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.8 Claims.

.This invention relates to a sound-emitting de-
vice and, in particular, to a device having a dia-
phragm supported for vibration and.adapted to
be actuated by fluid under pressure. Specifically
my device is of the general type disclosed in Pat-
ent 870,074 but is an improvement thereon.

Various types of sound-emitting devices oper-

ated by fluid pressure have beén known hereto-
fore, including that shown in the aforementioned
patent, but experience with various types of such
devices has revealed . certain objections thereto.
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It is the object of the present invention to im-

prove generally on diaphragm-type sound-emit-
ting devices operated by fluid pressure, and par-
ticularly to provide a device which starts substan~
tially immediately on the admission of fluid there-
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to and operates at high efliciency so as to produce ' .
sound of great intensity with the expenditure of -

but little energy.
In g preferred embodlment the invention com-
prises an annular chamber open at one end, with
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a cover for holding a diaphragm over the open .
end, the cover having a vent therein, an inlet to
the chamber for fluid under pressure, and a flar- -

ing bell extending forwardly from the chamber

and serving as an outlet for the sound produced.
The details of construction and further novel fea-

25

tures and advantages of the invention will be

pointed out in the course of the following com-
plete description and explanation which refer to
the accompanying drawing illustrating the pre-
ferred embodiment. In the drawing— .

Figure 1 is a rear elevation of the device w1th
the-cover removed;

Figure 2 is an elevation of the cover;

Pigure 3 is a sectional view taken along the
plane of line II.I——III of Figure 2 showing the
cover in place on the body of the device;

Figure 3A shows a portion of Figure 3 to en-
larged scate; and )

Figure 4 is a transverse section along the plane
of line IV—IV of Figure 3.

Referring now in detail to the drawing, the
device comprises a substantmlly cylindrical body
10 including radially spaced, substantially cylin-
drical outer and inner walls 11 and 2. The body
is open at one end. A connecting wall I3 extends
hetween the walls If and 12 at the other end.
The walls 11, 12 and 13 thus form an annular
‘chamber (4 open at one end. A flaring bell {5
extends from the closed end of the body 10 and
has 2 minimum dlameter at least as great as that
of the inner wall i2. " 'The bell flares to a maxi-
mim diameter at its outer end about twice the
‘axial length thereof, measured from wall {3, The
‘structure thus far described may also be con-
ceived .of as comprising the fiaring bell 15, the
small end (2 6f which is substantially cylindrical
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" under pressure.
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and has a- substantlally cyl1ndr1cal outer ‘wall 11
spaced radially therefrom and. joined thereto: by
the connecting wall 13. s

The outer wall (I has an enlarged portlon 16
threaded interiorly to receive a cover {1 adapted
to be screwed into the.open end of the body. In-
teriorly of the enlarged portion 16, the outer wall
{1 is provided with a seat 18.. The free end of the
inner wall 12, i. e., the end remote from the wall
13, projects shghtly beyond the seat 18 and. lies
in. a-plane parallel to that defined by the seat.
The cover 17 has a peripheral shoulder 9 ha.vmg
a step 20 on the outer edge thereof. A vibratile
diaphragm 21 is disposed in: the .step 29. When
the cover {71 is screwed home, the. shoulder 19
clamps the edge of the diaphragm 21 agamst the
seat i8. Portions of the d1aphragm spaced in-
wardly from the edge bedr on the end of the wall
12. The diaphragm is thereby dished slightly by
reason of the fact that the wall 12 projects slight-
1y beyond the seat 18. For convenience in apply-
ing and removing the cover 1, it is provided with
& boss 22 of hexagon or other non-circular shape
adapted to be engaged by a wrench or other suit-
able tool.

The cover 17 is provided with a vent 23 in the.
form of a pinhole or capillary passage which may
conveniently ‘be drilled centrally through. the
cover IT and boss 22, The vent is normally closed
by a displaceable closure in the form of a ﬁexxble
piece of thin metal 24 which I term a reed se-
cured to the boss 22 by a screw 25.

A boss 26 is formed on the body. 10 and is dnlled
radially and tapped to receive a set screw 21." A
fiber plug 28 disposed in the screw hole ahead of
the screw is adapted to be forced thereby against
the threaded periphery of the cover 17 to secufe it
against unscrewing as the result of the V1bra.t1on
of the diaphragm 21.

A fluid inlet 29 is formed on the body 18 and

.extends laterally therefrom, Asshown in Figures
-1 and 4, the inlet wall at one side is substantia.lly

tangential to the outer wall Il of the body 10. - At
the other side, the inlet wall is substantially nor-
mal to the outer wall 1. By this construction;
fluid delivered into the inlet is caused to circle
around the annular chamber 14 in a ‘clock-wise
direction -as indicated by the arrows in Figure 4.,
The outer end of the inlet 29 is enlarged and of
hexagon or other suitable shape for the a,pph(‘:a-
tion of a wrench and is tapped to receive a pipe
connection 80 from' & suitable source of fluid
A control valve 31 6f any suit-
able ‘type is-placed in the-pipe connectlon as
shown in Figure 3. :
The device may be operated from any conven-

_ient source of fluid under pressure and- emits
“sound -of great intensity, viz.;'109-decibels; when
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operated by fluid under: relatively low pressure,
i. e., 15 pounds per square inch in the chamber (4.

As previausly stated, fluid under pressure ad-
mitted to the inlet 29 tends to circle the chani-

ber 14, It is also effective, of course, to vibrate,

the diaphragm 21, thereby intermittently provid- -
ing a slight clearance between it andthe free end. -
of the wall 12. When the fluid is first admifted
to the chamber {4, the reed 24 is displaced by the :

pressure of the fluid, ther¢by providing an open
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vent and insuring substantlally immediate start-" -

ing of the vibration of the diaphragm.. .As.soon
as the diaphragm starts vibrating which, as pre-.
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termined by said shoulder, a diaphragm having
its edge in engagement with said shoulder and
also ‘having portions spaced inwardly of #he edge’
in engagement with the free end of said inner
wall, and a cover removably disposed in and over-

"lying the open end of the body and serving to -
‘clamp the edge of the diaphragm against said

seat, said outer wall having a fluid inlet formed
thereon and extending laterally thereof, one side
of said-inlet being fangential to the outer wall of
the body, and said cover having a vent passage

~therethrough.

viously indicated, is substantially immediately:on ..

the admission of fluid under pressure, the pres-
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sure of the fluid in the vent 23 decreases and the -

reed 24 returns to the illustrated position, thereby -

preventing a continuous loss of air through the
vent ‘which would lower the - efﬁclency ‘of the de-
vice.

The invention ‘is characterized by numerous
advantages -over -devices-of the same general type
such-as have been known heretofore. In the first
place, the vent in the cover -causes the device ‘to
‘operate positively and tostart immediately, when-
ever ‘fluid under the necessary ‘pressure is :sup-
‘plied to the chamber 14. "This makes the device
‘suttable for giving code signals including blasts
-of -different lengths. The device is substantially
non-directional, furthermore, despite the provi-
sion -of ‘the bell 15, The tangential disposition of
the ‘inlet ‘whereby fluid entering the chamber 14
receives g -circumferential velocity component ‘s
@ further -aid to immediate starting of vibration
of ‘the digphragm and also improves the efficiency
from -the standpoint of the intensity of sound
emitted and the volume of fiuid consumed. ‘

The fact that the minimum diameter -of the
bell 15 is-at least -as great as that of ‘the wall 12
Pprovides an unbroken outlet ‘for vibrations and
gives a better tone to the sound emitted than a
contracted outlet such as that shown in Patent
870,074. The radial arrangement of the set

~screw 271 and the provision of the fiber block 28
permits the screw-on tover T fo be securely
“locked against loosening under the vibrations of
the diaphragm without imparting any initial dis-
tortion or local deformation ‘to the diaphragm.,

‘When operating, the device emifs a penetrat-
ing sound which is audible over great distances,
thereby rendering the device particularly useful

as.a warning signal for general application. The

device is simple in construction and relatively in-
expensive to manufacture and since there is only
one moving part, i. e, the diaphragm, there is
‘practically no mamtenance involved.
Although I have illustrated and descrlbed a
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_2.A sound-emitting device adapted to be oper-
ated by fluid pressure comprising gn anmilar
chamber including spaced, coaxial, substantially

-cylindrical walls open at one end, a connecting

wall - closing the space between the walls at the .
other end, a cover removably secured to the open

end .of the body, a diaphragm seated in the body

at said -open end and secured in place by said
cover, the inner wall terminating -at such @ point
adjacent the open -end of ‘the body as to-engage
the’ diaphragm when secured 4n place by said
cover, -5 fluid -inlet formed -on ‘the outer wall .of
said body, one side -of said inlet being tangen-
tial to:said outer wall thereof, and a vent passage
in said cover.

.3. The apparatus defined by claim 2 ohamc—
terized by a flaring bell extending .outwardly
from ‘said connecting wall, the minimum diame-
‘ter ‘of said. bell being at least as great gs the
diameter .of -said inner cylindrical wall, said bell
‘flaring at -its end to a diameter about twice the
axiallength thereof measured from saitd ‘connect-
ing wall,

4. The apparatus -defined by -claim 2 charac-
terized by a flaring hell extending -outwardly
from said-connecting wall, the minimum diame-
ter of said bell being the same as‘the diameter of
‘said inner cylindrical'wall.

- 5. "The apparatus-defined by-claim 2- chara.cter-

- ized by a closure for said vent adapted to be dis-
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preferred embodiment of the invention, it will be *

recognized that changes in the construction and

arrangement disclosed may be made without de-

parting from .the spirit of the invention or the

scope.of the.appended claims. .
Iclaim:

1. A sound-emitting device adapted to be oper-

ated by fluid under pressure, comprising a cylin-
drical body including radially spaced .inner and
outer substantially cylindrical walls, & connecting
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wall between the inner and outer walls at one end

thereof, said inner wall being open to the exte-
rior af the body at both ends and the space be-
tween said walls being open to the exterior of
the body at the end opposite said connecting wall,
.8 seating shoulder -extending around the inside
.of the open .end of the -outer wall, said inner wail
terminating in a free end adjacent the plane.de-
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placed temporarily on the adrmssmn of fluid to
-said body.

‘6. The apparatus defined by 6lgim 2 charac-
terized by o flexible reed secured ‘to ‘the exterior
of said cover, overlying sdid vent, and-adapted to
be displaced temporanly on‘the admission: of Aﬁmd
to said body.

7. A sound-emitting device -adapted ‘to be -op-
erated by fluid pressure comprising -a flaring bell
the small end of which is substantially cylindri-
cal, a substantially cylindrical -outer wall -spaced
radially from-said-end, a-eonnecting -wall'between
the bell -and outer wall defining therewith an an-
nular chamber open at one-end, & ‘Cover Temov-
ably disposed-in the open end ‘of outer wall, a dia-
phragm held in the end of the otter wall by-szid
cover and bearing on szid small end of ‘the bell,
a fluid inlet formed on said-outer -wall, -one side
of said inlet peing tangential ‘o said outer wall a
vent passage-in sgid cover and a-yieldgble €losure

for said passage.

8. A sound-emitting devme comprising coagxial
inner and outer cylindrical walls, & connecting
wall therebetween at one end, a diaphragm over-
lying ‘the .end of the inner wall opposite that at
which the connecting wall is located, a cover
clamping the edge of the diaphragm against the
end of the outer wall, and a fluid inlet ‘merging
into the space between said.inner and outer walls,
said inlet being tangent to:the outer wall on one
side and substantially normal ‘to the outer wall

on the other
LAWRENCEJ TJO_ONEX.’ )



