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3 Claims.

This invention relates broadly to the class of
‘valves and pertains particularly to an improved
valve diaphragm.

The present invention has for its primary ob-
ject to provide an improved valve diaphragm
wherein the central portion thereof is adapted
to engage a seat while the peripheral portion is
securely held, in which the construction is such
that the central portion will be permitted to move

10 transversely of the plane of the periphery and
maintain a parallel plane with the peripheral
" plane so that parts attached to the central portion
will be shifted in a straight line and thereby pre-
" vented from contacting surrounding parts of the
1B structure in which the diaphragm is used.
A further object of the invention is to provide
an improved valve diaphragm in which rubber
and a more rigid but flexible substance are com-
bined in such a manner as to permit the central
20 portion of the diaphragm when rigidly held to
move transversely of the plane of the peripheral
portion of the diaphragm while the latter.is
rigidly held without changing the normal parallel
relation of the planes of the said inner and outer
28 rigidly held portions.

A still further object of the invention is to pro-
vide a valve diaphragm of the above described
character, in which the stiffer one of the two
flexible materials of which the diaphragm is made
up, is in the form of a thin annulus having two
circular series of apertures formed therethrough
which are so spaced as to provide an annular
flexing area which permits the diaphragm to
“break” along a circular line passing between the
series of apertures so that the central portion of
the diaphragm, when moved transversely of the
peripheral portion, will maintain & plane parallel
with the plane of the peripheral portion.

The invention will be best understood from a

€ consideration of the following detailed description
taken in connection with the accompanying
drawing forming part of this specification, with
the understanding, however, that the invention is
not confined to any strict conformity with the

o showing of the drawing but may be changed or
modified so long as such changes or modifications
mark no material departure from the salient fea-
tures of the invention as expressed in the ap-

so pended claims, i

In the drawing:

Figure 1 is a vertical section taken thru the
longitudinal center of & flush valve showing the
invention therein.

88 Fig. 2 is a view in plan of the diaphragm per se.

(CL. 137—157)

Fig. 3 is a plan of a portion of a modified form
of the dilaphragm,

Referring now more particularly to the drawing
wherein like numerals of reference indicate cor-

responding parts throughout the several views, 8

the valve diaphragm embodying the present in-
.vention, while designed for use in various capaci-
ties, is here illustrated as being used in a water
pressure operated flush valve of a form which is
in common use. S8ince the construction and op-
eration of this well known form of flush valve is
familiar to those versed in the art, only a suffi-
cient amount of the construction of the same has
been illustrated to make it posible to demonstrate
one use of the valve diaphragm embodying the
present, invention. This valve diaphragm is par-
ticularly efficient in the control of valves of the
“type illustrated as these valves are prone to be
noisy when used with other types of valve dia-
phragm because of the failure of such dia-
phragms to flex or break in the proper manner,
thus causing certain parts, unless fitted together
in a manner which is both time consuming and
expensive, so that a tight working fit is obtained
therebetween, to vibrate and cause noise.

The valve structure illustrated to show the ap-
plication of the present valve diaphragm will be
generally described before giving a description of
the diaphragm embodying the present invention.
This valve structure comprises a casing 1 into
which a water supply pipe leads through the cou-
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pling 2. The central part of this casing has the .

sleeve-like valve supporting part 3 therein, the top
surface 4 of which forms a seat for the valve dia-~
phragm which is indicated as a whole by the
numeral 6. The outlet of water from the area 6
is by way of the upper end of the valve support-
ing part 3 and through this part to a lead-off pipe
(not shown).

Disposed within the sleeve-like valve diaphragm
supporting part 3 is a tubular guide T which car-
ries a series of longitudinally extending fins 8
upon its outer surface, the edges of which fins are
in relatively close relation with the inner surface
of the part 3. This guide is adapted to move
longitudinally of the part 3 in the operation of
the valve structure and the fins 8 are intended to
maintain the guide centered so that it will not
have lateral movement. :

At the upper end of the guide 7, an external
shoulder 9 is formed and the guide is interiorly
screw-threaded to receive the centrally apertured
stud 10 of a clamp disk (1, the periphery of which
is turned upwardly to form the flange 12.

Within the flanged area 12 of the clamp (4, a
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gasket 18 is held, upon the top surface of which
the underface of a disk valve 14 engages and this
disk valve has a stem 1§ which passes downwardly
through the guide 7 and is provided with the skirt
16 at its lower end which, in the operation of the
valve structure, is engaged by a laterally moved
pin 17 so as to lift one side of the disk 14 from its
seat, for the purpose hereinafter explained.
Overlying the valve diaphragm § and the valve

14, is the unit {8 which forms what is known as -

an inside cover for these parts, providing the wa-
ter chamber 19 above the two valve elements, As
shown, this inside cover clamps the periphery
of the valve diaphragm 8§ against a supporting

shoulder which forms a part of the casing f, so

that the valve diaphragm forms a wall between
the water chamber 6 and the chamber 8. As
is well known, the valve unit described is nor-
mally maintained closed by the pressure of the
water which has passed through the bleed pas-
sage 20 from the chamber & into the chamber
19, thus equalizing the pressures and causing the
valve diaphragm 5 to engage the seat of the part
3 and holding the valve 14 upon the gasket (3.
When the valve is to be opened, the rod I7 is
shifted by a suitable handle (not shown) so as
to tip the valve t4 and allow the water to flow
from the chamber §9 through the guide 1. This
release of the water pressure above. the dia-
phragm and the valve 18 permits the water which
is under relatively high pressure, to press up-
wardly against the underside of and flex the
diaphragm 5 so as to lift the central portion
from the seat 8 and thus permit water to flow
directly into the upper end of the part 3. As
this operation takes place and as the water
gradually passes back through the bleed pas-
sage 20 into the chamber 18 so as to equalize
the pressures upon the two sides of the dia-
phragm so as to cause the diaphragm to be re-
versely flexed and re-seated on the seat 4, there
is a tendency for the guide 1 to move slightly
laterally and thus create a noise unless the fins
8 are very accurately made so as to slide smooth-
ly along the inner surface of the part 3. Even
after being accurately fitted, these fins become
worn and permit this rattling to occur.

The present diaphragm is designed to over-
come this rattling of the guide by flexing in such
a manner that the central part of the diaphragm
will move transversely of the plane of the pe-
riphery thereof while maintaining a plane par-
allel with the plane of the periphery.

As illustrated, this improved diaphragm con-
sists of an outer annular péripheral portion or
rim 2f and an inner relatively wide valve seat
engaging annulus 22 connected together by the
thinner intermediate web portion 23. As illus-
trated, the guide 7 has a portion extending into
the annulus' 22 and a part of the annulus is
clamped between the shoulder 9 and the clamp
it leaving an outer portion for contact with the
seat 4 of the tubular part 3. The rim 2t is
clamped between the inside cover 18 and an ad-
jacent part of the casing |, thus leaving the web
portion 23 to form the division wall between the
chambers 6 and 18.

The top surface of the web portion of the valve
diaphragm has secured thereto or embedded
therein the relatively thin annulus 24 which is
formed of a flexible material which, however, is

of slightly less flexibility than the rubber of which.

the remainder of the diaphragm is formed. This
material is preferably a condensation product
such, for example, as Bakelite or one of the other
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well known substances of this general character.
This annulus 24 extends substantially the full
width of the web 28 and as is shown in plan in
Pig. 2 it is provided with the two circular serles
of apertures 28, one of which series is adjacent
the inner edge of the annulus while the other
series is adjacent the outer edge. These two
series of apertures are so disposed that the inner
sides of the ones of the outer series and the outer
sides of the ones of the inner series are in rela-
tively close proximity to & medial line passing
therebetween and it is upon this imaginary line
that the web and the annulus 24 flex or break
when the diaphragm is actuated either in the
opening or the closing of the valve. These ap-
ertures 25 also serve the additional function of
providing means for securing the annulus to the
web 23 by the engagement of the rubber mate-
rial of the web therein.

As illustrated in Fig. 1 the inner edge of the
annulus 24 is free from contact with the clamp
11 at all times so that when the valve is opened
and the guide 1 rises with the other parts at-
tached thereto so as to lift the inner portion
or annulus 22 of the diaphragm from the seat
4, the stiffer annulus 24 will be free to bend or
flex without contacting any of the fixed parts of
the valve structure. When the valve structure is
opened and as it is automatically closed, the di-
aphragm will flex or bend along a circular path or
line passing between the inner and outer circular
series of apertures 25. Due to this fiexing of the
digphragm along this circular path intermediate
between the portions 2f and 22, the center an-
nulus will rise from a plane below the outer rim
21 to a plane above the same without changing
its parallel relation with the plane of the outer
rim. Thus the valve will rise directly upwardly
from the seat 4 and will return in the same line
so that even though the fins 8 may be badly

 worn so that a substantial amount of space ex-
ists between them and the wall of. the body 3,

the guide T will not wobble and, therefore, there
will be no noise developed in the valve structure.

Experiment has shown that the particular po-
sitions of the two series of apertures in the an-
nulus 24 is of importance. If the relation of
one series is changed with respect to the other
so that the outer edges of the inner series will
project beyond the inner edges of the outer
series, the same smooth opening of the valve
and noiseless operation of the guide will not be
obtained. . .

While the foregoing description has been con-
fined entirely to the use of the diaphragm valve
in a flush valve structure, it will be readily ap-
rarent to those versed in the art that a di-
aphragm constructed in accordance with this
invention may be used in other capacities where
it is essential that the central part of the dia-
phragm move across the plane of the rim without
altering the parallel relation between the central
portion and the said plane of the rim.
~ In Fig. 3 is shown a portion of a modified form
of the valve diaphragm which has been found to
give very satisfactory operation. In this form
the portion of the rubber disc 28 lying between
the inner and outer rims 27 and 28 respectively
hag secured thereto the flat annulus 29, which is
of the same character as the annulus 24, which

_ has formed therethru inwardly of the center line

between the inner and outer edges thereof, the
annular series of apertures 30 which may be set
slightly closer together than the apertures 25 of
each of those series. In this form as well as in
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the one previously described, the apertured an-
nulus is so assembled with the rubber one that
when the diaphragm is in service the clamping
ring 12 will not touch the apertured annulus
when the valve closes.

What is claimed is:

1. In a valve comprising a casing having a
passageway therethrough, a hollow cylindrical
portion in said casing having an end edge form-
ing a valve seat, a flexible diaphragm extending
across the casing and dividing it into two cham-
bers, and a guide connected with said diaphragm
and loosely fitting in said cylindrical portion and
including an annular clamping means; the herein
described improved diaphragm made up of two
portions, one of said portions consisting of an
annular disk of rubber having a thickened por-
tion at the inner and outer peripheries and a
relatively thin web connecting said peripheral
portions, said thickened portion at the inner pe-
riphery being secured concentric with said hollow
cylindrical portion by said clamping means and
adapted to engage on said valve seat, the thick-
ened outer peripheral portion being adapted to
be secured against movement in the casing, and
a second portion consisting of a thin flat annulus
secured to said web and being of less width than
the same whereby it is free from contact at its
inner and outer edges with said thickened pe-
ripheral portions and having an inner edge cir-
cumference sufficient to avoid contact with said
clamping means during flexing of the diaphragm,
and said second portion having an annular series

-of apertures therethrough and concentric there-

with which is so constructed and arranged as
to cause the diaphragm to flex along a circular
line concentric therewith.

2. A valve diaphragm, comprising an annulus

3

of rubber having a peripheral rim portion, an

inner relatively broad annular portion and an -

intermediate connected web of less thickness than
the rim and inner portions, and a relatively
thin flat annulus of material of slightly less flexi-
bility than the rubber annulus and secured to
said web portion concentric with the rubber an-
nulus, said second annulus being of slightly less
width than the web portion and having two con-
centric annular series of apertures formed there-
through, the apertures of one series being dis-
posed on radial lines passing between the aper-
tures of the other series and the major diameter
defined by one annular series of apertures being
less than the minor diameter defined by the other
series of apertures, the said apertures func-
tioning to cause the annuli to flex along a cir-
cular line passing between the two series.

3. A valve diaphragm, comprising an annulus
of rubber and consisting of a peripheral rim
portion, an inner relatively broad annular por-
tion and an intermediate connecting web of less
thickness than the rim and inner portions, and
a relatively thin flat annulus of fibre material
secured to said web portion concentric with the
first annulus, said fibre. annulus being of less
width than the web portion and having two con-
centric series of apertures, one series of apertures
defining a circle of materially less diameter than
the other series, the said apertures of the two
series being arranged whereby the apertures of
the one series will lie on radial lines passing be-
tween the apertures of the other series, the said
annular series of apertures functioning to cause
the rubber and fibre annuli to flex along a cir-
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cular line passing between the two series of

apertures.
SAUL SCHULHOFF.




