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SOUND AMPL IFYII\TG AND REPRODUCING APPARATUS.

Application_ filed May 2,

To all w/’wm it may concern. . ,
. Be nown that I, CaaRLES DLIEBERGER,
a c1thcn of the United States, and a res-
ident of New York, county and State of
New Yeork, have invented new . and useful
_Lrlprovementc in Sound Amplifying and Re-
producing Apparatus, of which the follow,
g is a Full, clear, and exact specification.
”v invention relates: generally to appa-
ratus ' for amplifying
sounds caused by a vibratory diaphragm, as
in a phonograph, telephone, and other acous-
tic devices. The cbject of my invention is
to preduce an apparatus of compact propor-
ens and capable of reproducing sounds
mﬂ a marked degree of amphﬁca’clon clear-
ness °nd *1‘1+uralne<s
J has heretofore been the practice to am-
lify the sound vibrations of diaphragms
(Wlﬁethor caused mechfimccglly as In talking
‘machines, or electrically as in telephone re-
ceivers) by conducting the sound waves
through a horn or megaphone. However,
the sound thus ampliﬁed has an unnatural

quality and lacks ‘distinctness; it may be

described as “choky”.

The apperatus of my present invention
avercomes the foregoing and other defects in
prior devices. Briefly stated, my new am-
nhﬁer and reproducer consists of a box or

abinet provided with a substantially py-
rm'dm ‘sound- -receiving compartment sur-

rounded by a number of sound-distributing

or developing compartments also substan-
tially pyramidal in shape or outline and
freely communicating with the sound-re-
ceiving compartment. The sound-distribut-
ing compartments are freely open to the
outer air through openings in the box. The
arrangement of these pyramidal compart-
ments is such that a box of comparatively
small dimensions possesses great amplifying
power: while at the same time giving .out
clear and natural tones.

The sounds to be reproduced and ampli-
fled are led into the sound-receiving com-
partment, from “which' the sound  waves
spread ﬁeely into the pyramidal sound-dis-
tnbutmo compartments, whence they pass
into the outer air. This spreading or “dis-
tributing of the sound waves within the box

mnhﬁes the vibrations of a diapbragm, in

and veproducing -

1921, Serial No. 468,03¢.

such a way that the sounds issuing from the
box can be distinctly heard *hroughout the
room in which the apparatus meay be situ-
ated. ‘The voice of a person or the tones
of a musical instrument are reproduced with
remarkable clearness and fidelity, as I have
demonstrated by actual trial.

‘Owing to its small size, my new ampdf v-
ing and reproducmrr box can be placed upon,
or form part of, a phonograph cabinet,
leaving ample room in the lower portion
of the cabinet for the storage of records.
F rom'a commercial Qtandpolnt this is-a de-

irable advantage. The compactness of my
dev1ce renders it particularly -applicable to
telephone receivers. My invention may be

_embodied in a small box which, occupying

but little space, can be placed almost - any-
where in a room or hung on a wall, and it
will convey to the listener’s ear, with clarity
and naturalness, the amphned Vibrations of
the diaphragm attached to the box.

My invention may also be employed for
receiving sounds from outside the hox and
tr'msmlttm(r them. through the wvarious
pyra midal com’aartmenbs to a diaphragm,
the res sultant Vlbr tions of which may be
used for any desired purpose. In this op-
cration of my 111\7\11’(70’1 the sound waves
' ‘concentrated by the surrounding com-
partments into the receiving compartment to

t upon the diaphragm in & most effective

anner.

For the sake of explaining the principle
of my invention, I will now deseribe in de-
t‘m several illustrative embodiments thereof.
In the accom*mnylnw drawings, which form
part of this specification,

Figure 1 is a perspective view of a sound
amplﬁer containing my invention;

Fig. 2 is an inside view ':howmfr the
‘various sound compartments;

Tig. 3 is a vertical cross-section taken
apploumqte‘v on line 3—3 of Fig. 2;

Tig. 4 is a detached perspective view of
‘the sound- recelving and ~sound- distributing
compqrtments ;

Fig. 5 shows the inside of a modified form
of appara’cus constructed in accordance
with my invention;

‘Fig. 6 is a vertical cross-section taken ap-
gromm.ately on line 6—6 of Fig. 5;-
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Fig. 7 is a sectional view taken approx-
1matel3 on line 7—7 of Fig. 6;

Fig. 8 is a perspective view of the outer
box or cabinet shown in Figs. 5, 6 and T;

Fig, 9 shows the inside of & small elon.
e ated hox embodymd my invention;

Fig. 10 is a longitudinal cross- section ap-
proximately on line-10—10 of Fig. 9;

Iig. 11 1s a transverse cross- sectlon ap-
ploumately onslifie 11-=11 of Kig. 975 and

Fig. 12 i1s a perspective view of the pvram—
idal compartments shown in Figs. 9, 10

‘ and 11.

1 will-first describe the construction illus-
‘trated in Figs. 1 to 4 inclusive.
box or cabmet ‘which may be constructed of
wood, metal of other sultable material, is in-
dlcafced as a whole by A. This box or cabi-

net comprises a base, 1,

_J"O and 4, and end walls' 5 and 6 The wall 4

may be remoVable to provide easy access to
the.interior of the box. The outer walls of
~ the box A have suitable sound openings 7;

the number, shape and arrancement of which

_~5 may vary, depending upon the size and shape

of the box or the effect it is desired to pro-
duce. ‘
Within the box A are mounted diverging

panels 8, 9, 10 and 11, connécted together
38 "to form . S substa'ltlally

yramidal chamber
indicafed as a whole by IJJB Within the py-
ramidal chamber B ‘are partitions 12, 18, 14
and 15, which are preferably (but not neces-
arﬂy) aflixed to the diverging panels 8, 9,

25 10 and 11. It will be seen that the Darmtlom

40

a3

&0

55

# O

65

and the panels form a central compartment
indicated as a whole by C, and a plurality of
adjacent or surrounchng compartments D.
The compartments C and D are substantially
pyramidal in form or outline, as best shown
in Figs. 3 and 4. The central compartment
_C may be called the sound-receiving com-
parrment and the surrounding Lompalt-
ments D may be referred to as sound-dis-
tributing or developmw compartments. The
computment C is laterally in communieca
tion with the pozrmm_"tmenis D through open-
ings 16 and 17 in the partitions 12\ 13, 14
‘wnd 15. Preferably the openings 16 and i7
in the partitions are so az ranged that the
sound-distributing compfutnlents D com-
municate with each other, as may be clearly
seen from Iig. 4. The shabe, arrangement
and number of the openings 16 and 17 may
be varied to suit the size and shape -of the
partitions, :

The diverging panels 8, 9, 10 and 11 are
* preferably attached to the box A at their
inner or converging ends. There is a cross-
plece 18 fixed to the wall 3 of the box, as
shewn in Fig. 3, and to this cross-piece are
secured the pane]s 8,9,10 and 11 in any con-
venient way, as any carpenter will under-
stand. = -

While in the present instance I have

be understood, the receiver I
The outer

top 2, side walls 3

BLE CCP"

1,436,080

shown four panels and a corr eupcndmO num-
ber of partitions, it is evident that the num-
her and arrangement of the paneio and par-
titions may vary in accordance with the
shape and dimensions of the outer box.
The wall 3 of the box A has an opeming
19 for receiving & suitable telephone ve-
ceiver K. This receiver may be of any ap-
proved type, such as may be bought in the
market, and as the construction and opera-
tion of these deviges are well understood, I
have therefore not deemed it necessary to
show the structural details thereof. As will
contains a
vibratory diaphragm for producing sound
vibrations, In the blo‘/ldul aspect of my in-
vention, this vibratory diaphragm may be
any suitable diaphragm adapted tc be oper-
sted either electrically or mechanically to
produce sound Vlbmtlons as in a telephone
receiver or in a phonograph sound-box, an
so I will conveniently refer to the pari ¥ as
a vibratory diaphragm. The diaphragm K
has a tubuhu prOJectlon 197 a\laptcd to pass

through, or fit into, a cor respoqdm" opening &

in the cross-piece 18, s as to terminate in
proximity to the opening 20 at the innev
or converging end of the pyramidal chamber
B. In thls way the sound waves caused by

.the vibrations of the diaphragm issue di-

rectly into the compartment c.
It will be understood that the diaphragin

I is merely illustrative of a suitable source

of sound which communicates with the com-
partment C. In dﬂscnbmv the apparatus
shonn . I‘ms 1ted, 1 v1ave assumed, for
the sake of s mphm v, that the box is used
as a ‘mxephom ‘lm‘)hﬂcu in which case the
membe,_ I would bhe a telephone receiver
onnected in a talking (.il(}uit. Instead of
utmf‘lnno the member 2 directly to the box,

a suitable horn ma 1y be inter ,)osed between

the diaphragm and the inuer end cf the ye-
ceiving compmt nent. . When my inven-
tion 1s used in a phonograph, the tone-arm
is so attached as to commumicate with the
opening 20.

The sound wavesz caused by the vibratory
(haphmom T enter the pyramidal receiving
compartment C, whence they spread in a 1
directions,- passing through the openings 16
and 17 into the distributing compartments
D. From there the waves pass out of the
box through the openings 7. It will be seen
that -the sound waves issue laterally frow
the receiving compartment C into the dis-
tributing compartments D through the
openings, 16 and 17, and from the compart-
ments D the sound waves pass laterally into
the outer air. By “laterally” I mean heve
in a direction or plane substantially at right

angles to the axis (or axes) of the com-
partments C and D, as distinguished from
the operation of the usual open-mouthed
horn in which the movement of the sound

N
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Wwaves is conﬁned in the general dirvection
m‘ the axis of the horn. Tt is this ynnatural
confining or compressing of the sound
waves which is mainly responsible, as I be-
lieve, for the unnatural th(v of sound issu-
ing out of a horn. Now, in the apparatus
of my invention. the sound waves are free
to develop in all directions., as when a per-
son speaks. without a -necaphom Because
of this spreading and distribution of the
sound waves issuing from the restricted
end of the pyramida 1 chamber or conveyor
B, the sounds issuing from the box are not
only clear and Toud. but (what 1s Jezhaps
more important) they possess a natura
quality, being in fact a Faithtul reproduc-
tion of the 011@111511 sounds. This renders
my new mehfylno device especially ap-
plicable to talking machines or phone-
graphs, irom which it eliminates the objec-
tionable “phonography” sounds heretofove
present. The pyramidal sound chamber ov
conveyor B with its partitions may be in-
serted in a phonograpl eabinet of the nsual
construction and properly canne(zted with
the tene-arm.  Or the entire box A wmay be
built as part of a phonograph caLmot In
that case, the box forms the u pper portion
of the cabinet and is preferably arranged
with the wall 3 on top, so that the inner or
lavger end of the tone-arm can be attached
over the opening 19. This will be clearly
understood by any one skilled in the art.
To inerease the sound- cauvmfr power of
my amplifying apparatus, T pxefer to at-
tach supplementary paneis 21, 22, 23, 24,
25 and 26 to the inside of the outer walls
of the box by suitable cross- pleces 27, &
hme also found that these supplementary
panels improve the quality of the sound.
Anothel form of qppfnatu% embodmnﬂ
my invention is illustrated in Figs. 5, 6, 7
and 8. Tn this instance, the outer box or
cabinet A’ is provided with diverging
panels 28, 29, 30 and 31, which form a py-
ramidal sound chamber B’. Strictly speak-
ing, this chamber has the general ontline of
a truncated pyramid, but it may properly
be described as being substantlallv Pyram-
idal.  The panels 28, 29, 30 and 31 are
secured fo the adjacent walls of the box A’
i any suitable manner, as by means of
Wedge—shaped cross-pieces 32. Within the
pyramidal chamber B’ are mounted pavti-
tions 33, 34, 35 and 36. These partitions
diverge in a direction cpposite to the panels
28, 29, 30 and 31, as perhaps best shown in
TFig. 6, and form a central sound- -receiving
compnrment Y, which is subbmntnlh
mlamldal n hfxpe or outline. In Fig. 5
we are looklnﬂr from the larger or outer end
of the compmrtmcnt C’ toward the smaller
or inner end thereof, while Fig. 7 shows a
reverse view. As seen from Fws 5 to T,
each partition is at one edge connected to

with the central compartment C?

VAILABLE cop
1,436,080
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the face of auothev partition and at iis
other edge to one of the panels. The parti-
tions 33,34, 35 and 36 form with the pa
28, 29, 30 and 31 a plurality of sound-distrib-
ubing compartments D', which ave substan-
utll‘y pyramidal in shape or outline, as best
shown in Figs. 6 and 7. The centr al sound-
recelving compartment C is in commuii
cation with the sound-< Listributing compz
ments D’ through openings 37 and 38 pr
vided in the partitions. The openings ?
and 38 are preferably so arranged that the
compartments D’ are in cormurication
with each cther.

The partition 33 is provided at its imner
end with an opening or cutawa; portion 39
for receiving a suitable horn 40, which ex-
tends into the sound-receiving comp‘utmeul
/. This horn is held in place by any con-
venient means, such as a screw 41 passing
from the outside cf the box into the blockk
42 carried by the horn. The smaller end
of the horn 1s adapted to receive a suitable
vibratory diaphragm ¥’, which is inserted
into the hox thmuf)b the opening 43.  The
panel 28 has a hole or cut%wav portion 44
in alignment with the opening Jr’ to accom-
modate the diaphragm E’.

Opposite the hrue* end of the sound-ve-
celving comnntment C’ is mounted a sound-
deﬂectmg panel 45, which 1s secured to the
outer wall @ of the box A’ by means of
cross-pieces 46 or otherwise. When the
sound waves issuing from the horn 40
strike the panel 45, Uley are thrown baclk
into the compartment C’, whence they pass
through the openings 37 and 38 and from
there 1nto the outer air through the openings
47 in the outer walls of the hox A’.

In Figs. 9,10, 11 and 12 T have illustrated
another ‘embodiment of my invention which
is characterized by even greater compactness
than the constructions prev iously deseribed,
The box A2 is of elongated shape and is de-
signed to stand on legs 48. The outer walls
ot this box are Drowded with sound openings
49 sufficient in number and size to w\um‘r free
emission of the sound to the outev air. Tn-
side the box A? is mounted a pyramidal cas-
ing or chamber indicated as a whole by B2,
which is formed by pa 50, 51, 52 and 53.
Within the chamber B? are av ranged parti-
tions 54, 53, 56 and 57. As best seen from
Figs. 9 to 12, the partitions ov erlap n such
a way that each partition abuts at one edge
against the face of another partition and at
the other edee agningt the face of one of the
panels which form the pyramidal chamber
B2 The result is that the partitions and
panels cooperate to form a pbu ality of sub-
stantially pyramidal sound-distr 1bu’cnr coni-
partments D" which surround the pyvram-
idal sound- "ecenmor compartment C:" The
compartments D? are 1n communication
and with
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each other by means of suitable openings or
cutaway portions 58 in the partitions 54, 55,
56 and 57. . The panels 50, 51,52 and 53 have
sound openings 59; this is preferable but not
essential. N ‘ -

The pyramidal casing or ‘chamber B is’

- secured in place in any suitable manner. In

10

the drawings I have shown the casing at-
tached at its inner end to the block 60 car-
ried by the top 61 of the box A2 The block

60 has an opening 62 adapted to communi-

__ cate with a vibratory diaphragm, whereby
- the ‘sound waves caused by the diaphragm

20

25

pass into the pyramidal chamber B? and. the:

compartments C*> and D2

If it is degired to attach a V‘il’jra’c‘ory'dia—

phraom, such as o telephone receiver, di-
]. & ) " »)

rectly to the box A2, T provide an opening
63 in the top 61 of the box to receive the
casing of the diaphragm. It is obvious that

_a horn or other similar conveyor may be in-

terposed between the . diaphragm: and the
opening 62. . If the box A? is to be used in
connection with a phonograph, the inner end

-of the tone arm is fixed over the opening 62.

Ag in the case of the boxes A and A’, pre-

_-viously described, I prefer to provide the

30,

35

box A? with supplementary panels to aug-

ment the sound-carrying capacity of the
box. .-A panel 64 is attached to ths bottom

‘of the box opposite the open mouth of the
chamber B2, as best shown in Figs. 10 and-

11. A similar panel 65 is secured to'the

_top 61 of the box.  The panel 65 has an
opening 66 to accommodate the projecting.

. portion of the.block 60.. The panels 64 and

65 are secured to the box by any suitable

.-means, such as cross-pieces .67. -The two

40

.45

60

95

- plifying the sound waves caused by the vi-

60

65

ends of the box A2 have attached-thereto

panels 68 by wedged-shaped cross-pieces 69,
50 that the panels incline or diverge out-
wardly at their lower. ends, as best shown
~in Fig. 10, . Similarly, diverging panels 70.

are attached to the side walls of the box, as

best shown in Fig. 11. By inclining the
panels 68 and 70 in the manner referred: to, -
I am able to provide an increased: sound:

space between these panels and the sound

of amplification and sound-carrying capac-
ity in a box of small dimensions. - T have re-
peatedly demonstrated by actual trial that
a box like that shown in Figs. 9-to 12, about

- 11 inches long, 5 inches wide and 5 inches

high, with a telephone receiver ‘attached
thereto, is capable of reproducing and am-

bratory diaphragm in such a way that they

can be distinctly heard throughout the room
in which the apparatus is situated. . Further- -
more, if the human voice.is reproduced by .
the diaphragm, the amplified sound coming .
out of the box has the natural quality and-

clearness of the original voice.

- When I use the descriptive 'terms fi'bl;_lt,v

1,436,080
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rear, top and bottom in reference .to the

outer box, it will be understood that I use

them merely in" a relative sense and not

_restrictively. . Also, when I speak.of the

sound-receiving compartment C, C/ or C?
as a central compartment, I do not mean
that it must be arranged in the exact center
of the box or of the surrounding casing B,
B’ or B2 ‘In referring to the sound-receiv-
ing and sound-distributing compartments as

pyramidal, I do not use the term in its strict

‘geometric sense, but rather in its more flexi-

ble meaning of diverging—that is to say,
compartments with diverging walls. = Fur-
thermore, in the broader aspect of my in-
vention, the  sound-distributing ~compart- .
ments may be so constructed and arranged
in relation to the sound-receiving chamber
that some of the sound-waves pass directly
into the sound-distributing compartments on
entering the amplifier. This is,shown in the
construction of Figs. 9-12. The outer box
as well as the interior panels.and partitions

70

g0

85

may be made of a variety of materials, réeso- -

nant or non-resonant—such as wood, metal
or a suitable composition. .. ‘ -

Tt will be seén from the
tion that my invention is capable of a va-

riety of uses in which it is necessary or de-

sirable to reproduce and amplify sound
caused b{ a  vibratory . diaphragm. The
pyramidal . s

1n the box.make it possible to construct the.
apparatus in. compact form without reduc-

ing its efficiency. This renders my invention

applicable in cases where larger and more
cumbersome  devices would be out. of the
question. - . : S
T am.aware that attempts have heretofore
been made to modify the sounds of phono-
graph horns by the addition of so-called
sympathetic - resonators, which - have been
proposed in various forms,—such as, sound-
ing boards, musical strings, resonance. tubes,
and the like. With all of those prior devices,
in ‘which the sounds would issue out of a

90

foregoing descrip- -

95

sound - compartments contained -

100

105

110

horn or trumpet, my present invention isnot .

) -concerned.. ‘The construction and ‘arrange-
chamber B2, thereby obtaining a:maximum

ment of chamber in my amplifier are such
that the sound is freely developed and dis-

tributed in all directions, thereby producing.

115

a naturalness.of tone. The amplification. of -

_sound in-the apparatus of my invention is

independent of any. resonant element, and
it 1s therefore immaterial, as.already stated,
of what particular substance the walls and
partitions of the chambers are constructed.
Of. course, different materials may impose
their own sound peculiarities on the ultimate
quality of tone produced, and the selection

125

of a suitable material is left to the ¢kill of

the experienced workman. Also, in my in-
vention, it will be clear that the amplifying

- power .and general tonal effect. will vary
with the size, shape and design of the con-

130
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struction. Then, again, if my invention is
used to amplify the vibrations of a telephone
diaphragm, it may be found that different
kinds of telephone receivers and circuits re-
guire different forms and sizes of amplifying
These mat-
ters lie within the training of the acoustic
expert.

Obviously, the basic idea of my invention
may be mechanically carried out in other
ways than those herein set forth by way of
llustration. The size and shape of the box
may be varied to suit circumstances and con-
ditions; likewise, the inside partitions and
panels may vary in number, form and ar-
rangement, provided the sound-recelving
and =ound-distributing compartments are
made substantially pyramidal or diverging,
although scine or a portion of the walls may
be substantially parallel, as shown, for in-
stance, in Figs. 2 3 and 4. Also, it will be
Jpp‘lrel“t that in the broader aspect of my
invention the diverging walls or panels of
the sound-recelving chamber form with the
outer walls of the box or cabinet a plurality
of substantially pyramidal or diverging
sound-distributing  compartments which
communicate with said chamber and arve
open to the outer air. This is clear from
Figs. 6 and 11.

I do not herein claim broadly the idea of
a sound-receiving chamber and a plurality of
sound-distributing or developing compart-
ments in communication with said chamber
and with the outer air, because that basic
principle is covered in my co-pending appli-

'xtion Serial Number 524,507, filed Decem-
ber 23,1921, as a renewal of apphcatlon Se-
11&1 \Tumben 325,256, filed September 20,

919, said application being a continuation
oi an application filed by me June 24, 1918,
Serial Number 241,624.

I claim as my invention:

A sound amplifier consisting of an outer
box or cabinet having sound openings in its
walls, a plurality of diverging panels sup-
ported within said box to form a substanti-
ally pyramidal chamber, and partitions ar-
ranged within said chamber to provide a
C;u]‘stantlally pyramidal central sound-re-
ceiving compartment adapted to communi-
cate with a vibratory diaphragm, said di-
verging panels and said partitions forming
a pmrahty of substantially pyrs amidal
sound-recelving compartments around said
central comp‘utment and in communication
therewith, said sound-distributing compart-
ments being in communication with the outer
air through said openings in the outer box

or cabinet

2. A sound amplifier consisting of an outer
box or cabinet having sound openings in its
walls, a plurality of diverging panels sup-
ported within said box to Torm a substan-
tially pyramidal chamber, and partitions se-

BEST AVAILABLE cOP
- ]

cured to said panels within said chamber to
provide o substantially pyramidal central
sound-receiving compartment adapted to
communicate with a vibratory diaphragm,
sald diverging panels and said partiticns
forming a plurality of substantially
pyr amldd] sound-distributing compartments
around said central compartment and. in
communication therewith, said sound-dis-
tributing compartments belno in communi-
cation wi rith the outer air tth\lO“h said open-
ings in the outer box or cabinet.

3. A sound amplifier consisting of an out-
er box or cabinet having sound openings in
its walls, a plurality of diverging panels
supported within satd box to form a sub-
stantially pyramidal chamber, partitions ar-
rvanged within said chamber to provide a
substantially pyramidal central ‘sound-re-
celving comp‘nhnent said compartment be-
Ing open at its laroer end and having a
hole at its smaller end to permit communi-
cation with a vibratory diaphragm, said
diverging panels and said partitions form-
ing a plumhty of substantially pyramidal
sound- distributing compartments around
said central compart-ment and in communi-
cation. therewith, said sound-distributing
compartments being in communication with
the outer air through said openings in the
outer box or cablnet and a vibratory panel
mounted within said box adjacent the larger
end of said cenfral compartment.

A sound amplifier consisting of an out-
er bO\ or cabinet having sound openings in
its walls, a plurality of diverging panels
supported within said box to form a sub-
stantially pyramidal chamber, partitions ar-
ranged within said chamber to provide a
subatqntlal‘" pyramidal central sound-re-
celving compartment, said compartment be-
ing open at its larger end and having a
hole at its smaller end to permit communica-
tion with a vibratory diaphragm, said di-
verging panels and said partitions forming
a plurahtv of substantially pyramidal
sound-distributing compartments around
said central compartment and in communi-
cation therewith, said sound-distributing
compartments being in communication with
the outer air through said openings in the
outer box or cabinet and a vibratory panel
secured to the inner side of one of the
outer walls of said box at the larger end of
said central compartment, said vibratory
panel being substantially coextensive with
the adjacent open end of said pyramidal
chamber and spaced therefrom.

5. A sound amplifier consisting of a box
or cabinet provided with a substantially py-
ramidal central sound-receiving ‘compart-
ment and with a plurality of substantially
pyramidal sound-distributing compartments
around said central compartment, said cen-
tral compartment communicating laterally
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 with said sound-distributing ‘compartments,-

and said sound-distributing compartments

being open to the outer:air.

- supported within said box to form a sub- :

10

15

er. .box or cabinet having sound openings
in its 'walls, a plurality of diverging panels

stantially - pyramidal - chamber, and parti-
tions arranged within said chamber to pro-
vide a ‘substantially pyramidal central
sound-receiving compartment adapted to
communicate with a vibratory diaphragm,
said diverging panels and said partitions
forming a plurality of substantially pyram-

idal sound-distributing compartments around:

said  central compartment, said partitions

- having openings through which said sound-

20

25

30

"85

40

distributing compartments communicate with

each other and with said central compart-

ment, said sound-distributing compartments

being in -‘communication with the outer air -

through said openings in ‘the outer box. or
cabinet. P .

- 7.-A sound amplifier comprising a plu-
rality of inner walls arranged to ‘form a
substantially - pyramidal central sound-re-
ceiving chamber, and a plurality of outer
walls - arranged to' form with said*inner
walls - 'a plurality = of sound-distributing
compartmerits around said sound-receiving

chamber, ‘said inner walls having ‘openings .

through which said sound-receiving cham-
ber communicates laterally with said sound-
distributing compartments,-and ‘said- outer
walls: having openings through which said
sound - distributing chambers. communicate
freely with-the outer air. - R
- 8.’A: sound, amplifier consisting of a box

-or ‘cabinet ‘provided  with a substantially -
pyramidal central sound-receiving compart-
_ment. and with a plurality of substantially.

pyramidal sound-distributing compartments

around said central compartment, said cen- :

tral compartment communicating laterally
with said sound-distributing compartments

which are freely open to the outer air, and -

a panel supported at the larger end of ‘said

- sound-receiving compartment and ‘extend-

- sound ‘chamber having outer walls and a.

ing” over ‘the open ends of said sound-dis-
tributing compartments. =~ - .
9. In apparatus for amplifying sound, a

. plurality of inner partitions arranged “to

form -with said outer walls a substantially

pyramidal - sound - receiving compartment
and a plurality of adjacent. sound-distrib-
uting  compartments, said partitions - hav-
ing openings whereby said sound :receiv-

“ing compartment - communicateslaterally

60

65

with said sound-distributing compartments,
which' are open to the outer air. .. =
10.-In apparatus for amplifying sound,
a sound conveyor provided with partitions

‘arranged at an ‘angle to each other and.
having overlapping portions -arranged: to

6. A sound amplifier consisting of an out-

céiving compartment and a plurality of ad-
jacent ; ,
communicating laterally’ with said sound-
receiving compartment.'and open to' the:
outer air. . . , T R
11. A sound amplifier consisting of a -box.
or cabinet having walls arranged to form a
substantially. pyramidal “central sound-re-
ceiving - compartment and - having other
walls which form with said first-mentioned
walls ‘a- plurality ‘of substantially pyram-
idal sound-distributing compartmentsaround
said . central compartment, - the walls of
said central compartment having open-
ings:through which said compartment com-
municates - laterally - with ‘said" sound-dis-
tributing compartments, said sound - dis-
tributing compartments being ‘open to. the
outer air. -~ - e T T
12. A sound amplifier consisting of an

. BESTAVAILABLECOP* =
(<] | | ; 1,436,080 ' - ‘ e
form ‘a substantially "pYramiddl soiindare;
sound - distributing  compartments - B

70 7

75"

80.'j

85

outer box or cabinet having sound openings .

in its walls; a plurality of diverging panels
supported within said box to form ‘a-sub-"
stantially pyramidal chamber, partitions

90

arranged ‘within said chamber to provide a -
substantially pyramidal central -sound-re:

ceiving compartment adapted to ‘communi-
cate with ‘a vibratory diaphragm, said - di-
verging panels and said partitions forming
a - plurality  of - substantially - pyramidal.
sound - distributing conipartments around
said central compartment and in communi-
cation ‘therewith, said ‘sound - distributing
compartments being in communication with
the outer air through said openings in'the.

- outer-box ‘or cabinet, and supplementary di-

verging panels mounted on the inside of the
outer walls of said box. .. i
- 13. ‘A sound amplifier consisting of a box

or cabinet provided 'with a substantially -

95

100

105 ..

pyramidal central sound-receiving compart-

ment and with a plurality of substantially

pyramidal sound-distributing compartments =

around ‘said- central compartment, and ‘di-
verging panels mounted on the inside -of
the outer walls of said box,said central com-

-partment ‘ communicating “with said sound-

distributing compartments and said sound-
distributing - compartments’ being open to
the ‘outer-air. . ©: .o ST
‘140 A sound-
outer box ‘or cabinet - having sound-openings

sourd-receiving chaniber .in said box, a plu-
rality of substantially pyramidal sound-dis-
tributing compartments. around €aid cham-
ber-and communicating therewith-and a
wall or panel at the larger end of said cham-
ber to deflect sound-waves into said'.com:

‘15, A sound amplifier consisting of ‘an

outer box or cabinet having sound openings
in - its - walls, diverging - panels’ -arranged

110

115
amplifier “comprising an .

in its" walls, -a “substantially ~pyramidal -
120 .

125
- partments whence they issue through . said- =
~sound-openings into-the outer air: A
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sald box to form a substantially
dal sound-receiving chamber, said
ing panels forming with the walls of
ox or cabinet a plurality of substan-
pyramidal sound - distributing com-
pariments  adjacent said sound-receiving
hamber and In communication therewith,
-ompartments being open to the outer
2ir through said sound openings in the box.

16. A sound amplifier consisting of a box
provided inside with a diverging sound-re-
celving chamber, the walls of said chamber
formirg with the walls of said box a plu-
rality of diverging sound-distributing com-
partments adjacent said chamber and lat-
erally in communication therewith, said
compartments being open to the outer air.

CHARLES BLIEBERGER,
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