lying equidistantly between the pe-
ripheries of the first and third discs, said third
disc thus dividing the region between said first
and second discs into an outwardly divergent
horn from which the higher frequency sounds
are dispersed and a unitary outwardly conver-
gent resonating chamber having a 360° periph-
eral opening from which the lower frequency
sounds are dispersed, and said fourth dise divid-
ing said outwardly divergent horn into two uni-
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tary horn parts each having a 360° peripheral
opening. ’

10. A sound dispersing device comprising a first
dise, a second disc spaced from and substan-
tially coaxial with the first disc, a third disc
disposed between the first and second discs and
having a throat opening at its center contiguous
to but slightly spaced from the center of the
first disc and extending from said throat open-
ing conoidally to an outer periphery contiguous
to but slightly spaced from the outer periphery
of the second disc, and a fourth disc disposed
between and spacedly from the first and third
discs, said fourth disc having an opening in the
center thereof and extending from said opening
conoidally to a periphery lying between the pe-
ripheries of the first and third discs, said third
disc thus dividing the region between said first
and second discs into an outwardly divergent
horn from which the higher frequency sounds
are dispersed and a unitary outwardly conver-
gent resonating chamber having a 360° periph-
eral opening from which the lower frequency
sounds are dispersed, and said fourth disc di-
viding said outwardly divergent horn into two
unitary horn parts each having a 360° peripheral
opening.

11. A sound dispersing device comprising a first
disc, a second disc spaced from and substan-
tially - coaxial with the first disc, a third disc
disposed between the first and second dises and
having a throat opening at its center contigu-
ous to but slightly spaced from the center of
the first disc and extending from said throat
opening conoidally to an outer periphery con-
tigucus to but slightly spaced from the outer
periphery of the second disc, and a fourth disc
disposed equidistantly between the first and third
discs, said fourth disc having an opening in the
center thereof and extending from said opening
conoidally to a periphery lying equidistantly be-
tween the peripheries of the first and third discs,
said third disc thus dividing the region between
said first and second discs into an outwardly di-
vergent horn from which the higher frequency
sounds are dispersed and a unitary outwardly
convergent resonating chamber having a 360° pe-
ripheral opening from which the lower frequency
sounds are dispersed, and said fourth disc di-
viding said outwardly divergent horn into two
unitary horn parts each having a 360° peripheral
opening.

12. A sound dispersing device comprising a pair
of spaced apart substantially coaxial circular
discs, a third circular dise disposed between said
pair and having a throat opening at its center
contiguous to but slightly spaced from the center
of one disc of said pair and extending from said
throat opening to an outer periphery contigu-
ous to but slightly spaced from the outer pe-
riphery of the other disc of said pair, said third
disc thus dividing the region between said pair
of discs into a unitary outwardly divergent horn
having a 360° peripheral opening from which the
higher frequency sounds are dispersed and a uni-
tary outwardly convergent resonating chamber
having a 360° peripheral opening from which the
lower frequency sounds are dispersed, and an
arcuate shield screening a portion of the cir-
cumferential space between the substantially co-
axial pair of discs for limiting the direction of
sound dispersion to less than 360°.

13. A sound dispersing device comprising: a
flat circular inner primary dise; a pair of circular
outer secondary discs disposed equidistantly from
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and: substantially coaxial with said primary dise;
and a pair of circular tertiary discs, one thereof
being disposed between each secondary disc and
the primary disc, each of said tertiary dises hav-
ing-a throat opening at its center contiguous to
but: slightly -spaced from the center of the hase
dise- and extending from said throat opening
from the primary disc to an outer periphery con-
tiguous: to- but slightly spaced from the outer
periphery of the adjacent secondary disc.

14. A. sound dispersing device comprising: &
flat circular inner primary disc; a pair of cir-
cular outer secondary dises dispoesed equidistant-
ly from. and substantially coaxial with said pri-
mary disc; a pair of circular tertiary discs, one
thereof being disposed between each secondary
disc and the primary: disc, each of said tertiary
discs having a throat opening at its center con-
tiguous to but slightly spaced from the center

of the base disc and extending from said throat ¢

opening from- the primary disc to an outer pe-
riphery contiguous to but slightly spaced from
the outer periphery of the adjacent secondary
disc; and. a pair of circular separator discs, one
thereof being disposed between and spacedly
from each tertiary disc and the primary dise,
and each of said separator discs having an open-
ing in the center thereof and extending from,
said opening to-an outer periphery lying between
the peripheries of the primary disc and the ad~
jacent tertiary. dise.

1:5.- A sound producing device comprising a first
circular dise, a second. circular disc spaced from

and substantially coaxial with the first disc, a
conoidal third disc disposed between the first
and second discs and having a throat opening
at its center contiguous to but slightly spaced
from the center of the first disc and extending
from said throat opening conoidally from the
first dise to- an outer periphery contiguous to
but slightly spaced from the periphery of the
second disc thus forming with the first dise a
unitary 360° high frequency sound dispersing
horn and forming with the second disc a uni-
tary 360° low frequency sound. dispersing reso-
nator, and a vibratory diaphragm disposed ad-
jacent said throat opening wherefrom sound
waves are generated simultancously in said horn
and said resonator and dispersed therefrom in
approximately the same phase.
FRED A. MANLEY.
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