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To all whom it MAY CONCErn: A :
Be'it' known that I, Wiceurxy :N. Dexxi-

~ ¢ sox, of the borough of Merchantville, county

of Camden, and State of New Jersey, have
invented certain new and useful Improve-
ments in Sound-Boxes, of which the follow-
ihg is a full, clear, and exact ‘description,

‘reference being had to the accompanying

drawings, forming a part of this spesfiea-
tion. . . L .

' The “objects of my invention are to pro-
vide & sound box casing- of durable form
consisting of éasily constructed parts, few
in number, and which may be readily taken
apart or assembled; to provide a light and
rigid stylus bar: to provide a ring or zasket
for the diaphraom which is synunetrical in

construction and which is securely seated

within the casingi to provide an improved’
form of pneumatic ring or gasket for the
mounting of the diaphragmn and tomake pro-

visions for inflating said gasket; to provide
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a torsional spring mounting for the stylus

bar which restrains said bar to oscillate in a
plane perpendicular to and upon an axis
substantially in the plane of the diaphragm,
and to provide means for the convenient and
accurate adjustment of -the tension upon
said spring; to provide means’ for equaliz-
ing the cushioning effect of the atmosphere’
upon the opposite’ sides ‘of the diaphragm

_and ‘to prevent the loss of energy by the
 leaking of air past the diaphragm in order

that the full effect of the action of the dia-
phragm upon the air may be delivered

through the outlet of the sound box to the |

amplifying means; and to provide other im-
provements as will appear hereinafter.

In the drawings, Figure1 is a front ele-
vatien partly in section of a sound box con-
structed in accordance with this invention;

- Fig. 2 a section on line 2—2 of Fig. 1; Fig.
"3 a fragmentary side elevation of the sonnd

box; Fig. 4 a section on line 4—4 of Fig.
3, looking in the direction of the arrows;
Figs. 5, 6, 7 and 8.are enlarged per<nective

" views of details of construction, and Fig.
" 9 is & sectional view on' the line 9—9 of Fig.
2 and Fig. 10 shows modified forms of Liol-

low stylus bars. 3 L

Referring to the drawings, one embodi-
ment of this invention comprises a sound
box casing having a’‘substantially cylindrical
outer shell 1, provided with an inwardly ex-

tending annular flange integral the:ewith.

upon one end. forming the front end 2 of
the casing, and provided with
cular opening 3 for the admission of the
inner end of a stylus bar. The shell 1 has
a cylindrical bore o :uing rearwardly, and
having a rearwardly -pening annular inter-
nal recess forming an annular internal
shoulder with the front portion of the bore
and “with n this recess snugly fits a remov-
able back plate 4 forming the rear end of
the casing. This back plate 4 has an axial
circular’ opening 5,
the diameter ‘of the. opening 8 in the front
end of the casing, and is provided in its
-edge with a longitudinal key-way 4’ adapt-
ed to be engaged by a key 5’ rigid with the
casing to prevent the plate from turning.
For attaching the sound box to the usual .
tubular sound box arin or fqupport, the reas
face of thé end plate 4 of the sound box
casing has secured coaxially- thereto, " by

extension 7 provided -with a metallic lining
8 and a key:9.  The end plate 4 is held in
position in-the outer shell of the casing by
means of a ring 10 having external threads
which  efigage internal ~threads provided
therefor upon the rear end of the interior of
the outer shell of the casing, the ring being
provided with spanner holes 10’ whereby it
may ‘be adjusted. The back plate is noi- .
mally held by the ring 10 so that the inner’
surface ‘of the plate adjacent its periphery
rests against the reariwardly facing internal
~annular shoulder of the casing.

Oppositely dispdised annular grooves 13,
are provided upon the infier side of the frent
enid of the casing ayl upon the inmer side

tubular ‘rubber rings oi gaskets 14. respec-
tively, between' which is -supportéd a dia-
“phragm 15, the periphery of the diaphragm
eing preferably spaced from the inner sur-
faces of the casing. . | -
The gaskets are substantially “circular in
cross section, and are each provided with an
.annular projecting rib 14’ ¢n the side of the
gasket, contdcting with tle diaphragin so
that the vibrations of the diaphragm will
not be affected by a varying surface contact

13 containing the gaskets are substantially
semicircular in cross section and are adapted

to fit closely around the sides of the gaskets.

an axially cir-
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of a-diameter equal to -

75

means of screws 6, the usual tubular rubber -
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of the rear end’ of ‘the casing, and are ar-
ranged ¢oaxially with tle casing to receive -
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with the gasket. The walls of the grooies .
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“to force the gaskets to deliver their full ef-
- ficiencies, '
" The gaskets 14 are preferably each con-
structed from a single piece of tubing, the

5 ends of which may be brought together and-

Joined by a raw rubber or rubber cement, or
a continuous rubber tube may be provided
with a raw rubber portion as indicated at

14" and a pnewnatic pump, similar to a-

10 hypodermic syringe is then inserted through
the joint or portion 14’ and the air is forced
into the tube to expand it and to give it the
desired resiliency, after which the pump is
withdrawn from the tube, and the puncture

15 is clesed by the self-healing action of raw |
. rubber or similar material, thus retaining’

~ the pressure in the tube, This construction
provides a gasket which is -absolutely sym-
- 1metrical with respect to the axis passing

20 ‘through the center of the ring, normal to

the plane thereof and which will respond
uniformly fo the vibrations of the dia-
phragm. o

The whole mounting or support - for the

- 25 diaphragm whick, in the form iHustrated in-

the drawings comprises the casing and the

rings or gaskets' 14, forms, with the dia-

phragm 15 an annular space 16 which in-
closes the periphery of the diaphragm. This

30 annular space is preferably ﬁﬂeaw'ith a
liquid, such. as water, gl cerin . or - diluted.

glycerin or other suitable fq}?jd ‘which may
be injected between the diaphragm-and one
- of its gaskets, or through'the casing sfter
the sound box has been assemb ed, as

ot

through a suitable opening 16 in the casing,

which may be afterward closed in any suit- .

- able manner as by a screw- 16", This con-
struction prevents losses of energy by the

40 escape of air from the chamber on one side

of the diaphr#gm to that on the other side
thereof, and insures the delivery of the full
effect of the action of the diaphragm upon
the air back of the same, to the smplifier,
45 The diaphragm is located substantially
midway between the opposite inner surfaces

of the ends of the casing, dividing the in-_

terior of the casing: into two chambers, of

substantially equal ‘capacity upon. opposite’

50 sides respectively of the diaphragm_ which,
have, as heretofore ‘pointed out axial open-
ings or outlets of substantially equal area.
By this means the cushioning effect of the

- air upon the opposite sides of the diaphragm

55 is substantially equalized. o

The stylus bar comprises a light forging

17, forming the lower or outer portion of
the bar. - This forging is provided adjacent
~its inner end, with a forwardly extending

80 tubular lug 18 into which is forced or rigidly
"secured a tubular portion 19 extending sub-
stantially the entire distance between the

axis of oscillation of the stylus bar and the,

diaphragm. The tulfular portion 19 is pref-
5 erably bent in any suitable manner, for in-

[
&

“-| rections from the stylus bar.

stince, to form parts 197, 19% and 19° to clear
the sound box casin
ing 3 in the front of the casing. Within the
tubular upper end 19? of the tubular portion
of the bar, may be forced a cylindrical lug

20" projecting from an enlarged portion 20"
The head 20
-of the bar engages against the outer surface

forming the head of the bar.

and.to enter the open-

70

of the diaphragm and is clamped thereto by -

a screw 21 which passes throu%h the dia-’

phragm, and is threaded axial
head of the bar, the head 21 of the sérew
engaging the diaphragm upon its side o
posite to the liead of the bar, to clamp the
diaphragm to the bar, . s

. To increase the rigidity of the stylus bar; :

the major part of the upper or inner por-

75

Y into the -

80

tion 19 of the bar is pre erably made sub-

stantially oval or elliptical in cross-section,

.its longeér. diameter of the’ cross-section be-

ing substantially in the plane of escillation:
of the bar, as shown in Fig. 4; but the ex-

85

treme upper end ¥9* and the extreme lower
end 19? on the upper portion 19 of the bar -

are: preferably 'made - cylindrical. in. cross

section to facilitate. the attachment of the.

same to the head 20 and the forging 17 re-
spectively. The lower end of the stylus bar

90 -

1s provided witl a longitudinal socket 29 -

substantially ‘in alinement with the plane
of the diaphragm and with the axis of oscil-

95

lation of the stylus bar, to receive the usual’ =

-stylus needle 23 whick may be held in place

by a set screw 94 threade -through the lug
25 of the forging 17. - o
For mounting the stylus bar, ‘the upper
end of the forging is preferably formed as a
substantially cylindrical sleeve or tubular
portion-26 having its longitudinal axis sub-
stantially coincident with the axis of oscil-

lation of the stylus bar and substartially -

parallel to the-plane of the diaphragm, the
tubular- portion projecting in opposite di-

within the. said tubular portior 26 and sub-
stantially in alinement with the stylus socket
22 is a bushing or washer 27 which forms a
rigid support for the torsional spring 28
extending therethrough and in opposite di-
rections therefrom forming oppositely ex-
tending spring arms spaced from the inner
surface of said tubular portion, .

The bushing or washer 27 supporting the
torsional spring 28 is preferably made of
soft steel or brass, and after being positioned
in the said tubular portion 26, is preferably
compressed by _oppositely ‘disposed punches
to upset the edges thereof to bring the pe-
riphery- of the washer in very tight and
rigid engagement with the inner surface of
the tubular portion 26 and the surface of
the spring. - o

The spring 28 is preferably square, polyg-
onal, irregular, or of any other form than
round in cross section to prevent the spring
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from turning in the bushing 27 and also so

- that the ends of the spring may be of suit-

able shape to fit into the sockets 29 of the
keys 80, by which the spring is adjusted and
supported, and by which the desired tension
is applied to said spring.

The keys 30 are cylindrical in shape and
have reduced inner ends 81 containing th
sockets 29 and enlarged outer ends forming
heads 82 which are slotted as at 33 to re-
ceive a screw driver for rotating the keys
to adjust the stylus bar and bring torsional
stress to bear upon the arms of the spring
28. The keys 30 are rotatably adjustable
in the spaced split arms 34 which are rigid
with the sound box casing, and the keys
are held in any desired fixed positions in
the arms by means of the°clamping screws
35 which extend through the split portions
of the arms. The inner surfaces of the heads
bear against the outer surfaces of the spaced
arms and the inner ends of the keys bear
lightly against the outer ends of the trans-

verse tubular portion of the stylus bar there-

by constraining the bar to oscillate on an
axis parallel to the diaphragm.

In adjusting the stylus bar mounting the
ends of the spring 28 are rotated in oppo-
site directions from their normal positious,
by means of a screw driver acting upon the
keys as herefofore stated, and the keys are

then clamped into position by means of the

clamping screws 85, so that the stylus bar
is supported in its normal position, the

spring being held subject to a balanced

initial torsional tension due to the positions
of the keys, thus holding the ends of the
spring securely in the keys, but leaving the
spring free to respond to the slightest vibra-
tion of the stylus Bar in a plane perpendicu-
lar to the diaphragm.

By making the pivotal portion 17 of the
stylus bar of a light forging, the walls of

the sleeve 26 and of the lug and of the

stylns socket may be made very thin so that
the whole stylus bar mounting, including
the upper portion 19, is substantially a hol-
low shell, very strong, but exceedingly light:

Although T have described a constriiction
in’ which the upper part 19 of e stylus is

made hollow, T do not. wish to be construeq .

as limited to a strictly tubilarform, ot
flattened tubular form for that part-of the
stylus bar extending between the point of
oscillation of the stylus bar and the dia-
phragm, inasmuch as a stylns bar, made hol-
low in any suitable manner, is fully within
the aim and scope of my invention. Thus,
I may make the upper part of the stylus
bar hollow in a number of ways, as by mak-
ing the same of pressed metal, or any other
sultable material, stiffened by webs, as
shown in Fig. 10, and when I employ the
word “hollow” in the appended claims, I
intend it to apply to all the forms like or

3

similar to those illustrated in the drawings,
whether the sectio: be of an open or closed
form.

Although I have illustrated the various
details of construction whereby all the ob-
jects above enumerated may be embodied
1 one sound box, it is obvious that many. of
the details may be separately applied to va-
rious kinds of sound boxes to great advan-
tage. It is further obvious that my inven-
tion is capable of embodiment in many
forms, without departing from the spirit of
this invention or the scope of the appended
claims. '

Having thus fully described ny-invention
what T claim and desire to protect by Let-
ters Patent of the United States is:

1. The combination with a diaphragm, of
a pair of coneentric yielding rings of sub-
stantially cireular cross section having oppo-
sitely disposed circular ribs projecting there-
from engaging against the opposite sides of
the diaphragm respectively..

2. A mounting for a diaphragm, compris-
ing a yielding member having a body por-
tion and a projection extending ontwardly
from said body portion and carried thereby
to engage the diaphragm.

8. A mounting for a diaphragm, compuris-
ing a yielding member having a body por-
tion,. and an annular rib -projecting ont-
vardly from said body portion to engage the
diaphragm.

4. A gasket for a sound box,
a yielding tubular
jecting therefrom. -

5. A gasket for a sound box. comprising
a yielding tubular member having a self
healing portion through which the gasket
may be inflated. :

6. A gasket for a sound box, comprising
a yielding tubular member having a por-
tion composed of raw rubber.

7. A gasket for a sound box, comprising a
pneumatic member having a rib projecting
therefrom.

8. In a sound box, the combination with
a diaphragm, of a pneumatic gasket having
a rib thereon in contact with the diaphragm.

9. The combination with a diaphragm, of
an inflated gasket contacting thevewith for
supporting the same, and having an imper-
forate tubular main or body portion,

10. In a sound box the combination with
a diaphragm, of a mounting therefor fori-
ing with said diaphragm an inclosed space
around the periphery of the diaphragm and
means within said space to prevent the pas-
sage of air therethrough.

11. In a sound box the combination with
a casing, of a- diaphragm, means to sapport
said diaphragm in said casing, said means
forming with said diaphiagm

comprising
member having a rib pro-

and said cas-
ing an annular space inclosing the periphery
of the diuphragm and a lquid within said
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~ said bar, and means to hold said keys in.
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key and bearing against said hea

£k

space to prevent

through. :
12. In a sound box the combination with

a diaphragm, of 2 mounting therefor form-

the passage of air there-

.ing with the diaphragm a space inclosing the

periphery of said diaphragm and a glycerin
seal in said space. '

13. In a sound box, the combination with
a diaphragm, of a mounting therefor, form-
ing an inclosed space, and a liquid seal in
sald space. ' ’

14. The combination with a stylus bar, of
a motinting therefor comprising a torsional
spring secured to said bar, a key to turn
said spring, said key having one end pro-
vided with a socket to receive the end of
said spring -and its oppesite end enlarged
to forin .a head, and means engaging said
to hold
saxd key in a fixed position. - ‘

15. A stylus bar provided with a tubular

portien extending axially thereof, a tor-

sional spring fixed in said tubular portion
extending longitudinally and spaced from
the inner surface thereof, and means to hold
the outer end of said spring in a fixed po-
sition. : .

16. The combinatien with a stylus bar, of
& mounting therefor comprising oppositely
extending torsional spring arms, keys ad-
justably secured to the ends of said arms and
means to hold said keys in fixed positions.

17. A stylus bar provided with a tubu-
lar portion, eppositely extending torsional
spring arms secured within said portion and
spaced from the inner surface thereof, keys

fixed positions.

18. The combination with a_stylus bar,
of a mounting therefor comprising a tor-
sional spring secured to the bar and having
a portion otherwise than round in cross sec-

_tion and a rotatably adjustable key engaging

said angular portion to hold the spring in
position. :

19. The combination with a stylus bar, of
a support therefor comprising a_ yielding
member and a bushing surrounding said
member and engaging an internal seat pro-
vided therefor in said bar, said bushing be-
ing compressed into rigid engagement with
said member and said seat.

920. The combination with a stylus bar, of
a mounting therefor comprising a torsional
spring secured to said bar, and rotatably

adjustable means supporting said spring and

for applying a torsional stress to said spring.

21. The combination with a stylus bar; of

s mounting therefor comprising a torsional

‘spring having a portion of square cross sec-

tion secured to said bar, and a rotatably ad-
justable key for engaging said portion.

99. The combination with a stylus bar, of
» mounting therefor eomprising a torsional

078,568

spring secured thereto, and rotatably ad-
justable means held against movement in
one direction longitudinally of its axis while
being rotated for holding said spring. '

23. In a sound box, a stylus bar having a
tubular portion, a spring support within
said tubular portion and a spring passing
therethrough, said parts being rigidly held
together by the frictional contact between
the same.

24. In a sound. box, the combination with |

a stylus bar, of a spring square in cross sec-
tion upon: which said stylus bar is mount-
ed to oscillate, an adjustable key engaging
an end of said spring, and means for holding
said key in a fixed position.

25. The combination with a stylus bar, of
a torsional spring upon which said stylus
bar is mounted, the ends of said spring be-

| ing of a shape other than round, and means

provided with sockets within which the ends
of said bar are fitted for applying a torsional
stress to said spring. -

96. In a sound box the combination with
a diapliragm, of a casing surrounding said
diaphragm, said casing being provided with
openings of substantially eéqual area upon
opposite sides of the diaphragm respectively,
a mounting for said diaphragm forming
with said diaphragm an annular chamber,
inclosing the periphery of said diaphragm,
and means in said chamber to prevent the
air from passing therethrough. '

.27, In a sound box the combination with
a casing, of a diaphragm mounted therein,
forming two chambers of substantially equal
‘capacity upon opposite sides respectively of
the diaphragm, said casing having openings
of substantially equal area into each of said
chambers respectively, and a liquid seal to
| prevent the passage of air around said dia-
p}ilragm from one of said chambers to the
- other.
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98. Tn a sound box, a stylus bar mounted .

a hollow portion oblong in transverse section
and with its longer transverse diameter ex-
tending in the plane of oscillation of said
bar. ‘ )

29. In a sound box, a stylus bar having .a-
in -

hollow tapering upper portion oblon .
fransverse section, extending- substantially

from the axis of oscillation of said stylus

bar, to the upper end thereof.

30. In a sound box, a stylus bar having a
transversely oblong tubular portien.

81, In a sound box, a stylus bar having a
tubular inner end and an engaging member
forced into said tubular end.

.32, A sound box casing comprising a hol-.

low shell having an internal réarwardly fac-
ing annular shoulder,a removable back plate
resting in said shell against said shoulder,
and a ring in said shell in the rear of said

plate, for holding said plate in position.

“to oscillate in a fixed plane; said bar having 110
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- 33. A sound box casing comprising a.hol-
low shell having an internal rearwardly fac-
ing annular shoulder, a removable back plate
resting in said shel] against said shoulder, a
ring in said shell in the rear of said plate,
for holding said plate in position, and a dia-
phragm in said casing in front of said back
plate, and a yielding gasket between said
diaphragm and said back plate, and in con-
tact with said back plate.

34 A sound box casing comprising a hol-
low shell having an internal rearwardly fac-
ing shoulder, a removable back plate fitting
in said shell in the rear of said shoulder, and
a ring in said shell in the rear of said back
plate, for holding said plate in position.

35. A sound box casing comprising a hol-
low shell provided with an open end, a plate
fitting in" said open end, a diaphragm in
sald casing inside of said plate, means rigid
with said casing for limiting the movement-

plate and held in position

E)

( of said plate toward said diziphragm, yield-

Ing means between said diaphragm and said
by said plate, and
means for holding said plate against out-
ward movement with respect to said casing.

36. A sound box casing comprising a hol-
low shell provided with an open end, a plate
forming a closure for sajd open end, a dia-
phragm in said casing inside of said plate,
means for limiting the movement of said
plate toward said diaphragm, a yielding
gasket between said diaphragm and said
plate and held in position by said plate, and
means for clamping ‘said plate against said
gasket. ‘ o .

In witness whereof I hive hereunto set
my hand this eleventh day of July, 1908,

WILBURN N. DENNISON.
Witnesses :
Deax S. Rexwics,
Roeerr H. Crawroro,

N
34

35



