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To all whom it may concern:

Be it known that I, Crarues Cruvzr-
KOWSKI, a subject of the Emperor of Aus-
tria-Hungary, and a resident of Cambridge,
in the county of Middlesex and Common-
wealth of Massachusetts, have invented cer-
tain new and useful Improvements in Sound-
boards, of which the following is a- tull,
clear, and exact specification,

The object of this invention is the con-
struction of improved means for reinfore-
ing acoustic vibrations, . for telephones,
phonographs, niusical insfruments and other
sound-emitting devices, but the invention is
particularly shown as applied  to musical

mstruments wherein ‘sonorous bodies are

vibrated,

Previous to my ivention attempts have
been made in this direction by the formation
of multiple sound boards parallel with but
spaced from each other. A frer considerable
experiment with such sound boards, 1 dis-
covered that by introdueing a non-sonorous
partition between each pair of sound boards,
there was eliminated the interference ‘with
each other of the sound waves from the
two facing surfaces of adjacent, sound
boards, and a marked increase in volume
secured.

Referring to the drawings which form
part of this specification, Figure 1 is a hori-
zontal section of a sound oard made in
accordance with my invention, Fig. 2 is a
central vertical section of the same. Fig,
8 1s an elevation of g part thereof, the sound
board illustrated being designed for use in

-connection with a musical instrument, hav-

. ing sonorous bodies electromagnetically vi-
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brated.
As shown in Figs. 1 ange 2, the sound
board comprises a suitable number, as four,

of sound board units 1 each made very thin

and provided with strengthening ribs'2 and
bridges 8. In each inter-board space is lo-
cated a partition 5 composed of preferably
one-inch stock, and extending from near one
lateral edge of one sound board to the oppo-
site edge of the other sound board unit 1.
The partitions do not contact with the sound

board units at the edges, but a narrow sep-
arating strip 6 is introduced between.

For transmitting the sonorous vibrations
from the source to the units 1, I prefer to
run slender wooden rods or dowels 9 trans-

-versely through the same, as shown in Fig. 2,

As a matter of convenience in manufacture,
I do not run the rods in a continuous length

- from the front to the back of the structure,

but break each up into separate sections,
one extending from the front unit to the
second, the next from the second to the third
unit, and the last from the third to the
fourth unit.

In order the easier to introduce these rods
as the sound board is being built up, one
end of each rod is made larger than the
other, as by a head 10. Each end of these rods
15 rigidly fastened to a sound board unit 1

by being tightly driven into and glued in

the same and in the bridge 3 secured to the

unit. The holes 12 in the partitions through

which the rods pass are made larger than
the rods, both for the purpose of prevent-
ing the partitions from damping the vibra-
tions being transmitted through the rods,
and for permitting unequal shrinkage or
warping of the partitions and sound-board
units.  As the sound-board is designed to
reinforce sound-emitting vibrations, some
means for producing such vibrations 1s of
course required, and I have shown such
means in one of many variable forms in
Figs. 2 and 3. This type is selected for the
reason that it is one-well designed for musi-
cal instruments, for which the sonnd-board
or reinforcing deviee is primarily intended.

The illustrated means is designed for the
production of musical vibrations and com-
prises metal bars 13 rigidly held at their
ends 14 and having their opposite ends

Dressed strongly against the outer bridges

11 through short struts 15, At the mid-
length of each bar is an’ electromagnet 16
supported by the plate or frame members
17, and designed to receive electric impulses
corresponding to the pitch to which the bar
is tuned.

The vibrations mmparted to these bars 13
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by the electromagnets 16 ave transmitted
through the rods 9 to all the sound board
units 1, and from the trumpet-like spaces 7
the vibrations issue both from right and

Teft of the instrument in largely augmented
- volume.

T prefer to surround each rod 9 where it
penetrates a partition 5, with a soft washer
19, as of felt or leather, fastened to the par-
tition over.the hole 12 thereat, for the pur-
pose of keeping the vibrations from one unit
1 from passing through and intéifering with

‘the vibrations in a neighboring space 7.

Ribs 2 shown in Fig. 2 are fastened to
the units for the purpose of strengthening
the same and maintaining the slight curva-
ture usually found desirable.

The above described rods, ribs and bridges
are omitted in Fig. 1, for the sake of giv-
ing a better showing to the arrangement of
sound board units and partitions.

For the form of musical instrument illus-
trated, this sonud board is made many times
larger than shown, but for banjos and the
like, and for phonographs, loud-speaking
telephones and the like, it need not be much
larger than shown in the drawings.

It is evident that the amplitude of vibra-
tion produced by electromagnetic means is
quite limited, and the only other means for
increasing loudness of musical tones con-
sists in enlarging the area of the sound
board. This also has its practical limita-

. tions. The only remaining recourse is
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therefore the multiplication of the sound

boards, and the provision of means for si-
multaneously - transmitting the vibrations
to all of them and for permitting the unim-

peded exit of the atmospheric vibrations,

as accomplished by the improvements above
set forth.
What I claim is:

. 1. In combination with means for produc- .
ing sound-emitting vibrations, a resonant

device comprising a plurality of parallel
spaced sound-boards, and a plurality of

- partitions, each partition being between two
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adjacent” sound boards, but not parallel
therewith: :

- 2. In combination with means for produc-

" ing sound-emitting vibrations, a resonant
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device comprising a plurality of parallel
spaced sound-boards,” and a plurality of
partitions,. each partition. being between
two adjacent sound boards but out of par-

-allel therewith, with one edge of the par-

tition in close connection with an edge of
one of the sound boards, aud the other edge

of the partition in close connection with an-

edge of the other souned board.

3. In combination with means for produc- .

ing sound-emitting vibrations, a resonant
device comprising a plurality of parallel

1,278,459

spaced sound boards, and a plurality of par-
titions, each partition being between two
adjacent, sound boards and composed of a
material less resonant than that of the
sound boards.

4. Tn combination with means for produc-
ing sound-emitting vibrations, a resonant
device comprising a plurality of parallel
spaced sound boards, and a plurality of
partitions, each partition being between two
adjacent sound boards, with one of its edges
in close connection with one sound board
and the other edge in close connection with
the other sound board, the partitions being
of a less resoaant material than the sound
boards.

5. In combination with means for produc-
ing sound-emitting vibrations, a resonant
device comprising a plurality of rectangu-
lar parallel spaced sound boards entirely
inclosed on two opposité sides, and a plu-
rality of partitions each located between
two adjacent sound boards with one of its
edges in close connection with one sound
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board and the other edge in close connection

with the other sound board, said edges be-
ing at the non-inclosed sides of the reso-
nant device, whereby there is a wedge-
shaped space between .each partition and a
sound board, said spaces opening to alter-
nately opposite sides of the resonant de-
vice. ‘

6. A resonant device comprising a plu-
rality of parallel spaced sound boards,
means for imparting vibrations to one of
the ontermost sound boards, and rods ex-
tending from each sound-board to the next
and directly connecting said sound boards,
whereby vibrations imparted to said outer-
most sound board will be communicated to
each of the others. _

7. A resonant device comprising a plu-
rality of paralle] spaced sound boards, par-
titions each of which is located between two
adjacent sound boards, means for imparting
sonorous vibrations to one of the outermost
sound boards, and rods sonorously connect-
ing each sound-board with the next, each
rod passing through a partition out of
sonorous engagement therewith. :

8. A resonant device comprising a plu-
rality of spaced sound board units, parti-
tions located between said units, means. for
imparting vibrations to one of the units,
and rods passing through the partitions
and connecting the units, the partitions hav-
ing openings for the passage of the rods
materially larger than the rods, and non-
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resonant washers surrounding the rods -

about said openings.
9. A resonant device comprising a plu-
rality of spaced sound board units, parti-

- tions located between said units, means for

128



11,278,459

imparting vibrations to one of the units,
and rods passing through the partitions and
connecting the units, each rod terminating

in adjacent units and having a head at one

end.

10. In combination with means for pro-
ducing sound-emitting vibrations, a reso-
nant device in the form of a rectangular
box open on two opposite sides, and having
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several sound-boards whose edges are co- 10
terminous with the sides of the box.

In testimony that T claim the foregoing
invention, I have hereunto set my hand this
10th day of December, 1914, '

: CHARLES CHUDZIKOWSKI.

Witnesses:

Epwarp 8. Crockerr,
A. B. Upmam.




