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NEW YORK.

SOUND BOX.

Application filed July 20, 1923. Serial No. ‘652,748.

To all whom it may concern.:

Be it known that I, Hexry C. Harrisox,
a citizen of the United States, residing at
Port Washington, in the county of Nassau,
State of New York, have invented certain
new and useful Improvements in Sound
Boxes, of which the following is a full, clear,
concise, and exact description.

This invention relates to a sound box,
particularly for large direct acting phonic
diaphragms, and has for an object to pro-
vide an arrangement of a sound box and
diaphragm such that a gradual transfor-
mation of impedance is provided for the

sound waves as they proceed from the dia-

phragm to the outside air, whereby tran-
sition losses are made small.

This is accomplished by providing a se-
ries of spaced apertured partitions or plates
at the front of the diaphragm, the effective
aperture area in each partition and the spac-
ing of the partitions increasing as the dis-

tance from the diaphragm increases, where- .

by the desired gradual transformation of
impedance is obtained.

For further details of the invention, ref-
erence may be made to the drawings, where-
in Fig. 1 is a sectional elevation of the in-
vention taken on line 1—1 of Fig. 2 which
is a front elevation.

Referring in detail to the drawings, the
diaphragm 1, which may be of paper, metal

or the like and of conical form, is adapted.

to be actuated by an electromagnetic re-
ceiver, the shaft 3 of which is adjustably
secured by means of the set serew 4 In a har
5 or the like which extends between and is
fastened to the vertical side walls 6 and 7
of the sound box. At the front of the dia-
phragm and in the sound box 8 is an aper-
tured partition 9 which carries hangers 10
spaced around the periphery of the cone 1
and about which are threaded or woven a
string 11, or the like, to provide a flexible
support for the periphery of the diaphragm
1. All of this is described and claimed in
Keller application, Serial No. 646,351, filed
June 19, 1923.

According to the present invention, it is
proposed to use, in combination with the

apertured partition 9, other apertured par- .

titions 12 and 13, the effective aperture area
in each partition and the spacing between
adjacent partitions increasing as the dis-
tance from the diaphragm increases. This

gives a gradual transformation of imped-
ance as the sound waves proceed, thereby
keeping transition losses at a minimum and
good quality at a maximum. The use of
these partitions makes it possible to effi-
ciently use heavier diaphragm material
than heretofore, for instance, heavier bris-
tol-board, since the air surrounding the dia-
phragm has a greater effective density than

1s ordinarily the case, due to restricting the

sound waves which leave the diaphragm.

As an illusiration of dimensions that
may be used, the diaphragm 1 may be a foot
or more in diameter and 5 inches or more
high.

What is claimed is:

1. A large direct acting diaphragm, and a
sound box therefor comprising a plurality
of spaced apertured partitions across said
sound box in the path of the sound waves
from said diaphragm, said partitions and
apertures therein being arranged to pro-
vide a gradual transformation of impedance
from the diaphragm to the outside air.

2. A large direct acting diaphragm, and a
sound box therefor comprising a plurality of
apertured partitions, the spacing of the par-
titions increasing as the distance from the
diaphragm increases.

3. The method of obtaining small transi-
ticn losses from a large direct acting dia-
phragm which comprises gradunally trans-
forming the impedance as the cound waves
proceed by varying the effective mass and
the elasticity of the transmission medium.

4. A Jarge direct acting diaphragm and a
sound box therefor comprising a plurality of
apertured partitions, the apeiture area and
the spacing of the partitions increasing as
the distance from the diaphragm increases.

5. A large divect acting diaphragm, and a
sound box therefor comprising a plurality
of apertured partitions, the effective aper-
Lure area of the partitions increasing as
the distance from the diaphragm increases.

6. In combination, a large direct acting
diaphragm, and impedance transforming
means for coupling the diaphragm to the air,
comprising a ceries of spaced plates having
small openings uniformly distributed over
the active surtace, the total effective mass of
the air in the openings per plate progres-
sively decreasing from the diaphragm to the
free air, the said masses of air in the openings
heing separated by air chambers in which the
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volumes progressively increase and hence
the elasticities progressively decrease. '

7. In combination, a large direct acting
diaphragm, and a plurahty of apertured
plates containing -a multiplicity;of openings,

said plates and dlaphraorms being associated-

to form successive intervening air chambers
therebetween, the effective area of the aper
tures and the spacing of the apertured plates

being proportioned to offer an increasing im--
pedance at each stage as the chaphragm is.
. approached,
“Jogses between the free air

T educmo
And the dia-

therebv

phld”m.
8.”In combination, a large direct acting
diaphragm and a sound hox having a num-
ber of apertured plates at. the front of the
diaphragm providing with the diaphragm
and the scund box a series of chambers, the
spacing between adjacent plates and the ef-
fective area of the apertures increasing as
the distance from the diaphragm increases,
thereby causing a gradual transformation of
unpedince as the sound waves proceed.
. In combination, a l'u'(re direct acting

o

transition’

diaphragm, and means for loading said dia-
phragm comprising a number of apertured
plates in a chamber in front of said dia-
phragm, the relationship between the effec-
tive area of the @pertures and the locations
of the plates-being such that the air imme-
diately in front of the diaphragm has a
reater eflective density than the free air and
such that_the effective density successively
decreacea at éach apertured plate as the free
air is approached.

10. In combination, a large direct acting
diaphragm and a sound hox containing suc-
cessive apertured plates positioned parallel
to and at varying distances from the said
diaphragm so as to form sound chambers of
increasing size as the distance from the dia-
phragm increases, the air in the apertures
°e1‘vinor eﬁ’ectively as series masses and sepa-
rated by air volumes which serve effectively
as shunt elasticities in a sound transmission
system.

~In witness whereof, I hereunto subscribe
my name this 16th day of July, A. D. 1923.
HENRY C. HARRISON.
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